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LOT CAM DOAN
T6i xin cam doan ddy 1a cong trinh nghién cru cia ching tdi. Céc sé liéu va két qua
nghién ciru trong luan an nay 1a trung thuc, khach quan va chua timg dung dé bao vé lay
bat ky hoc vi nao.
Téi xin cam doan rang, moi sy giup d& cho viéc thyc hién luan an da dugc cam on va
cac thdng tin trich dan trong luan 4n nay déu duoc chi rd ngudn goc.
Hué ngay thing ndam 2025

T&c gia luan an

Nguyén Hiru Tho



LOlI CAM ON
Trong sudt qué trinh hoc tap, nghién ciru va thuc hién luan an tién si, t6i da nhan duoc

rat nhiéu sy quan tim, giup d& rat tan tinh tr Quy Thay C8, cac anh chi em, gia dinh va
ban bé.

Pau tién, cho phép toi duoc bay to 10ng kinh trong va biét on siu sac toi dén hai co
la TS. Nguyén Thi Kim Cuc, PGS.TS. Truong Thi Bich Phuong da tan tinh huéng dan,
danh nhiéu cong swc, thoi gian va di tao moi diéu kién thuan loi nhat dé toi c6 thé hoan
thanh tét qua trinh hoc tap, thuc hién dé tai nghién ciu va luan &n caa minh.

T6i xin giri 161 cam on dén Ban ldnh dao Vién Cong nghé sinh hoc, Dai hoc Hué da
tao diéu kién thuan loi cho t6i hoc tap, thuc hién nghién ciu va hoan thanh luan an.

T6i xin giri 161 cam on chan thanh dén lanh dao khoa Nong 1am nghiép, Ban giam
hiéu, Trudng Cao ding Co dién -Xay dyng va Nong 1am Trung Bo da tao moi diéu kién
thuan lgi dé tdi hoc tap, nghién ciru va thuc hién luan an NCS.

T6i xin giri 10i cam on chan thanh dén TS. Nguyén Thi Kim Cuc, phong thi nghiém
té bao, Vién Céng nghé sinh hoc, Pai hoc Hué; Truong Cao diang Co dién -Xay dung va
N6ng 1am Trung Bo; Quy Ddi mai sang tao Vingroup (VINIF), Vién Nghién ciu Dir liéu
l6n (VINBIGDATA), GS. TS Duong Tan Nhut, Vién nghién ctu Khoa hoc Tay Nguyén
da hd tro kinh phi, ting hoc bong cho toi dé hoc tap va thuc hién dé tai luan an.

T6i xin giri 1oi cam on dén cac can bo Bo mén Sinh hoc va Cong nghé sinh hoc tng
dung, phong thi nghiém Té bao, phong thi nghiém Céng nghé gen, phong thi nghiém Céng
nghé Enzyme va Protein, phong thi nghiém Vi sinh vat hoc va Céng nghé 1én men, phong
thi nghiém Sinh hoc phan ti Vién Céng nghé sinh hoc, Pai hoc Hué cuing cac nghién ctu
sinh d3 hét long gitip d&, dong vién t6i hoan thanh luan an.

Cubi cuing, con xin to 16ng biét on sau sic dén Ba Me, Gia dinh hai bén; xin gt 10i
cam on dén Vo ciing Anh Chi Em nguoi than va toan thé ban be, dong nghiép da dong
vién, giup d& toi trong sudt qué trinh hoc tap va nghién ctu.

Thanh Pho Hué, ngay..... thing... ... nam 2025

Tac gia luan an

Nguyén Hiru Tho
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DANH MUC CHU VIET TAT

Chir viét tat Tiéng Anh Nghia tiéng viét

2-iP 2-isopentenylpyridine -

2,4-D 2,4-dichlorophenoxyacetic -

2,4,5-T 2,4,5-trichlorophenoxyacetic -

4-CPA So.dium _ 4-chlorophenoxyacetate | -
acid acetic

6-BAP 6-benzylaminopurine -

ABA Acid abscisic

ACC 1-aminocyclopropane-1-carboxylic | -
acid

ACMP Cyclic adenosine monophosphate | -

ADP Adenosine diphosphat -

AlA Acid B-Indolyacetic -

AIB Acid B-Indolybutyric -

AFLP Amplified fragment length DPa hinh d¢ dai cac doan dugc
polymorphism Khuéch dai

ANOVA Analysis of Variance Phan tich phuong sai

APG Angiosperm Phylogeny Group Hé théng phan loai sinh hoc

thuc vat

ARN Acid ribonucleic -

ATP Adenosine triphosphate -

BA 6-benzylaminopurine -

BA2H Acid benzoic 2-hydroxylase -

BLAST Basic Local Alignment Search Tool | Céng cu tim kiém d6i chiéu

co ban

BPA Bisphenol A -

BR Brassinosteroid -

CITES Convention on International Trade | Céng uéc qudc té vé bubn
in Endangered Species of Wild | ban cac loai dong vat, thuc
Fauna and Flora vat hoang da nguy cip

CM Chorismate mutase -

Colc Colchicine -

COR Coronatine -

CPS ent -copalyl diphosphate synthase | -

CT - Cong thac

CTAB Cetyltrimethylammonium-bromide | -

DMS Dimethyl sulfide -

DNA Acid Deoxyribonucleic -

dNTP deoxyribonucleotide triphosphate | -

DPPH 2,2-Diphenyl-1-picrylhydrazyl -

EMS Ethyl methanesulphonate -

Et Ethylene -




Food and agriculture organization

Té chie Luong thuc va Néng

FAQ of the United Nations nghiép Lién Hop Québc
FDP Farnesyl diphosphate
FL Fluorescent lamp Pén huynh quang
GA Gibberellin -
GE Gabbage enzyme -
GGDP Geranylgeranyl diphotphate -
Hyp Hyponex -
IAA acid Indole-3-acetic -
IAAld Indole-3-acetaldehyde -
IAEA International atomic energy agency | Co quan nang lugng nguyén
tir qubc té
IBA Acid Indole-3-butyric -
IC Isochorismate -
ISP2 International streptomyces project 2 | -
ISSR Inter — simple sequence repeats Chubi lap lai don gian giita
IPRTP iIsopentenyladenosine-5'-
triphosphate )
iIPRDP isopentenyladenosine-5'- -
diphosphate
IPA indole-3-pyruvate -
IPL isochorismate pyruvate lyase -
ITS Internal Transcribed Spacer Vung dém trong duoc sao mé
JA Jasmonate -
KC Knudson C -
Kn Kinetin -
LB Luria-Bertani -
LED Light-Emitting-Diode anh sang Di-6t phét quang
matK Maturase K -
MMS Miracle Mineral Solution Dung dich mudi khoang than
Ki
MS Murashige and Skoog Moi truong Murashige va
Skoog
MVW Vacin & went medium Moi trudng Vacin & went
NA Nutrient agar Moi truong thach dinh dudng
NAA Acid napthaleneacetic -
National Center for Biotechnology | Trung tdm Thong tin Cong
NCBI Information nghé sinh hoc Quéc gia Hoa
ky
NST Chromosome Nhiém sic thé
Nu Nucleotide Nucleotit
PCR Polymerase Chain Reaction Phan tng chudi Polymerase
PE Polyethylene -




PGR Plant growth regulators Chat diéu hoa sinh truéng
thuc vat
PLB Protocorm like bodies Thé giéng protocorm
PM proliferation medium Moi trudng tang trudng
PVK Pikovskaya -
PVP polyvinin pyrroline -
RAPD Randomly Amplified Polymorphic | DNA da hinh dugc nhan ban
DNA ngau nhién
rbcL Ribulose-1,5-Bisphosphate -
Carboxylase
RFLP Restriction fragment length Pa hinh d6 dai cac doan cét
polymorphism han ché
rRNA Ribosomal RNA RNA ribosome
SAHN Successive Approximations Based | CAc phép xap xi lién tiép dya
on Hierarchical and Nested trén phan cap va ldng nhau
SCA Starch casein agar Thach tinh bot casein
SCoT Start Codon Targeted Vi tri codon mé hoa
SD standard deviation Do léch chuan
SE Standard error Sai s6 chuan
SPSS Statistical Package for the Social | Phan mém thdng ké khoa hoc
Sciences xa hoi
SSR Simple Sequence Repeats Céc chudi lap lai don
TBE Tris — Boric acid -EDTA -
TDZ Thidiazuron -
TN Thi nghiém
UBND - Uy ban nhan dén
UPGMA Unweighted pair group method | Phuong phap khoang cach dé
using arithmetic averages xay dung cay phét sinh ching
loai dua trén phuong phap
gom cum khdng cé trong
s6, dung trung binh s6 hoc.
UsD United States Dollar Do la My
uv Ultraviolet T ngoai
UV-VIS Ultraviolet - Visible Tt ngoai - kha kién
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MG PAU

Hién nay, c6 khoang 750 chi véi 35.000 loai lan tu nhién va 75.000 giéng lan do két qua
chon loc va lai tao [113]. Bé da dang hoé cac dong/gidng lan thi ngoai viéc tim kiém cac giéng
tir nhién con ngudi con tao ra c4c dong/gidng méi thdng qua lai tao, dot bién va mdi nim tao
ra hang tram giéng lan moi dé dap ung nhu cau thi trudng vé mau sac, hinh dang va kha
ning khang bénh [55]. Phuong phap tao gidng lan dot bién phd bién hién nay cha yéu la
chiéu xa gay dot bién (tia Gamma, tia X), st dung hda chat giy dot bién (nhu Ethyl
methanesulfonate (EMS), Colchicine), lai tao truyén thong qua thu phan chon loc, va nudi
cay md két hop chon loc bién di [94].

Dendrobium & mét trong 6 giéng phong lan rirng phé bién dugc wa chudng. Theo
Tran Vian Bao (1999), lan Gia hac (Dendrobium anosmum Lindl.) Ia loi lan riing ¢ Viét
Nam c¢6 nhiéu trén day nti Trudng Son tir Nam ra Bic [4]. Lan Gia hac dugc nhiéu nguoi
lya chon do c¢6 dic diém than 14 va mat hoa dep, mui thom, dic biét 1a gidng lan nay con c6
nhitng dong dot bién rat c6 gia tri vé tham my, duoc ngudi choi sdn im va suu tam. Cac giéng
lan Gia hac thuoc chi Hoang thao (Dendrobium), thudng co than thong hudng xudng, mong
nudc. Mat hoa caa cac giéng thudc chi ndy c6 nhiéu bién thé khac nhau tao nén su doc dao cho
tirng dong, tat ca cac diéu nay Iam cho gi4 lan Gia hac trong nhitng nim gan day ting 1én nhiéu
[113]. Hién nay, cac dot bién cia lan Gia hac chi yéu 1a phat sinh tu nhién do d6 s6 luong rat
it, chua da dang, ddng thoi muac d6 6n dinh di truyén cua cac dot bién ndy qua céc thé hé ciing
chwa dugc kiém ching [10], [45].

MJdi viing mién cua Viét Nam c6 mot vai dong/giéng lan Gia hac dic trung c6 su khac
biét V& hinh thai than, 14, mit hoa va thoi diém no. Thanh phé Hué nam giira hai mién Bac
Nam, c6 hé thuc vat phong phu trong d6 c6 ca mot sé dong lan Gia hac, dién hinh 1a dong lan
Gia hac tim Hué. Gia hac tim Hué ngoai cac dac diém chung cua lan Gia hac cdon mang nhiing
nét dic trung riéng nhu khuén hoa 16n, canh sap ¢ vién, mui thom diu, véi mau tim Hué dic
trung, dac biét thoi gian no hoa vao thang 5-6 khac vai cac loai gia hac khac la ne vao thang
2-3, nhung ngudn gidng con han ché, chua c6 nhitng dot bién dién hinh duoc tim thay, gié tri

kinh té chua cao. Bong thoi, lan Gia hac tim Hué ngoai ty nhién hién nay rat khan hiém do



bi khai thac qua muc, viéc khai thac khéng kiém soat D. anosmum Lindl. néi riéng va céc
loai lan rirng khac néi chung dang xay ra ¢ nhiéu noi nhu Tay Nguyén, Lam Péng, c4c tinh
mién ndi phia Bac. Hau hét cac loai lan ring & Viét Nam déu c6 tén trong Sach do Viét
Nam va nhiéu loai trong sé d6 dang & muc dic biét nguy cap [1]. Ngoai ra, viéc thu hep
moi truong sdng do céac tic dong cua thién tai, con ngudi va kha nang nhan giéng tu nhién
thip dan dén sb lwong lan rimg ngay cang it di nhanh chéng [41]. Trén day la nhitng nguyén
nhan chinh din dén su suy giam muc d6 da dang sinh hoc céc loai trong tu nhién trong d6
¢ loai lan D. anosmum Lindl.

Vi véy, dé gop phan phat trién dong lan nay ching tdi thuc hién dé tai “Nghién cizu tao
mét sé dong lan Gid hac tim Hué (Dendrobium anosmum Lindl.) dgt bién bang phwong
phap thzec nghigm” nham tao ra mot s6 dong dot bién cé gia tri tir nguon giéng lan ban dia
ndy, ciing nhu phuc vu nhu cau cua ngudi suu tim lan, va gop phan bao tén ngudn gen cua
giéng lan ban dia.

Muc tiéu nghién ciru

Muc tiéu téng quat: Tao dugc dong lan Gia hac tim Hué dot bién bang phuong phap
thuc nghiém.

Muc tiéu cu thé:

- Tao duoc vat liéu khoi dau in-vitro tir mau lan Gia hac tim Hué (D. anosmum LindL.).

- Tao duoc mot sé dong lan Gia hac tim Hué dot bién bang cach si dung colchicine
va dimethyl sulphate (DMS) tac dong Ién mé seo va protocorm.

- Panh gia duoc dic diém bién di hinh thai va di truyén caa dong dot bién.

- Panh gia duoc anh huéng ciia mot s6 yéu té (moi truong dinh dudng, chat diéu hoa
sinh trudng, gia thé trong, ché do chiéu sang, ché pham vi sinh) t6i sinh trudng, phat trién
cuia cac dong lan Gia hac tim Hué dot bién.

Noi dung nghién ctru
- Nghién ctiu tao vat liéu khai dau in-vitro tir lan Gia hac tim Hué.
- Nghién ciru tao dong Gia hac tim Hué dot bién bang phuong phap thuc nghigm.

- Panh gia dic diém hinh thai/di truyén cta cac dong lan dot bién.



- Nghién ctru xay dung quy trinh huan luyén cdy con ra vudn wom va anh huong ché
pham vi sinh vat ndi sinh dén sinh truéng cua dong lan Gia hac tim Hué dot bién.
Pham vi nghién ctru
Nghién ctru trén d6i twong lan Gia hac tim Hué (D. anosmum LindLl.) duoc thu thap
tai thanh phd Hué, thyuc hién nudi cdy mé va tac dong cua colchicine, dimethyl sulphate toi
d6i twong nay. Nghién ctiru dugc thuc hién tai Vién cdng nghé sinh hoc, Dai hoc Hué trong
thoi gian tir 5/2021 dén 5/2024.
Y nghia khoa hoc va thue tién
Y nghia khoa hoc
- B6 sung vao khoa phan loai loai lan Gia hac tim Hué (D. anosmum Lindl.) nhiing dic
diém dic trung dé nhan dang.
- Hoan thién quy trinh nhan gidng lan Gia hac tim Hué bang nudi cy in-vitro.
- Xay dung quy trinh tao giéng lan Gia hac tim Hué dot bién bang phwong phap thuc
nghiém.
- Panh gia cac bién doi cay dot bién bang cac chi thi hinh thai, t& bao va phan tir tir d6
1am co s& lya chon cac dong dot bién trién vong.
Y nghia thyec tién
- Hoan thién quy trinh nhan giéng invitro va huan luyén cay con sau nudi cay in-vitro
(gi4 thé, anh sang, d6 am, b sung vi sinh) nham nang cao ty 1é séng va rat ngan thoi gian ra
vuon san xuat. Cung cap ngudn cay giéng dong déu, on dinh, giit dac trung “tim Hué”, phyuc
vu bao tén ngudn gen dia phuwong va phat trién san xuat hang hod/sinh vat canh; sin sang
chuyén giao quy trinh cho vuon wom va ho trong lan.
- Cung cip cac quy trinh tao dong lan Gia hac tim Hué dot bién bang hda chat trén mo
seo va hat gidng hiéu qua, co thé ap dung cho céc giéng lan khac thudc chi Dendrobium.
- Hoan thién quy trinh tir nhan gidng téi ra cay va chim séc cay con cho cac dong lan gia

hac tim hué dot bién.



- Tao ra mét s dong lan gia hac Tim Hué dot bién c6 hinh thai khéc biét, c6 ngudn gen
6n dinh, cung cap ngudn vat liéu cho qué trinh chon loc va tao gidng dé phuc vu cho chon loc
va tao gidng.

- Nghién ctiu ché pham hitu co vi sinh dé chiam soc lan gia hac tim Hué, san pham nay
gop phan giam bét viéc st dung phan bon hoa hoc va thude bao vé thuc vat gop phan bao vé
moi truong.

Nhiing diém méi ciia luin 4n

- Nghién ctru 12 1an dau md ta chi tiét cac dic diém nhan dang lan Gia hac tim Hué, két
qua bd sung vao khoa phan loai cac dic diém nhan dang loai nay & khu vuc TP. Hué.

- Lan déu tién xay dung quy trinh tao giéng dot bién thuc nghiém trén lan Gia hac tim
Hué bang hoa chat colchicine va dimethyl sulphate tai TP.Hué.

- Panh gi4 duoc da dang di truyén cia cac dong lan dot bién duoc tao ra. Tao dugc ché
pham vi sinh tir mot s ching vi sinh vat noi sinh duoc phan 1ap trén cay lan riing va ang dung

ché pham nay vao viéc chiam soc lai cho cay lan con & vudn wom.



CHUONG 1. TONG QUAN CAC VAN PE NGHIEN CcUU

1. Téng quan chi lan Hoang Thao (Dendrobium) va lodi lan Gia hac tim (Dendrobium
anosmum Lindl.)
1.1. Chi lan Hoang Thao (Dendrobium)

Chi lan Hoang Thao (Dendrobium) 1a mét trong nhitng chi quan trong nhét trong ho
phong lan (Orchidaceae), Dendrobium bao gom 1600 loai lan biéu sinh. Cac chi nay c6 dic
diém than gia hanh dai hay than gia c6 14 mém doc theo chiéu dai than, & mot sé loai lan c6
gia hanh ngin hoic phinh to. Gia hanh Dendrobium c6 4 loai, dai dién dién hinh 1a D.
nobile, D. kingianum, D. bigibbum va D. speciosum. Kich thudc 14 tir 2,5 cm dén 40 cm,
day, rung 14 hoic thuong xanh. Hoa cua chi Dendrobium cd thé ra truc tiép trén than gia
hanh, moc riéng I¢ hozc thanh tirng cum, hoic 1a cac chudi hoa moc ra tir cac nach 14 hay
dinh ngon. Cum hoa & dau hoac cudi va duoc sap xép tir mot dén vai chuc hoa vai kich
thudc va pham vi mau hoa vé cung da dang [84].

Dendrobium phan bé chi yéu & ving nhiét dgi va can nhiét di, mién Bic va Pong
Uc. Pa sb cac loai nay nam trong Cong wdc qudc té vé budn ban cac loai dong vat, thuc vat
hoang d& nguy cap (CITES). C6 107 loai thudc chi Dendrobium da duoc tim thay ¢ Viét
Nam va chdng phan bé rong réi trén khap moi mién cua nudc ta. Cac loai thuoc chi
Dendrobium gia tri thAm my cao dwoc nhiéu ngudi lya chon [131], ngoai ra, chi lan nay
con 1a nhitng duoc lidu cé gia tri d6i voi sic khoe con nguoi nhu tic dung loai bo cac chat
doc hai tich luy trong mo, ting cuong kha ning mién dich cia co thé, giam luong duong
trong méau va kéo dai tuoi tho [163], [187].
1.2. Lan Gia hac (Dendrobium anosmum Lindl.)
1.2.1 Phan logi thuc vt

Theo hé théng phan loai APG III nam 2009 [60], lan Gia hac (Dendrobium anosmum
Lindl.) duoc phén loai nhu sau:

Gidi: Plants (thyc vat)
Nganh: Magnoliophyta (Méc lan, thuc vat c6 hoa, hat kin)



Lép: Liliopsida (Mt 14 mam)
Bo: Asparagales (Mang tay)
Ho: Orchidaceae (phong lan)
Chi: Dendrobium (Hoang thao)
Tén Khoa hoc: Dendrobium anosmum Lindl.
Tén tiéng Viét: Ludng diém hac; Phi diép; Gia hac; Gia hac tim.

Tén khac: Dendrobium superbum Reichb. f. in Walp., Dendrobium superbum var.
delacourii Gagnep. & Guillaum., Dendrobium parishii auct. (Guillaum.), non Reichb.f.
1.2.2 Phan bé

Lan Gia hac (D. anosmum Lindl) dugc phan phéi rong réi tir Philippines dén New
Guinea, bao géom Borneo va nhiéu hon dao cua Indonesia, trén cac ban dao & Malaysia,
Théi Lan, Lao, Viét Nam va Sri Lanka [82]. Trong rung nuai chung thuong moc ¢ d6 cao
dudi 750 m. O céc khu vuc Bulolo va Wau thudc Papua New Guinea, ching séng pho bién
trén cay c6 vo xU Xi va go muc, ¢ do cao 1300 m so v&i muc nudc bién [126]. Gidng lan
nay duoc Lindley dat tén tir ndm 1845, thudng moc & cac quéc gia Pong Nam A, nhung
nay phd bién khap thé gigi bai vi kha dé trong, nhiéu hoa va huong thom ngao ngat [100].

O Viét Nam, lan Gia hac c6 & hau khip cac tinh thanh trong ca nudce, dic biét nhiéu
trén day Truong Son [2] va mang cac ddc tinh gen va hinh thai khac nhau theo dia li, do
cao, d6 am va nhiét do, ciing tir d6 cay mang ning dic tinh ving mién thé hién qua than 14
va hoa [136], [35].

1.2.3. Pic diém ciaa lan Gia hac

- Than: than gia hanh, dang da than, chiéu dai cua than c6 thé dat téi 1,2 m, than c6
d6t mém mai budng ri xuéng, than c6 mau xanh, mong nudc. Than gia hanh sau khi ra hoa
s& dan khd lai hoac néu trén than con mat ngu thi tiép tuc nudi dudng mat nga dé 1én choi
méi. Than gia hanh ra mgi sau méi mua hoa, thudng s& phat trién tir mam goc [86].

- L&: la c6 hinh thoi thudn dai, moc cach so le, mau xanh bong, nga vang va rung truéc
khi d¢én mua ra hoa 2-3 thang thuong la mua thu - dong, c¢6 be 14 6m than, khdng ¢ cudng

|4, thy xuat xi c6 cay 14 hoi tron, co ving lai nho dai [86].



- Hoa: tip hop thanh chum hoic don 1¢, phat trién tir chdi hoa ¢ cac mét ngu trén gia
hanh. Hoa gia hac thudc loai hoa mau 3. C6 6 canh hoa, trong do c6 3 canh hoa ngoai cung
g0oi 1a 3 canh dai. Nam ké bén trong c6 xen ké& v6i 3 canh dai 12 3 canh hoa. Hai canh bén
thudng gidng nhau, canh con lai nim & phia dudi cia hoa, thudng c6 mau sic va hinh dang
dic biét khac han 2 canh kia duoc goi 1a canh moi. Chinh canh méi quyét dinh gia tri tham
my hoa lan. Gitra hoa c6 mot tru ndi 12 bo phan sinh duc cua hoa. Tru chtra ca nhi va nhuy
nén dugc goi la truc - hop - nhuy. Phan nhi nam bén trén cua truc, thuong co nép che cho,
bén trong chira 4 khdi phin mau vang, c6 dang thuén hoi cong ludi liém. Hoa gia hac c6
bau ha, thuon dai kéo theo cuéng. Bau hoa lan c¢6 3 6 goi 1a 3 tam bi (hodc dinh nodn trung
tru) hoac dinh noan bén. Trong bau chira vo s6 cac hat nho 1i ti goi la tiéu nodn nim trén 3
duong doc theo chiéu dai cua 3 mép tam bi. Sau khi thy phén, thu tinh, cac tiéu noan s&
bién d6i va phat trién thanh hat, trong khi d6 bau noan sé& to phat trién thanh qua [77].

Hoa lan Gia hac c6 mui thom dé chiu, dudng kinh hoa trung binh tir 7 — 10 cm, tuy
nhién cd mot s6 bién thé nho hoac 16n hon, tham chi 12 khéng né hoan toan. Trén mot than
thuong c6 nhiéu cum hoa, thuong mdi cum hoa c6 tir 1-3 hoa, mot cy co thé ra dén 50 —
70 hoa. Mau sic hoa da dang, thay d6i tir mau hong dam dén tim nhat va c6 trai qua mau
sac bién d6i trung gian. Céac yéu tb6 mau sic cua hoa c6 phan nhat, dam tir vién hoa dén
cudng hoa. Thong thuong loai hoa nay sé ng kéo dai trong khoang thoi gian 1a 3 tuan, diéu
kién thoi tiét xau s& bi héo va rung sém va nguoc lai néu trong diéu kién khi hau thoi tiét
mat mé¢ thi thoi gian hoa né kéo dai hon [86], [117].

- Mui huong: hoa lan Gia hac ludén ¢6 mui hwong, diu nhe, thom ngat, thoang thoang
trong khap khéng khi [86].

- Thoi diém ra hoa: hoa thuong né ro vao thoi diém cudi xuén - dau he, khoang thoi
gian thang 3 — thang 6 hang nim, hoa nd khoang 2 — 3 tuan 1 bat dau tan [117].

- Qua va hat lan: Sy tao qua cua hoa lan n6i chung va lan Gia hac ndi riéng trong tu
nhién rat kho do ciu tao dic biét ctia hoa va thuong phai nho ¢én tring thu phan. Qua lan
thudc loai qua nang, qua c6 dang thudn dai dén hinh tru ngan phinh & gitra. Khi chin qua

né ra theo 3 dén 6 dudng nut doc, manh voé con dinh lai véi nhau ¢ phia dinh va phia géc.



O mét sb loai, khi chin qua khdng nut ra nén hat chi ra khoi qua khi qua bi muc nat. Bén
trong cht:a rat nhiéu hat, nho li ti, phai trai qua 2 — 18 thang hat mai chin khi chin hat c6
mau vang. Hat cu tao boi mot khdi chua phan hoa, trén mot mang ludi nho x6p chia day
khong khi, toan b hat trong mét qua niang chi bang mét phan mudi dén mét phan nghin va
hau nhu khong xac dinh duoc trong lwong (mg), rat nhe nén dé phat tan nho gié. Thong
thuong, can c6 nim cong sinh hd tro tao cac chat can thiét dé hat lan nay mam, dic biét &
dau cac giai doan phat trién [41].

- Ré : ré lan Gia hac nho c¢6 duong kinh 1 - 1,5 mm, bam dinh, cé hinh try ¢6 nhanh
tir bac 1 bac 2 cho dén bac 3 hoic khong phan nhanh va thudng rat dai, c6 mau xanh nhat,
trang hoac xanh - trang. Khac véi nhitng loai don than ré moc thang ding tir than va thuong
xen k& voéi 14 thi ré cua lan Gia hac chu yéu moc tir gbe can hanh [86].

1.2.4. Pic diém bd nhiém sic thé (NST) cia lan Gia hac

S6 lwgng nhiém sac thé dau tién cua loai Dendrobium da dugc Hoffman ghi lai vao
nam 1929, sé lwong nhiém sic thé cua loai nay cd thé giao dong tir 2n=38 dén 2n=114. C6
su khéc biét vé kich thudc nhidm sic thé & cac lodi khac nhau, hau hét cac loai thuoc
Dendrobium déu c6 nhiém sic thé nho, nhung mét s6 loai nhu D. macrophyllum, D.
spectabile va D. anosmum (superbum) c6 nhiém sac thé I6n gap 3 dén 4 lan so vai céc loai
khac. Sb lugng nhidm sic thé cua loai D. anosmum (superbum) 1a 2n = 38, kich thuéc 16n
[181]. Mic di mét sé loai biéu hién sy khéc biét dang ké vé kich thudc nhidm sic thé trung
binh, nhung khong thé phan biét hay nhan dang loai bang théng s6 nay [181]. D. anosmum
la mét trong nhitng b nhidm sic thé bd sung 16n nhat trong chi trong khi D. linguella c6
bo nhidm séc thé nho nhat.

O mot sé khu vue dia ly khac nhau thi sé lugng NST cua céc loai Dendrobium dic
trung ctia ving d6 1a khic nhau, phan 16n s6 NST & cac loai 1a 2n = 38 nhu & loai D. nobile
va D. moniliforme [79]. Mt s it loai c6 2n = 40, 2n = 36 hoic 2n = 76 hay 80. O loai D.
kingianum c6 cac mirc boi thé nhu 2n = 38, 3n=57, 4n = 76 va 6n = 114 [98].
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1.2.5. Gia tri caa lan Gia hac
1.2.5.1. Gia trj kinh té caa lan Gia hac

Lan Gia hac 1a giéng lan phé bién duoc nhiéu ngudi wa chuong nhd vao vé dep an
tuong cling huong thom quyén rii. Hoa c6 mau sic rat da dang, tinh té, mdi mau sac lai
mang mot dic diém hinh thai khac nhau, va hoa c6 do bén l1au. Vi vay ma n6 1 loai hoa
dau tién dugc dua vé trong tai Hawai vao dau nhitng nim 1986 tir Philippines [98]. Mui
huong cta lan Gia hac rat dic trung va quyén rii, hau hét cac nha suu tam lan déu c6 giéng
lan nay, viéc chiém ngudng vé dep va tan hudng mui thom cua hoa lan 1am cho tdm hon
con nguoi nhu dugc giao hoa cung thién nhién.

Lan gia hac cd gia tri kinh té cao, tir naim 1945, loai hoa nay di dwoc sir dung dé kinh
doanh hoa cat canh va cay canh & Hawai [98]. Hién nay, thi loai hoa nay cang ngay cang
c6 gié tri & cac nudc trén thé gisi nhu Uc, My, Thai Lan, Ha Lan, Pilippines, Hawai,... Cu
thé gié tri hoa Lan xuat khau trén thé gioi ting manh tir hon 193 triéu USD niam 2016 dén
khoang hon 217 triéu USD niam 2018. Pung dau trong nganh xuat khau hoa lan 1a Thai
Lan, sau d6 1a Ha Lan, con Viét Nam hién dang dtng vi tri rat khiém tén trong thi truong
xuat khau lan thé giéi [185]. Kim ngach xuat khau cua mat hang hoa lan Viét Nam dat 4
triéu USD trong nam 2018, chu yéu sang cac thi truong Nhat Ban (72,5%) va My (11,3%).
Néu so véi thi phan cua céc quéc gia khac, thi mat hang hoa lan xuat khau cua Viét Nam

chiém ti trong rat nho [33].



Viét Nam rat c6 loi thé vé cac giéng lan rirng quy hiém, da dang vé chung loai nhung
viéc khai thac va phat trién ngudn tai nguyén nay hién nay chwa twong xtng véi tiém ning
[32]. Hién nay & Viét Nam, cac md hinh, cic nong trudng va co so phat trién lan giéng sé
lwong nhiéu, chat lugng cao chi tap trung & mot sb dia phuong nhu Da Lat, Thanh Phd Hb
Chi Minh, Ha Nbi con nhitng dia phuong khac chua thuc su khai thac duoc hét tiém ning.
Diéu nay do chu yéu cac co sé cung cap giéng lan déu tao ra cdy gibng bang phuong phap
truyén thong, dan dén sé luong giéng tao ra khdng nhiéu, khong dong déu vé chat luong dé
c6 thé dap (ng nhu cau trong nudc va xuét khau [44].

Nhitng nim gan gan ddy, cac dja phuong ciing di cha trong day manh phaét trién
nghé trong hoa cay canh, dic biét Ia tap trung vao nhiing loai hoa mang lai hiéu qua kinh
té cao trong d6 c6 hoa lan. Theo S§ NN&PTNT TPHCM, nam 2022, Thanh phé da xuat
khau dugc 200.000 cay kim ngan, lan Mokara, Dendrobium véi kim ngach xuat khau
500.000 do6 la My. Thi truong xuat khau chu yéu Campuchia, My, Nhat Ban, Ha Lan,
Canada. Hién toan Thanh phé dang c6 2.325 ha trong hoa, cay kiéng, trong d6, c6 370 ha
trong hoa lan, chiém gan 16% va mdi héc-ta mang vé cho néng dan mdi nam tir 800 triéu
dén 1 ti dong [14]. Tinh Thira Thién Hué ciing c6 nhitng chinh sach tap trung phat trién
nghé trong hoa cdy canh, trong d6 c6 hoa lan. Pac biét cac mé hinh néng nghiép do thi, cac
md hinh nay vira dem lai kinh té cho nha vuon vira tao canh quan dep cho Thanh phé. Nam
2018, UBND tinh Thura Thién Hué (cii) d3 phé duyét du 4n xay dung mo hinh san xuat mot
s6 loai hoa lan ban dia gia tri cao tai tinh Thira Thién Hué (cii), trong du &n c6 lan Gia hac
tim Hué ( D. anosmum Lindl.) [34].
1.2.5.2. Gia tri dwoc liéu caa lan Gia hac

Nhiéu loai Dendrobium ngoai tac dung trang tri cho khong gian song con cé gia tri
chira bénh. D. officinale Kimura & Migo 1a cay thudc quy duoc ding hd trg diéu tri cac
bénh lao, sét, dau hong, dau lung, dau da day, viém rudt,...[68]; D. anosmum Lindl. va D.
nobile Lindl.. dugc dung dé chira suy nhuoc co thé, cing thing, dau hong va suy nhuoc

sinh ly & nam giai [27].
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Cac loai ¢ tam quan trong vé mit y hoc bao gom D. nobile, D. chrysanthum, D.
officinale, D. loddigessi, D. fimbriatum var. oculatum, D. moniliforme, va D. candidum.
Chung da duoc str dung nhu cac phuong thudc dan gian truyén thong dé diéu tri cac bénh
khac nhau, ching han nhu viém da day teo man tinh, tiéu dudng va bénh tim mach. Céc
nghién ctu hda thuc vat trude day vé cac loai Dendrobium da dan dén viéc phan lap da
dang cac loai hop chat, chang han nhu cac alkaloid, bibenzyls, phenanthren, fluorenones,
sesquiterpenoid, lignan, flavonoid, va polysaccharid. Céc hop chat nay da duoc béo céo 1a
cd tac dung bao vé than kinh, chdng ung thu, chat chéng oxy hda, chdng viém va cac hoat
dong diéu hoa mién dich. Bac biét, d3 co nhiéu béo céo vé co ché hoat dong chéng ung thu
cua ching, bao gom ca qua trinh tu hay va di chuyén té bao [133].

D. anosmum Lindl. duoc nghién cau chiét xuat etanolic, Glucose dé diéu tri giam
duong huyét, cung cap phuong phap diéu tri hoic thudc thay thé cho bénh nhan dai thao
duong [76], ngoai ra con c6 4 hop chat khic da duogc tach chiét tir lan nay la alkaloid,
flavonoid, tannin, va phenol [145]. Céc thir nghiém sang loc hoa chét thuc vat va hoat dong
chng oxy hoa di duoc thuc hién dé xac dinh loai hop chat va hoat dong chiét xuat 1a chat
chéng oxy héa trén lan D. anosmum var. gigantea. Méi truong dinh dudng c6 bd sung
hormone ting truéng NAA, BA dugc nudi huyén phu. Sang loc thuc vat duoc thyuc hién
bang phuong phap thir nghiém tai chd. Hoat tinh chéng oxy hoa da dugc thir nghiém bang
phuong phap DPPH [145].

1.2.6. Lan Gia hac tim Hué

Mdi dia phuong c6 nhitng dong Gia hac dic trung, nhu Gia hac Thai Nguyén [46],
Gia hac Hoa Binh [136], Gia hac Pha Tho [104], Gia hac Quang Tri [45], Gia hac Di Linh
[7], nhung dong lan Gia hac dic trung ciia Hué hau nhu khong duoc dé cap va it tai lieu
tham khao, dya trén tim hiéu thi nhém nghién ctru da tim duoc Gia hac tim Hué véi nhiing
dic diém dic trung nhu than, 14 to, xanh mudt xen ké nhitng soc tim, hoa to, canh sap, mau
tim dic trung ctia Hué, cd vién trén canh hoa, mui thom diu nhe hoi giéng mui 0ai huong.
M3t hoa Gia hac tim Hué 1a mét trong nhitng mat hoa gia hac dep, can dbi, ¢o bén lau trong

diéu kién nang rdo (7-10 ngay), duoc nhiéu ngudi yéu thich va suu tim. Nguon gbc cua lan
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Gia hac tim Hué 1a mot dong cua lan Gia hac (D. anosmum Lindl.) duoc phan bé khu vuc
thanh phé Hué, trong nghién ctru nay ching toi di khao sat & mot s6 nha vuon nhu vuon
lan Thién An (Thuy Bang, Xuan Thuy), vuon lan Loc Hong (08 Poan Hiru Trung, Phuéc
Vinh), vudn Lan D6 Nguyén (18 Thach Han, Thuan Hoa) cé nudi trong dong lan Gia hac
nay. Da tir 1au lan Gia hac tim Hué dugc ngudi choi lan dwa tir rieng vé thuan dudng ¢ diéu
kién nhan tao va da thich nghi, phat trién tét voi diéu kién khi hau, thoi tiét caa thanh phé

/4
A

Hué .

Hinh 1.2. Hoa lan Gia hac tim Hué (D. anosmum Lindl.) (Nguyén Hizu Tho (2021), hinh
dwoc chup trong qua trinh nghién cizu).

2. Tong quan nghién ciru cac phwong phap nhan gioéng lan Gia hac
2.1. Nhan giéng truyén théng

Nhan giéng thuyén théng co thé thuc hién bang hinh thic nhan giéng sinh
dudng hoic gieo hat. Nhan giéng sinh dudng la hinh thirc nhan gidng vo tinh xay ra & thuc
vt trong d6 mot cy méi dugc tao ra tir mot phan cua cay bd me hoac phéat trién tir mot cau
trdc sinh san chuyén biét. BSi véi lan nhan giéng bang phuong phap nay cé thé thyc hién
bang céach tach bui [132] céc cdy lan sau khi dd phat trién thanh nhing bui lan I6n s& dugc
tach chiét ra trong dé hinh thanh nhing bui lan méi, hodc bang than gia, tac 1a st dung than

gia khoé manh, khdng sau bénh duoc cit thanh nhimg doan ngin cé chira nhitng mam ngu
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(kie), hoic tach nhanh, & mét sb loai lan thudong c6 hién tuong tao cdy con trén gia hanh
mot cach tu nhién, khi cay con nay c6 ré Ia c6 thé tach ra khoi gia hanh dé trong [132]. Uu
diém cta phuong phap nhan giéng sinh dudng 13 ciy con duogc tao ra 1a gidng hoan toan
cay me. Phuong phap nay cho phép thuc vat tranh dugc qua trinh hinh thanh cac co quan
sinh san hitu tinh ton ning lwong va phic tap nhu ra hoa, qua va hat, nhan gidng sinh dudng
gitip cay con dat dén giai doan truéng thanh nhanh hon. Trong tu nhién, diéu d6 1am ting
co hoi dé cay phat trién thanh cong va vé mat thuong mai nd gidp tiét kiém rat nhiéu thoi
gian va tién bac vi giam thoi gian canh tac [51]. Thuc hién phuong phap nay khong doi hoi
ky thuat cao, d& thuc hién, tiét kiém chi phi va thoi gian. Nhuoc diém Ién caa nhan gidng
sinh dudng 1a hé sé nhan giéng thap, phuong phap 1am han ché da dang di truyén cuaa loai
c6 thé dan dén giam nang suat va dan bi thoai hoa giéng. Cac ca thé nhan gidéng sinh dudng
gidng hét nhau vé mat di truyén va do d6 tat ca déu dé bi nhiém virus, vi khuan va nim gay
bénh hang loat [51].

Hinh thac nhan gidng bang gieo hat: Trong thuc té hoa lan it khi nhan giéng hiru
tinh, vi hat lan rat nho, khdng c6 noi nhii, k¥ thuat gieo wom phirc tap, can c6 nam cong
sinh hat mé&i ndy mam, do d6 ty & nay mam thap va tinh phan ly Ion khi trong bing hat,
kho duy tri dugc dac tinh tét cia cdy me. Nhung ciing chinh vi mang tinh di truyén phic
tap, phan ly 16n nén 1a co hoi tét cho cac nha tao gidng va dong dao nguoi trong hoa lan
tuyén chon duoc nhirng giéng lan quy. Vi vay nhan giéng bang hat ciing 1a mot trong nhitng
khau quan trong trong tao giong lan [154]. C6 hai cach nhan giéng lan bang hat Ia gieo hat
truc tiép 1én gia thé trong hoic gieo hat trong moéi truong in-vitro. Uu diém cua phuong
phap nhan giong bang hat 1a tiét kiém chi phi, da dang hoa gidng cay trong, va tang kha
ning chiu dyng cua cy trong, tao vu thé lai, nang cao ning suit va chat luong cay trong.
Nhan gidng bang hat tao ra ciy con nhanh, cdy dong loat, ciing kich ¢&, cung do tudi, k¥
thuat don gian, cay con thich nghi tét, bo ré kho¢, tudi tho cao. Tuy nhién phuong phap c6
mot sb nhuoc diém 1a cdy con tao ra dé thoai hoa gidng va chat luong gidng cay khong
d6ng déu vi hién tugng phan tinh. Cay giéng tir hat c6 thoi gian phat trién 1au cho san pham

cham hon va kho khiém soat duoc chat luong so véi cac phuong phap khac [154].
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2.2. Nhan giéng in-vitro lan Gia hac

Nhan giéng in-vitro 1a phuong phap nhan gidng vo tinh tién tién nhat hién nay. Bo
phan dé nhan giéng co thé 1a ngon cdy, ngon canh, nhanh, 14, hoa, ré cdy, ciing c6 thé Ia hat
Cay gidng in-vitro cé dic diém sach bénh, cay sinh truong va phat trién tét, 4o dong déu
cao. Phuong phéap c6 hé sé nhan gidng cao so véi cac phuong phap khac [58]. Phuong phap
nhan gidng in-vitro cd cac yéu té anh huong nhu:
a. Vat ligu nudi cay

Viéc lya chon vat liéu nudi cdy quyét dinh dén su thanh bai cia qué trinh nhan gidng
in-vitro. V& nguyén tic moi té bao cua cac mé chuyén hoa déu cé tinh toan ning, nghia la
déu c6 thé nudi cdy thanh cong. Thuc té cho thay céc loai té bao va mé khac nhau co mirc
d6 nudi cay thanh céng khac nhau. Mot nguyén tic co ban trong nudi cidy mé té bao la cac
té bao lam vat liéu nudi cay cang non thi kha ning nudi cay thanh cong cang cao. Nhu vay,
té bao va moé phoi non la trién vong nhat, roi dén céc té bao cua dinh sinh truong nhu: mo
phan sinh dinh ngon, dau ré, 1 non, turong tang,... sau d6 1a cac té bao sinh duc nhu nodn
bao va té bao hat phan & giai doan non [58].

Nhan giéng in-vitro lan Gia hac tim d3 dugc thuc hién thanh cong trén vat liéu 1a
hat. Hat lan duoc gieo trén méi trudng dinh dudng dé phét trién thanh céc protocorm tir 6
thuc hién nhitng giai doan nhan gidng in-vitro tiép theo. Trong nghién ctu cia Pang Thi
Thu Ha va Pham Thu Ha (2020) thuc hién trén hat lan Gia hac tim (D. anosmum Lindl)
[13], nghién citu cua Lé Thién Vinh (2022) nhan giéng lan Gia hac tim dot bién ciing dugc
thue hién bang hat [45]. Ngoai ra lan Gia hac tim con duoc nhan gidng in-vitro thanh céng
bang chdi ngu ciia than nhu nghién ciru cua Tran Trung Kién va cong su (2021) [104].
b. Piéu kién vo triing

Pay 14 diéu kién co ban dau tién caa qué trinh nudi cdy in-vitro. Néu diéu kién nay
khong dugce dam bao thi mau nudi cay hodc moi trudng sé bi nhidm, mo nubi cay bi chét,
c4c thi nghiém & giai doan sau s& bi nging lai. Do d6, trong toan bo qué trinh nudi ciy in-
vitro can dam bao diéu kién vé tring tuyét dbi. Pé dam bao diéu kién vo tring can cé

phuong phap khir triing mau thich hop, phuong tién khir tring hién dai, budng va ban nuéi
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cdy vo tring. Chon dang phuong phap khir tring s& cho ty & séng cao, méi truong dinh
dudng thich hop s& dat téc d6 sinh truéng nhanh [58].

Mot s6 loai chat khir tring da duogc sir dung hiéu qua dé khir tring mau 1a qua lan
hodc doan than lan Gia hac tim (D. anosmum Lindl) nhu con 96° va dét trén ngon lira dén
con [13]; HgCl2 0,1% [42]; NaCIO 2% [71]; H202 3% [167].

¢. Moi trwong nudi cay

MJi loai cay cé hinh thai va yéu cau dinh dudng riéng. Hon nita, nhu cau dinh dudng
cho cac md trong mdi bo phan cua cy 1a khac nhau [169]. Tim ra méi trudng nubi cay mo
thue vat thich hop cho timg ddi tuong cy trong 1a mot thach thire trong giai doan dau, vi
mot moi truong thich hop 1a méi trudng md phong duoc ngudn dinh dudng san cé tir ty
nhién, diéu ndy s& gilp cho cay phat trién tot [169]. Céc thanh phan co ban bao gdm nguyén
t6 da luong (N, P, K, S, Mg, Ca,...) [153], nguyén t4 vi lwong (Fe, Cu, Bo, Zn, Mn, Co, 1,...)
[153], ngudn carbon (cé4c loai duong khoang 20-30 mg/L) [58], chét hitu co bd sung (chit
yéu 1a vitamin, nudc dira, khoai tay, chuéi...) [153], chat diéu hoa sinh truéng nhu auxin,
cytokinin, gibberellin, acid abscisic, ethylene va cac chat lam déng dic (thuong dung agar)
[153]. Cac thanh phan co ban phai duoc két hop & mot nong do ¢b dinh [169].

Trong nhan gidng in-vitro lan Gia hac tim (D. anosmum Lindl) méi truong dinh
dudng dugc dung phd bién nhat 13 moi truong MS ¢d bd sung thém mét sb chat hiru co nhu
duong, nuéc dira, khoai tay, chudi va agar nhu trong cac nghién ctu cua Bang Thi Thu Ha
va Pham Thu Ha (2020) [13], nghién ctru cua Lé Thién Vinh (2022) [45], nghién ctu cta
Tran Trung Kién va cong su (2021) [104].

d. Céc chadt diéu hoa sinh truéng

Céc chat diéu hoa sinh truéng thuc vat hay phytohormon (hormon thyc vat) 1a céc
phan tir tin hiéu c6 ban chat hoa hoc khac nhau, t6n tai & ham lugng rat nho (néng d6 ug,
ng), dugc hinh thanh tai mot noi nhung gay hiéu tng sinh hoc manh tai mét noi (mo, co
quan) khéc cach xa ngudn, do d6 né phai di chuyén. Trong co thé thuc vat, hormone diéu

hoa va phdi hop qua trinh trao d6i chat, sinh truedng va phat sinh hinh thai thuong phu thudc
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vao cac tin hiéu hoa hoc tir mot phan nay dén mot phan khac cua co thé. Cac chét diéu hoa
sinh truong thuc vat rat quan trong trong nudi cay mé thuc vat vi chiing dong vai trd quan
trong trong viéc kéo dai than, tinh huéng va wu thé ngon. Chung thuong dugc phan loai
thanh cac nhém sau: auxin, cytokinin, gibberellin, acid abscisic va ethylen [153]. Ti I¢
auxin/cytokinin rat quan trong ddi voi su phét sinh hinh thai trong cac hé théng nudi cay.
Déi véi su tao phoi, dé tao callus va ré tran co ti 16 auxin/cytokinin cao, trong khi ¢ truong
hop nguoc lai s& dan dén sy sinh san choi va choi nach [80].

Trong nhan giéng in-vitro cac gidng lan thudc chi Dendrobium sir dung rat nhiéu
loai chat diéu hoa sinh truong nhu BA, NAA, IAA, DTZ, Kn... déu mang lai hiéu qua tét.
Trong nghién ctu cia L& Thi Luan va cong su (2020) vé nhan gibng in-vitro cay lan Gia
hac Hawaii (D. adastra) da st dung méi truong ¢ bo sung thém BA hoic Kn giai doan
gieo hat va nhan chdi, ¢ giai doan ra ré méi truong duoc bo sung NAA hoic IBA [111].
Trong nghién cau cia Nguyén Thi My Duyén (2021) nhan giong in-vitro cay lan D.
anosmum Lindl da st dung moéi truong dinh dudng c6 bd sung BA va NAA giai doan gieo
hat va nhan choi [11]. Mot nghién ciu khac caa Nguyén Thi Hai Yén va Nguyén Thu
Huong (2021) nhan gidng in-vitro lan D. anosmum Lindl ciing d4 bo sung BA, NAA vao
moi truong dinh dudng giai doan gieo hat, giai doan nhan chdi la bd sung BA, va giai doan
ra ré 1a bo sung NAA [46]. Trong nghién ctiu cia Lé Thién Vinh (2022) [45], nghién ctu
cua Tran Trung Kién va cong su (2021) [104] ciing déu sir dung cac chat diéu hoa sinh
truong BA, NAA, IBA dé bo sung vao méi trudong dinh dudng ding trong nudi cay in-vitro
lan Gia hac tim.

e. Piéu kign nudi cay in-vitro

Trong nudi cdy mo té bao cac yéu té ctia moi truong vat Iy dugc quan tam d6 14 anh
sang, nhiét do va do am.

+ Anh sang: 13 yéu t6 can thiét cho sy phat trién va phat sinh hinh thai cia cac mo
nudi cdy. Anh sang c6 anh huang téi mau cy thdng qua thoi gian chiéu sang, cudng do va
chat luong anh sang, vi &nh sang 1a mét trong nhitng tin hiéu chinh dwgc thuc vat tiép nhan

boi vi n6 12 ngudn niang luong cho qua trinh quang hop va cac qua trinh sinh héa nhu san
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Xuat cac chit chuyén hoa thir cap [57]. Thoi gian chiéu sang thich hop 1a 8 - 12 gid/ngay.
Cudng d6 anh sang anh huong dén qua trinh phét sinh hinh thai mé nuéi cay. Cuong do
anh sang cao kich thich sinh truéng ciia mo seo trong khi cuong do thap gay nén su tao
chdi, cudng do thich hop cho nudi cdy mé 1a tir 1000 - 7000 lux [57]. Céc nghién ctu vé
thoi gian chiéu sang nhu ctia L& Thién Vinh (2022), da str dung diéu kién chiéu sang 8
gio/ngay trong nhan gidng in-vitro lan D. anosmum Lindl c6 hiéu qua rat tot [45]. Sorgato
va cong su (2020) cho thay anh huong tét cia &nh sang dén loai D. nobile, D. phalaenopsis
sau 16 gid chiéu sang/ngay [165].

+ Nhiét d6: 12 nhan t6 c6 anh hudng rd rét dén sy phan chia té bao va cac qué trinh
trao d6i chat cia mod nubi ciy, dong thai nd c6 anh huong téi sy hoat dong cua auxin, do
d6 1am anh hudng dén kha ning ra ré ciia cdy mo [141]. O nhiét d6 trung binh thi hoat dong
trao d6i chat tét hon, con ¢ nhiét do cao lai khich thich ra nhiéu té bao khdng cé to chuc.
Trong nudi cdy mo, nhiét o thuong duoc duy tri on dinh, ban ngay tir 25 - 30°C va ban
dém tir 17 — 20°C [141].

+Po am: trong cac binh nudi cay ludn kin do d6 do am twong d6i ludn bang 100%
nén khong can phai quan tam nhiéu dén d6 am khi nudi ciy mé.

Ngoai ra, can phai chl y téi d6 pH cua méi treong vi nd anh hudng kha rd nét dén
kha ning hoa tan cac chat khoang trong méi truong. Su on dinh ciia méi truong, kha ning
hap thu chat dinh dudng cua cdy. Néu pH thap (< 4,5) hoic cao (> 7,0) déu gay tc ché sinh
truong, phat trién cia cy trong nudi cay in-vitro nén viéc xac dinh duoc do pH ban dau
ciia méi trudng cho qua trinh sinh truong va phat trién caa mo cay la can thiét. Po pH
thudong dugc st dung trong nudi cdy md té bao thuc vat ndi chung tir 5,6 — 6 [81].

3. Céc yéu té anh hwéng dén ciy con sinh trwéng ¢ viron
3.1. Anh séng

Lan Gia hac thuoc nhdm cay wa am va anh sang tan xa, vi vay anh sang la yéu té
quan trong dau tién can duoc can nhic trong qué trinh trong va chiam soc; anh sang khoang
tir 50-70% la phil hop cho cay sinh trugng, phat trién hiéu qua nhat. Thoi ki sinh truong

khong nén dé cay tiép xlc truc tiép véi anh sang mat troi dé 1am chay 14 non, cay cham
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phat trién. Chi nén cho cay tiép xtc vai anh nang nhe khi chuan bi ra hoa 1a thich hop nhit
[98], [99].
3.2. Nhigt dp

Lan Gia hac chiu lanh va néng rat tét. Cay c6 thé chiu duoc 38°C vao mia nong va
3,3°C vao mua lanh. Céc loai lan Gia hac tu nhién déu cé sic séng méanh ligt. Cay co thé
sbng trén k& da, trén cay dang sinh truong, ciy da muc kho, tham thuc vat dd muc nat. Mai
khi gap nhitng diéu kién song bat loi nhu trong diéu kién khé han thi ré cay s& moc ra nhiéu
va vuon dai ra rat nhanh dé di tim ngudn nuéc; hoic cay s& moc ra nhiéu cay con trén nhiing
d6t than, d6t canh hoa d3 gia sau mdi mua rung |4 hoic sau khi ra hoa [98], [99].
3.3. P am

Vuon trong lan can thong thoang, do am tét nhat dé cay phat trién tét tir 60 — 70%
vao miia xuan va cudi dong, do am khoang tir 80 — 90% vao mua hé, thu [7], dac biét Ia khi
cay con non va trong thoi gian ra hoa caa cay can dam bao do am. Néu khong cung cap du
d6 am thi cay con sé& teo dan va chét, dén mua ciing c6 rat it hoa.

3.4. Nuéc

Mua xuén, he la thoi diém lan phat trién manh nhat, giai doan nay dam bao lugng
nuéc cho lan Gia hac phét trién, can tudi nude cho cay tir 1 — 2 lan/ngdy. Sang giai doan
mua thu, cay sé& tang truong cham hon vi thé nhu cau vé nudc cia cay ciing it. TAn suat tudi
nudc nén giam xudng tir 1 dén 2 lan/tuan [7].

Giai doan lan Gia hac chuan bi ra hoa d6 chinh 14 vao thoi diém mua dong, nén ding
han viéc tudi nudc vao giai doan nay. Néu diéu kién thoi tiét qua kho, khong du do am thi
c6 thé str dung binh phun suong tir 1 — 2 lan/tuan.

3.5. Gia thé trong

C6 thé dung xo dira, khic gd, than cay dé trong lan hay ghép vao dén. Ngoai ra co
thé trong Gia hac trong chau nhua, chau dat nung, chau gd, chau dén,... thoat nuéc tdt,
tranh tinh trang & dong nuéc trong chau qué 1au 1am thdi cdy. Chon chau kich thuéc nho vi

gia hac thich séng chat choi [49].
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Gia thé trong lan Gia hac nén duoc tron thém véi mot it xo dira, phan trin qué, than
cui,... roi dem 10 — 12 ngay. Viéc nay gitp ting thém dinh dudng trong gia thé, tét cho
su phat trién caa lan. Tuy nhién, trong lan Gia hac bang cach ghép vao dén hoac gd 1a tét
nhét vi cach nay gan giii v6i moi truong sdng ngoai thién nhién cua lan.

Trong Gia hac bang gia thé hon hop sau mot thoi gian trdng 2 — 3 nam can phai thay
gia thé trong lan mét 1an, vi gia thé khong con dam bao cho cay phat trién.

T6m lai trong va cham séc lan Gia hac phai luén dam bao cac diéu kién vé nhiét do,
anh sang, nude, d6 4m dé lan Gia hac phét trién, dong thoi ciing can dam bao céc yéu cau
vé dinh dudng, va phong trir sdu bénh hai cho cay lan. C6 thé dung mét sb loai phan bon
qua I, phan cham tan dé bd sung dinh dudng cho cay hoic cac loai ché pham vi sinh, phan
vi sinh [49]. Pac biét chu y dén cong tac phong trir sdu bénh hai nhu thdi nhiin vao mua
mua, siu can 14,...

4. Vi sinh vat ngi sinh thuc vat

Vi sinh vat noi sinh thuc vat (Endophytic bacteria) hiéu theo nghia den 13 vi khuan cu
trd bén trong cdy. Sharma va cong sy (2020) dinh nghia vi khuan néi sinh 1a nhiing "vi
khuan cu tra trong mé thyc vat sdng ma khdng l1am ton hai dang ké hoic dat duoc loi ich
khéc ngoai viéc dam bao cu tra" [158].

Vi khuan néi sinh thuc vat hién dién phé bién trong hau hét tat ca céc loai thyuc vat,
ching sng tiém an hoic tich cuc xam chiém noi mé thuc vat mot cach cuc bo hoic hé
thdng. Vi khuan nai sinh bat nguon tir cac cong dong vi khuan biéu sinh viing ré va 14, ciing
nhu tir hat hodc cac vat lidu nhan giéng vo tinh. Nhiéu nghién ctu cho ring ving ré 1a
ngudn vi khuan noi sinh chinh, tir 46 ching xam chiém vao bén trong mé té bao thuc vat.
Vi vay, vi khuan néi sinh thudng duoc phét hién ¢ ré véi mat d6 cao ngay tir nhitng giai
doan dau cua su phat trién [112].

Ré& dugc xem 14 vi tri wa thich nhat, tir ¢6 vi khuan x&m nhap vao bén trong co thé
thue vat. Sau khi xam nhap duoc vao bén trong cdy chu, vi khuan noi sinh s& cu tri & cac
6 noi sinh (endophytic niche). Cac 6 ndi sinh s& bao vé vi khuan noi sinh khoi cac tac dong

Xau tir moi trudng, déng thoi gilp ching xam chiém va thiét 1ap bén trong té bao, mé thyc
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vat. Nhitng vi khuan néi sinh thuong xam chiém khoang gian bao va duoc phan lap tir tat
ca c4c bo phan cua cdy nhu ré, than, 14, qua va ké ca hat [101].

Vai trd cua vi khuan noi sinh thuc vat da dugc ghi nhan trong nhiéu nghién ciu cua
c4c tac gia trong va ngoai nude. Co ché cua nhitng tac dong co loi cua vi khuan noi sinh
d6i véi cay chu twong tu nhu ctia cac vi khuan ving ré c6 kha ning thic day sinh truong
thue vat. Diéu nay 1a do hau hét cac vi khuan néi sinh dugc phan 1ap tir noi md cac loai
thue vat khoe manh va cé thé duoc xem nhu ndi sinh khoéng bat budc va c6 kha ning séng
bén ngoai mé thyuc vat nhu nhitng vi khuan ving ré [101].

Vi khuan noi sinh thyc vat thuc ddy sinh trueang cua cdy cha mot cach tryc tiép thong
qua ting cuong tong hop kich thich té sinh truéng thuc vat auxin (IAA), ting ham luong
c4c chat khoang, gitp c6 dinh dam sinh hoc, phan giai lan kho tan, hoac gian tiép thong qua
tang kha ning ddi khang véi cac tdc nhan gay bénh, giam su thay doi cua thoi tiét gay ton
hai cho cay [168]. Ngoai ra, ching con cé thé gilp loai bo céc chat gay 6 nhiém [168].
Trong mét sb truong hop ching cé thé day manh tée dd ndy mam cua hat, thuc day su hinh
thanh ciy con trong diéu kién bat lgi. Ngoai ra, vi khuan néi sinh con c6 thé ngan chan
mam bénh phat trién bang cach téng hop cac chat ndi sinh trung gian, qua dé tiép tuc tong
hop céc chat chuyén hda va cac hop chét hitu co méi. Vi khuan néi sinh ciing c6 mot s6 tac
dung c6 loi khac nhu san sinh siderophore, gitip phan nao thoa man nhu cau vé sat cua cy
cha, gitp cay phong chdng lay nhidm cac mam bénh [168]. Nhu vay, c6 thé thay rang tiém
nang tng dung cua vi khuan noi sinh trong san xuat néng nghép bén viing 1a rat lon.

Mot s6 nghién ctru da goi y rang vi sinh vat noi sinh phan phap tir lan ¢ kha nang hd
trg thuc vat phat trién hiéu qua do c6 kha ning phan giai lan, kha ning tong hop chét kich
thich sinh truong va dic biét 1a kha nang khang lai mot s6 tac nhan gay bénh [168]. Nhu
vay, vi sinh vat noi sinh trong lan c6 thé coi 1a mot trong nhimg d6i twong tiém ning trong
viéc nubi trong lan an toan, tuy nhién hién nay & Viét Nam chua c6 nghién ctru nao tap
trung vao huéng khai thac ngudn vi sinh vat noi sinh cua lan, dic biét 1a dinh huéng st
dung vi sinh vat noi sinh trong hd trg sinh truéng, phat trién cia cac dong lan dot bién c6

gia tri kinh té cao.
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5. Tao giéng bing phwong phap giy dét bién
5.1. Khai niém

Dot bién I1a nhitng bién d6i bat thuong trong vat chét di truyén ¢ cip do phan tir
(DNA, gen) hoic cap d6 té bao (nhidm sic thé) co thé 1a nhiing thay d6i vé cau tric hoic
sb lugng cua vat chét di truyén, dan dén sy bién d6i dot ngot cua mot hoic mot sé tinh
trang, nhirng bién d6i nay c6 tinh chat bén viing va cé thé di truyén cho cac thé hé tiép theo.
[6], [29].

Muc dich cua gay dot bién 13 lam thay ddi vat chét di truyén dé tao ra giéng dot bién
c6 pham chat va ning suat tét. Cac giéng dot bién tao ra c6 nhirng thay d6i vé hinh thai,
mau sic, than, 14, hoa; cac tinh trang vé giam chiéu cao, dot bién diép luc t6, khang sau
bénh, ting cudng d6 quang hop va chin sém, tao ra nhitng kiéu hinh khéc la va c6 loi cho
nhu cau con ngudi [123].

5.2. So hrge vé tao dot bién biang tac nhan hoa hoc

Co sd khoa hoc cua viéc tao dot bién lién quan dén co ché sao chép DNA va cach
thirc céc yéu to moi truong co thé tuong tac vai DNA dé gay ra thay doi. O cap do té bao
cac dot bién anh huong truc tiép dén nhiém sic thé (NST) vé cau truc hoic sb lugng, co s&
cua nhitng thay doi ndy lién quan dén céc bat thuong trong qua trinh nhan doéi, phan ly va
t6 hop cua NST [6].

Cac chat hoa hoc gay dot bién 1am ton hai truc tiép hodc gian tiép dén vat chat di
truyén cua sinh vat. Cac chat nay cd thé tac dong truc tiép 1én DNA, gay ton thuong truc
tiép 1én DNA va thuong din dén 13i trong qua trinh sao chép. Tuy nhién, mot s chat hoa
hoc lai cd thé tac dong 1én co ché sao chép va phan chia nhidm sac thé. Nhiéu chat gay dot
bién khong tu chiing gay dot bién, nhung c6 thé tao thanh cac chat chuyén hoa gay dot bién
théng qua cac qua trinh té bao, vi du thdng qua hoat dong cua hé théng cytochrome
P450 va céc oxygenase khac nhu cyclooxygenase [105].

Hién nay, nhitng hoa chit gay dot bién duoc sir dung phé bién dé tao ra nhitng bién
d6i trong vat chat di truyén nhu colchicine, acenaphthene, oryzalin, dimethyl sulphate
(DMS), 2 Aminopurine (2-AP), ethylene imine (El), diethyl sulfate (DES), ethyl
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nitrosourethane  (ENU),  ethyl methane  sulfonate (EMS), methyl  methane
sulfonate (MMS), 5-bromodeoxyuridine (BrdU), axit nitrous, hydroxyl amin va natri
azide [78]. Trong sé @6 colchicine 14 hoa chét dwgc ding phé bién nhét trong tao dot bién
da boi ¢ thuc vat, nd mang lai hiéu qua da boi cao, hoa tan trong nudc, bén nhiét, co thé
hap khir tring va dé dang &p dung cho cac mé thuc vat [78]. Déi vai dimethyl sulphate
(DMS) 1a mot methyl héa manh, ¢6 kha niang gay bién doi trong ciu di truyén, gay ra dot
bién diém, DMS thuong duoc sir dung trong nghién ciru dot bién gen dé tim hiéu chirc nang
cua gen hoic cai thién cac dic tinh sinh hoc, chiang han nhu nang cao hiéu qua san xuét caa
cay trong [91].

5.3. Gay ddt bién bang dimethyl sulphate (C2HsO4S)

Dimethyl sulphate la di-este caa metanol va acid sulfuric,

o 0O
N/ , ; .
H3C“-.Dfs‘x ~CHa  chét I6ng ddu khéng mau, ¢ mui gidng hanh tay nhe. DMS Ia

© mot chat alkyl héa don chic phan tng véi DNA thong qua
phan ng thay thé hai phan tir (Sn2), tao thanh mot phtc hop chuyén tiép véi nucleophile
manh, dac biét |a nitrogen bazo nhu vi tri N7 ciia guanin va vi tri N® caa adenin. N6 phan
ng it véi cac trung tdm nucleophilic yéu hon trong DNA, chang han nhu vi tri O° cua
guanin [91]. Do d6, N7-metylguanin va N3 - methyladenine 1a cac san pham bb sung DNA
chinh dugc hinh thanh khi dimethyl sulphate phan w@ng véi DNA trong 6ng nghiém hoac
in-vivo, O® -methylguanine duoc hinh thanh & muc rat thap. Trong sé cac chat b sung, chi
c6 O%-methylguanine 1a duoc thiét 1ap chac chan 1a sai khop truc tiép, dan dén dot bién
chuyén tiép GC — AT [161]. dimethyl sulphate
5.4. Gay dot bién biang colchicine (C22H2sNOs)
o Colchicine 1a chit ma thuong duoc sir dung dé gy ra da boi trong

| , L ,
G O j thuc vat va cho két qua tot nhat. Colchicine duoc &p dung rat cé

O O hiéu qua d6i véi ca hai nhém thuc vat mot va hai 14 mam. Vé co
‘ 0 ban, colchicine ngin chan su hinh thanh vi 5ng trong qua trinh phan
Y , 5 .
H‘( chia té€ bao, do d6 cac nhiém sac thé khong tach ra nhu binh thuong.

Két qua cudi cung 1a mot té bao cd sb luong nhidm sic thé gap doi
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binh thuong. Néu té bao nay phan chia mét 1an nita trong twong lai, thi s6 luong nhiém sic
thé nhan d6i s& duoc truyén cho cac té bao con va tao ra ciy da boi, c6 nhitng ciy da boi
khong thé phat trién va sinh san nhung ciing ¢ nhitng ciy da boi ¢6 thé c6 14 va hoa 16n
hon ciy ludng boi. Cac bo phan cua cay thuong duoc sir dung lam vat liéu xtr Iy nhu: ré,
hoa, chdi nach, mé seo, protocorm,...[37].

6. Mgt s6 phwong phap phan tich da dang di truyén & thuc vat

Pa dang di truyén la su dang dang vé thanh phan gen giita cac ca thé trong cling mot
loi va gitra cac loai khac nhau, 1a su da dang vé gen c6 thé di truyén trong mot quan thé
hoic giita cac quan thé. Pé danh gia da dang di truyén c6 mot sé phuong phép nhu dya vao
chi thi hinh thai, chi thi sinh ly-sinh hoa va quan trong nhat 1a dwa vao cac chi thi phan ti
DNA nhu chi thi RFLP, AFLP, RAPD, SSR hay ISSR [63]. Ngoai ra mét sé trinh ty gen
nhu vung ITS, vung rbcL,vung trnL, vung matK.

6.1. Phan tich da dang hinh thai

Hinh théi thyc vat 1a hinh dang bén ngoai cua thuc vat. N6 duoc ap dung cho bat ky
loai ndo va bao gém céc chi tiét vé cac dic diém sinh dudng va sinh san dé tao thanh mot
hé thng théng tin cua loai thuc vat dé, cé thé duoc s dung dé so sanh chung céc loai thuc
vat ¢0 cau trac tuong tu hodc so sanh chi tiét trong mot loai dé xac dinh giéng (cay trong)
hoic xéac dinh loai thuc vat [184]. Cac dic diém hinh thai duoc quan sét va st dung l1am chi
thi dé phan loai hay nhan dién loai gom c6 [72]:

Hinh dang va kich thiréc: hinh dang va kich thudc caa thuc vat ¢d thé khac nhau dang
ké, tir réu nho dén cay khong 16, ty thudce vao loai va maéi truong sbng cua no.

Cau tric cua 1a: cau tric cua 14 c6 thé khac nhau rat nhiéu vé hinh dang, kich thuéc,
mau sic va tiry theo chiing 14 14 don, 14 kép hay 1a kim (hinh kim), 14 c6 xé thuy hay khdng,...
Loai thuc vat va méi trudng sdng cua néd thuong xac dinh ciu tric cua la.

Cau tric cua hoa: hoa I1a bo phan sinh san cua thuc vat c6 hoa va cé cau triic, mau
sic, huong thom, gi6i tinh (don tinh hodc ludng tinh) cia ching cd thé khac biét va da dang

tay thuoc vao loai thuc vat.
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Qud: qua 1a bau nhuy truéng thanh cua hoa, thuong chira hat va c6 thé thay doi vé
hinh dang, kich thudc, mau sic va mui vi. Cau tric cia qua tuy loai ma ciing khac nhau co
qua hach, qua mong, qua phuc, qua tu, qua don, qua gia.

Hé thong ré: hé thdng ré cua cay hd trg hap thu nude va chat dinh dudng tir dat va
gitip neo ciy vao dat. R& thuc vat c6 2 dang chinh 1a r& chiim va ré coc, dugc phan ra cac
loai r& khac nhau bao gém ré céi, r& xo va r& bat dinh. Ngoai ra con c6 mot sé loai ré dic
biét nhu ré cu, ré tho, ré moc, ré giac mat.

Than cay: than cay thuc hién nhiéu chirc ning khac nhau nhu dan nudc, khoang chat
va thirc 4n, chét dinh dudng (nho mach dan libe va mach gd) va dong vai trd 1 noi du trix
thirc an duy trit. Thuc vat c6 2 dang than chinh la than thao va than go. Thuc vat ciing c¢6 cac
dang bién doi cua than nhu than cu, than ré, than leo, than bo.

Cung véi nhau, nhirmg dic diém hinh thai phan biét nay tao nén cau tric cua thuc vat
va dong vai tro quan trong trong viéc xac dinh va phan loai loai.

6.2. Phén tich da dang di truyén dwa vao chi thj sinh Iy — sinh hoa

Phan tich da dang di truyén thuc vat dua trén du hiéu sinh 1y va sinh héa 1a mot cach
tiép can toan dién dé hiéu duoc su bién doi di truyén trong mot loai hoic giira cac loai.

Cac dau hiéu sinh ly 1a nhitng dic diém thudng lién quan dén phan @ng cua thuc vat
Vvéi cac yéu tb moi truong, nd cd thé bao gom cac dic diém nhu kha niang chiu han, chiu
man, hiéu qua quang hop, trao ddi chat va hap thu dinh dudng. Vi nhiing dic diém nay
thuong lién quan truc tiép voi kha nang ton tai va kha nang séng sot caa thuc vat nén ching
cung cap manh mdi vé cau trdc di truyén caa thuc vat ¢ thé chiu trach nhiém cho nhing
phan tng nay [121].

Tuong tu, cic dau hiéu sinh héa nhu protein va enzyme c6 thé cung cap thdng tin
quan trong vé su da dang di truyén cua thuc vat. Mot sé dau hiéu nay lién quan dén viéc
kiém tra cc protein hodc enzyme cuy thé khac nhau giita cac c nhan, thudng 1a do dot bién
gen. Phan tich isozyme 1a mét ky thuat pho bién duoc st dung dé phan tich nhiing khéc

biét ndy & mirc do protein. Cac enzyme, dugc méa hoa truc tiép boi cac gen, ¢ thé biéu hién
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cac bién thé (allozyme) do sy khac biét trong cac gen co ban. Nhimng allozyme nay sau d6
duogc sir dung 1am chat danh ddu dé danh gia cac bién thé va tinh da dang di truyén [89].

Bang cach xem xét ca cac dau hiéu sinh Iy va sinh hoa, cac nha nghién ctu ¢ thé thu
thap duoc su hiéu biét toan dién hon vé sy da dang di truyén cua thuc vat. Sy da dang nay
dong mot vai tro quan trong trong su ton tai 1au dai va kha nang thich tng cua cac loai thuc
vat, dac biét 1a trude sy thay d6i méi treong. Viéc giai ma su da dang nay c6 thé giap dua
ra cac quyét dinh bao ton va nd luc nhan giéng nham tao ra cac gidng cy trong c6 pham
chat va ning suat cao [121].

Viéc lya chon cac dau hiéu sinh ly va sinh héa s& phu thudc vao muc tiéu nghién cau,
loai thure vat duoc nghién ciu va ngudn tai nguy@n san co.

6.3. Phan tich da dang di truyén dwa vao chi thi phan tir RAPD

Pa dang di truyén thé hién su khéc biét & cap do gen hoic DNA giira cic cé thé cua
cling mot loai. Thong tin da dang di truyén rat quan trong, vi nd gitp cho cong tac bao ton,
quan ly, va st dung hop Iy céc nguén loi gen.

Ngay nay, nhitng chi thi phan tir nhu SSR, RAPD, ISSR,... 1a cac chi thi phan tu
duogc sir dung rong rai trong ky thuat sinh hoc phan tir dé nhan dién sy bién d6i di truyén &
thue vat. Céch tiép can phan tir dé xac dinh kiéu gen thuc vat c¢d hiéu qua hon so véi cac
chi thi hinh thai hoc truyén théng vi nd cho phép truy cap truc tiép toi hé gen thyc vat,
ching khéng bi anh huéng béi méi trudng va c6 thé phat hién duoc trong tat ca céc giai
doan phat trién. Hién nay ky thuat RAPD duoc st dung nhiéu trong nghién ciru da dang di
truyén & thuc vat [26].

RAPD |a mot phuong phap tao ra cac chudi DNA da hinh 13 két qua cua su khuéch
dai ngau nhién nhiéu vi tri caa khuén mau DNA dich. RAPD sir dung cac doan mdi don
ngau nhién c6 8-10 nucleotide ¢ ty 1¢ GC cao (60-80%) va nhiét do bat cap thap (36-40°C),
k§ thuat nay thuong tao ra 3-20 san pham khuéch dai cho mdi moi. Cac ving duoc khuéch
dai bang k¥ thuat nay thuong nam rai rac trong genome, phan 16n ching la céc trinh tu
nucleotide lap lai [26], [53].
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Sy khéac nhau vé mat di truyén duoc danh gia dua trén cd hay khdng xuét hién cua
mdi san pham khuéch dai do su thay d6i trong trinh ty DNA tai mdi locus. Pa hinh RAPD
dugc tim thay khi c6 sy thay ddi ¢ vi tri gan moi hoac xuat hién dot bién thém, mat doan
giita cac vi tri gan. V& nguyén tic, khi mau hoan toan giéng nhau, sau khi thuc hién phan
tng RAPD ¢ cung diéu kién s& tao ra sé luong cac doan nhu nhau va chiéu dai cac doan
trong ung bang nhau. Khi c6 dot bién 1am xuat hién hay mat di mot vi tri bit cap ngau
nhién s& tao ra sé luong va chiéu dai cac doan DNA khéc nhau gitra cac ca thé, vi vay k¥
thuat RAPD c6 thé phat hién dot bién [26].

RAPD st dung cho nhiéu muc dich, tir cic nghién ciu & cap do ca thé nhu nhan dang
di truyén dén cac nghién ciru lién quan dén cac loai c6 quan hé ho hang gan nhu da dang di
truyén. RAPD ciing di duoc 4p dung trong cac nghién ciu 1ap ban do gen, di truyén quan
thé, di truyén tién hoa phan tir va nhan gidng cay trong va vat nudi [26].

Uu diém k§y thuat RAPD la dé thuc hién, khéng yéu cau biét trudce trinh tu b gen doi
tugng can nghién ctru. Thao tac don gian, chat lugng DNA khuén khong can dé tinh sach
qua cao, lugng DNA khubén mau khong can nhiéu va khdng sir dung chat phong xa. Thoi
gian thuc hién nhanh, nhan ban cao, chi phi thuc hién thap [15], [26].

Nhuge diém cta phuong phap 1a vi ¢6 tinh troi (dominant) do d6 kho phan biét dugc
nhitng gen lan hay ca thé dong hop hoac di hop ta. C6 tinh chat ngau nhién nén san pham
PCR khong théng nhat, can c6 thiét bi dién toan dé xir ly s6 liéu. Phuong phap co do tin
cay tuy thudc vao ky thuat ca nhan, do chinh xéc khdng cao, khéng 6n dinh (mtrc d6 lap lai
gidng nhau thap), phu thudc nhiéu vao diéu kién phan tng dic biét 1a nhiét 6 gan moi.
Kha ning nhan ban trong phan tmg PCR cao nhung kha nang xuat hién da hinh thap, kha
nang nhan dién chi thi phan tir thip, kho xac dinh trong trudng hop mau vat c¢é s hién dién
cua nhiéu loai sinh vat khac nhau [15], [26].

RAPD la ky thuat nhay véi nhitng thay d6i nho trong hé gen, chi can mét nucleotide
thay doi tai vi tri bat cip ciing c6 thé tao ra su xuét hién/mat band [26], [53]. V&i muc tiéu

cua d¢é tai 1a phat hién su khac biét di truyén giira cac dong dot bién thuc nghiém, dic biét
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la bién di nho trong hé gen, phuong phap RAPD 1a phu hop va duoc nhiéu nghién ciu trén
Dendrobium str dung [56], [96].

7. Mot sé két qua nghién ciu cé lién quan dén dé tai

7.1. Nhén giéng bang phwong phap nudi cAy mé

Ngoai nuoc

Trén thé gisi, hoa lan dwgc gidi nha khoa hoc quan tam tir rat sém bat dau tir trong
thé chién thir 11. Lan Gia hac dugc thir nghiém nhan giéng bang phuong phép gieo hat in-
vitro bai cac nha khoa hoc dén tir truong dai hoc Haiwai tir nam 1972 -1978. Két qua
nghién ciu cho thiy nhan giéng bang phwong phap nudi cdy mé nhanh hon, d& hon, va ré
hon so véi phuong phap nhan giong tu nhién [98].

Mot nghién ctru khac vé moi trudng nudi cay, tac gia thir nghiém nubi cay hat lan Gia
hac trén bon méi truong khac nhau bao gdm Hyponex, Murashige va Skoog (MS), OKF1
va Knudson C (KC). Két qua cho thay 1a hat nay mam tot nhét trén méi truong nudi
cidy MS véi thoi gian nay mam 1a 50 ngay, trong khi trén nhitng méi truong khac 1a
dai hon véi 59 ngay. Cay con trén méi truong MS ciing sinh truong va phat trién veé
than, 14, ré t6t hon cac moi truong khac [48].

Sy nay mam cua hat lan D. antentum trong dng nghiém xuat hién tét trén moi truong
Growmore 10 - 55 - 10 bo sung 10% nudc dira (GCw) va méi trudng Growmore 10-55-10
bd sung 50 g/L chiét xuat hanh 14 [137]. Trong nghién cttu cia Bhowmik & Rahman (2020),
su nay mam caa hat in-vitro va su phat trién caa cay con D. transparens Wall ex Lindl. d&
dugce danh gia trén moi trudong thach KC; MS; PM va MVW c¢6 ba ngudn carbohydrate
khac nhau. sucrose, glucose va lactose. M6i trudng PM dugc chitng minh 12 tét nhét cho su
nay mam sém va hinh thanh PLB, sau d6 1a méi truong MS [59]. Viéc nhan gidng dai tra
c6 thé dugc tién hanh thong qua cac phuong phap cong nghé sinh hoc sir dung ky thuat in-
vitro thong thudng véi viéc bo sung chat diéu hoa sinh truong da nhan gidng thanh cong
véi lan D. lineale (Rolfe.) and Vanda tricolor (Lindl.) [157].

Nhiéu giéng lan thugc Dendrobium cé nguy co tuyét chung da duoc nghién ciu va

nhan gidng thanh céng nhd phuong phap nudi cdy md. Maharjan va cong su (2020), da
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nhan gidng in-vitro thanh cdng loai lan D. chryseum Rolfe c6 nguy co tuyét chung tir
protocorms trén méi trudng ¥ Ms ¢6 bd sung mot sb kich thich sinh truong Kn, BA, GA3,
IAA, IBA, va NAA & c4c nong d6 0,5 — 2 mg/L vao giai doan khac nhau [119]. Téi uu
hoa dugc quy trinh nhan giéng in-vitro cay D. heterocarpum Wall. ex. Lindl. va danh gia
d6 chinh xéc di truyén dong v tinh cia cac cay tai sinh: Mot s6 loai lan c6 tam quan trong
trong duoc lidu dang c6 nguy co mat di. Méi trudng dinh dudng ph hop nhan giéng 1a MS
c6 bo sung kich thich sinh truong Kn, NAA, ty & ndy mam dat 95%, kha ning tai sinh choi
cao 18 chdi/mau, ty 18 sdng caa cay con khi trong trén gia thé hdn hop xo dira: giim gb (1:1
w/w) dat 87% [116]. Lan D. lineale duoc dua vao phy luc 11 CITES do D. lineale c6 tiém
nang 16n 1am hoa cit canh va 1a cay dau dong cua céc loai lan lai. Nudi ciy in-vitro dugc
sir dung dé nhan giéng lan nay hang loat nham muc dich nhan giéng thwong mai ciing nhu
bao ton. Mai trudng nudi ciy bd sung cac chat hitu co ¢6 thé 1am ting sy phét trién cua cay
con két qua cho thay kha ning ra ré dat 3 ré/chdi, dai 3,96 mm/ré, chiéu dai cua 1a dat 10,58
mm va c¢6é ham Iuong diép luc dat 1,58 mg/g [130].

Cac chat diéu hoa sinh truéng thuc vat lubn anh huong rat 1on dén cac qua trinh nhan
gidng in-vitro. Viéc tim ra loai PGR va liéu luong ding cho mdi giai doan vi nhan giéng
dé phi hop ting loai cay ludn 1a nhitng van dé dugc cac nha khoa hoc nghién ctu. Harahap
va cong su (2020) da nghién ciru tic dong cua PGR trong cac giai doan nhan giéng in-vitro
cua lan thuoc chi Dendrobium nhan thay méi truong bd sung BA (0, 1, 2, 3 mg/L) va nudc
dira (0%, 5%, 10%) la phi hop véi cdy lan thudc chi Dendrobium. B sung chat hitu co
nhu nudc dira, khoai tay, chubi,... vao méi trudng nudi cy ciing rat hiéu qua cho su phét
trién cua lan D. anosmum Lindl. [83].

Ngoai cac nghién ctru vi muc dich nhan giéng thi ¢ nhiéu nghién ctiru vé gia thé pho
hop dé tréng nhiing loai lan nay ¢ vuon wom. Nhitng gia thé thuong duoc st dung 1a vo
dira, xo dira, gach vun, than cui, trau hun, ban don, vo thong, ban gd,... Trong nghién ciu
cua Lakshanthi & Seran (2019) da ghi nhan vé ty Ié sdng, chiéu dai chdi, sé 1a/cay, chiéu

rong la, so ré/cay, chiéu dai ré dai nhat sau khi cay sang diéu kién ex-vitro tét nhat &
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nghiém thuc trong trén vo dira: gach vun: than cui: d4 dam theo ty 16 1:1:1:1 cho ty 1& séng
hon 90% & 4 tuan sau khi cdy sang diéu kién ex-vitro [110].

Nhitng nghién ctru trén thé gidi tir trude dén nay ddi véi cac giong lan van tap trung
cha yéu vé di truyén, nhan gidng dé bao tdn nhirng loai lan c6 nguy co mét di, hay nhiing
loai lan c6 gia tri cao vé duoc liéu, kinh té. Con it nghién ctru vé cac yéu to tac dong dén
sinh trudng phét trién & cac giai doan cua cdy khi trong ngoai vudn hoic khi dwa vao moi
truong tu nhién dé tréng bao ton. Thai gian cac nghién ctru chua da dai dé theo dai hét chu
ky sinh trudng cua lan. Ngoai ra cac nghién ciru cling chua danh gia dung thuc chat cac gia
tri ma cay lan mang lai dic biét 1a cac dong lan dot bién, cac giéng lai tao. Phan b cua cac
nghién cttu vé lan ciing chwa dong déu cha yéu tap trung & My, Trung Québc, Uc, Anh,
Brazil [183].

Trong nuoc
Hién nay, hau hét cac loai lan Gia hac rirng cua Viét Nam d3 bi khai thac can kiét nén

dé duy tri va phat trién nhitng giong lan nay da dat ra yéu cau phai tim ra nhiig phuong
phap nhan giéng nhanh, hiéu qua. Bé dap tng nhu cdu nay d ¢ nhiéu nghién cau nhan
giong trong phong thi nghiém bang phuong phap nuéi cay in-vitro vé cac loai lan tai Viét
Nam duoc thuc hién [18]. Nhom nghién ctru Phan Van Hoai Luéan va cong su (2024), da
nhan giong in-vitro thanh cong lan Gia hac trén méi truong MS ¢6 bd sung hormone thyc
vat IBA va BA [28].

Két qua nghién ctiru cia Nguyén Thi Diém va cong sy (2021) da dua ra mot so bién
phap k§ thuat trong va chiam séc cay lan Gia hac Di Linh (D. anosmum DL.) tir cay con in-
vitro. Qua nghién ctru nay cho thay, gia thé phu hop nhat cho cay con Gia hac Di Linh gieo
hat in-vitro ra bau vom 1a gia thé xo dura va trau hun (ty 18 1:1), cay con ¢4 ti 1& song 100%,
Vi 6 14 méi dat 43,33%. Nhom phan bon hoa hoc va nhém phan bén hitu co 13 hai nhom
phan hiéu qua cho cay ra bau wom [7]. M6t nghién ciru khac cua Nguyén Thi Hai va cong
sir (2022) da nhéan gidng in-vitro thanh céng lan tir hat D. anosmum Lindl ¢ Hoa Binh trén
moi trudng MS ¢6 bo sung kich thich sinh truong Kn, NAA, BA; Moéi trudng MS + 1,0
mg/L Kn + 0,5 mg/L NAA + 30 g sucrose + 8,0 g agar mdi lit, pH 5,7-5,8 1a mdi truong
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t6i wu dé ting chiéu dai choi. Méi truong MS + 1,0 g than hoat tinh + 30 g sucrose + 8,0 g
agar/L, pH 5,7-5,8 13 méi truong thich hop nhat cho sy phat trién cua chdi sau 6 tuan nudi
cdy, chiéu dai chdi trung binh 1a 1,09 cm, s lugng trung binh cua chdi 1a 1,09 cm, s6 14 1a
6,13, s6 ré trung binh 1a 3,17 va chiéu dai ré trung binh 1a 1,11 cm, cao hon 1an lwot khoang
3,3, 4,17, 3,41 va 1,67 lan so véi ddi chitng (khéng c6 than hoat tinh) [136]. Mot sé dong
dot bién cua D. anosmum ciing duoc nghién ciru va nhan gidng thanh cong bing phuong
phap nhan giéng in-vitro, nhu Gia hac 5 canh tring Phi Tho tir chdi ngu cua than [174],
hoac tur hat cia lan D. anosmum Lindl. & Quang Tri [45], hay & An Giang [11].

Ngoai ra mot s6 nghién ctru vé nhirng nhan t6 anh huéng dén qua trinh sinh trudng,
phét trién cua cay lan nhu anh sang, gia thé, phan bon,... Trong nghién ctu cua Pao Qudc
Hung va cong su, (2021) thé protocorm (PLB) D. anosmum Di Linh Taly dugc nghién cau
bang nudi cdy in-vitro dudi dén FL (dén huynh quang) va dudi di-6t phat quang c6 su két
hop mau xanh va do (LED BR 30:35). Ty 1& chdi tao PLB & dén LED 30B:35R 1a 38 —
42%, gap 3,8 — 4,2 1an so vé&i dén FL (10%). S6 lwgng ré trén mdi chdi dudi dén LED
30B:35R 14 3,67 — 5,16, nhiéu hon dang ké so v4i dén FL (1,95 ré trén mdi choi). Chiéu dai
g6c dudi dén LED 30B:35R 14 3,42 — 4,14 mm trong khi du6i dén FL 14 2,97 mm. CAc cay
con in-vitro déu thich nghi tét trong méi trudng nha kinh. LED 30B:35R ¢6 thé thiic day
dang ké sy sinh truong va phat trién cua chdi va ré D. anosmum Di Linh Taly, ting hiéu
qua chi phi trong vi nhan gidng [20]. Hay nghién ciru téi wu cac diéu kién nhan gidng cho
lan D. thyrsiflorum tir méi trudong dinh dudng, kich thich sinh truéng, gia thé trong [138].
M6t nghién ctu khac vé anh huong cua hormone va phan bén dén su ra hoa sém cua cay
giong lai D. anosmum trong diéu kién ex-vitro [135]. Nghién cau cia Truong Thi Bich
Phuong va cong su (2022) vé tac dung caa chiét xuat vi khuan lam déi véi qué trinh nhan
giong in-vitro cia D. anosmum Lindl., két qua nhan giéng in-vitro cho thay dich chiét vi
khuan lam c6 tac dung tang cuong kha ning nhan chdi va ra ré cua cay lan D. anosmum
Lindl. [36].

Mic du da c6 mot sé nghién ctru vé nhan giéng in-vitro cac loai lan. Tuy nhién, cac

nghién ciru ciing chi dirng lai & viéc hoan thién quy trinh nhan giéng, chua di su vao nghién
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ctu di truyén, nghién ctru céc tinh trang bién di ciing nhu tao dong bién di tir viéc tao dot
bién thuc nghiém.

7.2. Tao giong dot bién bang phwong phap thue nghi¢m

Hon 3500 giéng dot bién thuoc hon 240 loai thuc vat bao gom ngii coc, dau, hat
c6 dau, rau, trai cay, soi va hoa cdy canh da duoc phat trién va tung ra vao nim 2022 1a
bang ching cho thay viéc sir dung thanh céng ky thuat dot bién trong chon tao gidng
thuc vat [102]. Béi voi hoa lan, nhiéu gidng thuong mai da duoc chon théng qua gay dot
bién bang colchicine, Huy va cong su (2019) da nghién ctru anh huéng caa colchicine trén
trén chdi non in-vitro cua loai Paphiopedilum villosum. Nghién ctru di cho ty 1é cam ¢ng
da boi dat 19,88% & nghiém thuc xu 1y colchicine 50 uM xir ly 6 ngay. Trong s6 cac cay
con da boi thu duoc, cac cay tir boi chiém 88,24% [92].

Nghién ctru cua Bunnag & Hongthongkham (2015) thuc hién nham tim ra diéu kién
tdi uu dé tao da boi thé in-vitro cho lan D. draconis Rchb.f., thi nghiém thuc hién trén
protocorm & mdi trudng MS chaa ndng do colchicine khac nhau (0-0,1%, v/v) va duy tri
trong bong tdi trong 1, 2, 3 hoac 4 ngay & 25 +2°C. Két qua cac cay da boi thu duoc co 14
day hon, mau xanh dam véi céc té bao bao vé 16n hon khi so véi cac cay ludng boi. Tuy
nhién, sb luong té bao bao vé trén mot don vi dién tich dugc quan sét thay déi vai cac cay
da bdi duoc tao ra thap hon so véi s6 lwong duoc tim thdy & cac ciy ludng boi, diéu nay co
thé 1a do sy gia tang kich thuéc cua cac té bao bao vé [62].

Sabzehzari va cong su (2019) di danh gia cac dac diém hinh théi, giai phau, té bao,
ho4 sinh trén loai Plantago psyllium sau khi xir ly colchicine & nong d6 0,1, 0,3 va 0,5%
(w/v) trong thoi gian 6, 12, va 24 gio. Két qua xac dinh b nhiém sic thé ¢ thé ta boi (2n =
4x = 24), & thé ludng boi nguyén ven (2n = 2x = 12). Kich thudc cua thé ti boi 16n hon thé
ludng boi vé sé canh, hat va hat phan, do day cua 14 va chiéu cao cay. Khi khong cua thé
t boi 16n hon véi mat do thap hon so véi thé ludng boi. S6 lwong luc lap trong céc té bao

bao vé, cling v4i ham lugng chat diép luc va caroten déu cao hon & cac thé t boi, nghién
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ctu cling cho thay rang qua trinh ti boi hda cai thién ham luong chat nhay cua hat cho muc
dich thuong mai [155].

Ngoai ra con cé nhiéu nghién ctu vé linh vuc tao giéng cdy trong nhe thuc hién céc
bién phap gay dot bién dé tao ra nhitng sai khac vé kiéu hinh nhu trén déi tuong lan
Phalaenopsis [125], Cymbidium [170] hay trén Dendrobium [159].

Trong néng nghiép, da bdi héa cung cap cac gidng cay trong duoc cai thién vé mait
kinh té. Hon nita, dot bién thé da boi 1am ting tan sd; do d6, no day nhanh viéc tao ra cay
da boi sir dung trong cac chuong trinh nhan giéng. Pay 1a Iy do no sir dung trong viéc phét
trién nhiéu loai cay trong c6 loi ich kinh té, nhu truong hop hoa lan trén thi truong hoa. Thé
da boi & cdy canh chi yéu lién quan dén hoa c6 kich thuéc 16n hon, huong thom va mau
sac dam hon khi so sanh véi cay ludng boi tu nhién. Do d6, cac chuwong trinh nhan gidng
nham muc dich thu dugc nhitng bdng hoa c6 kich thudc 16n hon, do bén cao, mau sic dam,
va kha nang chéng lai mam bénh. Hon nita, lai gidng phong lan véi cam tng da boi da dugc
sir dung d¢é tao ra cac giéng lai cai tién [176].

Trong tao giéng cay trong dot bién ngoai tao gidng cdy da boi thi cac nha nghién
ctzu con chinh sira, thay ddi cau trdc di truyén cua cay trong, nham tao ra nhiéu bién di, tim
kiém cac dic diém c6 loi cho con ngudi. Phuong phap dé thyc hién, it chi phi ¢ hiéu qua
cao va it gay anh hudng dén suc song cia cay trong nhat 1a gay dot bién diém thay thé cap
cip base nito [91] bang phwong phéap hoa hoc dugc sir dung nhiéu.

Tao giong dot bién bang xir ly dimethyl sulphate (DMS) duoc cac nha nghién ciu
tién hanh thanh cong trén nhiéu doi tueong cay trdng vi chat ndy c6 kha ning tao ra dot bién
diém thay thé cap base nito. Trong nghién ciru ciia Mostafa (2015) st dung trén cay Xa cir
(Khaya senegalensis) dé tao ra cac giébng méi co dic tinh tét hon. Ong da sir dung hat cay
Xa cir ngadm trong dung dich DMS d4 tao ra cac cay cd bién d6i vé sé canh va 14, chiéu cao
cdy, mau sac than cdy, mau sic cudng 1a. Nghién ctu ciing tao ra nhitng ciy Xa cir ¢6 toc
do tang truong nhanh [126]. Mot nghién ctru khac Mostafa va Alhamd (2016) trén cay hoa
Huynh lién (Tecoma stans) da dung hat dé ngam trong dung dich DMS nham tao d6t bién.
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Két qua tao ra duoc nhitng cdy Huynh lién bién doi vé sb lugng, mau sic hoa, hinh dang,
kich thuéc 14 va chiéu cao cay [127].

Str dung DMS d4 tao ra nhitng bién doi caa cay trong vé hinh thai nhu chiéu cao cay,
kich thudc hoa, mau sic hoa, 14, sé lwong 14, hoa hay céc bién ddi vé téc d6 sinh truéng,
thoi gian ng hoa, ham luong diép luc...déu cé nhitng bién ddi theo hudng tét va co trién
vong dé phat gidng cho thuong mai nhu cdy hoa Hudng duong (Helianthus annuus)[175],
cdy Mudng hoang yén (Enna occidentalis (L.) Link) [171], cay rau Sam ( Portulaca
oleracea L.) [140].

Tuy DMS c6 hiéu qua trong gay dot bién trén nhiéu loai cdy trong nhung trén cay
hoa lan dic biét 1a c&c loai cua chi lan Dendrobium van chua c6 nhiéu nghién cau veé tac
dong cua no. Vi vay trong nghién ctru nay chung téi thir nghiém tac dong cua DMS 1én cay
lan Gia hac tim Hué (D. anosmum) & c&c ndng d6 va thoi gian xtr Iy khac nhau, dé danh gia
kha ning tao ra bién di.

Phuong phap gay dot bién thuc nghiém két hop véi nudi cdy mo, ddng thoi két hop
Vv6i phan tich DNA dé chon loc cac dong dot bién, day 1a phuong phép tdi uu trong cong
tac tao chon gidng hién nay [67], vi phuong phap c6 nhiéu lgi thé 1 rang nhu: (a) sir dung
hiéu qua cac chit gay dot bién bang hoa chat va vat ly & lidu thap; (b) ty I& dot bién cao; va
(c) don gian, nhanh chéng va hiéu qua trong viéc nhan giéng vé tinh in-vitro cia cé thé dot
bién cung cip nguyén liéu day du dé sang loc thém ciing nhu giam su hinh thanh thé kham
(c& thé c6 nhiéu hon mot hé gen). Tiéu biéu nhu nghién ciu cua Srivastava va cong su
(2018), da phat trién quy trinh tao dot bién in-vitro ¢ lan Aerides crispa Lindl, két qua da
lwa chon dugc cac dong co hinh thai doc dao [166].

7.3. Phén tich da dang di truyén bang chi thi phan tir

Vi chu ky sinh truong caa lan rat dai nén viéc chon loc cac dot bién qua khao sat
hinh thai gap nhiéu kho khan va tn thoi gian. Vi vay, phan tich di truyén sau xu ly dot
bién rat hitu ich dé phan lap nhanh cac dong dot bién, trong d6 ki thuat RAPD rat pho bién

dé xac dinh cac bién di di truyén cua cac dong dot bién khi so sanh véi céc cay ddi chiing
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khong xir Iy dot bién. Trén lan, RAPD duoc st dung dé phan tich da dang di truyén & nhiéu
loai Dendrobium [56]. Ngoai ra cac chi thi phan tir AFLP, ISSR, SSR, ciing duoc su dung
dé danh gia, phan tich da dang di truyén.

Chi thi phan tir RAPD rat hiéu qua trong viéc phan tich bo gen, diéu tra muc do da
dang di truyén tir d6 cung cap céc dit liéu quan trong dé bao ton va phét trién céc gidng cay
trdng c6 nguy co tuyét chung. Trong nghién ciu cua Phuong va cong sy, (2022) da phan
tich 20 mau lan Ngoc diém bang chi thi RAPD dé phan tich céc giéng lai cua Coelogyne
pandurate, C. rumphii di danh gia duoc cac bién di di truyén khéc véi cay bd me [85] 1am
co so phan loai va bao ton. Viéc phan tich da dang, va tinh 6n dinh di truyén s& chinh xac
hon khi c¢6 su két hop cua 2 chi thi thi phan ti, trong nghién ctu cua Joshi va cong su
(2023) vé vi nhan gidng va danh gia tinh 6n dinh di truyén cia D. transparens Wall. Ex
Lindl. st dung chi thi RAPD va ISSR di cho két qua rat tt [96], hay kha ning (ng dung
chi thi SCoT va ISSR trong viéc danh gia da dang di truyén lan Crepidium acuminatum (D.
Don) Szlach [172].

D. anosmum Lindl. phan bé & nhiéu ving dia Iy khac nhau va né c6 nhiing diac diém
dic trung nén muc do da dang cua lan nay rat cao. i c6 nhitng nghién ctu st dung chi thi
phan ta nhu RAPD, SSR, ITS,... dé phan loai va xac dinh mtrc d6 da dang loai. Nhu nghién
ctru méi quan hé di truyén cua D. anosmum Lindl. var. va loai semialba dua trén phan tich
trinh tu gen luc lap matK, rbcL [142]. Trong cong bé cua Lé Thi Ngoc Piép va cong su
(2020), ving ITS cho tiém ning cao hon so véi matK trong nhan dién lan Dendrobium Vi
ti 16 nhan dién 100%, do d6, ving ITS xem Ia tiém ning trong nhan dién nhém
lan Dendrobium [8].

Ngoai ung dung trén cac loai hoa lan, chi thi phan tt RAPD con dugc &p dung trén
nhiéu loai thuc vat khac dé phan tich da dang di truyén nhu trén cay chudi [90]; cay nghé
tdy [124]; cdy Maerua oblongifolia (Forssk.) A. Rich [128], cay mudp huong (Luffa
cylindrica (L.) Roem) [16].
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CHUONG 2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong, dia diém va thoi gian nghién ciu
Lan Gia hac tim Hué (Dendrobium anosmum Lindl.) duoc thu thap tai Thanh phd
Hué, da duoc Bao tang thién nhién Duyén hai mién Trung gidm dinh 14 loai lan Gia hac tim
v&i tén khoa hoc 12 Dendrobium anosmum Lindl. & vin ban sé 01/BT-NCKH, véi mau hiéu
VNCC-MAG-001 (Phu luc 1).
Céc thi nghiém cta nghién ctru dugc thyc hién tai Phong thi nghiém té bao, Vién
Cong ngh¢ Sinh hoc, Pai hoc Hué.
Nghién ctru duoc thuc hién trong thoi gian tir thang 5/2021 dén thang 5/2024.
2.2. Vit liéu nghién ciru
2.2.1. Vat li¢u thue vat
Qua lan d3 chin sinh 1y va nhimg doan than c¢6 chira chdi nga cua cay lan Gia hac
tim Hué ban diu duoc lua chon. C4c mau thu thap déu khoé manh, sach bénh dung cho
nudi cdy in-vitro tao vat liéu khoi dau cho nghién ctu.
Vit liéu ban dau st dung cho céc thi nghiém xu 1y hoa chét dot bién 12 mo seo so

cap dugc tao ra tr nudi cay doan than c6 choi ngu va protocorm phat trién tir hat.

Hinh 2.1. ~M?m lan Gia hac tim Hué A. Qua lan; B. Poan ‘ghén co chira choi ngu.
(Nguyén Hiru Tho (2021), hinh chup trong thoi gian lay mdu nghién ciru)
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2.2.2. Hod chdt thi nghi¢m

Céc hoa chat da lugng, vi lugng, vitamin XUAt XUt tlr cac hang Duchefa Biochemie (Ha
Lan); Merck (Puc) va Trung Quéc. Cac chat diéu hoa sinh truong sir dung trong thi nghiém
1a TDZ, NAA, BA, IAA. St dung dung dich NaOH IN dé hoa tan PGRs véi ndng do 1
mg/mL. Cac dung dich stock sau khi pha bao quan ¢ diéu kién 2-8°C.

Dung dich colchicine (Colchicine dang bot, d§ tinh khiét > 97,0%, Duchefa
Biochemie (Ha Lan)) hoac Dimethyl sulphate (DMS) ( DMS dang dung dich, d6 tinh khiét
> 99,5 %, Duchefa Biochemie (Ha Lan)) duoc hoa tan trong con (90%), sau d6 dung dich
nay dugc diéu chinh dén ndng d6 mong mudn (10.000 ppm) bang cach thém nudc cit vo
tring va loc qua mang loc khir tring (0,22 um). Dung dich nay dugc thém truc tiép vao moi
truong MS 16ng da hap tiét tring dé dat nong do thi nghiém.

Hoé chat dung dé tach chiét DNA gdm c6: Nitrogen, CTAB, Phenol, Chloroform,
Isoamyl ahcohol, Isopropanol, ethanol, enzyme RNase.

Hoa4 chat dung dé chay PCR-RAPD: Nudc cAt da khur ion, dung dich dém, dNTP, Tag
DNA polymerase, cac mdi RAPD (Bang 2.1).

Hoa chit dé chay dién di san phdm PCR: Agarose, dung dich TBE (Tris — Boric acid
-EDTA), Ethidium bromide, loading dye, thang DNA chuin (marker 1kp).

Bang 2.1. Ki hiéu va trinh ty cua 63 mdi RAPD st dung trong nghién ciu

TT Ky hiéuméi| Trinhtw(5>-3’) | TT |Ky hiéu moi Trinh tw (5°-3°)
1 P1 GTCCACACGG |33 OPA-13 CAGCACCCAC
2 P2 TCGGCGGTTC |34 OPA-14 TCTGTGCTGG
3 P3 GGTGACGCAG |35 OPA-15 TTCCGAACCC
4 P4 GTGGCATCTC |36 OPN-02 ACCAGGGGCA
5 P5 GGACTGGAGT |37 OPN-03 GGTACTCCCC
6 P6 AGAGCCGTCA |38 OPN-04 GACCGACCCA
7 P9 ACCCCCGAAG |39 OPN-06 GAGACGCACA
8 P10 CACAGACACC |40 OPN-10 ACAACTGGGG
9 P11 GTAGACCCGT |41 OPK-12 TGGCCCTCAC
10 P12 AAGCGACCTG |42 OPK-13 GGTTGTACCC
11 P14 ACCGCGAAGG |43 OPK-16 GAGCGTCGAA
12 P15 GGCACTGAGG |44 OPG-10 AGGGCCGTCT
13 P16 GGACCCAACC |45 OPG-17 ACGACCGACA

36



14 P17 CAGCTCACGA |46 OPG-18 GGCTCATGTG
15 P18 GTCGCCGTCA | 47 OPBH-16 CTGCGGGTTG
16 P20 GGTGACGCAG |48 OPBH-19 GTCGTCCGGA
17 | OPB-01 GTTTCGCTCC |49 OPF-01 ACGGATCCTG
18 | OPB-02 TGATCCCTGG |50 OPF-04 GGTGATCAGG
19 | OPB-03 CATCCCCCTG |51 OPF-05 CCGAATTCCC
20 | OPB-04 GGACTGGAGT |52 OPF-06 GGGAATTCG G
21 | OPB-05 TGCGCCCTTC |53 OPD-02 GGACCCAACC
22 | OPB-06 TGCTCTGCCC | 54 OPD-07 TTGGCACGGG
23 | OPB-08 GTCCACACGG |55 OPD-11 ACCCGGTCAC
24 | OPB-10 CTGCTGGGAC |56 OPD-16 AGGGCGTAAG
25 | OPB-17 AGGGAACGAG |57 OPH-14 ACCGTGGGTG
26 | OPB-18 CCACAGCAGT |58 OPH-20 GGGAGACATC
27 | OPB-20 GGACCCTTAC |59 OPV-08 GGACGGCGTT
28 | OPA-01 CAGGCCCTTC |60 OPO-04 AAGTCCGCTC
29 | OPA-03 AGTCAGCCAC |61 OPAT-14 GTGCCGCACT
30 | OPA-04 AATCGGGCTG |62 OPC-13 GGGGGTCTTT
31 | OPA-07 GAAACGGGTG | 63 OPAO-02 AATCCGCTGG
32 | OPA-08 GTGACGTAGG

(Nguon: cac primer RAPD bdng 2.1 déu dwoc cung cap bai hdng Operon Technologies)

2.2.3. Piéu ki¢n phong va méi trwong nudi ciy

2.2.3.1. Piéu kién phong nudi cdy

loc khi, cac diéu kién nhiét do, anh sang, d6 am, thoi gian chiéu sang, cuong do anh sang
c6 thé diéu chinh dé phu hop véi timg thi nghiém. Phong nudi c6 nhiét d6 duoc cai dat 25

+ 2°C, anh sang 1000 lux, d6 am duoc diéu chinh tir 50-60% Vva cac thong sé nay duoc

kiém soat nho nhiét ké, quang ké va am ké.

Phong nudi sang: Phong nudi mau dam bao kin, co hé thong quat thong khi c6 mang

Str dung dén huynh quang chiéu sang vai mat do thong lugng photon quang hop trong

khoang 13,5 - 27 umol s''m, thoi gian chiéu sang duoc diéu chinh 8 gio/ ngay.

Phong nudi téi: Phong can tat ca cac diéu kién nhu phong sang chi khac 1a khong

can lap den chiéu sang cho cay, ctra s6 can dugc che kin bang vai den.

2.2.3.2. M6i trwong nudi cdy
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MOoi trudng nudi cdy in-vitro: Cac méi trudng duoc sir dung trong nghién ciru 1a moi
truong %2 Murashige and Skoog ( %2 MS), MS, méi truong Vacin Went (VW), méi truong
Hyponex (Hyp), méi truong Knusond C. Cac méi truong thi nghiém duoc bo sung 7 g/L agar +
0,5 g/L than hoat tinh + 30 g/L saccharose + 100 ml/L nuéc dira + 30 g/L khoai tay nghién
min. Tuy vao mdi thi nghiém ma PGR dugc b6 sung vao mai truong nudi cay. Mbi trudng
nudi cy duogc diéu chinh vé pH 5,8 trudce khi hap khir tring.

MOoi trudng nudi ciy vi sinh: Cac moi trudng sir dung trong nudi cay vi sinh 13 moi
treong Luria-Bertani (LB), nudc Peptone 1%, moi truong Pikovskaya (PVK), moi truong
Nutrient agar (NA), méi truong NA ban long, moéi truong Starch casein agar (SCA), moi
truong International streptomyces project 2 (ISP2), moéi truong Ashby.

MBoi truong sau khi pha xong duoc hap khir tring ¢ 121°C, ap suat 1 atm trong 30
phut, méi trudng dic duge do vao cac dia petri, hoac bi nylon (12 x 25 cm hoic 8 x 12 cm).
Thanh phan cac mdi truong dinh dudng duoc trinh bay phu luc 2.

2.3. Phuong phap nghién ciru

Mdi phuong phap nghién ciru ap dung phl hop vao tirng noi dung nghién ciau, va co
su ké thira nhau, l18gic caia nghién ciru dugc so dd hoa qua hinh P.1 va hinh P.2 duoc trinh
bay ¢ phu luc 3.

2.3.1 Tao vat liéu khéi dau in-vitro cho lan Gia hac tim Hué
2.3.1.1 Nhdn dgng va thu th@p mdu nghién ciu

Cac mau lan Gia hac tim Hué duoc thu thap & khu vuc TP. Hué, trong d6 cay lan lura
chon 1am cay me dé Idy mau cho nghién ctru duoc lay tai nha vuon Lan D6 Nguyén, 18
Thach Han, TP. Hué (5/2021). Trong thoi gian nghién ctru cac mau duogc trong chiam soc
tai vuon lan Vién Cong nghé sinh hoc, Pai hoc Hué. Thoi diém thu thap miu ciy dang c6
hoa nén di xac dinh dang duoc mat hoa lan Gia hac tim Hué, mé ta cac dic diém hinh thai
cua lan Gia hac tim Hué theo phwong phap mé ta dac diém hinh thai hoa lan ciia De (2020)
[72]. Pinh loai miu theo hai phuong phép:

a. Phuwong phdp hinh thdi so sanh
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Viéc xac dinh cac dic diém hinh thai duoc thuc hién theo phuong phap mé ta dia trén
quan sat truc tiép cac bo phan cua cay lan va tham khao véi cong bd da co nhu cua Sri
Hartati va cong su (2022) [86], Vu Quoc Luan va cong su (2022) [117]. Mau lan ciing duoc
giri dé giam dinh tai Bao tang thién nhién Duyén hai mién Trung.

Céc dic diém xéac dinh vé chiéu cao ciy, duong kinh cay, chiéu dai 16ng, 6 14, chiéu
dai 14, chiéu rong 16n nhat cua 14, duong kinh mit hoa va cac dic diém hinh dang, mau sic,
mui huong cua than, 14, ré, hoa. Tat ca cac kich thudc dugc do bang thudc c6 vach chia nho
nhat 1a 1 mm.

b. Phwong phap dinh danh phén ti

+ Tach chiét DNA

Mau 14 non, md seo cua lan Gia hac tim Hué sau khi thu thap dugc tach chiét DNA
tong sb theo phuong phap mé ta cua Doyle (1991) cai tién [74] (Phu luc 4). Chit luong
DNA tong s6 duoc kiém tra qua dién di vai dién thé 100 V thoi gian 15 pht trén gel agarose
1% trong dém TAE Tris-Acetate-EDTA 1X va nhuém bang thudc nhuém Gelred (Biotium,
M¥). Cac budc thuc hién dién di dugc mo ta & phu luc 4.

+ Phan #ng khuéch dai PCR va gidi trinh tw gen

Vung gen rbcL, ITS, trnL va matK duoc khuéch dai biang céach sir dung thanh phan
phan ing PCR nhu sau véi cac cap moi twong Gmg duoc trinh bay & bang 2.2.

Bang 2.2. Trinh tu nucleotide cta cac cap moi

Tén moi Trinh tu nucleotide (3’ — 5°) Tai ligu tham khio
RbcLa F ATGTCACCACAAACAGAGACTAAAGC [5]
rbcLa R GTAAAATCAAGTCCACCRCG
ITS 4 TCCTCCGCTTATTGATATGC- [115]
ITS 5 GGAAGGAGAAGTCGTAACAAGG
matk 390 F CGATCTATTCATTCAATATTTC [69]
matK 1326 R TCTAGCACACGAAAGTCGAAGT
trnL_F CGAAATCGGTAGACGCTACG [107]

trnL_R ATTTGAACTGGTGACACGAG

Thanh phan phan ung PCR: 25 L GoTag® Green Master Mix, 2X (Promega), 1pL
moi xudi (10 pmol/uL, IDT, M§), 1uL mdi nguoc (10 pmol/uL, IDT, M¥), 100 ng DNA
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khubn mau va b sung nuéc cit vo trung cho du tong thé tich 50 pL. Chu trinh nhiét cho
phan @ng khuéch dai doan cac doan gen: 95°C/5pht; sau d6 30 chu ky tiép theo véi (95°C
145 gidy, 56°C/45 gidy, 72°C/60 gidy) va cudi ciing 72°C/10 phut dé hoan thanh phan ung.
Tat ca cac phan tng déu duoc thuc hién trong may luan nhiét May luan nhiét MJ

mini thermal cycler (ThermoFisher, M¥y). Céc san pham PCR duoc dién di bang cach sir
dung gel agarose 1% va so sanh v¢i thang chuan 1kb (Bioline, UK) dé x4c dinh kich thudc
ctia san pham khuéch dai. Cac san pham khuéch dai PCR sau d6 duoc tinh sach bang cach
su dung ISOLATE Il PCR va Gel Kit (Bioline, UK) va sau d6 dugc thuc hién phan tng
giai trinh tu gen tryuc tiép véi cap moi twong wng trén may ABI 3100 (Aplied Biosystems,
M¥) tai céng ty 1st Base -Malaysia (https://base-asia.com/). Két qua giai trinh tu duoc xu
li bang phan mém BioEdit 7.0.5.3 va cong cu BLAST trén co so dit liéu ngan hang gen My
(GenBank) (www.ncbi.nlm.nih.gov) dé xac dinh tén loai. Cay thé hién méi quan hé di
truyén xay dung dua trén phuong phap Maximum Likelihood va Tamura-Nei model bang
phan mém MEGA X.
2.3.1.2. Nhén giong in-vitro tir lan Gid hac tim Hué
a. Vao mau Lan Gid hac tim Hué
Thi nghi¢m 1: Gieo hagt in-vitro

Qua lan sau khi chin sinh 1y duoc thu thap mang vé phong thi nghiém va lam sach so
bo dudi voi nudc chay véi xa phong, duoc rira lai mot 1an nita véi nudc hap vo triing trong
1 phit ¢ ti cdy vo tring. Sau d6, qua dwoc khir tring bang cach nhiing ngap toan bo qua
vao trong con ethanol 96° va lac nhe trong 30 gidy. Qua duoc lay ra va d6t qua voi dén con
truéc khi qua duogc cat doi dé 1ay hat [13]. Hat lan duoc gieo vao méi trudng MS b tri thi
nghiém véi thoi gian chiéu sang khac nhau (0 gio, 4 gio, 8 gio va 12 gid) dé xac dinh hiéu
qua caa quy trinh khir tring va xac dinh thoi gian chiéu sang thich hop cho hat nay mam.
MJi cong thirc thi nghiém duoc tién hanh véi 10 bi méi truong (8x12 cm), va lap lai 3 lan.

Céc chi tiéu danh gia sau 12 tuan theo ddi bao gdm: Thoi gian hat nay mam (ngay)

(Tinh tir ngay gieo hat dén ngay xuat hién hat nay mam. Quy wdc hat lan nay mam: khi hat
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lan xuit hién mam 14 xanh), ty & hat nay mam (%), ty & hinh thanh protocorm (%), ty 18
hat chét (%), ty 1& nhiém (%).

Thi nghiém 2: Vao mdu tir dean than co chira chéi ngi

Céc doan than khoe manh, sach bénh dai khoang 15-20 cm cua lan Gia hac tim Hué c6
chdi nach duoc thu thap. Pau tién, cac doan than nay dwoc rira dudi voi nudc chay va lac
nhe trong xa phong thuong mai pha lodng trong 5 phit, sau d6 rira lai nhiéu 1an bang nuéc
may dé loai bo hoan toan xa phong. Sau dé, cac miu dugc cit thanh cac doan dai 6-7 cm
va dit vao binh tam giac dung tich 500 ml, dwoc rira lai bang céch lic ching trong nuéc cat
2-3 1an mdi 2 phat. Qua trinh khtr tring dwoc thyc hién trong ta cay bang NaClO 2% trong
10 phat [71], H202 3% trong 10 -20 phut [167] va HgCl. 0,1% trong 5-10 phat [40] (Bang
2.3). Cudi ciing, mau dugc ria lai bang nudc cat vo tring 3-4 lan trude khi dua vao moi
truong MS co ban. Pé danh gia hiéu qua khir triing cac chi tieu duoc ghi lai sau mot tuan
nudi cdy bao gom: ty 1é mau sach (%), ty 1& chét (%), ty 1& nhiém (%).

Bang 2.3. Anh hudng cua ndng d6 va thai gian khir tring téi ty 1é nhiém caa mau

Coéng thuc Thoi gian khir trung (phut)
NaClO (2%) H20: (3%) HgCl2 (0,1%)
CT1 10 - -
CT2 10 10 -
CT3 10 15 -
CT4 10 20 -
CT5 10 - 5
CT6 10 - 10
CT7 10 - 15

b. Anh hweéng ciia méi trwong va chdt diéu hoa sinh trwéng dén cdc giai doan nudi cdy
md lan Gid hac tim Hué
- Anh hwéng ciia méi trwong dén kha néng tao protocorm/mo seo tir lan Gid hgc tim
Hué
* Thi nghiém nghién cizu méi truong phil hop dé vao mau.

Mau ctia qua lan sau khi vo tring hozc cac mau than con song, khong bi nhiém nam

khuan ctia ndi dung 2.3.2 sau 1 tuan duoc sir dung lam nguyén liéu ciy vao cac méi trudng
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thi nghiém. Cu thé dung cac méi trudng:

- CT1: Méi truong MS + 7 g/L agar + 0,5 g/L than hoat tinh + 30 g/L saccharose + 60
g/L khoai tay xay min, 100 mL/L nudc dira va pH 5,8 [46].

- CT2: Mai truong ¥2 MS + 7 g/L agar + 0,5 g/L than hoat tinh, + 30 g/L saccharose + 60 g/L
khoai tdy xay min, 100 mL/L nudc dwra va pH 5,8 [174].

- CT3: Moi truong VW + 2 g peptone + 7 g/L agar + 0,5 g/L than hoat tinh + 30 g/L saccharose,
pH 5.8 [23].

- CT4: Mai treong Hyp loai 20N-20P-20K 1 g/L + 1 g/L loai 6,5N-6P-19K) + 2 g peptone
+ 7 g/L agar + 0,5 g/L than hoat tinh + 30 g/L saccharose, pH 5,8 [148].

- CT5: Mai truong Knusond C + 7 g/L agar + 0,5 g/L than hoat tinh + 30 g/L saccharose, pH 5,8
[42].

Céc cong thirc moi trudng khéng bd sung chat diéu hoa sinh trudng va duoc nubi
trong cung diéu kién phong nudi. Mdi cong thirc duoc tién hanh trong 10 bi méi trudng
(8x12 cm) va lap lai 3 1an. Sb luong hat lan duoc dém bang budng dém hong cau va gieo
50 hat/bi. S6 lidu s& duoc thu thap ngay sau khi hat tao protocrom, va thoi gian theo ddi I1a
12 tuan. Panh gia hiéu qua caa moi treong dua vao thoi gian hat nay mam (ngay), ty 1& (%)
nay mam cua hat, ty 18 (%) hinh thanh protocorm, ty 1& (%) hat chét.

Mau than duoc cay trong bi nhua PE chiu nhiét (8x12 cm), mdi bi 3 mau, mdi thi
nghiém 5 bi va duoc 13p lai 2 1an. S6 liéu s& duoc thu thap ngay sau khi miu than tao mo
seo/chdi, va thoi gian theo ddi 1a 12 tuan. Panh gia cac chi tiéu vé thoi gian hinh thanh mo
seo/chdi, ty 1& (%) séng ctia mau, ty & (%) hinh thanh mé seo/chdi, kich thuéc mé seo/chdi.

Két qua thi nghiém lya chon ra méi truong dinh dudng phl hop dé sir dung trong
nhan gidng in-vitro lan Gia hac tim Hué, trong nghién ciru nay duoc goi 1a méi truong dinh
dudng tbi vu.

- Anh hwong ciia chdt diéu hoa sinh trweng dén khd nang tao protocorm/md seo tir lan
Gid hgc tim Hué

Mau v6 tring duoc cdy chuyén 1én méi treong dinh dudng t6i wu va bd sung riéng Ié hoac
t6 hop céc chat diéu hoa sinh truang NAA ndng d6 0,0 - 1,0 mg/L, BA ndng d6 0,0 — 2,0
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mg/L,vd TDZ ndng d6 0 — 2 mg/L dé tham do kha ning tao protocorm/md seo cua mau,
thoi gian theo ddi cac chi tiéu danh gia sau 8 tuan nudi cay, thi nghiém duoc bé tri theo cac
cbng thic bang 2.4 va 2.5.

Bang 2.4. Cong thirc nghién ciru anh huéng cua chat didu hoa sinh truong dén hinh
thanh protocorm.

Cong thirc Moi trwong NAA(mg/L) BA (mg/L)
CT1 MBoi trudng tdi uu 0,0 0,00
CT2 Moi trudng toi uu 0,0 0,25
CT3 Moi trudng toi uu 0,25 0,25
CT4 MBoi tredng ti uu 0,50 0,25
CT5 Moi trudng toi uu 0,75 0,25
CT6 MBoi trudng toi uu 1,00 0,25
CT7 MBoi trudng tdi uu 0,0 0,5
CT8 Moi trudng toi uu 0,25 0,5
CT9 MBoi trudng toi uu 0,50 0,5
CT10 Moi trudng toi uu 0,75 0,5
CT11 Moi trudng toi uu 1,00 0,5

MJi cong thuc thi nghiém duoc tién hanh trong 10 bi méi truong (8x12 cm) va lap lai
3 1an. S lwong hat lan duoc dém bang budng dém hdng cau va gieo 50 hat/bi. C4c chi tiéu
theo ddi gom thoi gian hat nay mam (ngay), ty 18 (%) hat nay mam, ty 1& (%) hat chét, ty 1&
(%) hinh thanh protocorm.

Bang 2.5. Cong thirc nghién ciu anh hudng cua chat diéu hoa sinh truong dén hinh
thanh mo seo.

Cong thirc Maéi trweong | BA(mg/L) | TDZ (mg/L) | NAA (mg/L)
CT1 MBoi trudng tdi uu 0,0 0,0 0,0
CT2 MBoi trudng tdi uu 0,5 0,0 0,5
CT3 Moi trudng tdi uu 1,0 0,0 0,5
CT4 MBoi trudng tdi uu 1,5 0,0 0,5
CT5 Moi trudng tdi uu 2,0 0,0 0,5
CT6 Moi trudng tdi uu 0,0 0,5 0,5
CT7 Moi trudng tdi uu 0,0 1,0 0,5
CT8 Moi tredng tdi uu 0,0 1,5 0,5
CT9 Moi trudng tdi uu 0,0 2,0 0,5
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Mau cay trong bi nhya PE chiu nhiét (8x12 cm), mdi bi 3 mau, mdi thi nghiém 5 bi
va duoc 13p lai 3 1an. Chi tiéu theo ddi hinh thanh mé seo 1a thoi gian hinh thanh mé seo,
ty 1& (%) mau séng, ty 1& (%) mau hinh thanh mé seo va kich thuéc md seo (cm).

C. Anh hwéng ciia chit diéu hoa sinh truwéng dén kha nang tdi sinh chéi

Cac protocorm/md seo (c6 mau xanh 14, khéng nhiém ndm khuan, sinh truéng tbt)
duogc tao thanh tir noi dung nghién ctu trén, ciy chuyén sang mai truong tai sinh chdi. Mai
truong dinh dudng dé nhan nhanh chéi 1a méi truong dinh dudng téi wu c6 bd sung nong
d6 0,0 -2,0 mg/L BA két hop 0,5-1,0 mg/L NAA dé tai sinh chdi. Mdi cong thirc duoc b
tri trong 5 bi mai truong, mdi bi chira 5 mau va co 3 1an 1ip lai. Céc chi tiéu theo ddi danh

gia sau 8 tuan nudi cay, cdng thic nghién ctru dugce thé hién qua bang 2.6.

Bang 2.6. Cong thtrc nghién ciu anh huong chat didu hoa sinh trudng dén kha ning tai sinh choi.

Cong thirc Moi trwong BA (mg/L) NAA (mg/L)
CT1 Moi trudng tdi uu 0,0 0,0
CT2 Moi trudng toi uu 0,5 0,0
CT3 Moi trudng tdi uu 1,0 0,0
CT4 Moi trudng tdi uu 1,5 0,0
CT5 Moi trudng tdi uu 2,0 0,0
CT6 Moi trudng tdi uu 0,0 0,5
CT7 Moi trudng tdi uu 0,5 0,5
CT8 Moi trudng tdi uu 1,0 0,5
CT9 Moi trudng tdi uu 1,5 0,5

CT10 Moi trudng tdi uu 2,0 0,5
CT11 Moi trudng tdi uu 0,0 1,0
CT12 Moi trudng tdi uu 0,5 1,0
CT13 Moi trudng tdi uu 1,0 1,0
CT14 Moi trudng tdi uu 1,5 1,0
CT15 Moi trudng tdi uu 2,0 1,0

C4c chi tiéu theo ddi: Ty & (%) tai sinh chdi, sé chdi, chiéu cao chdi (cm), s6 1a/chdi
d. Anh hwong ciia chit diéu hoa sinh trwong dén khd ning nhén choi
Chai tai sinh (cao 1-2 cm, xanh tét, khdng nhidm nam khuan) duoc tach riéng sau dé

cay chuyén sang moi trudng nhan chdi. Moi trudng dé nhan chéi 1a méi truong dinh dudng
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t6i wu c6 bo sung 1,5 mg/L BA va IAA ndng do 0,0 — 0,7 mg/L. Mdi cong thire thi nghiém
dugc b tri trong 5 bi méi treong, mdi bi cay 5 chdi va cd 3 1an 1ap lai, cac cong thic thi nghiém
duoc trinh bay ¢ bang 2.7.

Bang 2.7. Cong thirc nghién ciru anh hudng caa chét diéu hoa sinh trudng dén kha ning
nhan chdi

Cong thirc Moi trwong BA (mg/L) IAA(mg/L)
CT1 MBoi trudng tdi vu 0,0 0,0
CT2 MBoi truong toi uu 1,5 0,0
CT3 MBoi trudng tdi uu 1,5 0,1
CT4 MBoi trudng tdi vu 1,5 0,3
CT5 MBoi truong toi uu 1,5 0,5
CT6 MBoi trudng tdi uu 1,5 0,7

Céc chi tiéu theo ddi bao gom hé s6 nhan chdi, chiéu cao chdi (cm), duong kinh chdi
(cm), s6 14 va dac diém choi sau 8 tuan nudi cay.
e. Anh hwéng ciia chit diéu hoa sinh truwéng dén khd ning tao ré
Chdi in-vitro dat 3-4 14, cao 2-3 cm, chdi xanh khdng nhiém nam bénh dwoc ciy chuyén
sang mdi truong ra ré. Moi truong dé ra ré 1a moi truong dinh dudng toi wu ¢ bd sung 0,1-
1,0 mg/L NAA hoic IAA dé kich thich ra r&. Mdi cong thirc thi nghiém duoc bd tri trong 5
bi méi truong, mdi bi cdy 5 chdi, ¢ 3 1an Iap lai. C4c chi tiéu theo dbi danh gia sau 8 tuan nudi cy,
cong thirc thi nghiém cho ra ré dugc thé hién ¢ bang 2.8. Chi tiéu theo ddi: Ty 1& (%) choi

ra ré, sb ré/chdi, chiéu dai ré (cm), dac diém hinh thai ré, choi.

Bang 2.8. Cong thtc nghién ctru anh huong chat diéu hoa sinh truong dén kha ning tao ré.

Cong thirc Moi trwong IAA (mg/L) NAA(mg/L)
CT1 MBoi trudng tdi uu 0,0 0,0
CT2 MBoi trudng tdi uu 0,1 0,0
CT3 MBoi trudng tdi uu 0,3 0,0
CT4 MBoi trudng tdi uu 0,5 0,0
CT5 MBoi trudng tdi uu 0,7 0,0
CT6 M®i truong toi vu 1,0 0,0
CT7 MBoi trudng tdi uu 0,0 0,1
CT8 MBoi trudng tdi uu 0,0 0,3
CT9 MBoi trudng tdi uu 0,0 0,5

CT11 MBoi trudng tdi uu 0,0 0,7
CT12 MBoi trudng tdi uu 0,0 1,0
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2.3.2. Tao dong lan Gia hac tim Hué dét bién bang phwong phap thuc nghiém
Qua trinh xtr Iy hoa chat dot bién va tao dong lan d6t bién Gia hac tim Hué duoc

thuc hién theo cac budc nhu mo ta & phu luc 5.

2.3.2.1. Gdy dét bién lan Gid hac tim Hué bang colchicine va dimethyl sulphate

Thoi gian va néng d6 colchicine, DMS xur Iy dugc tham khao theo cong bd cua
Nguyén Phuc Huy va cong su (2019), Lita Soetopo va Dan Hosnia (2018), Gehan va
Alhamd (2016), cac protocorm/ md seo in-vitro sau 60 ngay (< 0,5 cm, khéi lugng tir 0,02-
0,1 g) nudi cdy tir mau cua lan Gia hac tim Hué dugc xir Iy hoé chat v6i ndong d6 50-800
ppm véi thoi gian xir 1y 1a 2 gio, 4 gio, 6 gio, 8 gio va 10 gio [92], [127], [162].

Mau (khong bi nhiém nam bénh, khoé, sinh truong tot) duoc ngam truc tiép vao moi
truong c6 chtra hoa chat, sau thoi gian xir Iy mau rira bang nude cat vo tring 2 lan sau dé
cay trén moi trudng dinh dudng ti wu, voi s6 lwong 5 mau/bi. Cac thi nghiém thuc hién
ngau nhién, mdi thi nghiém 6 bi va lap lai 3 lan. Cac cdng thic thi nghiém thé hién qua
bang 2.9. va bang 2.10

Bang 2.9. Cong thirc nghién cau xu 1y dot bién bang colchicine trén protocorm/mé seo

CT Nong dd Thoigian | . Nong dd Thoi gian
colchicine (ppm) | xurly (gi0) colchicine (ppm) | xurly (gio)

bC 0 - CT13 200

CT1 50 CT14 400 6
CT2 100 CT15 800

CT3 200 2 CT16 50

CT4 400 CT17 100

CT5 800 CT18 200 8
CT6 50 CT19 400

CT7 100 CT20 800

CT8 200 4 CT21 50

CT9 400 CT22 100
CT10 800 CT23 200 10
CT11 50 6 CT24 400
CT12 100 CT25 800
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Bang 2.10. Cong thirc nghién ciru xir Iy dot bién bang DMS trén protocorm/ mé seo

Nong do DMS Thoi gian Nong do DMS Thoi gian
CT - CT -
(ppm) xir ly (gio) (ppm) xir ly (gio)
PC 0 - CT13 200
CTI1 50 CT14 400 6
CT2 100 CTI15 800
CT3 200 2 CT16 50
CT4 400 CT17 100 o
CT5 800 CT18 200
CT6 50 CT19 400
CT7 100 CT20 800
CT8 200 4 CT21 50
CT9 400 CT22 100
CT10 800 CT23 200 10
CT11 50 . CT24 400
CTI2 100 CT25 800

Céc chi tiéu danh gia dugc danh gia tai 2 thoi diém sau 4 tuan va 8 tudn nudi ciy.

Céc chi tiéu theo ddi danh gia sau 4 tuan nudi ciy l1a: Ty 1& (%) mau song, ty 18 (%) mau
phat trién mam chdi, ty 1& (%) va kich thudc mau sdng (cm). Céc chi tiéu theo ddi danh gia
sau 8 tuan nudi cay 1a: Ty 1& (%) mau song, ty 1& (%) mau phat trién mam chdi, ty 1 (%)
mau c6 hinh théi bién di, kich thuéc miu séng (cm).
2.3.2.2. Anh hwéng ciia chit diéu hoa sinh truéng téi cdc giai doan nuéi cdy mé ciia
méu lan Gid hac tim Hué di xiv Iy hod chit

Moi truong dinh dudng dugc st dung cho céc thi nghi€ém nay 1a méi truong dinh
dudng t6i wu. Theo timg giai doan nudi cdy ma méi trudng dugce bd sung chét diéu hoa sinh
truong khac nhau. Ciy mau vao mai trudng véi sb luong 5 mau/bi. Cac thi nghiém thuc hién
ngau nhién, mdi thi nghiém thyuc hién 6 bi va lip lai 3 lan.

- Anh hwong ciia chit diéu hoa sinh trwong dén khd néng tdi sinh chéi

Céc protocorm/mo seo da xu 1y hoa chét con séng, khoé manh, khong bi nhiém nam

khuan, c¢é kich thugc twong dong (0,3-0,5 cm), duge cay chuyén sang moi truong tai sinh
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chdi. Mbi trudng dinh dudng t6i wu c6 bd sung 0,0 — 2,0 mg/L BA va 0,0-1,0 mg/L NAA
dé tai sinh chdi. Cac chi tiéu theo ddi 13 ty 1& (%) tao chdi, sé chdi/mau, chiéu cao chdi
(cm), s6 14 cta chdi, ddc diém chdi sau 8 tuan nudi cay. Cac cong thirc thi nghiém duoc bd
tri giéng bang 2.6. Pic diém chdi duoc quy ude +: chdi thdp nhod yéu,cé mau xanh vang,
it 14 hodc chua c6 13; ++: Chdi thip, nhé yéu c6 mau xanh, c6 14 nho va it; +++: Chdi cao,
to khoé, c6 mau xanh dam, 1a nhiéu va 16n.
- Anh hwéng ciia chét diéu hoa sinh truéng dén kha nang nhén choi

Chai téi sinh tir protocorm/md seo da xir Iy hda chat dwgc ciy chuyén sang méi truong
nhan chdi. Lua chon chdi c6 kich thude twong dong (cao 1,5 — 2 cm), ¢6 2-3 14, khong
nhiém nam, khuan, c6 mau xanh twoi. Méi trudng dinh dudng t6i uu 6 bd sung chat diéu
hoa sinh truong BA nong do 1,5 mg/L va IAA tir 0,0 — 0,7 mg/L (Bang 2.7). Cac chi tiéu theo
ddi bao gom hé sé nhan chdi, s6 14, chiéu cao (cm), duong kinh (cm) than chéi va dic diém
choi sau 8 tuan nudi cay. Cac cong thuc thi nghiém duogc bd tri gidng bang 2.7. Pac diém
chdi duge quy uée +: Chdi thap, nho yéu, mau xanh vang, it 14, 1a manh, nho; ++: Chdi cao
trung binh cay nho yéu c6 mau xanh nhac, 14 manh nho; +++: Choi cao, khoé, cd mau xanh
la day; Chdi cao, to khoé, mau xanh dam 14 nhiéu va day.

- Anh hwéng ciia chit diéu hoa sinh trwéng dén kha néng tao ré

Chéi in-vitro xir Iy hda chat dugc cdy chuyén sang méi truong ra ré. Lua chon céc
chdi dat tiéu chuan, kich thudc twong dong (cao 2,5-3 cm), co tir 3-4 14, chdi to, khoe, c6
mau xanh tuoi. Méi truong dinh dudng ti wu cé bd sung chat diéu hoa sinh truang nong
d6 tir 0,0 - 1,0 mg/L NAA hoac IAA dé kich thich ra ré. Cac chi tiéu theo dbi gom ty Ié (%)
choi ra ré, sé ré, chiéu dai ré (cm), chiéu cao cay (cm), so 14 caa cay, dac diém cua ré va
chdi sau 8 tuan nudi cay. Céc cong thuc thi nghiém cho ra ré duoc dugc bd tri giéng bang
2.8. Pac diém cua ré va chdi quan sat danh gia bang mat thuong dugc quy udc +: ré it, nho,
ngan c6 mau tring, cay hoi vang, nho, 14 manh; ++: s6 lwong ré trung binh, ngan, nho ré c6
mau tring, cdy l4 xanh va day; +++: r& nhiéu, dai nhung nhé yéu, c6 mau trang xanh, cay
la xanh, 14 day; ++++: r& nhiéu, dai, to map, ré ¢ mau trang xanh, cay 1a xanh dam, 14 day

va dail.
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2.3.3. Panh gia dic diém hinh thai va di truyén cia cac dong lan dét bién

Tir két qua thi nghiém tao dong dot bién, lra chon nhitng dong c6 thay doi trién vong
dé danh gia sau hon vé hinh thai, hod sinh, té bao va di truyén tir d6 tao co s& dé lya chon
nguyeén liéu cho chon tao gidng. Cac tiéu chi lwa chon dong dot bién ¢ trién vong la: Cay
khong bi nhiém nam bénh, kha nang sinh truong tot, 6 nhimng thay doi hinh thai cua than,

14, r& rd nét so véi ddi chung vé hinh dang, mau sic, kich thudc va sé luong.

2.3.3.1. Pic diém hinh thdi ciia cdy dot bién (Than, ré, ld, hoa)

Str dung chi thi hinh thai danh gia theo céc ti€u chi sinh hoc: Theo doi dac diém hinh
thai, dic tinh sinh hoc ctia co quan sinh dudng, co quan sinh san theo cac chi tiéu dinh tinh
va dinh lugng, tir nhitng mau cay da dugc xu ly colchicine, DMS va cé biéu hién ra cac
tinh trang bién di. Cu thé, trong cac théng sé hinh thai gdbm chiéu cao cdy, chiéu dai va
chiéu rong cua 14, duoc do bang thang do cm. S6 lugng 14 trén mdi cdy, hinh dang 14, mau
sdc cua ciy ddi chimg va cdy dot bién duoc danh gia bang quan sat bang mat thudng [72].
2.3.3.2. Dic diém té bao ciia cdc dong dt bién

Phuong phap quan sat té bao bang kinh hién vi thyc hién theo mé ta cia Tran Cong
Khanh (2005) [21]. Mau thuc hién quan sat dugc léy O cac giai doan protocorm/ mo s¢o,
chdi va giai doan cdy hoan chinh, mau thu vao thoi diém 8-10 gid budi sang.
- Quan sét té bao biéu bi 14, than, ré

Str dung mau biéu bi 14, than non, ré caa cay non lan Gia hac tim Hué dot bién va
cay ddi chiing ¢ giai doan chdi hoic tao cdy hoan chinh thuc hién 1am tiéu ban tam thoi dé
quan sat dudi kinh hién vi. Tiéu ban c6 thé duoc nhuém mau (xanh metylen hoic do
carmine) hozc khdng nhudém, phuong phap 1am tiéu ban kinh hién vi dugc trinh bay ¢ Phu
luc 6. Str dung kinh hién vi quang hoc (Olympus, Nhat Ban) dé quan sét véi d6 phong dai
vat kinh 1a 10x va 40x, cua thi kinh 12 10x. Thi kinh cé gan thudc do trac vi (thude Kinh
trac vi c6 chiéu dai 100 pm, duogc chia lam 100 vach, mdi vach dai 1 pm). Quan sat danh
gia kich thudc, hinh dang, trat tu sip xép cua té bao.

- Quan sét té bao khi khang
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Phén tich khi khong dugc thyc hién bang phuong phap cta Jadrna va cong su (2009)
[95]. LAy mot 16p biéu bi mong & miat dudi cua 14 (14 cay giai doan cay hoan chinh) bang
mili kim va dit 1én lam kinh dé lam tiéu ban. Tiéu ban dugc quan sat bang kinh hién vi &
d6 phong dai 100x hoidc 400x. Kich thuée khi khdng (chiéu dai, chiéu rong) duoc do trong
qua trinh quan sat bang cach str dung thang do dong (tric vi thi kinh) duoc gin vao thi kinh.
Xéc dinh thé da boi néu chiéu dai 16 khi cua chung >1,25 x muc d6i chang [152]. Mat do
khi khong duoc dém trong 4 6 vudng cu thé ciia trudng nhin kinh hién vi va sau d6 tinh ra
cho 1 mm?,

Ghi nhén cac chi tiéu vé khi khéng gdm kich thude khi khong (chiéu dai, chiéu rong
(um)), mat do khi khong/mm? va dién tich (um?) té bao khi khong.

- Quan sat nhiém sdc thé (NST)

Phén tich nhiém sic thé duoc thuc hién theo phwong phép theo mo ta cua llya Kirov
va cong su (2014) [106]. Quan sat s6 luong NST ¢6 thé duge dém bang cach quan sat tiéu
ban cua dau ré ciia mau dot bién, cac bude 1am tiéu ban duge mé ta & phu luc 6. Ti€u ban
duoc quan sat dudi kinh hién vi & do phéng dai vat kinh 100x va thi kinh 1a 10x, dung dau
cho 1én tiéu ban dé quan sat.

-Phuong phdp lap karyotype

Kiéu nhan cua lan Gia hac tim Hué ludng boi va da boi duoc quan sat va phan tich
& mau ddi chitng (2n) khéng xir ly colchicine va mau xir ly colchicine. Hinh anh NST tir
quan sat bang kinh hién vi duoc chup bang may anh hoac tng dung camera trén kinh hién
vi quan sat (PROVIEW-diing cho may tinh), sau d6 dugc xu ly bang phan mém ImageJ
1.8.0 va Microsoft Excel dé phan tich dac diém NST. Cac dic diém quan sat duoc la sb
luong, kich thudc va hinh dang NST, day 1a co so dé 1ap karyotype. Phan tich karyotype
thue hién théng qua viéc ghép cap NST tuong dong dya trén sy gidng nhau vé kich thudc
va hinh dang NST [87].
2.3.3.3. Pdc diém hod sinh ciia cdy djt bién

+ Xac dinh ham lugng di€p luc va carotenoid c6 trong la:
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Téng ham luong chit diép luc va carotenoid duoc chiét xuit bang phuong phap chuan
cua Porra RJ (2002) [144] (phu luc 6). Ham luong chlorophyll a, b va carotenoid duoc tinh

theo cong thac cua Porra (2002) [144], [75], tinh theo trong lugng tuoi:

(12,7.A663—2,69.A645).V
m

Chlorophyll a (mg.g%) =

(22,9.A645-4,68.A663).V
m

Chlorophyll b (mg.g%) =

Chlorophyll tong (mg.g't) = Chlorophyll a + Chlorophyll b

1000.A470-1,82.(12,25.A663—-2,97.A645)—85,02.(21,5.A645-5,1.A663)].V
198.m

Carotenoid (mg.g?) = [

Trong d6 A470, A645, A663 lan luot 13 d6 hip phu (A), duoc do bang may quang
phd & cac budc song 470, 645, 663 nm; m 1a khéi lwong mau (g); V 14 thé tich acetone 80%
(ml). Mu 14 thu tir chdi ctia cac dong duoc chon sau khi cdy chdi in-vitro dugc 8 tuan, thoi
gian thu mau tir 8-10 gid sang, thi nghiém duoc thiét ké hoan toan ngau nhién va ba lan lap
lai trong diéu kién vat 1y gidng nhau.
2.3.3.4. Pa dang di truyén ciia cdc dong djt bién bing chi thi phin tir RAPD
a. Tdch chiét DNA tong sé

Mau 14 non, md seo cua cac dong bién ddi hinh thai sau khi thu thip dugc tach chiét
DNA theo phuong phap mé ta & phan 2.3.1.2
b. Phuong phap thuc hién phan izng PCR-RAPD

Cé4c mau DNA duoc phan tich kiéu gen dua trén phan tng PCR vai cac moi ngan
(Bang 2.1) dé nhan ban ngau nhién cac doan DNA, theo phwong phap caa Williams va cong
su (1993) [182]. Phan iing PCR-RAPD dugc thuc hién theo mo ta ¢ phu luc 7.

* Piéu kién phan izng PCR-RAPD

- Phan (g PCR-RAPD thuc hién trén may MJ mini thermal cycler. Tong thé tich cho
mot phan ang PCR-RAPD 1a 25 pL. Thanh phan va nong d6 cua céc chat tham gia phan
ung nhu bang 2.11.
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Bang 2.11. Thanh phan phan tng PCR-RAPD

Thanh phan phan &ng PCR Nong do Thé tich cho 1 phan @ng
bém PCR 10x 2,5 UL

DNA khuén 50 ng/uL 1L

dNTPs 2mM 2 UL

Mbi RAPD 10 uM 1 pL

Taq DNA pol 5U/uL 2 uL

H>O (siéu sach) - 16,5 uL

Tong thé tich cho 1 phan tng PCR 25 pL

Chuong trinh nhiét cho phan ttng PCR-RAPD: Giai doan bién tinh nhiét 6 94°C kéo
dai 5 phut; sau d6 40 chu ky gia nhiét tiép theo bao gom cac giai doan: Bién tinh DNA &
94°C trong 45 gidy, gan moi & 37°C trong 60 gidy, va tong hop DNA ¢ 72°C trong 120 gidy
va cudi cling hoan thién san pham & 72°C trong 10 phat va luu trir & 4°C. T4t ca cac phan
tng PCR-RAPD duoc thuc hién lap lai 2 1an doc lap dé dam bao tinh 6n dinh va loai bo
cac band gia. Céc band chi dugc chap nhan néu xuat hién 6n dinh 100% & ca hai lan lap,
c6 d6 phan giai rd rang, cudng do on dinh (khdng qua mo, khong qua dam). Céac band khdng

on dinh hoac chi xuat hién 1 1an déu bi loai.

Két qua dién di san pham PCR-RAPD la cac cac band DNA, céc band nay dugc ma
hoa bang hé nhi phan theo nguyén tac dya vao su xuat hién hay khong xuat hién cua céc
band, danh s6 “1” néu c6 xuat hién band va s6 “0” néu khéng xuat hién band, dit liéu nay
dugc dung xay dung cay phan nhom di truyén bang phan mém NTSYS2.1 theo phuong
phap UPGMA [150]. Néu mot band DNA (c6 kich thudc cy the) xuat hién & mau a nhung
khong xuat hién & mau b hozc dong thoi xuat hién & ca a va b nhung khong xuat hién & cac
mau khéac thi band DNA nay goi la band da hinh. Nguoc lai néu band DNA nao xuat hién
& tat ca cac mau nghién ctu thi goi 1a band dong hinh. Tinh cac chi s6 *h (da dang gen
Nei's (1973)), chi s6 da dang di truyén ("h) theo cach tinh cua Nei’s duoc tinh bang: *h =
> 'pi? (pi 12 tan sé cua alen thir i tai locus d6) [134]; *io (Chi s6 da dang di truyén Shannon
*io=Y5_,(pi * In pi), trong d6 pi 1a ty 1& s6 lugng ca thé twong g Véi bat taxon thir i trong

bo mau, s 1a do phong ph caa loai, Shannon (1949), [108]) bang phan mém Popgen 23.
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Chi tiéu danh gia san phdm PCR-RAPD: Ty 18 khuéch dai PCR thanh cong (%), sb

band hinh thanh/mai, sé band da hinh, kich thuéc cua band, ty 1& band da hinh (%).
2.3.4. Quy trinh tai sinh lai mét s6 dong ddt bién dwoc chon loc

Nguyén liéu nghién cru 1a chdi in-vitro cua mét sé dong tao ra tir ni dung 2.3.2 trong
nghién ciu nay, nhitng mau duoc lya chon cd cac thay d6i vé hinh thai so véi dbi ching va
kiém tra lai bang chi thi té bao, hoa sinh va phan t.
2.4.4.1. Khd ndng tdi sinh mo seo/choi cia dong lan Gid hac tim Hué dat bién.
a. Tai sinh md seo/chdi tir doan than cé choi ngu

Céc mau chdi xir Iy bo 14, cat thanh doan 1,5-2,0 cm, sau d6 cay 1én méi trudng dinh dudng

t6i uu va c6 b6 sung chat diéu hoa sinh truéng theo cong thirc tét nhat o bang 2.5.

Céc chi tiéu theo ddi duoc danh gia sau 12 tuan nudi ciy gém thoi gian hinh thanh
md seo/chdi (ngay), ty 1é s6 ctia mau (%), ty 1é mau tao mo seo (%), kich thuéc mo seo
(cm), ty 1é mau tao chdi (%), chiéu cao chdi (cm).
b. Téai sinh chai tir md seo

MO seo tai sinh ciia nhitng dong dot bién duoc lua chon véi kich thude twong ddng (>0,5
cm), khoé manh, khéng bi nhiém nam, vi khuan dugc cay vao méi truong dinh dudng tai sinh
chdi, méi treong cd bo sung chat diéu hoa sinh truong theo cong thic thi nghiém tét nhat ¢ bang
2.5 diing cho tai sinh chdi tir mo seo dot bién.

Nhiing chi tiéu danh gia sau 8 tuan nudi ciy gdbm cd ty 1é tai sinh chdi (%), s6 chdi/mau,
chiéu cao chdi (cm) va s la/chdi.
2.3.4.2. Anh huwong chdt diéu hoa sinh trwong 18n khd néng nhén choéi va ra ré dong Gidg hac
tim Hué dgt bién
a. Nhan chai dét bién

Chédi in-vitro ctua dong dot bién cdy chuyén sang mdi truong nhan choi. Méi trudng
nhan chdi 1a méi trudng dinh dudng téi wu va c6 bd sung chat diéu hoa sinh truong theo
cong thuc thi nghiém tot nhat ¢ bang 2.7 dung cho choi dot bién. Madi cong thuc thi nghiém

duoc bd tri trong 6 bi, mdi bi chira 5 chdi, va duoc 1ap lai 3 lan.
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C4c chi tiéu theo di gdm c6 hé sé nhan chdi, chiéu cao chdi (cm), duong kinh
than choi (cm), s 1a caa chdi va dic diém caa chdi nhan sau 8 tuan nudi ciy.
b. Ra ré tgo cay hoan chinh

Lua chon chdi in-vitro cuia cac dong lan dét bién tao ra tir thi nghiém nhan chéi dat tiéu chuan
(cao 3-4 cm va c6 4-5 18) ciy vao méi truong dinh dudng ti uu va c6 bo sung thém chét didu hoa
sinh truéng theo cdng thie thi nghiém tt nhat ¢ bang 2.8 dung cho chdi lan dot bién. Mdi cong
thie thi nghiém b tri trong 6 bi, mdi bi chira 5 chéi, va dugc lap lai 3 1an.

Céc chi tidu theo di danh gid sau 8 tuan nudi ciy gom co ty 1é ra ré (%), sb ré/chdi, chiéu dai
r& (cm), chiéu cao cay (cm), sb 1a va dic diém cua ré.

2.3.5. Xay dung quy trinh hun luyén cay con ra viron wom
2.3.5.1. Nghién ciru thanh phdn gid thé phii hop dé ra bau cdy con

Cay lan Gia hac in-vitro du tiéu chuan dugc dwa ra vudn wom huan luyén tir 15-20
ngay trudc khi ra bau. Gia thé dung dé trong cdy con la xo dira, trau hun, dén vung voé
thong, bang duong xi [138].

Cong thic gia thé thi nghiém: CT1: Xo dura: Trau hun ti I¢ 1:1; CT2: Xo dra: Dén
ti 1€ 1:1; CT3: Xo dua: vun vo thong ti 1€ 1:1; CT4: Don; CT5: Xo dua; CT6: Gan trén
bang dwong xi (20x15 cm) ¢6 pha dén; CT7: Gan trén bang gd vi sira (20x15 cm) ¢6 pha
dan. M&i cong thac sé duoc Iap lai 3 1an, mdi lan 30 cay.

Céc cay sau khi ra bau duoc tiép xuc véi anh sang tan xa 70% (kiém soét bing viéc
tang giam cac 16p ludi lan den va do do sang bang may do anh sang), nhiét do duy tri tir
25-35°C (kiém soét bang viéc str dung nhiét ké treo truc tiép tai vuon wom, néu nhiét do
cao hon s& tién hanh phun suong dé duy tri nhiét d; ¢ thoi tiét dudi 30°C tuéi 1 lan/ngay
vao budi sang va trén 30°C tudi 2 lan/ngay vao budi sang va chiéu.)

Céc chi tiéu danh gia sau 12 tuan trong la ty & séng cua cay con (%), chiéu cao cay
(cm), dudng kinh cay (cm), s6 14, chiéu rong 1a (cm), chiéu dai 14 (cm), s6 1a méi.

Két qua nghién ctru nay lua chon ra gia thé phi hop dé ra cay lan Gia hac tim Hué
in-vitro giai doan vuron wom, va ding gia thé nay khao nghiém kha nang sinh truéng cia

cac dong lan dot bién duoc lwa chon ¢ giai doan vueon wom. Nhiing tiéu chi danh gia cho
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cac dong lan dot bién sau 12 tuan trdng gdom ty 1& séng cua cay con (%), chiéu cao cay (cm),
duong kinh cay (cm), sb 14, chiéu rong 1a (cm), chiéu dai 14 (cm), sé 14 méi.

2.3.5.2. Nghién civu diéu kién moi truwong (nhigt dp, dp am, dp sang) anh hwong dén sinh
truong cua cdy con ra vuon.

Ap dung k§ thuat gian che nhan tao dé tao cac diéu kién che sang bang lu6i lan den,
gom 5 cong thire sau: khong che ning, che ning 25%, 50%, 75% va 100%. MJi cong thic
thi nghiém 50 cay, b tri ngau nhién, lap lai 3 1an. Céc cdy con trong cé4c thi nghiém dong
nhét vé sinh truéng, chat luong khi bat du trdng, chiéu cao trung binh 4-5 cm, ¢ tir 3 - 5
14 va dugc trong trong cong thie gia thé tbi wu.

Cac diéu kién cham soc khac & cac cong thie thi nghiém 1a giéng nhau. Ding cam
bién va dung cu do anh sang, nhiét do, dd am khong khi cho tirng cong thic thi nghiém tur
d6 diéu chinh ngudng thich hop. Céc chi tiéu danh gia sau 12 tuan trong la ty 18 séng cua
cay (%), ty & nhiém nam bénh (%), chiéu cao cdy (%), dudng kinh cay (cm), s6 14, s6 14
méi, chiéu dai 1a (cm), chiéu rong 14 (cm), s6 ré, chiéu dai ré (cm).
2.3.5.3. Nghién ciru dnh hwong ciia vi sinh vt ngi sinh toi sinh truong cia dong lan
Gid hac tim Hué dpt bién
a. Phan ldp va tuyén chon vi sinh vdt ngi sinh tw lan rung
- Phan lap vi khuan néi sinh

St dung cac phan than, 14, ré cia nhitg mau lan rimg dugc thu thap ¢ Binh Pinh
(ci), Gia Lai (cii), Kon Tum (cii), TP. Hué. Cac gidng lan dugc thu thap gom c6 Gia hac
(D. anosmum), Giang huong tam bao sic (Aerides falcata), Kiéu vang (D. thyrsiflorum),
Hoang thao vay rong (D. lindleyi), va lan kiém (Cymbidium finlaysonianum). Phan lap va
tuyén chon vi sinh vét noi sinh duoc tién hanh theo mé ta cia Kumar va cong su (2016)
[109], dugc trinh bay & phu luc 8. Str dung méi trudng ban 16ng NA nudi cdy tao vong
pellicle [31]. Sau d6 l1ay vi khuan tir vong pellicle 1an luot cay chuyén sang cac dia moi
truong NA, LB, SCA, ISP2 dic dé tach dong cac khuén lac. Hinh thai khuan lac trén cac

dia moi truong dugc theo doi bang cach do kich thude va quan sat hinh dang khuan lac bao
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gdm cac chi tiéu: mau sic, hinh dang mép, bé mit khuan lac bang mit thuong. Di véi
nhimng khuén lac ¢6 kich thudc quéa nho thi sir dung kinh lap (10x) dé quan sat.
- Tuyén chon chuing vi sinh vdt néi sinh c6 tiém nang

Thuc hién phan tich cac dic diém hoa sinh nhu kha ning phan giai 1an [12], kha
nang cd dinh dam [24], kha ning sinh IAA [61], kha ning sinh NH3 [137] va kha nang d6i
khang [30] cua cac chung vi vat noi sinh vai vi sinh vét gay bénh (vi khuan gay bénh théi
nhiin trén lan), lya chon nhitng chung vi sinh ¢6 tiém niang nhat dé dinh danh va st dung
dé 1am ché pham vi sinh chim séc cho cdy lan in-vitro & vudn wom. Phuong phéap thuc hién
duoc mo ta ¢ phu luc Phu luc 9.

Dinh loai phan tir chuan vi sinh vat: DNA téng sé tir vi khuan duoc tach chiét theo
mo ta cua Sambrook va Russell [151], cac viing 16S rRNA cua vi khuan dugc khuéch dai
bang cach str dung doan mdi thuan 27F (5’-AGAGTTTGATC (AC) TGGCTCAG-3’) va
mdi nguge 1492R (5’-ACGG (CT) TACCTTGTTACGACTT-3") [54] (Phu luc 9).

b. Tao ché pham dinh dwéng chira vi sinh vdt ngi sinh va iing dung chdam séc cho cdy lan
Gid hgc tim Hué in-vitro giai doan vueon wom

Céc chung vi sinh vat ndi sinh duoc chon loc nhan giéng riéng r& va thu sinh khéi.
Nudi sinh khéi thuc hién trén moéi truong LB 1ong, nudi lic 150 vong/phut, trong thai gian
72 gi0, 6 nhiét &6 phong. Sinh khdi caa céc vi sinh vat noi sinh s& duoc tron véi dich dinh
dudng (Dung dich dinh dudng dugc tao ra nho 18n men dich trun qué va mét sé phu gia
khéc, cac budc thuc hién duoc trinh bay ¢ Phu luc 10), ty 1€ pha tron gitra dich dinh dudng
va sinh khéi vi sinh vat noi sinh theo mdi thi nghiém (1:50 (CP2); 1:100 (CP3): 1:500
(CP4)). Han hop duoc u kin trong 2 thang, chiét lay dich dé thir nghiém, liéu luong st dung
10 ml pha cho 1 lit nuéce.

Thi nghiém bé tri ngau nhién véi 4 céng thac va 3 lan lap lai, mdi cdng thic gom cé
it nhat 10 cay. CAc cay ra bau theo phuong phap di dugc nghién ciru & noi dung 2.3.7.1 va
bd sung ché pham dinh dudng chia vi sinh vat noi sinh gom:

- Cong thirc 1: Cham séc theo diéu kién ¢ noi dung 2.3.7.1, khéng bo sung ché pham

dinh dudng vi sinh va duoc sir dung la céng thirc dbi chieng
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- Cong thure 2: Sir dung ché pham chia vi sinh vét ndi sinh dugc tao ra trong nghién
ctu nay (theo 3 loai).

- Cong thire 3: St dung ché pham GE (Gabbage enzyme) va vitamin B1 theo céng
bé trude ddy Nguyén Thi Didm va cong su ( 2020) [7].

- Cong thirc 4: St dung ché pham chira vi sinh vat ndi sinh ban trén thi truong.

Céc cong thirc thi nghiém phun 2 1an/ tuan, bang cach phun qua 1a. Trong d6, ché
phém GE duoc chiét ra tir hon hop 0 céac loai trai cay chin cit nho, ri mat va nuéc theo ty
1¢ 3:1:10, hon hop nay U trong 3 thang.

Céc cong thirc trén déu duoc bo sung thém phan bon tan cham qua ré voi liéu luong
nhu nhau cho mdi cdy 1g/cay/ thang. Loai phan duogc sir dung 1a loai phan c6 ti 16 N:P:K:Mg
tuong duong 12 6:40:6:15. Cac chi tiéu nhu ty 1& séng (%), ty 18 nhiém ndm bénh (%), chiéu
cao cay (cm), duong kinh cy (cm), s6 14, s6 14 méi, chiéu dai 1a (cm), rong 14 (cm), s6 18,
dai ré (cm) céc chi tidu duoc danh gia sau 3 thang theo ddi.

c. Anh huéng cua ché pham dinh dwéng chira vi sinh vét ngi sinh dén sinh truéng cua cia
cac dong lan Gid hac tim Hué @t bién

Str dung ché phém c6 hi¢u qua tdt nhat duoc tao ra dé khao nghi¢m kha nang thich
nghi, sinh trudng cia nhitng dong lan Gia hac tim Hué d6t bién da chon loc. Liéu lugng
ché pham sir dung 1a 10 ml pha cho 1 lit nuwéc, phun 2 1an/ tuan. Thi nghiém duoc bd tri
ngau nhién véi cac dong lan dot bién va 3 1an 1ap lai, mdi mdi dong lan dot bién thi nghiém
c6 it nhat 10 cay.

Céc tiéu chi danh gia gdm co ty 18 séng (%), ty 1& nhiém nim bénh (%), chiéu cao
cay (cm), duong kinh cdy (cm), s6 14, s6 14 méi, chiéu dai 14 (cm), rong 14 (cm), s6 ré, dai
ré (cm) céc chi tiéu dugce danh gia sau 3 thang theo dbi.
2.3.5.4. Xdy dung quy trinh nhén giéng va hudn luyén cdy in-vitro lan Gid hac tim Hué

Tur két qua c6 duoc cua nghién ciru qua cac giai doan nhan giéng in-vitro (Thu mau,
khtr trung, nudi céy khoi dau, tai sinh mo seo/protocorm, tai sinh choi, nhan choi, ra ré tao
cay hoan chinh, ra cdy con tai vudon wom) lgya chon dugc cac diéu kién tbi vu nhu moi

truong dinh dudng, thoi gian chiéu sang, diéu kién khir tring, cht va ham lugng chat diéu
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hoa sinh truéng, gia thé trong, ty 1é che sang, ché phdm chiam soc tai vuon wom. Str dung
két qua t6i uu dua vao quy trinh nhan giéng va huan luyén cay con. Quy trinh dugc trinh
bay theo cac budc tién hanh, mé ta lai qua trinh thuc hién, dong thoi c6 so d6 hoa cac bude.
2.3.6. Mot s6 cong thire va cach xac dinh chi tiéu danh gia

~ x e
56 mau séng

x 100

-Ty 1€ song ctia mau (%) =————F—
XY Tong s6 mau cay

N T X S6 mau ché
-Ty 1€ chét cua mau (%) = O e % 100

2Tong s6 mau cay

S6 mau bi nhiém

x 100

-Ty 1& nhiém (%) =

XTéng s6 mau cay

Ty 1€ hat ndy mam (%) = RLRY A 4

T6éng sb hat gieo

~Ty 1¢ hinh thanh protocorm (%)=222rotocorm Minh thank 4 09

T6ng s hat gieo

S8 mo seo hinh thanh

x 100

-Ty I¢ hinh thanh mé seo (%)=

XT6ng s6 mau nudi ciy

S6 mau c6 chdi xuit hién

-Ty 1é tao chdi (%)= x 100

XTéng sé mau thi nghiém

~ K A A: _XT6ng sé chéi méi tao ra
-Hé so6 nhéan choi =

XTéng s6 chdi ban dau

1A A: X 58 chdi c6 18
-Ty 18 ra chdi ra r& (%) = %100

XTéng s6 chdi ban dau

- ;A A: ST S6 mau c6 mam chdi
-Ty 1€ mau c6 mam choi phat trien (%) = O %100
2Tong s6 mau ban dau

o IA X £ TR . S8 mAu ¢6 hinh thai bién di
-Ty 18 mau c6 hinh théi bién dj (%) = TR E 5 100
2Tong s6 mau ban dau
A s A s A hiéu dai té b3 hié 0 té ba
- Dign tich té bao khi khong (um?) =3,14 x S SETRI 00

- S6 chdi (chdi/mau ciy): dém tat ca chdi trén mot mau ciy.

- Chiéu cao chdi (cm): do chiéu cao tir phan cudi cua gia hanh cho dén chop 14 cao
nhét cua chdi.

- S 14 (1a/chdi): dém sb 14 cd trén choi.

- Chiéu dai & (cm): chon 14 nguyén ven, do tir goc 1a dén chop la.

- Chiéu rong la (cm): chon 14 nguyén ven, do khoang cach 2 mép & vi tri giira l4.
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- S6 ré (ré/mau cdy): dém tdng sb ré trén mot mau cay.

- Chiéu dai ré (cm): duogc do tir gbe ré dén chop ré.

- buong kinh gia hanh (cm): dung thuéc kep do duong kinh & vi tri gitra than.

- Kich thuéc md seo (cm): do theo chiéu c6 kich thudc 16n nhit cia md seo.

- Chiéu dai, chiéu rong té bao (um) : Dung thudc do trong tric vi thi kinh, hodc phan mém
ImageJ 1.8.0., do chiéu dai/rong nhat cua té bao.

- Pic diém bén ngoai cua md seo, protocorm, chdi, ré dugc danh gia cam quang qua quan
sét bang mat danh gia vé& mau sic, hinh dang.

2.3.7. Phuwong phap xir 1y s6 liéu

- Dit liéu thu duoc tir tat ca cac thi nghiém dugc phan tich Analysis of Variance
(ANOVA) moét chiéu dé danh gia sy khac biét c6 y nghia thong ké giita cac nghiém thurc.
Do léch chuan (SD) duoc tinh dé mé ta mic d6 bién dong cua giir liéu trong mdi nghiém
thirc. So sanh gia tri trung binh giita cac nghiém thire dugc thuc hién bang phuong phap
Duncan & mirc ¥ nghia 5%. Phan tich thong ké bang phan mém SPSS 26.

- C4c s lidu thd thu tir cac noi dung nghién ciu s& dugc xu Iy bang phuong phép
thng ké sinh hoc nho phan mém Office excel 2019.

- Panh gia mdi quan hé di truyén giira cac gidng ciing dwa trén ma tran hé sé twong
dong (Similarity coefficient) va phan tich so do hinh nhanh (Cluster) bang phan mém
NTSYSpc v2.1 theo phuong phap UPGMA [150].

- Tinh céc chi s6 *h (da dang gen Nei's); *io (chi s6 da dang di truyén Shannon) bang
phan mém Popgen23.

- C4c mau sau khi giai trinh tu s& dugc truyén qua may tinh va phan tich bang phan
mém BioEdit 7.0.5.3. va MEGA X d¢ xép hang (alignment) céc trinh tu dé xac dinh vi tri
va cé&c dang dot bién DNA.

- Hinh anh té bao duogc phan tich, do, &m bang phan mém ImageJ 1.8.0.
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CHUONG III. KET QUA VA THAO LUAN

3.1. Tao vat liéu khéi dau in-vitro tir mau lan Gia hac tim Hué (D. anosmum Lindl.)
3.1.1 Nhan dién va thu thap dong lan Gia hac tim Hué 1am ciy diu dong
-Nhdn dién bang ddic diém hinh thai:

Dic diém mé ta hinh théi than, ré, 1, hoa cua gidng lan Gia hac tim Hué (2-3 nam
tudi trg 1én) thu thap tai mot sé nha vuon ¢ TP.Hué chiing toi da xay dung bang dic diém
hinh thai lan Gia hac tim Hué duoc trinh bay chi tiét ¢ bang P11-3.1, P11-3.2 phu lyc 11,
va hinh 3.1.

DPic diém hinh thai duoc md ta déu thé hién duoc dic diém chung cuaa chi lan
Dendrobium. Bén canh d6 nhitng dac diém chi tiét cua hoa vé mau sic, ciu tric hoa hay
mui huong c6 thé xac dinh duoc loai cia mau lan nay. Két hop véi cac md ta hinh théi vé
loai lan D. anosmun di cong b trude day nhu ciia Hartati va cong su (2022) [86], Vu Quoc
Luan va cong su (2022) [117] c6 thé nhan dinh rang lan Gia hac tim Hué dang nghién ctu

la loai lan Gia hac tim vai tén khoa hoc la D. anosmum Lindl.

Hinh 3.1. Dic diém hinh thai cua lan Gia hac tim Hué (D. anosmum Lindl.) (Nguyén Hitu
Tho, 2022). (A. Cay lan Gid hac tim Hué; B. Vi tri cum hoa trén than; C1,2. Mdt trén va

duoi cua l&; D1,2,3,4,5. Mat hoa nhin theo cdac huong (D1. mat truoc, D2. mat trén, D3.
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mdt dudi, D4. mat bén, D5. hoa dwoc dan trdi trén mat phang); E. Tru hoa (chiza nhuy
hoa); F. Ndap bao phdn (miii hoa); G. Bao phan ( Pollinia); H.Cdanh dai trén, 1. Hai cdnh
vai; K. Hai canh dai duwdéi, L. Canh mdi.)

Nhitng dic diém hinh thai caa D. anosmum & Viét Nam da duoc mo ta trude ddy véi
cac dic diém chung va riéng cua loai; Twong tw, D. anosmum tim Hué ciing c6 nhiing dac
diém dic trung cua lodi D. anosmum va thém vao nhimmg nét doc dao vé& mau sic, mui
huong. Pic diém hinh thai cau tric cua cay lan bao gom céc kiéu sinh truéng, 14, hoa, gia
hanh va ré. Hoa la co quan quan trong nhat dé nhan dang loai. C4u trdc cua hoa lan chu yéu
1a canh hoa, dai hoa, phan hoa, tru hoa va canh hoa méi [66]. Trong md ta hinh thai loai D.
anosmum Lindl. trudc day ctia mot s6 tac gia da co nhitng mo ta dic diém twong dong nhu
khuon hoa hinh sao can d6i, c6 mui huong, c¢6 nhiéu bién di mau sac, canh hoa méi c6 nhiéu
I6ng min [64], [86], [135].

- Nhdn dién bang chi th; phan ti

Dé c6 nhan dinh chic chin hon vé lan Gia hac tim Hué ching tdi tiép tuc dinh loai
bang chi thi phan tir. Trong nghién ciru nay, mau loai lan gia hac (Gia hac tim Hué - GHTH)
thu thap & TP. Hué d3 duoc xac dinh tén khoa hoc dya trén mét s6 ving gen thudc hé gen
nhan va hé gen luc lap bao gém ITS; trnL; matK va rbcL. Két qua cho thay ca 4 ving gen
thu nhan duoc tir l0ai lan Gia hac tim Hué déu duoc giai trinh tu thanh cong véi kich thude
thu duoc cua cac ving gen twong ung la 695 bp (ITS); 891 bp (trnL); 849 bp (matK) va 560
bp (rbcL) (Phu lyc 12). Str dung chuong trinh phan tich twong dong truc tuyén BLAST
trong NCBI, két qua cho thay trinh ty nucleotide cua cac ving gen thu dugc tir loai lan Gia
hac tim Hué do twong dong cao véi cac loai khac trong cung chi Dendrobium. Tir 100 trinh
tu nucleotide cua céc loai thudc chi Dendrobium, cac loai ¢ mirc trong ddng cao vai trinh
tu nucleotide cua c4c viing gen thu tir l0ai lan Gia hac tim Hué duoc chon 1am dix liéu phan
tich tién hoé phan tir va xay dung cay phat sinh loai nham xac dinh tén khoa hoc cua loai
lan Gia hac tim Hué.

Nhiéu nghién ctru trude ddy ciing da st dung chi thi ITS; trnL; matK va rbcL trong

nhan dién loai D. anosmum Lindl., trong nghién ctu cia Pham va cong sy (2021) trén 12
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mau cua lodi D. anosmum Lindl. var. Semi alba thu dwoc tir nhiéu dia phwong & Viét Nam,
cap moi nay dugc danh gia la hiéu qua cao trong dinh danh loai D. anosmum Lindl. var.
Semi alba [142]; L& Thi Ngoc Diép va cong su (2020) str dung cip moi ndy nham xac dinh
30 méu thuoc chi Dendrobium & khu vuc phia Nam Viét Nam. Két qua nhan dién duoc
10/16 loai thudc chi Dendrobium [8].
Két qua phan tich 4 vang gen khing dinh mau lan Gia hac tim Hué thugc loai D.

anosmum. Chung t6i ki hiéu mau chuan nay 1a D. anosmum voucher GHTH.
3.1.2 Nhan gidng in-vitro lan Gia hac tim Hué
3.1.2.1 Nhén giong in-vitro lan Gid hac tim Hué tiv hat

Nhan giéng in-vitro lan Gia hac tim Hué tir hat dugc thuc hién qua cac giai doan vao
mau hat, tao protocorm, tai sinh chdi tur protocorm, nhan nhanh choi, ra ré tao cay hoan
chinh. Mdi giai doan dugc ching toi thir nghiém véi cac diéu kién khac nhau dé tim ra diéu

kién t6i wu nhat phd hop véi lan gia hac tim Hué. Két qua cu thé dugc trinh bay ¢ Bang 3.1

va phu luc 12.

Bang 3.1: Piéu kién tdi uvu cho nhan giéng in-vitro lan Gia hac tim hué tir hat

+ 7 g/L agar + 0,5 g/L
than hoat tinh + 30 g/L
saccharose + 60 g/L
khoai tay xay min, 100
mL/L nudce dua, pH 5,8.
- CT4: Mai truong Hyp
loai 20N-20P-20K 1
g/L + 1 g/L loai 6,5N-

TT| Giai doan nhan Picu kién toi uu Két qua thir nghiém
giong
Vao Khtr tring | Khir tring qua bang con | - Pat hiéu qua cao, véi ti 1& vo tring
mau hat | mau 96° va d6t qua ngon lita | trén 95%, va khong co su khéc biét
dén con, thoi gian chiéu | théng ké gitra cac cong thic thi
sang 8 gio/ ngay. nghiém.

- Thoi gian nay mam la 41,33 ngay, ty
18 hat chét thap nhat la 20,36%, ty 1¢
nay mam va hinh thanh protocorm lan

luot la 64,76% va 60,89%.
MBoi trudng | - CT1: Méi truong MS | - O CT1 (MS): Thoi gian nay mam

41,33 ngay, ty 16 nay mam 64,76 %, ty
I¢ hinh thanh protocorm 60,89 %, va
ty ¢ hat chét cua hat 20,36 %.

- O CT4 (Hyp) Thoi gian nay mam
42,87 ngay, ty 1& nay mam 63,08 %, ty
I¢ hinh thanh protocorm 59,62 %, ty 1¢
hat chét cua hat 20,36 % 22,71 %.

62




6P-19K) + 2 g peptone
+ 7 g/L agar + 0,5 g/L
than hoat tinh + 30 g/L
saccharose, pH 5,8

Tao Protocorm

- Mdi truong  dinh
dudng bo sung 0,75
mg/L NAA+ 0,5 mg/L

- Thoi gian nay mam cua hat 23,27
ngay, ty 1€ nay mam 93,46 %,, ty Ié
hinh thanh protocorm 88,75 % vaty I¢

BA hat chét 4,43 %.
Téi sinh choi tur - Méi truong dinh |- Ty 18 tai sinh chdi dat 96,00 %, s6
protocorm dudng bd sung 1,5 chdi la 2,76 choi/mau, chdi cao 1,83
mg/L BA + 0,5 mg/L | cm va s 14 cua chdi 12 2,76 14
NAA

a. Vao mau hgt lan Gid hgc tim Hué:

Két qua nghién ciu anh huang caia khir tring va thoi gian chiéu sang dén kha ning
nay mam hat lan Gia hac tim Hué (hat lan sir dung 1am mau nudi cay Ia hat bén trong qua
lan thoi diém chin sinh 1y) sau 12 tuan nudi ciy duoc trinh bay o bang 3.1 va bang P12-3.1
phu luc 12.

Quy trinh khir tring qua lan Gia hac tim Hué dat hiéu qua cao, vai ti 1¢ vo tring trén
95%, va khong c6 su khac biét théng ké gitra cac cong thuc thi nghiém. Diéu nay c6 thé
giai thich do hat lan Gia hac tim Hué dugc bao vé bai vo qua day nén it 6 nguy co bi nhiém
nam, khuan hon nhirng loai hat khong duoc bao vé boi vo. Trude day, phuong phap khir
triing bang con 96° va dét trén ngon lira dén con di duoc Pang Thi Thu Ha va Pham Thu
Ha (2020) thuc hién trén qua lan phi diép tim (D. anosmum Lindl) nhung ti I& nhiém cao
hon, c6 thé 1én t6i 38,33% [13].

So sanh véi mot sé nghién ctiu sir dung phuong phap khi tring bang HgCl trén mot
s6 loai lan cho thay nghién ciru cua ching tdi cho hiéu qua khir trung tét hon hodc tuong
duong so nhitng cong b trude do [42], [43]. Theo Nguyén Quynh Trang va cong sy (2013)
khi str dung HgCl 0,1% trong thoi gian 9 phat dé khir tring qua lan Gia hac, két qua cho
thy ty 16 nhidm dat 4,75% va ty 1& chdi tai sinh dat 23,81% [42]. O nong do HgClz 0,1%
dugc su dung khur tring cho qua lan Hoang Thao Vi (D. cretaceum Lindley) trong thoi

gian 5 — 10 phut thu duoc ty & nhiém 1&n téi 20% [43]. Nhu vay, so sanh hai phuong phap
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khtr triing bang HgClz va phuong phéap khir tring bang con 96° thi thdy rang hai phuong
phap cho két qua vo trung 13 tuong duwong nhung khtr tring bang con sé& an toan hiéu qua,
va kha nang nay mam t6t hon.

Nghién ctru cho thay thoi gian chiéu sang anh huong 16n dén kha ning nay mam va
hinh thanh protocorm cua hat lan Gia hac tim Hué. Thoi gian chiéu sang 8 gio/ngay cho két
qua tét nhat, vai thoi gian nay mam 1a 41,33 ngay, ty 1é hat chét thap nhat 1 20,36%, ty 1é
nay mam va hinh thanh protocorm lan luot 12 64,76% va 60,89% (Bang 3.1 va bang P12-
3.1 phu luc 12). Két qua nay kha trong dong véi nghién ctu cia Lé Thién Vinh (2022) trén
lan Gia hac (D. anosmum) dot bién nhan giéng bing phuong phap nudi cady md in-vitro
trong diéu kién chiéu sang 8 gio/ngay cd ty 1¢ hat ndy mam la tét nhat, ty 1é nay mam luén
I6n hon 70%. Nghién cau cia Sorgato va cong sy (2020) cho thay anh huéng anh sang dén
kha ning nay mam cua hat lan thuoc chi Dendrobium. Ddi vai loai D. nobile sau 16 gid
chiéu sang/ngay cho ty 1¢ hat nay mam dat 50,60%, d6i vai loai lan D. phalaenopsis ty Ié
nay thu duoc 12 82,70% [165]. Két qua phan tich c6 thé thay thoi gian chiéu sang anh huong
I6n dén kha ning nay mam cua hat lan va tly ting loai lan thoi gian chiéu sang s& ¢ anh
huong khac nhau.

Nhu vay, phuong phap khir tring qua lan bang céch nhiing qua lan vao con 96° trong
30 gidy sau d6 d6t qua ngon lra dén con 1a phi hop sir dung cho qua lan Gia hac tim Hué,
d6ng thoi gian chiéu sang thich hop dé hat lan nay mam va hinh thanh protocorm trong diéu
kién in-vitro la 8 gio/ ngay.
b.Anh hwong ciia méi trwong khodng dén khd ndng tao protocorm

Két qua nghién ciu anh huong caa moi truong khoang dén kha nang nay mam va
hinh thanh protocorm cua hat lan Gia hac tim Hué véi thoi gian chiéu sang 8 gio/ ngay sau
12 tuan theo di dugc trinh bay ¢ bang 3.1 va bang P12-3.2 phu luc 12.

Két qua nghién ctu cho thay moi trudng dinh dudng c6 anh huang nhiéu dén qua
trinh ndy mam va hinh thanh protocorm cua hat lan Gia hac. G CT1 (MS) va CT4 (Hyp) la
2 loai méi truong phi hop dé gieo hat lan Gia hac tim Hué véi thoi gian nay mam, ty Ié nay

mam, ty 1& hinh thanh protocorm va ty 18 hat chét cua hat theo thu tu 1a 41,33 ngay, 64,76
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%, 60,89 %, 20,36 % (CT1) va 42,87 ngay, 63,08 %, 59,62 %, 22,71 % (CT4). Két qua
dugc danh gia kém nhat 1a CT5 (KC) véi thoi gian nay mam hat kéo dai 62,93 ngay, ty Ié
nay mam cuaa hat thap nhat 40,27 %, ty 18 hinh thanh protocorm chi dat 29,29 % trong khi
d6 ty 18 hat chét 1én dén 52,65 % (Bang 3.1 va bang P12-3.2 phu luc 12). Nhitng cong b
trude day vé moi trudng ding dé gieo hat lan Gia hac ciing cho thay sy thich hop cua 2 loai
moi trudng MS va Hyp. Nghién ctu cia L& Thi Luan va cong sy (2020) vé nhan gidng in-
vitro cay lan Gia hac Hawaii (D. adastra) di dung méi trudng MS cho tat ca cc thi nghiém
khao sat va déu cho két qua rat tt, dbi véi giai doan gieo hat cd ty 1& nay mam 1én dén 98,5
% khi moi truong c6 bd sung thém kich thich sinh truéng BA [111]. Mbi trudng MS ciing
phu hop véi cay lan D. antennatum Lindl cho ty 1é nay mam dat 100 % trong 37,8 ngay
[137]. Mai trudng Hyp pht hop vai lan Dendrobium ‘Iriana Jokowi’ ty 1é nay mam ddi véi
hat lan nay trén moi trueong Hyp 1a 92,86 % sau 3 thang gieo [148]. M6i treong Hyp l1a mot
moi trudng dinh dudng thuong mai duoc st dung trong méi trudng nudi cay dé hat giong
lan nay mam va tai sinh cay con tir thé PLB c6 hiéu qua gidng moi truong MS [148].
Nhu vay, hai loai méi truong khoang MS va Hyp 1a phii hop nhét dé gieo hat in-vitro

lan Gia hac tim Hué.
C. Anh hwong cua Chdt diéu hoa sinh truéng dén kha néng tao protocorm

Két qua nghién ciru anh huong cua chat diéu hoa sinh truong dén kha nang nay mam
va hinh thanh protocorm cua hat lan véi thoi gian chiéu sang 8 gio/ngay va hat duoc gieo
trén moi trudng MS duogc thé hién ¢ bang 3.1, bang P12-3.3 phu lyc 12 va hinh 3.2.

Khi méi truong dinh dudng khong bo sung kich thich sinh truéng thi thoi gian nay
mam 1a 41,33 ngay, ti Ié nay mam cua hat 12 64,76 %, ty 1¢ hinh thanh protocorm dat 60,89
% va ty 1¢ chét caa hat chiém 20,36 % (bang P12-3.3 phu luc 12). Két qua nay da ting lén
dang ké khi st dung 0,25 mg/L BA két hop vi NAA nong d6 tir 0-1 mg/L. G CT5 i 0,75
mg/L NAA+ 0,25 mgl BA 14 thoi gian nay mam con 28,27 ngay, ty 1é nay mam 87,64 %,
ty 18 hinh thanh protocorm 82,04 % va ty 1¢ hat chét 1a 10,49 %, hiéu qua c6 xu hudng giam
khi ting ndng d6 NAA 1én 1 mg/L (31,33 ngay; 81,40 %; 77,41 %; 13,13 %) (CT6). Tuy
nhién, khi thay d6i nong d6 BA 18n 0,5 mg/L thi két qua c6 su thay doi, dat két qua tét nhat
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khi sir dung 0,75 mg/L NAA+ 0,5 mg/L BA vaéi thoi gian nay mam cua hat, ty 1& nay mam,
ty 1& hinh thanh protocorm va ty 18 hat chét lan luot 1a 23,27 ngay, 93,46 %, 88,75 % va
4,43 %, két qua nay tot hon ca CT5 (Bang 3.1, bang P12-3.3 phu luc 12). Tuong tu CT6
khi ting ndng do NAA 1én 1 mg/L két qua lai giam di & CT11 cy thé thoi gian nay mam
cta hat 12 29,53 ngay; ty Ié hat nay mam 1a 84,68 %:; ty Ié hinh thanh protocorm la 78,66
%:; va ty 1& chét cua hat 12 13,61 % (CT11, bang P12-3.3 phu luc 12), diéu nay ching to khi
ndng d¢ kich thich sinh treéng qué cao dan dén sy e ché qué trinh nay mam hinh thanh
protocorm. Két qua nghién ciru trén lan Gia hac (D.anosmum) ciia mot sé tac gia khac ciing
cho thay hiéu qua cta kich thich sinh truéng BA va NAA ddi véi kha niang ndy mam va tao
protocorm cua hat ludn cho ty I¢ rat cao ludn trén 85 % [11], c6 trudng hop dat 100 % [46].

Nhu vay, voi méi truong dinh dudng MS bd sung 0,75 mg/L NAA va 0,5 mg/L BA la

phu hop nhat dé hat lan Gia hac tim Hué nay mam va tao protocorm.

Hinh 3.2. Cac giai doan phat
trién cua hat lan Gia hac tim Hué
duogc gieo trén moéi truong MS +
0,75 mg/L NAA+ 0,5 mg/L BA,

8 duoc chiéu sang 8 gio/ngay.

( A. hat lan méi ldy ra khéi qud;
B. Hat lan gieo dwoc 15 ngay; C.
Hat lan gieo dwoc 25 ngay; D.
Hat lan gieo duoc 35 ngay.)

d. Anh hweng chat diéu hoa sinh triedng dén khd ndng tdi sinh choi tir protocorm

Nhitng khdi/cum protocorm tir thi nghiém nuéi ciy khoi dau dugc cdy sang moi
truong tai sinh chdi. Méi trudng dinh dudng dugc sir dung 1a MS ¢6 b sung chat diéu hoa
sinh truong BA va NAA. Két qua tai sinh chdi tir protocorm caa lan Gia hac tim Hué thu
duoc sau 8 tuan nudi cay thé hién qua biéu d6 hinh 3.4, bang 3.1, bang P12-3.4 phu luc 12.
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Két qua nghién ctru cho thay tai sinh chdi tir protocorm rat hiéu qua trén méi truong
MS c6 bo sung BA va NAA. O CT1 khong bo sung kich thich sinh truong cho két qua tai
sinh twong ddi thap véi ty 1é tai sinh choi dat 65,33 %, s6 choi 1a 1,03 chéi/mau, chdi cao
0,55 cm va ¢6 s6 14 1a 1,44 1a. Két qua nay tét hon khi méi trudng bd sung thém BA va
NAA, két qua tot nhat duoc ghi nhan & CT9 khi bd sung 1,5 mg/L BA + 0,5 mg/L NAA
Véi ty 16 tai sinh choi dat 96,00 %, sb chdi 1a 2,76 chdi/mau, chdi cao 1,83 cm va sb 14 caa
chdi 14 2,76 14 (Hinh 3.3, 3.4, bang 3.1, bang P12-3.4 phu luc 12). B6 sung kich thich sinh
truong thap hodc cao hon ngudng & CT9 déu cho két qua khong tét bang CT9, diéu nay co

thé do ty I auxin va cytokinin khéng phu hop dan dén @c ché trong qué trinh tai sinh chdi.

Hinh 3.3. Anh huéng cua kich thich sinh truéng 18n kha ning tai sinh chdi cua lan Gia hac

tim Hué tir protocorm. (4. Méi trurong khdng bé sung chdt diéu hoa sinh trwong; B. Moi
treong bé sung 1,5 mg/L BA + 0,5 mg/L NAA; C. Méi trwong bé sung 1,5 mg/L BA + 1
mg/L NAA).

Két qua nghién ciru cia Nguyén Thi Hai Yén va Nguyén Thu Huong (2021) trén lan
Gia hac D.anosmum ciing ciing cho thdy su twong dong, tac gia sir dung BA va NAA dé
kich thich qua trinh tai sinh chdi, ndng do tét nhat cua nghién ciu 1a 2 mg/L BA + 0,2 mg/L
NAA cho ty Ié tai sinh chdi 97,87 %, chdi xanh khoé [46]. Mot nghién ctru dang chu y khéc
khi nhan gidng lan Gia hac D.anosmum & Hoa Binh cua Nguyén Thi Hai va cong su (2022)
da cho két qua ty 1é tai sinh chdi tir protocorm dat 100 % ¢ tat ca cac thi nghiém, tuy nhién

chdi & mai trudng c6 kich thich sinh truéng thi cao hon (0,69 cm) so véi mdi truong khdng
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¢6 kich thich sinh truong (0,33 cm) [136]. Két qua nay c6 su khac biét véi nghién ciu cua
ching t6i vé ty Ié tai sinh chdi, nguyén nhan cé thé do khac nhau vé gidng lan, vé chat
lwong hat dugc gieo va thanh phan méi trudng dugc st dung.
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Hinh 3.4. Biéu db anh huong caa chat diéu hoa sinh truong dén kha ning tai sinh chdi tir
protocorm sau 8 tuan nudi cay. ( Cac chi# cai gisng nhau trong cliing mét biéu do cho biét
khong c6 suw khac biét vé y nghia thong ké (p < 0,05, Ducan’s test)

Nhu vay, c6 thé thdy véi méi trudng dinh dudng c6 bd sung 1,5 mg/L BA + 0,5 mg/L
NAA [a tét nhat cho kha ning tai sinh chdi tir protocorm cta Gia hac tim Hué.
3.1.2.2 Nhén giong in-vitro lan Gid hac tim Hué tir doan thin cé mdt ngii

Nhan giéng in-vitro lan Gia hac tim Hué tir doan than c¢6 mét nga duoc thuc hién

qua céc giai doan vao mau, tai sinh chdi, nhan nhanh chdi, ra ré tao cay hoan chinh. Mai
giai doan thyc hién voi cac diéu kién khac nhau dé tim ra diéu kién téi uu nhat cho lan Gia

hac tim Hué, két qua duoc trinh bay & bang 3.2 va phu luc 12.

68



Bang 3.2. Piéu kién téi vu cho nhan gidng in-vitro lan Gia hac tim hué tir doan than c6
mét nga

TT

Giai doan nhan
giong

Piéu kién toi wu

Két qua thir nghiém

1

Vao mau
bang doan
than

Khur trung
mau

Xt ly mau bang
NaClO 2% va HgCl.
0,1% trong 10 phat
(CT6).

-Mau sach dat ty 1¢ 66,67%, ty I¢ mau
chét 22,22%, ty 1é nhiem cua mau thap
11,11%.

Moi truong

- CT1: Méi truong MS
+ 7 g/L agar + 0,5 g/L
than hoat tinh + 30 g/L
saccharose + 60 g/L
khoai tdy xay min, 100
mL/L nudéc dua, pH 5,8.
- CT4: Moi truong Hyp
loai 20N-20P-20K 1
g/L + 1 g/L loai 6,5N-
6P-19K) + 2 g peptone
+ 7 g/L agar + 0,5 g/L
than hoat tinh + 30 g/L
saccharose, pH 5,8

-Ty 18 sbng ctia mau 66,33 %, ty I& hinh
thanh mo seo cua mau 17,67 % va kich
thudc mé seo 1a 0,65 cm (CT1).

-Ty Ié song cua mau l1a 71,00 %; ty Ié
hinh thanh mo seo cua mau 14,67 % va
va kich thuéc mé seo 140,67 cm (CT4).

Tao moO seo

- Moi truong dinh
dudng bo sung két hop
1,5 mg/L TDZ va 0,5
mg/L NAA

-Thoi gian hinh thanh md seo 32,07
ngay, ty 1¢é sbng cua mau 86,67 %, ty 1¢
mau hinh thanh mé seo 1a 64,33 % va
kich thudc mo seo dat duoc la 0,97 cm

Téj sinh
choi

Tu
doan
than

- Mo6i truong dinh
duong bo sung 1,5
mg/L BA

-Ty l¢& tai sinh choi 88,89 %, sd choi
trén mot mau dat 2,33 chdi/mau, chiéu
cao trung binh cua chdi dat 1,57 cm, ¢6
3,24 la/chdi.

M0 seo

Méi truong dinh dudng
bo sung 1,5 mg/L BA
v6i 0,5 mg/L NAA

-Ty Ié téi sinh choi 78,67 %, s6 luong
choi dat 2,58 ch@i/méu, chiéu cao chai la
1,71 cmvacd so lala2,92.

a. VAo mdu tir dogn than Gid hac tim Hué c6 mat ngu

Két qua anh huong caa thoi gian va chat khir trang dén hiéu qua vao mau caa lan Gia

hac tim Hué duoc trinh bay & bang 3.2. va bang P12-3.5 phy luc 12.

Két qua nghién cizu cho thay hiéu qua khir tring mau khi két hop gitta NaClO 2% va
HgCl2 0,1% 12 tét hon so vai két hop giita NaClO 2% va H202 3%. Cong thic thi nghiém
xtr ly mau bang NaClO 2% va HgClz 0,1% trong 15 phut Ia cho ty 1& nhidm chi 4,67%, ty

69




1& mau sach thu duoc dat 31,33% nhung mau chét chiém ty 18 cao (64,08%). Trong khi do,
cong thire c6 két qua tét nhat 1a khi xir Iy mau bang NaClO 2% va HgClz 0,1% trong 10
phat (CT6) thu dwgc mau sach dat ty 18 cao nhat (66,67%) va ty 16 mau chét chiém ty Ié
thip (22,22%), va ty 1& nhim cua mau thap (11,11%) (Bang 3.2. va bang P12-3.5 phu luc
12). Céc cong thac thi nghiém phdi hop khac déu cho ty 16 mau sach thap, dao dong tir 0
dén 33,33%, tuong (ng vai ty 16 mau nhidm cao, dao dong tir 44,44% dén 100% (Bang
3.3). Viéc tiép xdc lau dai véi HgCl, c6 thé gay doc hoac gay thoai hda mo dan dén sb
lwrong mau chét tang 1én (CT7, Bang P12-3.5). Két qua nghién ciu nay phu hop véi quan
sat cua Hashim va cong su (2021) khi thuc hién khir trung trén loai Clinacanthus nutans
(Burm.f.) Lindau [88].

Phuong phap khtr tring mau st dung hoa chat (NaOCI, EtOH, Tween 20 va HgCly)
Vé6i cac nong do khac nhau ddi véi cay lan trong nudi cdy in-vitro ciing di dugc nhiéu tac
gia cong bd [77], [101]. Nghién ctru caa Dohling va cong su (2012) sir dung phéi hop gitra
NaClO 10% trong 10 phat va HgCl2 0,1% trong 2 phut ddi véi loai lan D. longicornu Lindl
thu duogc ty & séng gan 90% [73]. Mot nghién ciu phéi hop khac gitra cac chat khir tring
bao gom EtOH 70% va HgCl. 0,1% trén loai lan D. candidum Wall ex Lindl ciing thu dugc
ty 1& séng khé cao 1én dén 97% [97]. M6t nghién ctiru méi day trén lan D. anosmum cua Vi
Thi Xuan Thuy va cong su (2022), khtr tring doan than bang HgCl2 0,1% trong 9 phdt
kép, dat ty 16 mau séng, sach cao nhat (47,86%) [40]. Két qua cua nghién ctiu nay trén lan
D. anosmum co ban thap hon cac cong b trude do, diéu nay c6 thé do mau thu thap co
ngudn gbc ty nhién thoi gian thuan dudng chua 1au nén con Ian tap nhiéu lodi vi khuan va
nam trong d6 c6 cac vi sinh vat noi sinh. Mat khac, ¢ thé do loai lan D. anosmum nhay
cam Véi céc chat khir trang trong d6 c¢6 HgClz hon so véi nhiéu loai lan khéc thudc chi
Dendrobium [178].

Nhu vay, c6 thé thdy phuong phap khir triing tot nhat cho doan than lan Gia hac tim
Hué la dung két hop 2 chat khtr tring NaClO 2% va HgCl, 0,1% xir Iy mau trong 10 phit.
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b. Anh hwrong ciia méi trieong khodng dén kha nang hinh thanh mé seo tir doan than cua
lan Gid hac tim Hué

Két qua nghién ctru anh huong cia moi truong dén kha nang hinh thanh mé seo duoc
trinh bay qua bang 3.2 va bang P12-3.6 phu luc 12 sau 12 tuan nudi ciy.

Két qua nghién ciru cho thay méi trudng phi hop dé hinh thanh mé seo tir doan than
cd chdi nga cua lan Gia hac tim Hué 1a CT1 (MS) va CT4 (Hyp). Cu thé két qua ty 1& song
ciia mau, ty 1¢ hinh thanh mé seo ctiia mau va kich thuéc mé seo cua CT1 14 66,33 %; 17,67
%; 0,65 cm: & CT4 14 71,00 %; 14,67 % va 0,67 cm tuy két qua c6 su khac nhau nhung
khdng sai khac vé mit théng ké. Tuy nhién, thoi gian hinh thanh mé seo cta 2 méi trudng
khac nhau, & CT1 thoi gian nay 14 69,60 ngay, d6i v6i méi truong CT4 13 75,80 ngay. Trong
cac mdi truong thi nghiém, moi truong CT3 (VW) cho két qua kém nhat véi thoi gian hinh
thanh md seo 1én dén 94,50 ngay, ty 1é séng caa mau chi dat 45,67 %, ty 1¢ hinh thanh mo
se0 ctia mAu rat thap dat 6,33 % va kich thudc mo seo 1a 0,29 cm. Hai méi truong con lai
CT2 (1/2 MS) va CT5 (KC) c6 két qua khdng tét bang hai méi truong CT1 va CT5.

Mot sé cong bb vé nghién ciu tao md seo tir co quan sinh dudng cua thuc vat nhu
nghién ciu sy hinh thanh mé seo phat sinh phdi sinh dudng va cdy con tir nudi cdy dinh
sinh truong gidng dia lan lai vang hoang hau (Cymbidium hybrid “fx750” ) caa Tran Thi
Ngoc Lan va Tran Thi Hoan Anh (2017), d cho thay méi truong MS phi hop véi qué trinh
tao protocorm-like bodie (PLB) hoic mé seo, khi méi truong khdng bo sung kich thich sinh
treong thi ty 18 hinh thanh 1a 40 %, ty 18 nay ting 1én 46 - 53 % khi méi trudng ¢6 bo sung
chat diéu hoa sinh truong NAA va BA [25]. Thuc hién nhan gidng in-vitro tir mau chdi cay
lan D. aurantiacum cua Nyuk Ling Ma va cong su (2020) ciling da stir dung moi truong dinh
duong MS cho qué trinh cam rng tao mé seo. M6 seo da hinh thanh dugc trén méi truong
nay du khong c6 hormone sinh truong ty 1¢ hinh thanh rat cao 1én dén 100 %, tuy nhién
thoi gian hinh thanh 1au hon so véi cac thi nghiém méi truong c6 bd sung kich thich sinh
truong [118]. Qua két qua nghién cau va phan tich chiing to méi truong MS rat phi hop

cho qué trinh cam tng tao md seo cua lan Gia hac tim Hué.
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c. Anh hwong cua chdt diéu hoa sinh truong dén kha nang hinh thanh mé seo tir dogn than
lan Gid hac tim Hué

Két qua thi nghiém anh huang chat diéu hoa sinh truong dén kha niang hinh thanh mé
seo cua mau lan Gia hac tim Hué sau 8 tuan nuéi ciy duoc trinh bay ¢ bang 3.2 va bang
P12-3.7 phu luc 12.

Két qua nghién cau cho thay hiéu qua cua viéc bd sung kich thich sinh treéng vao
moi truong dé kich thich tao mé seo. O CT1 lam ddi ching khdng ding kich thich sinh
truong thi cho két qua kém nhat, thoi gian hinh thanh md seo trung binh 69,60 ngay, ty 1¢
séng caa mau 66,33 %, ty 1& mau hinh thanh mé seo 14 17,67 % va kich thuéc md seo dat
duoc 12 0,65 cm. Két qua duoc cai thién tét hon khi méi truong c6 bd sung chat diéu hoa
sinh truong, dat két qua tot nhat dugc ghi nhan & CT8 khi két hop 1,5 mg/L TDZ va 0,5
mg/L NAA cu thé 13 véi thoi gian hinh thanh md seo 32,07 ngay, ty 1¢ sbng caa mau 86,67
%, ty Ié mau hinh thanh mo seo 1a 64,33 % va kich thuéc mo seo dat duoc 120,97 cm (Bang
3.2 va bang P12-3.7 phu luc 12). Khi néng d6 TDZ thap hon hoic cao hon nong d6 ¢ CT8
thi cho két qua khong tot bang, diéu nay ciing cho thay néu nong do kich thich sinh truéng
thap thi khong du dé kich thich cam tmg dé tao mé seo, nguoc lai néu ndng d6 cao thi gay
hai hoac uc ché viéc hinh thanh md seo ctia mau lan Gia hac tim Hué.

Nhiéu nghién ctru c6 lién quan dén chat diéu hoa sinh truong anh hudng dén kha nang
hinh thanh mé seo trong nudi cdy in-vitro trén nhiéu ddi teong cay trong trude day da duoc
thuc hién, nhu nghién ciru cua Tran Trung Kién va cong su (2021), nhan gidng in-vitro cay
lan Gia hac 5 cénh trang Pht Tho (D. anosmum), da ghi nhan véi méi truong dinh dudng
MS ¢6 b6 sung chat diéu hoa sinh truéng TDZ va 2,4 D thi cho ty 16 tao mo seo rat tt, két
qua tét nhat khi sir dung 0,5 mg/L TDZ va 1,5 mg/L 2,4D thi ty 1¢ tao mé sco tir doan than
dat 56,29 % [104]. Trong nghién ciu giéng in-vitro lan kiém phan tri (Cymbidium
finlaysonianum Lindl.) cuia Nguyén Thi Diép va Huynh Thi Kim (2020) da cho thay khi b
sung chit diéu hoa sinh trudng vao mdi truong dinh dudng MS thi cho két qua tao mé seo
rat tot, nong do cho két qua tt nhat dé tao md seo cho lan nay 1a 3 mg/L BA va 0,5 mg/L
NAA Vi ty 1¢ tao mo seo 64,44 % [9]. Mot nghién ciru khéc cua Pyati (2023) vé tai sinh
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in-vitro loai lan D. crepidatum Lindl. & Paxton thdng qua sy phat trién cua céc thé giong
protocorm, di ghi nhan két qua tét nhat & moi truong dinh dudng % MS ¢6 bd sung 1 mg/L
BA va 0,5 mg/L NAA cho ty 18 hinh thanh md seo 1én dén 83,3 % [146]. Nhitng két qua
nay kha twong dong véi két qua nghién ctu trong luan an, diéu nay cho thay cac chat khich
thich sinh truong BA, NAA va TDZ phu hop dé khich thich qua trinh tao mé seo cho lan
Gia hac tim Hué.

Nhu vay, Véi viéc sir dung két hop 1,5 mg/L TDZ va 0,5 mg/L NAA [a phil hop nhét
ddi véi su hinh thanh mé seo tir doan than lan Gia hac tim Hué.
d. Anh huong cua chdt diéu hoa sinh trueng dén kha nang tai sinh chai tir mo seo

Chit diéu hoa sinh truong & nhan té quan trong trong giai doan tai sinh choi, BA va NAA
a 2 chét diéu hoa sinh truong duoc sir dung trong thi nghiém nay. Két qua thi nghiém duoc thé

hién & biéu d6 hinh 3.6, hinh 3.5 va bang P12-3.8 phu luc 12 sau 8 tuan nudi cay.
E <3 l_:__ N - TR

Hinh 3.5. Anh hudng caa chét didu hoa sinh trudng dén kha ning tai sinh chdi tir md seo cua lan
Gia hac tim Hué sau 8 tuan nudi cay. (4. Poi chiing, méi trirong khong siz dung chdt diéu hoa
sinh truéng; B. Méi trong ¢6 b6 sung 1,5 mg/L BA; C. Méi truong c6 bé sung 1,5 mg/L BA va
0,5 mg/L NAA; D. Chéi trong bi méi trrong ¢6 bé sung 1,5 mg/L BA; E. Chai trong bi moi
trrong ¢6 bo sung 1,5 mg/L BA va 0,5 mg/L NAA.).
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Két qua thi nghiém cho thiy véi viéc bd sung 1,5 mg/L BA véi 0,5 mg/L NAA vao mdi
trudng dinh dudng da dem lai hiéu qua rat tét khi tai sinh chdi tir md seo cua lan Gia hac tim
Hué, vai ty 16 tai sinh chdi 78,67 %, s6 luong chdi dat 2,58 chdi/mau, chiéu cao chdi 1a 1,71 cm
va 0 sb 14 1 2,92 (CT9), két qua nay cao hon rat nhidu so véi ddi chirng khdng st dung kich
thich sinh truéng vai ty 18 tai sinh choi 1a 14,68 %; s6 luong choi dat 0,76 choi/mau; chiéu cao
chdi 14 0,51 cm va chdi ¢6 s6 14 1,34 (Hinh 3.5, 3.6, bang P12-3.8 phu luc 12). Khi nong do BA
vuot ngudng 1,5 mg/L thi hiéu qua tai sinh chdi giam di, diéu ndy cho thay nong do BA qua cao
s& gay uc ché lai qua trinh tai sinh mo seo. Mic khac, viéc két hop véi NAA ciing c6 tac dung
rat 16n, nong do NAA sir dung ¢ 0,5 mg/L dem lai hiéu qua tot hon khi sir dung & nong do 1
mg/L (Hinh 3.5, 3.6, bang P12-3.8 phu luc 12).
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Hinh 3.6: Biéu d6 anh huong cua chat diéu hoa sinh truong dén kha ning tai sinh chdi tir md
se0 lan Gia hac tim Hué sau 8 tuan nudi cay. (Cac chiz cai giong nhau trong cung mét cot cho
biet khdng c0 su khac biét vé y nghia thong ké (p < 0,05, Ducan'’s test)

Trong mot cong bd caa Silpa va Thomas (2021), tai sinh chdi tir md seo cua cay
Gymnostachyum febrifugum Benth., tAc gia str dung chét diéu hoa sinh truéng TDZ, BA,
va NAA b6 sung viao méi truong dinh dudng MS dé kich thich tao chdi tir md seo. Két qua
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t6t nhat ghi nhan vai ty Ié tai sinh choi 1én dén 94 %, va c6 s6 chdi trung binh dat 44,6
chdi/mau khi st dung 2 mg/L TDZ va 0,5 mg/L NAA [160]. Mot nghién ciru khac cua
Ashok N. Pyati (2021) vé nhan giéng in-vitro lan D. jerdonianum Wight., nghién ctu da
sir dung chit diéu hoa sinh truong TDZ, NAA, va BA dé kich thich tao chdi tir mo seo. Két
qua t6t nhat dugc ghi nhan khi méi truong dinh dudng bé sung 0,5 um NAA va 4,54 um
TDZ, ty 1é tao chdi dat duoc 89,1 % [147]. Nhitng két qua nghién ciru ndy c6 su khéc biét
véi két qua nghién ciru dugc trinh bay trong luan an, diéu nay c6 thé do mé sco lan Gia hac
tim Hué nhay cam véi chat diéu hoa sinh truéng NAA va BA hon so Vi cac loai khac. Tuy
nhién nghién ctu cua luan 4n ciing khiang dinh PGR ¢ vai tro quan trong véi qua trinh tai
sinh chdi tir m6 seo.

Nhu vy, Vi mi truong dinh dudng MS bé sung 1,5 mg/L BA véi 0,5 mg/L NAA (CT9)
la phui hop nhét cho tai sinh chdi tir md seo cua lan Gia hac tim Hué.
e. Anh hieong cia chat diéu hoa sinh triréng dén kha ndng tai sinh chai tir choi ngu

Két qua anh huong caa BA dén kha ning tai sinh chdi tir doan than sau 8 tuan nudi

cay duoc trinh by & bang 3.2 va bang P12-3.9 phuy luc 12.

,.‘ - i ~

Hinh 3.7. T&i sinh chdi in-vitro tir doan than Gia hac tim Hué (Nguyén Hiu Tho, 2023)
(A.Téi sinh chai in-vitro tir dogn than lan Gid hac tim Hué sau 2 tuan nudi cdy; B. T4i sinh
chai in-vitro tir doan than lan Gid hac tim Hué sau 8 tuan nudi cdy trén méi truong c6 bé
sung 1,5 mg/L BA))
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Tir két qua bang 3.2 va bang P12-3.9 phu luc 12 di cho thdy su anh huéng caa chat
diéu hoa sinh truong dén kha nang tai sinh cua chdi. O cdng thirc d6i chizng khéng str dung
BA thi két qua kém nhat cy thé ty 1¢ tai sinh choi 1a 12,67 %:; s chdi la 0,67 chdi/mau,
chiéu cao cua chdi 0,56 cm, chdi c6 1,89 14 trong khi d6 cong thie thi nghiém cé bd sung
1,5 mg/L BA vao mdi trudng nudi cay thi ty I¢ tai sinh chdi 1én dén 88,89 %, s chdi trén
mét mau dat 2,33 chdi/mau, chiéu cao trung binh caa chdi dat 1,57 cm, ¢6 3,24 la/chdi. Khi
ting ndong do BA trong méi truong 1én 2,0 mg/L thi két qua thi nghiém giam xudng dang
ké vai ty 18 tai sinh chdi 55,56 %, sb chdi 1,67 chdi/mau, chiéu cao trung binh chdi 1,07
cm va c6 2,21 14. Theo thi nghiém nay thi chang té véi nong do BA 1,5 mg/L 1a ndng d6
phu hop cho su tai sinh chdi cua lan Gia hac tim Hué tir doan than. Sir dung moéi truong MS
két hop vai ndng do cac chat diéu hoa sinh trudng khac nhau da dugc sir dung trong cac
nghién ciru trude dé nudi cdy dinh sinh trudng va choi bén cua céc gidng lan. Trong cong
bd ctia Song va cong sy (2013) ciing dua ra két luan rang choi nga doan than cua lan D.
officinale hinh thanh mé sco tét nhat trén mai truong MS c6 bo sung 0,5 mg/L BA két hop
0,5 mg/L NAA [164]. Theo cong bd cua Vi Thi Xuan Thuy va cong sy (2022) thi moi
truong MS bd sung 1,5mg/L 1a tét nhat cho kha ning tai sinh chdi tir doan than lan D.
anosmum Vi ty 18 tai sinh chdi 1a 72,58 %, chdi to khoé, xanh mudt [40].

Két qua nghién ctru di cho thiy mai truong dinh dudng duoc bo sung 1,5 mg/L BA
1a phu hop cho sy tai sinh chdi tir doan than cua lan Gia hac tim Hué.
3.1.2.3 Anh huéng ciia chit diéu hoa sinh truéng dén khd néing nhén chéi

Ty Ié auxin/cytokinin rat quan trong d6i véi su sinh treang va phét trién cua cay; khi
lugng cytokinin cao hon sé& Kich thich sy xuat hién va phét trién caa choi, BA 1 chat diéu
hoa sinh trugng thuéc nhém cytokinin ¢é vai trd quan trong trong phan chia té bao va kich
thich sy hinh thanh chdi [22]. Trong thi nghiém nay ching t6i tién hanh thir nghiém két hop
2 chat diéu hoa sinh truong BA va IAA & cac ndng do khac nhau dé danh gia kha nang nhan
nhanh chdi cua lan Gia hac tim Hué. Két qua thu duoc sau 8 tuan nudi ciy duoc trinh bay

o bang 3.3.
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S6 lieu bang 3.3 cho thy, chit diéu hoa sinh trudng c6 anh huéng rd rét dén kha
nang tao chdi cua lan Gia hac tim Hué, moéi trudng bd sung chat diéu hoa sinh trueang cho
hé s6 nhan choi (2,33 - 6,00 lan) vuot xa so voi ddi chiing (chi 1,13 1an). Mai truong dinh
dudng nudi cdy bd sung BA va IAA két qua anh hudng rd rét dén hé sé nhan choi va chat
luong chdi. Méi trudng nudi cay chi bo sung 1,5 mg/L BA cho hé sé nhan chéi thap chi dat
2,33 lan, chdi nho, mau xanh nhat. Giir nguyén nong d6 BA 1a 1,5 mg/L va bd sung thém
nong d6 IAA di lam tang hé s6 nhan chdi, chat lugng chéi ciing tot hon. Thir nghiém ndng
d6 IAA tir 0,1-0,7 mg/L, két qua thu duoc tét nhat & ndng do IAA 18n 0,5 mg/L thi hé sb
nhan chdi cao nhat dat 6,00 1an, chdi sinh truedng tét, to map va c6 mau xanh 1a dam. Tiép
tuc ting ndong do IAA [&n 0,7 mg/L thi nhan thay hé sé nhan chdi giam xudng, chat luong
chéi ciing khong tét, choi nho va yéu. Trong mot cong bo trude day da cho thay moéi truong
MS bo sung 1,5 mg/L BA + 0,5 mg/L a-NAA, két qua dugc ghi nhat Ia tét nhat véi hé sd
nhan 1 8,33 lan, choi to khoé, c6 mau xanh dam [40].

Bang 3.3. Anh huong cua BA va IAA dén kha nang nhan chdi lan Gia hac tim Hué

sau 8 tuan nudi cay.

Cong|Néng

e | n Nong 3 Puong
thirc d(‘-:nBﬁ_) d IAA |Hé s6 nhan Sf?(l?lzcﬁ? kinh chdi | 6 la/chdi | Bic diém chdi
I (mgiL) (cm)
CT1 Choi nho yéu, mau

0,0 00 ([1,13+0,1® | 1,23+0,1%| 0,23 +0,01¢ | 2,00 +0,2° o2
xanh hoi vang.

CT2 15 00 |233+03% | 1.74+0.1° | 0,29 +0,04° | 2,00 + 0,2¢ CNOF nho,  mau
xanh nhat.

CT3 15 01 [333+03° |210+01°| 0,36 +0,04 |367+ 020 [CNO! trung binh,
mau xanh nhat.

CT4 Chdi  map, cao,

15 03 1430+0,3" [204+0,1°|0,38+0,02° | 432+0,32 [ .
mau xanh dam.

CTS 15 | 05 [600+03* |303+01%|051+008 | 47002t [CNO1 map, cao,
mau xanh dam.

Chdi trung binh,
mau xanh nhat.
(Trung binh + sai s¢ chudn (SE); Cac chi cai giong nhau cho biét khéng c6 si khac biét co y

CTé 1,5 0,7 |[3,67+0,3|213+0,1° | 0,35+0,04" |3,67 +0,2°

nghia thong ké p < 0,05, Ducan’s test)
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1cm

Hinh 3.8. Nhan nhanh chdi lan Gia hac tim Hué sau 8 tuan nuéi cay.(Nguyén Hitu Tho,
2023) (4: Méi triong khong bé sung chdt diéu hoa sinh truéng, B: Méi trwong bé sung 1,5
mg/L BA va 0,5 mg/L 1AA.)

Nhu vay, véi méi trudng dinh dudng bo sung 1,5 mg/L BA va 0,5 mg/L 1AA thich
hop cho nhan nhanh thé chdi lan Gia hac tim Hué. Trong nhan giéng in-vitro, nhiéu loai
cay tréng chi phll hop véi cac chat diéu hoa sinh truéng thudc nhom cytokinin, nhung nhiéu
loai cay trong khi két hop céc chat diéu hoa sinh truong gitra nhoém cytokinin va auxin lam

nang cao hiéu qua trong nhan gidng.

3.1.2.4 Anh huwéng ciia chit diéu hoa sinh truéng dén kha ning tao ré

Giai doan cudi cling trong nhan gidng in-vitro 1a hinh thanh r& dé tao cay hoan chinh.
Giai doan nay dam bao choi ra ré dong déu va dat ti 1¢ séng cao khi dem ra vuon wom, choi
str dung cho thi nghiém nay phai du diéu kién 1a co tir 3-4 14, va cao 3-4 cm. Vai trd chat
diéu hoa sinh truong mang tinh chat quyét dinh 13 nhom auxin, ddy 1a nhom chat c6 tac
dung lén tang phét sinh cuia mau nudi cay va dic biét trong giai doan ndy co tac dung hinh
thanh ré [65]. Chdi lan Gia hac tim Hué duoc cdy vao méi truong MS co ban ¢d bd sung
thém 60 g/L khoai tdy xay min, 100 mL/L nudéc dura, 30 g/L sucrose, 7,0 g/L agar, 0,7 g/L
than hoat tinh, va cac chat diéu hoa sinh truong (NAA, 1AA) ¢ cac ndng d6 khac nhau. Két

qua sau 8 tuan dugc thé hién & bang 3.4.
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S6 liéu bang 3.4 cho thay kha ning ra ré cua lan Gia hac tim Hué rat tét, dat 100 %.
Tuy nhién, c6 su khac nhau rd rét vé sé ré/cay va chiéu dai ré gitta cc cong thuc thi nghieém.
Trén méi truong bo sung NAA nong do 0,7 mg/L NAA hiéu qua ra ré tot nhat (4,60 ré/cay;
dai ré 3,96 cm/ré), tiép dén 1a moi trudng bd sung IAA & nong do 0,5 mg/L cho hiéu qua
tuong ddi cao (véi 4,27 ré/cay va ré dai 3,24 cm), khi ting hay giam ndng do quanh ngudng
0,7 mg/L NAA hoic 0,5 mg/L IAA déu cho két qua kém hon. Nhu vay, sau 8 tuan nudi
cdy, chdi lan Gia hac tim Hué ra ré hiéu qua trén méi truong MS bé sung 0,7 mg/L NAA
hoac 0,5 mg/L 1AA; thém 60 g/L khoai tdy xay min, 100 ml/L nudéc dira, 30 g/L sucrose,
7,0 g/L agar, 0,7 g/L than hoat tinh.

Nghién ciu cia Diang Thi Thdm va cong su (2018) cho thay hiéu qua ra ré trén moi
truong ¥%2 MS ¢6 bo sung 0,5 mg/L NAA phu hop cho qué trinh tai sinh ré in-vitro cua D.
heterocarpum Lindl. Sb lugng ré trung binh trén mdi chdi 1a 4,4 va chiéu dai trung binh 1a
3,12 cm. Trong mdi trudng chira 0,5 mg/L IAA, s6 lwong ré trung binh trén mdi choi la 1,8
Vvé6i chiéu dai 1,66 cm [70]. Lé Thi Luan va cong su (2020), da tién hanh nhan giéng lan D.
adastra trén moi truong MS b sung 1,5 mg/L NAA, 1a mdi truong ti wu cho sy ra ré cua
D. adastra vai 4,13 ré trén mdi choi va chiéu dai 1,42 cm [111]. Nhu vay két qua nghién
ctru di cho thdy 2 chat diéu hoa sinh truong NAA, va IAA 1a phu hop dé kich thich cho
chéi lan Gia hac tim Hué ra ré, va n6 ciing c6 thé dugc tng dung trén cac loai lan khéc. Véi
moi truong dinh dudng dugc bd sung 0,7 mg/L NAA 14 phii hop nhit dé kich thich chdi lan
ra ré.

Bang 3.4. Anh huong cua IAA va NAA dén kha ning ra ré cua choi lan Gia hac tim Hué

sau 8 tuan nudi cay

Cong  Chat diéu hoasinh  Tilé S6 ré/chéi  Chiéu dairé BDic diém
thirc truéng (mg/L) chéi ra (cm) hinh thai
IAA NAA  ré (%) ré, choi

CT1 0,0 0,0 100 1,60 +0,2° 1,19 +0,1f +
CT2 0,1 0,0 100 2,67 +0,3¢ 1,49 + 0,3 +
CT3 0,3 0,0 100 3,20 + 0,4¢% 1,83 + 0,3¢% ++
CT4 0,5 0,0 100 427+0,3% 324+0,2° +++
CT5 0,7 0,0 100 3,67 + 0,4 2,62 +0,1° +++
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CT6 1,0
CT7 0,0
CT8 0,0
CT9 0,0
CT10 0,0
CT1l1 0,0

0,0
0,1
0,3
0,5
0,7
1,0

100
100
100
100
100
100

3,33 £ 0,4«
2,53 £0,3¢
2,87 £ 0,2
3,33 £ 0,2
4,60 + 0,42
3,13 +0,3%

1,90 + 0,24
1,70 £ 0,2%
2,40 £ 0,2°
3,39 £0,2°
3,96 + 0,22
2,17 £ 0,2«

++
++
++

+++

+++
++

(+): Ré ngan, it ré, yéu, cay thap; (++): Ré mdp, khoé, cay cao xanh; (+++): Ré mdp, dai,

nhiéu ré, khoé, cay to, xanh tét. (Trung binh + sai sé chudn (SE); Céc ché cai giong nhau

cho biét khong c6 si khac biét ¢6 y nghia thong ké (p < 0,05, Ducan’s test)

=
=
=
=

=
=
=

=

=

5.0

Hinh 3.9. Anh huong cua chat diéu hoa sinh truong dén kha nang ra ré cia choi lan Gia

hac tim Hué sau 8 tuan nuéi cay (Nguyén Hitu Tho, 2023). 4. Poi ching; B. dung 0,5 mg/L
IAA; C. dung 0,7mg/L NAA;

3.2 Tao dong lan Gia hac tim Hué @ot bién biang phwong phap thuc nghiém

3.2.1 Gy dot bién lan Gia hac tim Hué biang Colchicine hodc Dimethyl sulphate

Cac chi tiéu theo dai duoc ghi lai tai 2 thoi diém 1a 4 tuan va 8 tuan sau khi xu Iy hoa

chat. Chi tiéu danh gia mirc d6 hiéu qua cua hoa chat 1a ty 18 séng cua mau xu ly, ty 16 mau

c6 phat trién hinh thanh mam chdi va kich thudc cia mau con song. Két qua thi nghiém

duoc trinh bay ¢ bang 3.5, bang 3.6. bang 3.7, va bang 3.8.
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3.2.1.1 Gay dét bién trén protocorm lan Gid hac tim Hué
Két qua thi nghiém duoc trinh bay trong bang 3.5 va bang 3.6. Sau thoi gian 4 tuan
nudi cay cac thi nghiém cho thay ty & song cua protocorm giam dan khi nong do hoé chat
va thoi gian xur 1y tang 1én. Nhitng cong thic thi nghiém dugc xur ly colchicine va DMS &
nong do 800 ppm, thoi gian xir Iy 6, 8 va 10 gid (CT15, CT20, CT25) protocorm bj chét
100%, chi riéng CT15 xir ly DMS van con 3,33% protocorm con séng sét nhung chua co
su xuat hién caa mam chdi, diéu nay cho thay véi nong do hoa chat 800 ppm xir ly trong 6-
10 gid 1a qué cao dbi véi protocorm. Vi ndng do hoa chat 800 ppm xir ly protocorm trong
2-4 gio ty & séng thap 3,33-11,11 % (CT5, CT10), nhitng mau séng nay chua c6 mam choi
hodc ¢6 nhung thap (1,11 %). Nhitng cng thuc con lai déu co protocorm phét trién va co
mam chdi (Bang 3.5; 3.6).
1%

) . 5
Hinh 3.10. Hinh théi protocorm sau khi xir Iy bang colchicine va DMS dugc nudi ciy 4

tuan. (4. Poi ching khong xaz Iy hoa chat; B. Xu ly bang colchicine 50 ppm trong 2 gio; C.
X+ 1y bang colchicine 200 ppm trong 4 gio;; D. X Iy bang colchicine 400 ppm trong 10
gio; E. Xu ly bang colchicine 800 ppm trong 6 gio. F. Xu# Iy bang DMS 50 ppm trong 2 gio;
G. X Iy bang DMS 100 ppm trong 2 gio; H. X Iy bang DMS 800 ppm trong 4 gio.)
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Ty 1& mau séng cao nhat sau khi xir Iy hod chat 12 & CT1 véi nong do 1a 50 ppm, xu
ly trong 2 gid cho két qua di vai colchicine 12 75,56 %, DMS 1a 87,22 %, bén canh d6 sd
lwong mau cé xuat hién mam chdi ciing dat ty 18 cao nhat trong cac thi nghiém xu Iy hoa
chat, dat 22,22 % khi xu |y colchicine va 43,89 % khi xtr Iy DMS. Két qua nay cho thiy
véi cdng thire CT1, mic d6 tac dong 1én protocorm chua cao. Khi nong do hoé chat xu Iy
tang 1én 200 ppm thay c6 sy bién dong 16n, ty & sbng cia mau chi dat 57,78 % khi xir ly
colchicine trong 2 gio, twong tu khi xir Iy bang DMS 14 51,11 %, ty 1& nay con giam di
nhiéu khi ting thoi gian xu Iy 18n 4, 6, 8, va 10 gio. Ty 1é séng giam di nhoé hon 50% khi
nong do6 xir Iy 1én hon 400 ppm & tat ca cac khoang thoi gian xir Iy va ¢ ca 2 loai hoa chat
(Bang 3.5; 3.6).

Thoi diém 8 tuan sau xir ly hoa chat, két qua quan séat c6 su khac biét so vai thoi
diém 4 tuan. Ty Ié séng cua mau giam xudng, nhung ty 1& protocorm ¢6 mam chdi lai tang
1én, dac biét 1a c6 mot s6 mau xuat hién hinh thai khac thuong so vai déi chang. Hinh théi
ctia mau khac véi dbi chiang xuat hién ngay cong thire thi nghiém CT1 & ca hai loai hoa
chat colchicine 1a 16,22 % va DMS 14 7,83 % (CT1, Bang 3.5; 3.6) .

Thi nghiém CT10 xi Iy colchicine va CT19, CT23 xtr ly DMS ¢6 ty 1é mau séng
2,22 % nhung miu khdng ¢ mam chdi, mau c6 mau xanh nhac hoi vang, ting truong kém
chang t6 nong do va thoi gian xir ly ¢ 3 cong thie thi nghiém nay khdng ph hop. Xt ly
colchicine & cac cong thic CT5, CT9, CT13, CT14, CT18, CT19, CT23, CT24 ¢6 mau
séng va co phat trién choi déu biéu hién hinh thai khac biét so véi dbi chitng, ty 1¢ phat sinh
tir 1,11-13,33%, khéc biét chu yéu 1a hinh dang protocorm, hinh dang 14 va dic diém phét
sinh choi. Két qua nay giéng vai cac cong thac thi nghiem CT4, CT5, CT9, CT13, CT14,
CT15, CT22, CT24 khi xu ly bang DMS, tuy nhién ty I phat sinh chdi va c6 bién di thap
hon chi tir 1,11-5,56 % (Bing 3.5; 3.6).
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Hinh 3.11. Hinh théi protocorm x Iy bing colchicine hodc DMS dugc nudi cy sau 8 tuan.
A. Poi chieng khong xi# Iy hoa chat; B. Xi Iy bang colchicine 50 ppm trong 10 gio; C. X
ly bang colchicine 200 ppm trong 6 gic:; D. Xut Iy bang colchicine 400 ppm trong 2 gior; E.
X+ Iy bang colchicine 400 ppm trong 8 gic. F. Xu Iy bang DMS 100 ppm trong 6 gio; G.
X Iy bang DMS 200 ppm trong 6 gio; H. X Iy bang DMS 400 ppm trong 4 gio.

Cong thic ¢6 sé mau biéu hién hinh thai nhiéu nhat & xir Iy hoé chat colchicine 1a
CT7 (C.100 ppm - 4 gid) két qua cho dugc 35,56 % sé mau c6 nhiing thay ddi vé kiéu hinh
va ty 16 mau séng, c6 mam chdi dat 46,64 % va co kich thuéc mau 0,62 cm, c6 thé thdy day
la mot cong thic rat cé tiém ning dé tao ra nhitng dong dot bién (Bang 3.5). Ty Ié tao ra
nhiing thay d6i hinh thai & thi nghiém xir ly bang DMS thi thap hon, dat két qua cao nhat
1a 14,12 % & CT6 (D.50 ppm - 4 gid) xt ly bang DMS; ngoai ra cac cong thic CT2, CT16
cling ¢6 ty 18 hinh théi bién di cao 1a 13,37 % va 13,34 %. Nhitng cong thirc thi nghiém xu
ly bang DMS khac cho ty 1& hinh thai bién di dao dong trong khoang 1,11 — 11,36 %; con
thi nghiém xu 1y bang colchicine la 11,11-31,67 % (Bang 3.6).
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Bang 3.5. Két qua xu ly mau protocorm bang colchicine sau 4 tuan va 8 tuan nudi cay

cong | Nong | Thoi Chi tiéu theo ddi mau protocorm xir ly bing colchicine

thiec | do xie | gian 4 tudn 8 tuan
ly Xt ly Ty lé Ty I¢ protocorm | Kich thwoéc Ty ¢ Ty I¢ protocorm | Ty I€ protocorm | Kich thwéc
(ppm) | (gid) | protocorm | phéattrién mam | protocorm protocorm | phét trién mam c6 thinh thai protocorm

song (%) chéi (%) (cm) song (%) choi (%) bién di (%) (cm)

bC 0 95,56+2,22? 80,00+3,332 0,26+0,00 86,68+3,332 70,00+1,922 0,00+0,00/ 0,45+0,01°°
CT1 50 2 75,56+5,88" 22,2242 94° 0,38+0,02*¢ | 65,56+4,84° 52,22+1,11 16,22+2 2699 0,61+0,06%
CT2 100 2 70,00+6,94° 13,33+1,92% 0,39+0,03*¢ | 60,00+5,77° 43,33+3,85% 18,89+2,22¢f 0,61+0,03%
CT3 200 2 57,78+4,84%¢ 5,56+2,22¢f 0,37+0,03*¢ | 5556+4,01" 44, A4+4 84 27 ,44+3,23%¢ 0,65+0,05%
CT4 400 2 40,0045,779" 0,00+0,00¢ 0,29+0,04%9 | 28,89+6,19¢f 22,22+6,769" 18,56+5,57" 0,68+0,042
CT5 800 2 11,11+2,93"° 0,00+0,009 0,39+0,04%9 | 556+1,11%" 1,11+1,11mn 1,11+1,11" 0,63+0,04%
CT6 50 4 67,78+4,01° 20,00+1,92¢ 0,35+0,01*7 | 64,44+4,01°° 55,56+4,01° 31,67+4,19% 0,60+0,04%
CT7 100 4 58,89+4,84¢ 11,11+1,11% 0,31+0,02%9 | 54,44+4,01° 46,64+5,09°° 35,56+4,842 0,62+0,04%
CT8 200 4 44 ,44+4 847 11,11+4 84% 0,43+0,012 37,7844 44% 30,00+6,67¢9 23,38+6,64"¢ 0,65+0,05%
CT9 400 4 14,4442 94%" 1,11+1,11% 0,28+0,01%9 8,89+1,11"" 3,33+1,92™ 3,33+1,92" 0,63+0,03%
CT10 | 800 4 4,44+1,11" 1,11+1,11% 0,30+0,04%9 2,22+1,11" 0,00+0,00" 0,00+0,00! 0,47+0,12°
CT11 50 6 52,2242 220 18,89+2,94°¢ 0,33+0,01*9 | 43,33+3,85¢ 34,44+4,01%" 26,67+5,09%¢ 0,59+0,02%
CT12 | 100 6 A4, A4+4 849 12,22+1,11¢ 0,38+0,01%¢ | 34,44+6,19%f 25,56+7,29°" 21,11+8,010F 0,50+0,03%°¢
CT13 | 200 6 22,2246,19" 10,00+3,33¢% 0,4040,02*¢ | 15,56+4,84" 7,78+4,01%" 7,78+4,019" 0,56+0,01%
CT14 | 400 6 8,89+1,11M° 2,22+1,11° 0,32+0,01°9 7,78+1,11"" 5,56+1,11"" 5,56+1,119" 0,62+0,04%
CT15 | 800 6 0,00+0,00° 0,00+0,00¢ 0,00+00" 0,00+0,00" 0,00+0,00" 0,00+0,00! 0,00+0,00¢
CT16 50 8 47,78+1,11%9 18,89+1,11°¢ 0,3240,01°9 | 43,33+3,85¢ 35,56+4,01% 30,16+3,89% 0,58+0,01%
CT17 | 100 8 30,00+3,33" 13,33+1,92% 0,29+0,0099 | 2556+2 22" 24,44+2 94N 18,89+2,22¢F 0,58+0,01%
CT18 | 200 8 20,00+1,92'™ 11,11+2,94% 0,30+0,01¢9 | 14,44+1,11" 13,33+1,92" 13,33+1,92¢" 0,59+0,03%
CT19 | 400 8 5,56+1,11m 1,11+1,11% 0,36+0,01%¢ 4,44+1,11" 4,44+1,11" 4,44+1,11" 0,62+0,03%
CT20 | 800 8 0,00+0,00° 0,00+0,00¢ 0,00+0,01" 0,00+0,00" 0,00+0,00" 0,00+0,00! 0,00+0,00¢
CT21 50 10 23,33+3,85' 10,00+1,92¢% 0,42+0,002 17,78+2,949" 16,67+1,92Mk 12,2242 22 0,62+0,02%
CT22 | 100 10 14,44+1,11K" 5,56+1,11°¢f 0,36+0,02%¢ | 13,33+1,23"™ 12,22+1,11-™ 11,11+2,22% 0,63+0,03%
CT23 | 200 10 3,33+1,92"° 1,11+1,11% 0,304+0,08%9 | 3,33+1,92™ 3,33+1,92™ 3,33+1,92N 0,50+0,17%¢
CT24 | 400 10 1,11+1,11"° 0,00+0,009 0,24+0,09%" 1,11+1,11" 1,11+1,11M" 1,11+1,11" 0,32+0,17%
CT25 | 800 10 0,00+0,00° 0,00+0,00¢ 0,0040,00" 0,0040,00" 0,0040,00" 0,0040,00! 0,00+0,00¢

(Trung binh + sai sé chudn (SE); Céac ché cai giong nhau cho biét khong co suw khac biét c6 y nghia thong ké (p < 0,05, Ducan’s test
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Bang 3.6. Két qua xu Iy mau protocorm bang Dimethyl sulphate (DMS) sau 4 tuan va 8 tuan nudi cay

Cong | Nong | Thoi Chi tiéu theo ddi mau protocorm xir ly bing Dimethyl sulphate (DMS)
thiec | do xir | gian 4 tudn 8 tuan

ly xi ly Ty lé Ty I€ protocorm | Kich thuwéc |Ty I€ protocorm | Ty I€ protocorm [Ty Ié protocorm c6| Kich thwéc

(ppm) | (9id) | protocorm | phat trién mam | protocorm song (%) phat trién mam | hinh thai bién di |protocorm (cm)
song (%) chéi (%) (cm) chéi (%) (%)

bC 0 0 97,78+2,222 70,00+1,922 0,25+0,01%¢ 91,11+4,842 84,4442 942 0,0040,00' 0,57+0,12
CTl1 | 50 2 87,22+5,30P 43,89+1,47° 0,26+0,02% 71,2242 86" 48,56+1,83° 7,83+0,92°¢ 0,46+0,01%
CT2 | 100 2 65,56+4,84° 12,2242 22¢ 0,25+0,01%¢ 51,11+2,93¢ 21,11+1,11°% 13,37+2,232 0,42+0,02"d
CT3 | 200 2 51,11+1,119 8,89+1,11°¢ 0,22+0,01%¢ 40,00+1,92¢ 17,78+1,11°¢ 11,36+1,94% 0,37+0,01°F
CT4 | 400 2 17,78+1,11 4,44+1,119" 0,22+0,00% 15,56+1,119" 5,56+1,119" 5,56+1,1199 0,39+0,01°"
CT5 | 800 2 8,89+1,119 0,00+0,00 0,20+0,01°¢ 6,67+0,06" 2,22+1,11M 2,22+1,11% 0,39+0,020-¢
CT6 | 50 4 80,56+5,30° 34,67+1,47° 0,27+0,022 63,56+3,66° 44 56+1,93° 14,12+1,992 0,38+0,01""
CT7 | 100 4 40,00+3,33¢ 5,56+1,11% 0,26+0,00% 33,33+1,92f 15,56+2,94" 10,38+2,26%°¢ 0,37+0,03""
CT8 | 200 4 18,89+2,94F 4,44+1,11%9 0,20+0,00°¢ 12,2242 22N 6,67+1,929" 4,33+0,554" 0,38+0,01°"
CT9 | 400 4 5,56+1,119 0,00+0,00 0,18+0,01¢¢ 3,33+1,929 1,11+1,11" 1,11+1,119" 0,34+0,07""
CT10| 800 4 3,33+1,929 1,11+1,119" 0,19+0,02¢¢ 2,22+1,119 1,11+1,11Y 1,11+1,119" 0,29+0,079F
CT11| 50 6 65,4442 92¢ 22,37+3,92¢ 0,26+0,02% 57,78+4,84° 31,70+2,17¢ 10,69+1,75%°¢ 0,36+0,04""
CT12 | 100 6 18,89+2,94f 4,44+1,119" 0,25+0,01%¢ 15,56+1,119" 8,89+1,119 6,80+1,93¢%¢ 0,35+0,01°"
CT13| 200 6 7,78+2,229 1,11+1,019" 0,19+0,01¢® 5,56+2,941 3,33+1,92" 3,33+1,92 &N 0,31+0,07¢F
CT14 | 400 6 4,44+1 119 0,00+0,00! 0,21+0,02%¢ 3,33+1,92) 1,11+1,11" 1,11+1,119" 0,29+0,06%
CT15| 800 6 3,33+1,929 0,00+0,00' 0,25+0.06%° 3,33+1,92) 2,22+1,11™ 2,2241,11%h 0,32+0,09°
CT16| 50 8 54,78+5,83¢ 18,48+0,90¢ 0,26+0,02% 48,7842 449 23,78+2,344 13,34+2,24? 0,45+0,03%¢
CT17 | 100 8 17,78+1,11F 3,33+0,87%" 0,26+0,01% 14,44+1,119" 8,89+1,119 6,56+0,88%" 0,40+0,02"¢
CT18 | 200 8 4,44+1,119 0,00+0,00' 0,26+0,01% 3,33+0,00/ 2,22+1,11M 1,1141,119" 0,35+0,00°F
CT19 | 400 8 2,22+1,119 0,00+0,00 0,22+0,04% 2,2241,11 0,00+0,00% 0,0040,00' 0,25+0,05
CT20| 800 8 0,00+0,00" 0,00+0,00' 0,00+0,00° 0,00+0,00K 0,00+0,00% 0,00+0,00' 0,00+0,00"
CT21| 50 10 25,34+5,09 12,78+1,47¢ 0,26+0,02 2 21,56+2,899 15,28+1,63 10,83+1,81%°¢ 0,38+0,04"
CT22 | 100 10 7,78+1,119 0,00+0,00' 0,26+0,02% 6,67+1,921 3,33+0,00™ 3,33+0,00°" 0,37+0,03""
CT23| 200 10 3,33+1,929 0,00+0,00! 0,21+0,03%¢ 2,2242 221 0,00+0,00% 0,0040,00' 0,26+0,06¢9
CT24 | 400 10 5,56+1,119 0,00+0,00' 0,23+0,01%¢ 3,33+1,92 1,11+1,11Y 1,1141,119" 0,32+0,06°F
CT25| 800 10 0,00+0,00" 0,00+0,00' 0,00+0,00° 0,00+0,00K 0,00+0,00¢ 0,00+0,00' 0,00+0,00"

(Trung binh + sai sé chudn (SE); Céc ché cai giong nhau cho biét khong c6 s khac biét ¢6 ¥ nghia thong ké p < 0,05, Ducan’s test)
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3.2.1.2 Gdy dét bién trén mo seo lan Gid hac tim Hué

M6 seo dugc tach nho thanh nhitng khdi nho ¢ kich thude twong dong nhau (0,2-0,3
cm) sau d6 xir ly colchicine va DMS. Két qua thi nghiém duoc trinh bay & bang 3.7 va bang
3.8.

Két qua 4 tuan nudi cay sau khi md seo duoc xu Iy colchicine cho thay ty Ié sbng cua
mo seo dat cao nhit 57,78 % (CT1) so vai d6i ching 1a 96,67 % diéu nay ching to md seo
chiu anh huong rét 16n bai colchicine. Ty 1¢ séng cua md seo ludn thap hon 50 % khi xir ly
bang colchicine véi ndng d6 200 ppm tré 18n & bat ky thoi gian xtr Iy ndo, ty 1& ndy thap nhat
& cac cong thuc CT15, CT20, CT25 véi 0 % mau con sdng. Cac thi nghiém c6 md seo xuat
hién mam chdi rat thap chi tir 1,11 — 22,22 % so voi d6i ching thi ty & nay 1a 85,56 %. Tuy
nhién kich thudc caa mo seo lai ting, dat gié tri cao nhat 1a 0,69 cm & cong thirc d6i chitng va
0,67 cm (CT13) (Bang 3.7).

Thi nghiém xu ly bang DMS sau 4 tuan c6 ty 1é song cao nhat dat 83,17 % (CT1). Ty
18 séng thap nhat (0 %) & cac cdng thirc CT20 va CT25 khi nong ¢6 DMS & mirc 800 ppm va
thoi gian xir Iy 1a 8 gio tré 1én. S6 lwong mé seo phat trien cé mam choi khi xir Iy bang DMS
cao nhat dat 51,72 % (CT1) so véi ddi ching 1a 76,67 %, cac cong thirc thi nghiém CT5,
CT13, CT14, CT15, CT18, CT19, CT22, CT23, CT24 déu c6 mau séng nhung miu chua cd
phat trién xuat hién mam choi. Béi vai cong thire con lai mau déu cé xuat hién mam chdi véi
ty 1& tir 1,11 %-16,74 %. Nhitng mé seo con sdng cé kich thude dao dong tir 0,51-0,63 cm so
Vvé6i ban dau 12 0,2-0,3 cm (Bang 3.8).

Két qua sau 8 tuan theo ddi, ca hai thi nghiém xu Iy bang colchicine va DMS két qua
S0 véi thoi diém 4 tuan nudi cay thi déu cho thay ty Ié mau song c6 phan giam xudng nhung
ty 16 mau c6 mam chdi xuat hién lai ting 1én, bén canh d6 cac mau md seo phat trién ciing
Xuat hién cac hinh théi khéc biét so voi ddi chimg. Giai doan 8 tuan sau khi xu ly colchicine,
CT1 cho ty Ié mau séng 50 % va ty 1é mau c6 mam chdi phat trién (40 %) cao nhat. O cong
thirc thi nghiém CT5, CT24 van ¢6 mau sdng vai ty 18 lan luot 12 2,22 % va 1,11% tuy nhién
c4c mau nay khong phat trién dugc mam choi. Ty 16 mau cé xuat hién hinh thai bién di cao
nhét 12 & cac cong thirc CT3, CT6, CT11 theo thir tw 13 24,67 %; 24,93 % va 25,69 %. Déi véi
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cac cong thirc CT10, CT14, CT19, CT23 c6 ty 16 mau sbng rat thap chi tir 1,11 %- 2,22 %
nhung déu phat trién mam choi va co biéu hién hinh thai khac véi ddi chiang. M seo ting
truong dat kich thudce tét nhat 1a CT11 (0,90 cm), ngoai cac cong thirc ¢6 mau chét hoan toan
thi nhirng c6ng thirc con lai mau déu co sy tang trudng kich thudce tir 0,51-0,88 cm (Bang 3.7).

Khi dugc xtr Iy bang DMS, ty 1é m6 seo con sdng sau 8 tuan cao nhat dat dugc la 73,62
%, ty 16 mam chdi phat trién dat 53,32 % tuy nhién s6 mau c6 biéu hién hinh thai khac so véi
dbi chung thap chi dat 4,43 % (CT1). Cong thic ¢d s mau bién di hinh thai I6n nhat a 14,93
% (CT6), cac cong thac khac ty 1€ nay chi dao dong ¢ muc 1,11-12,19 %. Khi xtr ly mo se¢o
bang DMS v&i ndng d 400 ppm tré 1&n trong thoi gian 6-10 gid cac mau bi chét 100 % va ¢
nong d6 800 ppm trong 2 gid ciing c6 két qua twong tu (Bang 3.14). Kich thudc cia mau giai
doan nay dat duoc trong khoang 0,51 — 0,86 cm, cao nhat & cong thire d6i chung (0,86 cm)
(Bang 3.8).

Gay dot bién bang sir dung DMS dugc Mostafa (2015) sir dung trén cay Xa cir (Khaya
senegalensis) dé tao ra cac gidng méi co dic tinh tét hon. Ong da sir dung hat cay Xa cir ngam
trong dung dich DMS (0, 1000, 2000, 3000, 4000 va 5000 ppm) va trong 15 gio. Két qua da
ra cay co sb canh, so 14 ting 1én dang ké, dong thoi cac dic diém vé hinh dang 14, mau caa
than non, cudn 14 ciing thay ddi (tir xanh chuyén sang do), dac biét 1a kha ning sinh truéng
dugc cai thién tét hon [126]. Mot cong bb khéac cia Mostafa va Alhamd (2016) trén cay Cay
hoa Huynh lién (Tecoma stans) da st dung DMS (ndng d6 0, 200, 400, 600, 800 va 1000 ppm
trong 15 gio ) dé xu ly hat muc tiéu tao ra bién di di truyén. Két qua thu duoc cac bién di vé
tinh trang sinh dudng nhu hinh dang, kich thuéc 14, chiéu cao cay, va mot sé dic diém bién di
& 56 luong, hinh dang va mau sac hoa [127].

Theo Vasko va Kyrychenko (2016) trén cay hoa Hudng duong (Helianthus annuus), tac
gia da sir dung DMS véi nong do 0,01 — 0,05 % dé xt ly hat trong 18 gid, két qua da thu duoc
nhitng bién dbi vé dic diém hinh théi chiéu cao, kich thuéc hoa, mau sac, s 1a ¢ 1, 2 thé hé
[175]. Ngoai ra, hién nay dé ting hiéu qua tac dong cia DMS 1én ddi twong can xur ly, cac nha

khoa hoc con ding cac dan xuat caa DMS [173].

87


https://ascidatabase.com/author.php?author=Gehan&mid=G.&last=Mostafa
https://ascidatabase.com/author.php?author=Mona&mid=F.%20Abou&last=Alhamd

Bang 3.7. Két qua xtr Iy mau mé seo bang colchicine sau 4 tuan va 8 tuan nudi ciy

Nong |Thoi Chi tiéu theo ddi mé seo xir Iy bang colchicine
Cong | dé xir |gian 4 tuan 8 tuan
thirc ly [xiely | Tylé moseo | Ty € mdseo phat |Kichthwéc | Tylé méseo | Ty lé mo seo phat [Ty 1é€ mo seo co thinh | Kich thwéc
(ppm) [(gio) | sbng (%) [trién mam chdi (%) |mdseo (cm) | séng (%) |trién mam chdi (%) | thai bién di (%)  |mo seo (cm)
bC 0 96,67+1,93? 85,56+1,112 0,69+0,04% | 96,67+1,93? 94,44+2 942 0,000,009 0,79+,035%¢
CTl1 | 50 2 | 57,78+4,84° 15,56+1,11¢ 0,65+0,01%¢ | 50,00+3,85 P 40,00+5,09° 19,31+0,78° 0,81+0,03%¢
CT2 | 100 2 52,22+4,01° 14,4442 22% 0,65+0,02%¢ | 43,33+3,85¢ 31,11+4,01° 23,33+1,92% 0,82+0,02%4
CT3 | 200 2 | 46,67+1,92% 6,67+1,92" 0,61+0,03%¢ | 37,78+2,94% 27,78+2,94¢% 24,67+2,912 0,81+0,03*¢
CT4 | 400 2 33,33+1,92f 0,00+0,00! 0,55+0,01¢ | 24,44+1,11 13,33+1,92¢ 11,33+1,02% 0,71+0,024-9
CT5 | 800 2 8,89+1,11J 0,00+0,00/ 0,52+0,01¢ | 2,22+1,11K 0,00+0,00' 0,00+0,009 0,52+0,01"
CT6 | 50 4 | 47,78+1,11% 14,44+1,11% 0,65+0,01%C | 42,2242 94 27,78+1,11°% 24,9342 132 0,88+0,01%
CT7 | 100 4 44,44+1,11¢ 13,33+1,92¢¢ 0,64+0,01%¢ | 42,22+1,11°% 22,22+1,11¢ 18,89+1,11° 0,87+0,04%¢
CT8 | 200 4 34,44+1,11f 7,78+2,221 0,63+0,01°¢ | 20,00+1,92 13,33+1,92¢ 13,33+1,92¢ 0,76+0,02%F
CT9 | 400 4 | 15,56+1,11" 4,44+1,1197 0,65+0,01%¢ | 11,11+1,11M 8,89+1,11°9 7,78+1,11% 0,82+0,0224
CT10| 800 4 | 556+1,11km 2,22+1,11M 0,53+0,01¢ | 1,11+1,11Kk 1,11+1,11" 1,11+1,11% 0,60+0,069"
CT11| 50 6 | 46,67+1,92% 22,2242 94° 0,63+0,01%° | 40,00+1,92% 31,11+4,01° 25,69+4,192 0,90+0,032
CT12| 100 6 | 37,78+2,92¢ 15,56+2,94°¢ 0,66+0,01%¢ | 31,11+2,22¢ 25,56+2,22% 20,97+2,00% 0,82+0,03*
CT13| 200 6 18,89+2,94" 10,00+1,92%F 0,67+0,03%® | 1556+1,119" 13,33+0,00° 12,22+1,11% 0,80+0,02%¢
CT14 | 400 6 7,78+1,114 2,22+1,11M 0,53+0,01¢ | 2,22+1,11)k 2,22+1,11" 2,22+1,11° 0,70+0,099¢
CT15| 800 6 0,00+0,00™ 0,00+0,00! 0,00+0,00" | 0,00+0,00% 0,00+0,00' 0,00+0,00¢ 0,00+0,00'
CT16| 50 8 | 42,22+1,11% 21,1142 22° 0,66+0,03%* | 36,67+1,92¢ 26,67+1,92¢ 21,33+1,63% 0,86+0,04%¢
CT17 | 100 8 25,56+1,119 10,00+1,92¢ 0,60+0,01%¢ | 18,89+2,229 12,22+1,11°8 10,78+0,43¢ 0,80+0,05%¢
CT18 | 200 8 | 11,11+1,11% 5,56+1,11" 0,55+0,02¢ | 6,67+0,00" 5,56+1,11"" 4,83+0,98° 0,68+0,05%"
CT19| 400 8 3,33+1,93'm 1,11+1,11" 0,57+0,04% | 1,11+1,11K 1,11+1,11" 1,11+1,11% 0,63+0,11"
CT20 | 800 8 0,00+0,00™ 0,00+0,00! 0,00+0,00" | 0,00+0,00% 0,00+0,00" 0,00+0,00¢ 0,00+0,00'
CT21| 50 10 | 14,44+1,11™ 8,89+1,11°%9 0,62+0,00° | 11,11+1,11M 11,11+1,11°¢ 10,11+0,35% 0,76+0,03F
CT22 | 100 10 | 8,89+1,11/ 4,44+1,119] 0,64+0,01%C | 4,44+1,11) 4,44+1,119 4,44+1,11°f 0,74+0,01%f
CT23| 200 | 10 | 5,56+1,11%™ 1,11+1,117" 0,52+0,01¢ | 1,11+1,11Kk 1,11+1,11" 1,11+1,11% 0,56+0,04"
CT24 | 400 10 | 1,11+1,11™ 0,00+0,00/ 0,51+0,00° | 1,11+1,11k 0,00+0,00' 0,00+0,009 0,52+0,00"
CT25| 800 | 10 | 0,00+0,00™ 0,00+0,00! 0,00+0,00" | 0,00+0,00% 0,0040,00' 0,00+0,00¢ 0,0040,00'

(Trung binh + sai sé chudn (SE); Céc ché cai giong nhau cho biét khong co s khac biét c6 y nghia thong ké p < 0,05, Ducan’s test)
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Bang 3.8. Két qua xtr Iy mau mé seo bang Dimethyl Sulphate (DMS) sau 4 tuan va 8 tuan nudi cay

N3N Thoi Chi tiéu theo ddi mo seo xir Iy bang Dimethyl Sulphate (DMS)
cong | 4o x?r gian 4 tuan 8 tuan
bl '|y >I(1,r Tylémdseo | Tylé¢ mdseophat | Kich thwéc | Ty @ mdseo | Ty 1€ moseo phat [Ty I¢ md seo c6 hinh| Kich thuéc
(ppm) (gi{‘r) song (%) trien mam choi (%)| mo seo (cm) song (%) | trien mam choi (%)| thai bien di (%) |md seo (cm)
bC 0 0 96,67+1,93% 85,56+1,11% 0,69+0,04* | 95,56+2,94° 88,89+1,11° 0,00£0,00¢ 0,86+0,05°
CT1 | 50 | 2 | 57,78+4,84° 15,56+1,11° 0,65+0,01*° | 73,62+1,32° 53,32+2,34° 4,43+0,63° 0,850,0%
CT2 | 100 | 2 | 52,22+4,01° 14,44+2,22% 0,65+0,02*° | 54,4442 94° 32,22+2,94° 8,38+1,19¢ 0,75+0,02"
CT3 | 200 | 2 | 46,67+1,92% 6,67+1,92"" 0,61+0,03"¢ | 33,33+3,85¢ 21,112,22° 12,19+1,50" 0,80+0,02%
CT4 | 400 | 2 | 33,33+192' 0,00+0,00/ 0,55+0,01° | 7,78+2 22K 4,44+1,11%" 3,71+0,38°f 0,71+0,02¢
CT5 | 800 | 2 8,891,121 0,00+0,00/ 0,52+0,01° | 0,00+0,00" 0,00+0,00' 0,00£0,00¢ 0,00+0,00'
CT6 | 50 | 4 | 47,78+1,11% 14,44+1,11% 0,65+0,01*° | 66,58+2,95° 37,49+2,11° 14,93+1,91° 0,67+0,01%
CT7 | 100 | 4 | 44/44+111° 13,33+1,92°¢ 0,64+0,01*° | 24,44+1,11" 14,44+1,11 7,770,63" 0,65+0,04%
CT8 | 200 | 4 | 34444111 7,78+2,22" 0,63+0,01% | 7,78+1 11 3,33+0,00%" 3,33+0,00°' 0,61+0,02°¢
CT9 | 400 | 4 | 1556+1,11" 4,44+1,119 0,65+0,01*° | 3,33+1,92%™ 1,111,117 1,1141,11% 0,56+0,05™"
CT10 | 800 | 4 | 55641,11" 2,22+1,11™ 0,563+0,01° | 1,11+111™" 1,11+1,11" 1,11+1,11"% 0,53+0,02"
CTil1 | 50 | 6 | 46,67+1,92% 22,22+2,94° 0,63+0,01*° | 47,74+1,08° 18,68+0,73° 13,56+1,09° | 0,68+0,01°°
CT12 | 100 | 6 | 37,78+2,92% 15,56+2,94° 0,66+0,01*° | 10,00+1,92 5,56+1,11° 3,89+0,48°" 0,69+0,02°°
CT13 | 200 | 6 | 18,89+2,94" 10,00+1,92 0,67+0,03® | 2,22+1,11"™ 1,111,117 2,22+1,11%9 0,53+0,02"
CT14 | 400 | 6 7,78+1,11¢ 2,22+1,11" 0,5340,01° | 0,00+0,00™ 0,00+0,00 0,00+0,00° 0,00+0,00
CT15 | 800 | 6 0,00+0,00™ 0,00+0,00/ 0,0040,00" | 0,00+0,00™ 0,00+0,00' 0,00£0,00¢ 0,00+0,00'
CT16 | 50 | 8 | 42,22+41,11% 21,1142,22° 0,66+0,03° | 41,43+1,13' 12,59+1,35' 10,23+1,35% | 0,61+0,04°9
CT17 | 100 | 8 | 2556+1,119 10,00+1,92° 0,60+0,01% | 556+1,11 4,441,119 2,72+1,43%9 0,62+0,02°"
CT18 | 200 | 8 | 11,11111% 5,56+1,11" 0,5540,02° | 1,11+1,11" 0,00+0,00 0,00+0,00° 0,52+0,00"
CT19 | 400 | 8 | 3,33+1,93" 1,111,117 0,57+0,04" | 0,00+0,00" 0,00+0,00' 0,00£0,00¢ 0,00+0,00'
CT20 | 800 | 8 0,00+0,00™ 0,00+0,00/ 0,0040,00" | 0,00+0,00™ 0,00+0,00' 0,00£0,00¢ 0,00+0,00'
CT21 | 50 | 10 | 14,44+111" 8,89+1,11%9 0,62+0,00° | 19,62+0,77' 6,78+0,85 3,03£0,72% 0,56+0,05™"
CT22 | 100 | 10 | 8,389+1,11" 4,44+1,11%) 0,6440,01*° | 2,22+1,11"™ 1,11+1,11" 1.11+1,11° 0,5440,02%"
CT23 | 200 | 10 | 55641,11%" 1,111,117 0,5240,01° | 1,11+1,11" 0,00+0,00 0,00+0,00° 0,510,00"
CT24 | 400 | 10 | 1111117 0,000,00 0,51+0,00° | 0,00+0,00™ 0,0040,00" 0,00£0,00¢ 0,00+0,00
CT25 | 800 | 10 | 0,00+0,00" 0,00+0,00 0,00£0,00" | 0,00+0,00" 0,00+0,00" 0,00+0,00° 0,00+0,00

(Trung binh + sai sé chudn (SE); Céac ché cai giong nhau cho biét khong co6 s khac biét ¢6 y nghia thong ké (p < 0,05, Ducan’s test)
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Hinh 3.12. Trang thai md seo khi xir Iy bang colchicine va DMS dugc nudi ciy 4 tuan. (A.
Paéi ching khéng xiz ly hoa chat; B. Xu Iy colchicine nong dg 100 ppm trong 2 gio; C. Xt Iy
colchicine nong dg 200 ppm trong 4 gio; D. Xu Iy colchicine néng d@é 400 ppm trong 6 gio;
E. Xir ly DMS nong dé 50 ppm trong 2 gio; F. Xi ly DMS néng dé 100 ppm trong 4 gio; G.
Xt Iy DMS nong dé 200 ppm trong 4 gio; H. Xir Iy DMS néng dé 800 ppm trong 8 gio.)
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Hinh 3.13. Trang thai md seo khi xir Iy bang colchicine va DMS dugc nudi cy 8 tuan. (A.
Poi chirng khong xi ly hod chat; B. Xi ly colchicine néng dg 50 ppm trong 6 gio; C. Xi Iy
colchicine nong @ 200 ppm trong 8 gio; D. Xu Iy colchicine nong dé 400 ppm trong 10 gio;
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E. Xir Iy DMS nong dé 100 ppm trong 2 gio; F. Xir Iy DMS nong dé 100 ppm trong 8 gio ; G.
Xi# Iy DMS néng dé 200 ppm trong 4 gio; H. Xir Iy DMS néng dé 200 ppm trong 10 gio.)

Nhu vay, qua két qua nghién ciu caa ching toi va nhitng cong bd trudc day c6 thé thay
DMS 12 mét chét cé tac dung manh 1am bién ddi cau trdc di truyén, dan dén nhing bién déi
vé hinh thai ¢ cac thé hé tiép theo. N6 c6 thé duoc &p dung trén nhiéu déi twong cay trong, va
cd thé duogc xir Iy & cac giai doan, protocorm, md seo trong nudi cdy in-vitro, hoic dugc xir ly
truc tiép trén hat.

Phat trién cac phuong phap va k¥ thuat tao gidng dot bién hiéu qua bang hoa chat thi
Colchicine 12 mot chat duoc lra chon hang dau dé tng dung. C6 tac dong lam ting s6 luong
nhi&m séic thé hay con goi 1a da bdi 1a mot trong nhitng cong cu dé cai thién cay trong. Thé da
boi da dong mot vai trd quan trong trong nhan giéng cdy trong va ca su tién hoa cua thyc vat
[149]. Mot nghién ciru trén lan D. chrysotoxum L. nghién ctru dung colchicine néng dé 0,
0,01, 0,02, 0,03, 0,04 va 0,05 % (w/v) trong 1, 2, 3, 4 va 5 ngay dé xir 1y thé giong protocorm
(PLB), két qua 1a khoang 84 % PLB sdng sot va ty 16 mau ti boi 13 47 % [50]. Theo cong bd
cua Deepti Srivastava va cong su (2018) tao dot bién lan Aerides crisa Lindl., tac gia ding
colchicine (0,025-0,4 %) tac dong lén protocorm xir ly trong 5 ngay. Két qua ghi nhan ty 18
sbéng cua protcorm sau 30 ngay Xt Iy dat 42-58 %, ty 1& xuat hién bién di 1a 19-86 %, hiéu qua
tao bién di cao khi co su két hop voi EMS hoic tia gamma [166]. Nghién ciu cua Fei Wang
va va cong su (2023) da tao dong da boi lan D. wardianum Warner bang colchicine nong do
25,75, 125, 250 va 500 uM, thoi gian xir Iy 14 6, 8, 12 va 24 gio, tac dong 1én protocorm. Két
qua dugc ghi lai sau 60 ngay nudi cay l1a ty 1é séng 62- 96 %, cAc mau di c6 phan hoa chdi 14
[177].

Két qua nghién ciru va nhiing cdng bé trude day da cho thay colchicine 1a méot chat co
tac dong manh trong tao bién di cay trong va cé thé dugc &p dung o nhiéu loai cay trong co
thé ¢ giai doan hat, md seo, protocorm, hoic dinh sinh truéng déu mang lai hiéu qua. Tuy
nhién néu xu Iy & nong do cao va thoi gian kéo dai thi ty 18 séng cua mau thip ciing nhu c6
nhiéu bién doi bat loi cho cay [177]. Mot tac dong khéc cua colchicine 1a & ndng d6 thap né

c6 tac dung kich thich cho su sinh trugng, day nhanh téc d6 ting truong cua té bao, giup ting
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cudng tong hop hormone ting trudng thuc vat va thay déi hoat dong cac enzyme, tir d6 1am
tang kha ning thich nghi cua té bao véi moi truong [166].

3.2.2 Anh huéng ciia chat diéu hoa sinh trwéng dén kha ning tai sinh choi

3.2.2.1 Taéi sinh chéi tir protocorm sau khi xa Iy hoa chat

M3u protocorm sau khi cdy vao méi truong dinh dudng c6 bd sung chat diéu hoa sinh
treong BA va NAA dugc theo ddi va ghi lai céc chi tiéu danh gia ¢ 8 tuan nudi cy. Két qua trinh
bay & bang 3.9.

Kha ning tao chdi cua protocorm xir ly colchicine & nghiém thtre ddi chiing khi khéng b
sung chat diéu hoa sinh truéng BA va NAA vao méi truong cu thé vai ty 18 tao choi 66,78 %,
trung binh 2,34 chdi/mau, chiéu cao chdi 1,25 cm va c6 2,55 la/chdi. Két qua dat tot hon khi moi
trueong ¢ bo sung thém chat diéu hoa sinh truong, voi nong do BA tir 0,5 — 1.5 mg/L (CT1, 2, 3)
da cho ty 1¢ tao chdi 73,86 — 80,78 %, trung binh dat tir 3,47-4,48 chdi/mau, chiéu cao 1,49-1,74
cm vaso 14 1a 3,13-3,25 l&/choi. Két qua tai sinh chdi tét nhat dugc ghi nhan & CT7 khi méi truong
b6 sung 1 mg/L BA va 0,5 mg/L NAA di cho ty ¢ tao chdi 100 %, s6 choi dat 4,95 chdi/mau,
chiéu cao chdi 1a 2,28 cm va chdi ¢ sb 14 4,10 1a/chéi, choi cao, to khoé c6 mau xanh dam 14
nhiéu 12 16n. Hiéu qua téi sinh va chat lugng chdi déu giam di khi ndng d6 BA va NAA bd sung
vuot qua 1,5 mg/L, diéu ndy c6 thé do ham luong kich thich sinh truéng qué cao trong méi truong
da gay e ché qua trinh trinh phan hod té bao dé protocorm hinh thanh chéi.

Két qua thi nghiém kha ning tai sinh chdi ciia protocorm da xir ly DMS thé hién khong tét
bang khi so véi protocorm duoc xir ly colchicine. Véi nghiém thirc ddi chimg (BC) cho ty 18 tao
chdi 60,36 %, s chdi trung binh dat 1,57 chdi/mau, chiéu cao 0,86 cm va cd 1,75 1a/chdi, choi
thap, nho yéu, c6 mau xanh vang, co it la hodc chua co 14. Kha ning tai sinh chdi cling duoc cai
thién khi moi trudng dinh dudng bd sung BA ndng do 0,5-1,5 mg/L, Véi ty 1¢ tao chdi dao dong
66,77 — 74,65 %, trung binh dat tir 1,56-2,55 chdi/mau, chiéu cao tir 0,96-1,21 cm va c6 s6 14 tir
2,44-2,74 l4/chdi (CT1,2,3). Kha ning tai sinh choi tét nhat khi méi trudng bo sung két hop BA
va NAA véi nong d6 0,5 mg/L BA va 0,5 mg/L NAA cho két qua ty 1¢ tao chdi 95,68 %, trung

binh 3,67 chdi/mau, chiéu cao 2,00 cm/chdi va dat 3,80 1&/chdi, choi to khoé, c6 mau xanh dam,
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l4 nhiéu. Khi ndng do kich thich sinh treong bd sung vao mdi truong dinh dudng vugt ngudng 1
mg/L cho hiéu qua tai sinh chdi giam xudng, va chat lugng chdi kém di.
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Hinh 3.14. Anh huéng caa chét diéu hoa sinh truong 18n kha nang tai sinh chdi ctia protocorm di
xir Iy hoé chét sau 8 tuan nudi cay. (A. Protocorm trén méi truong khong siz dung chdt diéu hoa
sinh truong (PC); B. Protocorm xu [y colchicine trong méi truong c0 0,5 mg/L BA va 0,5 mg/L
NAA; C. Protocorm xu ly colchicine trong méi truong ¢6 1,5 mg/L BA va 0,5 mg/L NAA; D.
Protocorm xu Iy colchicine trong méi truong ¢6 1 mg/L BA va 1 mg/L NAA; E. Protocorm xuz ly
DMS trong méi truong c6 1 mg/L BA va 0,5 mg/L NAA; F. Protocorm xu ly DMS trong moi
truong ¢6 0,5 mg/L BA va 0,5 mg/L NAA; G. Protocorm xu Iy DMS trong méi truong ¢6 2 mg/L
BA va 0,5 mg/L NAA; H. Protocorm xu ly DMS trong méi truong c0 1 mg/L BA.)
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Bang 3.9. Anh huong cua chat diéu hoa sinh truong dén kha ning tai sinh choi dot bién tir protocorm sau 8 tuan nudi cay

Cong | Chit diéu Chi tiéu theo doi
thic | hoa sinh N s N N s
trwdng Choi dgt bien do xa ly bang colchicine Choi d¢t bien do xa ly bang dimethyl sulphate
(mg/L)
BA | NAA | Ty létao S6 Chiéu cao | Sé6la/chéi | Pic | Ty létao S6 Chiéu cao | Sé la/chéi | Pic
chdi (%) | chéi/miu | chai (cm) diém | chdi (%) | choi/miu | chdi (cm) diém
choi choi
bC 0,0| 0,0 |66,78+0,61° | 2,34+0,11% |1,25+0,04°¢ | 2,55+0,06° | ++ |60,36+0,58° | 1,57+0,06° |0,86+0,07% | 1,75+0,06% | +
CT1 |05]| 0,0 |73,86+0,87%| 3,47+0,18° | 1,49+0,08" | 3,13+0,04° | ++ |73,48+0,52°| 2,55+0,06° |1,21+0,09* | 2,67+0,06*° | ++
CT2 |10] 0,0 |80,78+0,97°| 4,17+0,11° | 1,64+0,16" | 3,25+0,05° | ++ | 74,65+0,65° | 2,39+0,09% |1,01+0,02¢ | 2,74+0,10* | ++
CT3 |15] 0,0 |80,71+0,82° | 4,48+0,06° | 1,74+0,05" | 3,24+0,17° | +++ | 66,77+0,55% | 1,56+0,07° |0,96+0,04°° | 2,44+0,12° | ++
CT4 | 20| 0,0 |67,63+0,59° | 1,87+0,14" | 1,16+0,02% | 2,67+0,05% | ++ |40,86+1,49" | 1,09+0,079" |1,28+0,09% | 1,76+0,13% | +
CT5 |00]| 05 |80,41+1,06°| 2,47+0,05¢ | 1,38+0,02* | 2,85+0,06 | ++ |66,73+1,04| 2,15+0,16° | 1,44+0,07° | 2,62+0,09*° | ++
CT6 |05 ]| 05 |86,76+0,60° | 4,29+0,27° | 1,64+0,05" | 3,84+0,07° | ++ |9568+1,28% | 3,67+0,06* | 2,00+0,18* | 3,80+0,12% | +++
CT7 |10] 05 | 100+0,002 | 4,95+0,19% | 2,28+0,17% | 4,10+0,17% | +++ |81,69+1,33" | 3,35+0,05" | 1,41+0,09° | 2,95+0,10° | ++
CT8 |15]| 05 |79,67+1,21°| 1,97+0,08% | 1,22+0,06% | 2,55+0,06° | ++ |61,95+230° | 1,46+0,05%" | 1,17+0,09°9 1,88+0,14% | +
CT9 |20]| 05 |60,95+1,32" | 1,28+0,09% | 0,90+0,11" | 2,76+0,04%9 | ++ |53,40+1,29" | 1,08+0,07%" |1,07+0,08% | 1,56+0,18% | +
CT10 | 0,0 | 1,0 |73,12+1,53 | 3,15+0,17¢ | 1,27+0,04* | 2,85+0,05¢ | ++ |66,75+1,57%| 1,28+0,08" |1,06+0,10% | 1,88+0,19% | +
CT11 | 05| 1,0 |86,40+1,45" | 4,12+0,09° | 1,63+0,01° | 3,84+0,05° | +++ | 61,20+1,36° | 1,14+0,16% |1,07+0,15% | 1,93+0,22¢ | +
CT12 | 1,0 | 1,0 |66,14+0,85° | 1,77+0,14" | 1,00+0,11¢" | 2,18+0,08" | ++ |46,67+0,529 | 0,89+0,08" |0,97+0,06°¢ | 1,39+0,09¢" | +
CT13 |15| 1,0 |53,40+1,779| 1,10+0,06° | 0,85+0,05" | 1,46+0,06" | + |46,61+0,65%| 0,61+0,02' |0,97+0,12°¢ | 1,11+0,140 | +
CT14 | 2,0 | 1,0 |46,56+1,12" | 0,93+0,059 | 0,57+0,039 | 1,24+0,06" | + | 33,93+0,88' | 0,45+0,01' |0,69+0,09 ¢ | 0,83+0,039 | +

Chu thich: Cac chir cdi khdac nhau (a, b, c...) trén cung mét cot chi ra sy sai khdc cé y nghia thong ké cua trung binh
mau Véi p<0,05, Duncan’s test.
+: Chgi thap, nhé yéu, c6 mau xanh vang, it 1a hodc chwa cé 1d.
++: Choi thap, nhé yéu, cd mau xanh, c6 14 nho va it.

+++: Choi cao, to khoé, ¢é mau xanh dgm, 1a nhiéu va lon.
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3.2.2.2 Téi sinh chai tir m6 seo sau khi xi ly hoa cht

M seo xtr ly bang colchicine va DMS cdy trong méi truong dinh dudng c6 bo sung chat
kich thich BA va NAA, sau 8 tuan nudi cay két qua danh gia duoc thé hién ¢ bang 3.10.

Kha ning tai sinh chdi caa md seo xir 1y bang colchicine & cong thire dbi chimg (BC) c6
ty 1& hinh thanh chdi 12,44 %, s6 chdi trung binh 0,64 chdi/mau, chiéu cao chdi 0,56 cm, va co
1,15 l&/chdi, chéi co dic diém nho yéu, c6 mau xanh hoi vang, it 14. Khi méi truong duoc bd sung
chit diéu hoa sinh truang thi ty 1& hinh thanh chdi cao hon, trong sé nay cong thic dat két qua tot
nhat 1a méi trudng bo sung 1,5 mg/L BA va 0,5 mg/L NAA (CT8) véi két qua vé ty 1¢ hinh thanh
chdi, s6 chdi, chiéu cao choi va sb 14 chdi thi tu dat 13 70,29 %; 2,35 chdi/mau; 2,34 cm; 3,32
la/chdi, chdi c6 dic diém to khoé, c6 mau xanh dam va chéi c6 nhiéu 1a. Vi méi truong chi bo
sung BA tir 0,5 — 2 mg/L (CT1, 2, 3, 4) cho két qua ty 1¢ hinh thanh chéi tir 21,86 — 60,05 %, s6
chdi hinh thanh dat 1,47 — 1,81 chdi/mAu, chiéu cao chéi dao dong tir 0,65 — 1,54 cm va c6 s6 14
tir 1,58 — 2,08 l4 /choi. Két qua thi nghiém nay nhan thay khi ham luong chat diéu hoa sinh truong
duoc bd sung vao méi truong vuot qua 2 mg/L thi kha nang tai sinh chéi cia mau bat dau giam
xudng nhu ¢ cong thic thi nghiém CT9 va CT13, CT14 (Bang 3.10).

Kha ning tai sinh chdi cua md seo duoc xir Iy bang DMS khi moéi truedng khong b sung
chit diéu hoa sinh truong (PC) 1a thip nhat trong c&c cdng thire thi nghiém véi ty 1é tao chdi dat
8,11 %; sb chdi trung binh 0,58 chéi/mau; chiéu cao chdi 0,50 cm va 1,11 1a/chdi, chdi co dic
diém nho yéu, mau xanh hoi vang, 13 hinh thanh it. Hiéu qua tai sinh chéi duoc cai thién khi moi
truong ¢6 bo sung chat diéu hoa sinh truong BA va NAA don 1é hoac két hop. B sung don 1¢
chit diéu hoa sinh truong BA hodc NAA & cac cong thac CT1, 2, 3, 4, 5, 10 cho két qua ty 1é tao
chéi dao dong tir 18,98 — 60,05 %, s6 choi dat tir 1,05 — 1,81 chdi/mau, chiéu cao tir 0,65 — 1,54
cm va dat s6 14 tir 1,22 — 2,08 l&/chdi. Kha ning tai sinh chdi tot nhat dwoc ghi nhan & cong thic
thi nghiém CT8, khi mdi truong cd bo sung két hop 1,5 mg/L BA va 0,5 mg/L NAA véi ty 18 hinh
thanh chdi 65,29 %, sb choi 2,15 chdi/mau, chiéu cao chdi 2,00 cm va sb 14 2,76 1a/chdi, chdi to

khoé, c6 mau xanh, sinh trudng tot. Kha ning tai sinh chdi cia mau ciing bit dau kém di khi ham
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lwong chat diéu hoa sinh truéng bd sung vao mdi truong vuot qua 2 mg/L & cac cdng thic CT9,
CT13, CT14 (Bang 3.10).

Cho dén nay, ¢ rat it nghién ciu vé nudi cay in-vitro sir dung DMS tac dong vao giai
doan mé seo hay protocorm dé tao dot bién. DMS duoc st dung tac dong truc tiép 18n chdi
ngu hoac hat sau d6 dugc tréng ¢ diéu kién ex-vitro. Theo Muniappan va cong su (2017), ding
doan d6t mam cay lac (Arachis hypogaea L.) duoc xir Iy DMS véi ndng d6 2 - 10 mM, va ciy
vao moi trudng tai sinh chdi, sau 45 ngay nudi cdy méi truong b sung 12 mg/L BA va 1 mg/L
IAA cho hiéu qua tai sinh chdi tot nhat, véi ty 18 tai sinh chdi 90,2 %, va sé chdi dat 17,33
chéi/mau & mau dugc xir Iy DMS véi nong do 6 mM [129].

Kha ning tai sinh chdi cua protocorm va mé seo duogc xir ly bang colchicine ciing da
c6 nhitng cong b trudc day. Kha ning tai sinh chdi duoc ghi nhan bai Atichart (2013) trén lan
D. chrysotoxum thi PLB da xt ly colchicine nuéi ciy trén méi trudng dinh dudng bd sung 0 — 1
mg/L NAA va 0 — 1 mg/L BA dé tai sinh cdy, két qua cho thdy PLB dugc xit ly colchicine c6 kha
ning tai sinh chdi cao tir 2,36 — 4,35 chdi/ mau [50]. Nghién ctiu ciia Aziz va cong su (2019) trén
lan Phalaenopsis amabilis, cho kha nang tai sinh chdi tir protocorm da dugc xir Iy colchicine sau
khi nudi ciy 8 tuan trén méi truong dinh dudng cd b sung 0-1 mg/L BA va 0-1 mg/L TDZ dugc
ghi nhan 1a tir 2,5 -9, 5 chdi /mau [52].

J = Hinh 3.15. Anh huéng cua chit didu hoa
. sinh truong I1én kha nang tai sinh choi
. ctia mo seo da xir Iy hoé chét sau 8 tuan
nudi cay. (A. Mb seo trén méi truong

khong si dung chdt diéu hoa sinh trueng

(PC); B. M6 seo xu ly colchicine trong

n

\- méi truong c6 1,5 mg/L BA va 1 mg/L

NAA; C. M0 se0 xut Iy colchicine trong moi truong ¢6 1,5 mg/L BA va 0,5 mg/L NAA; D. M6 seo
Xu Iy colchicine trong moi truong c0 2 mg/L BA va 1 mg/L NAA; E. M0 seo xu ly DMS trong moi
truong ¢ 2 mg/L BA va 1 mg/L NAA; F. M0 seo xu [y DMS trong méi truong 0 1,5 mg/L BA va
0,5 mg/L NAA; G. M0 se0 xu Iy DMS trong méi truong ¢6 1,5 mg/L BA va 1 mg/L NAA; H. M6
se0 Xur ly DMS trong méi truong ¢6 1,5 mg/L BA.)
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Bang 3.10. Anh huong cua chét diéu hoa sinh trudng dén kha nang tai sinh chdi dot bién tir mo seo sau 8 tuan nudi cay

Chat diéu Chi tiéu theo ddi
hoa sinh
Cong Eru’él’rg Chai dgt bién do xa# ly bang colchicine Chéi dgt bién do xi ly bang dimethyl sulphate
thic mg
.. . - . Pic < . Pac
Ty I€ tao choi So Chieu cao So la L2 Ty I¢ tao So chieu cao STV
BAINAA T %05 chdi/miu | chdi (cm) thichdi |4 | chdi (%) | chdiimiu | chdi(cm) So lafcha aie
PC |0,0| 0,0 |12,44+0,94 | 0,64+0,06° | 0,56+0,039 | 1,15+0,05 | + 8,11+1,42" | 0,58+0,03% | 0,50+0,03¢ | 1,11+0,03° +
CT1 |05 | 0,0 [21,86+0,78" |1,47+0,05¢ | 0,65+0,05@ |1,58+0,04%9 | + |17,52+1,129" [1,20+0,23>9 |0,61+0,08%¢ | 1,34+0,11% | +
CT2 | 10| 0,0 [26,48+0,509" | 1,57+0,06%¢ | 1,11+0,18%9 | 1,75+0,05%f | + | 21,81+1,301 |1,50+0,09%° |0,87+0,28"¢ |1,75+0,23>¢ | ++
CT3 | 15| 0,0 |60,05+1,35° |1,81+0,19°¢ | 1,54+0,06°¢ | 2,08+0,17¢ | ++ |55,28+2 55 |1,81+0,19% |1,20+0,33*9 |2,08+0,41%9 | ++
CT4 | 20| 0,0 [44,96+2,24° |1,67+0,10°¢ | 1,30+0,12°" | 1,84+0,30%f | ++ | 39,30+1,53% |1,50+0,07%° |1,06+0,20>¢ | 1,44+0,17%¢ | ++
CT5 | 0,0 | 05 |18,98+1,26' | 1,27+0,12°" | 1,08+0,18%9 | 1,18+0,127 | + | 13,98+1,26" |1,13+0,20°¢ |0,94+0,16>9 | 1,08+0,07¢ +
CT6 | 05| 05 |28,76+1,201 |1,4940,11¢F | 1,43+0,09°¢ | 1,51+0,27%9 | + |22,76+1,57%9 |1,39+0,13° |1,33+0,13*9 | 1,31+0,17% | ++
CT7 | 10| 05 |63,62+2,58" | 1,91+0,14% | 1,85+0,33% | 2,66+0,14% | +++ | 58,62+2,58° |1,61+0,29%C |1,72+0,40% | 2,42+0,24% | +++
CT8 | 15| 05 |70,29+0,83% | 2,35+0,10% | 2,34+0,12% | 3,32+0,23% | +++ | 65,29+0,83% | 2,15+0,29% | 2,004+0,22% | 2,76+0,24% | +++
CT9 | 20| 05 [52,284+2,46% |1,85+0,11°9 | 1,70+0,44%9 |2,2640,32°9 | ++ | 52,28+2,46° |1,85+0,11% |1,70+0,44% | 226+0,32%C | +++
CT10 | 0,0 | 1,0 [23,12+1,53" | 1,05+0,08% | 0,77+0,15%9 | 1,22+0,32" | + |[18,47+1,249 |1,11+0,25°9 | 0,64+0,21%¢ | 1,12+0,22° +
CT11 | 0,5 | 1,0 |33,73+2,507 | 1,38+0,24%F | 1,63+0,01*9 |1,64+0,15%9 | + | 28,06+2,66° |1,05+0,20% |[1,33+0,34%¢ | 1,27+0,06% | +
CT12 | 1,0 | 1,0 |41,47+2,07¢ |1,77+0,14%9 | 1,67+0,39%¢ |2,18+0,08°¢ | ++ | 36,14+2,329 |1,54+0,26%¢ |1,45+0,45%¢ |1,85+0,26°¢ | ++
CT13 | 1,5 | 1,0 [66,73+1,90® | 2,08+0,27% | 1,81+0,36%C | 2,79+0,33% | +++ |59,73+2,34% |1 75+0,37%¢ |1,55+0,31%¢ | 2,46+0,55® | +++
CT14 | 2,0 | 1,0 |31,90+2,37" | 1,06+0,13" | 0,69+0,11 | 1,04+0,219 + | 25,23+2,70°" |1,39+0,25° |0,63+0,16% | 1,24+0,30% | +

Ch thich: Cac chir cai khac nhau (a, b, c...) trén cing mét cét chi ra sw sai khdc c¢é ¥ nghia thong ké cua trung binh
mau Voi p<0,05, Duncan’s test.

+: choi thap, nhé yéu, 6 mau xanh vang, it 14 hodc chua c6 ld.

++: chai thap, nhé yéu, c6 mau xanh, 6 14 nhé va it.
+++: choi cao, to khoé, co mau xanh dam, 1a nhiéu va lon.
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3.2.3 Anh huéng ciia chit diéu hoa sinh truéng dén kha ning nhan chdi xir 1y dot bién.

Nhitng chdi tai sinh tir protocorm, md seo di dugc Xir Iy colchicine va DMS dugc cay vao
mdi trudng nhan nhanh ¢d bd sung chat diéu hoa sinh truong BA va IAA. Céc chi tiéu danh gia
duoc ghi lai sau 8 tuan nudi cdy két qua duoc trinh bay & bang 3.11.

Kha ning nhan chdi cia chdi xir Iy colchicine khi cay trén moi treong khéng sir dung chat
kich thich sinh truéng 1a tuong ddi thap, véi hé s6 nhan chdi 2,14 1an; véi 4,07 l&/chdi, chdi cao
2,87 cmy; duong kich than chdi 1a 0,21 cm, chéi twong dbi thip, mau xanh vang, it 14, 14 manh va
nhé (BC). Trén méi trudng c6 bd sung kich thich sinh trueéng thi kha ning nhan chdi duoc cai
thién, khi chi bd sung 1,5 mg/L BA da cho thay hiéu qua, vai cac két qua twong ang hé sd nhan
chdi 2,73 1an; 3,37 la/chdi; chdi cao 3,17 cm; dudng kinh than chdi 0,31 cm (CT1). Mai trudng
dinh dudng dugc bd sung dong thoi ca hai loai kich thich sinh truang thi hiéu qua nhan choi tot
hon. Ghi nhan két qua tét nhat & méi truong duoc bd sung 1,5 mg/L BA va 0,5 mg/L 1AA véi hé
s6 nhan dat duoc 4,47 lan; 5,27 l&/chéi; chiéu cao chdi 5,55 cm; dudng kinh than chdi dat 12 0,55
cm, chdi to khog, xanh tét, xanh ¢am va nhiéu 14 (CT4). B6 sung IAA vao moéi trudng cao hoic
thap hon 0,5 mg/L déu cho tac dung nhan choi khong cao bang (CT2, CT3, CT5) hé s6 nhan choi
chi dao dong tir 2,28 — 3,34 lan (Bang 3.11).

Chdi xir Iy bang DMS ¢6 kha nang nhan nhanh chdi & méi trudng khodng cé chat diéu hoa
sinh truéng véi hé sé nhan chdi 1,73 1an; chdi c6 so 14 2,33 14, chiéu cao 2,36 cm; dudng kinh
than chdi 0,18 cm (PC), véi két qua nay kém hon so vai chdi dugc xt ly bang colchicine. Moi
truong dugc bo sung thém 1,5 mg/L BA c6 kha ning nhan nhanh t6t hon so véi dbi chiing vé he
s6 nhan chdi 1,93 1an, s 14 3,00 14, chiéu cao chdi 2,84 cm, duong kinh than chdi 0,28 cm. Kha
nang nhan nhanh chéi duoc cai thién tot hon khi phbi hop hai loai kich thich sinh truong BA va
IAA vao méi truong, cu the hé sb nhan chdi dat tir 2,40 — 4,33 lan, s6 14 dat 3,07-4,60 I4; chiéu
cao chdi dat 2,8-3,48 cm; dudng kinh than chéi dao dong tir 0,33 — 0,50 cm, trong d6 nghiém thic
t6t nhat 12 CT4 véi moi trudng bo sung 1,5 mg/L BA va 0,5 mg/L 1AA, chéi c6 dic diém cao to,

khoé, co mau xanh tt.
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Bang 3.11. Anh huéng cta chat diéu hoa sinh truong dén kha ning nhan cua chdi xir Iy dot bién sau 8 tuan

Chat diéu hoa sinh ] Chi tiéu theo doi ]

con troeéng (mg/L) Chai xar ly colchicine Choi xa ly dimethyl sulphate
th(r(? Hé sb ] . Chiéu Pwong bic Hé s6 ) . Chieu Pwong bic
BA 1AA ~* . x. | So la/choi cao/choi | kinh than |diem ~* . x. | Sold/choi | cao/choi kinh than | diém
nhan choi - x. | nhan choi x- x-
(cm) choi (cm) | choi (cm) choi (cm) | choi
PC 0,0 0,0 2,13+0,24° 14,07+0,18" (2,87+0,10¢ | 0,21+0,02¢9 | + [1,73+0,18% |2,33+0,13% [2,36+0,05¢ |0,18+0,02¢ +
CT1 1,5 0,0 2,73+0,23% 13 37+0,15% [3,17+0,199 | 0,31+0,03° | + [1,93+0,18% |3,00+0,20° |2,84+0,07° |0,28+0,03° | ++
CT2 1,5 0,1 3,00+0,28° |4,40+0,25° |4,49+0,26° | 0,37+0,02° | +++ [2,40+0,21° [3,07+0,18° [2,80+0,07¢ [0,33+0,02°¢ | ++
CT3 1,5 0,3 3,40+0,21° 14,13+0,27"¢ |3,77+0,26° | 0,40+0,02° | +++ [3,27+0,18" [3,53+0,19° [2,95+0,10° [0,35+0,02° | +++
CT4 1,5 0,5 4,47+0,26% |5,27+0,18% |5,55+0,23% | 0,550,022 |++++ |4,33+0,272 [4,60+0,24% |3,48+0,15% |0,50+0,028 | ++++
CT5 1,5 0,7 2,80+0,22% (3.40+0,139 [3,03+0,109 | 0,39+0,02° | ++ [2,93+0,31"¢ |3,80+0,17° |3,13+0,17° | 0,37+0,03° | +++

Ch thich: C&c chit (a, b, c...) khdc nhau trén cimg mét cét chi sw sai khdc ¢é y nghia théng ké cia trung binh mdu véi p<0,05, Duncan’s test.
+: Choi thd’p, nhé yéu, mau xanh vang, it 14, 14 manh, nhé.; ++: Chai cao trung binh, cay nhé yéu, c6 mau xanh nhat, 14 manh, nhé.;
+++: Choi cao, khOe c6 mau xanh, 14 day.; ++++: Chdi cao, to khoé, c6 mau xanh dam, 1a nhiéu va day

1 Hinh 3.16. Anh huong cua chat diéu hoa sinh truong Ién kha

nang nhan choi da xtr Iy hoa chat.

(A. choi xir Iy hoa chdt trong méi trwong khong bé sung chat
diéu hoa sinh trieong (PC); B. Chéi xit Iy colchicine trong mdi
trwong ¢6 1,5 mg/L BA va 0,3 mg/L 1AA; C. choi xit Iy
colchicine trong mai truong c0 1,5 mg/L BA va 0,1 mg/L 1AA;
D. chéi xit Iy colchicine trong méi trwong ¢ 1,5 mg/L BA va
0,5mg/L IAA; E. choi xit [y DMS trong méi triong ¢6 1,5 mg/L
BA va 0,7 mg/L IAA; F. chéi xir Iy DMS trong méi triong o
1,5mg/L BA ; G. chai xit Iy DMS trong méi truong ¢ 1,5 mg/L
BA va 0,5 mg/L IAA; H. chéi xiz Iy DMS trong méi truong co
1,5 mg/L BA va 0,3 mg/L 1AA))
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3.2.4 Anh hudng ciia chit diéu hoa sinh truéng dén kha ning tao ré cia choi dot bién

Nhitng chdi dat tiéu chuan c6 4-5 14 va cao tir 3-4 cm duoc lya chon dé thir nghiém. Choi

duogc lya chon ¢d 2 loai d6 1a chdi dugc xir Iy bang colchicine va chdi xir Iy bing DMS. Cac chi

tiéu duoc theo ddi sau 8 tuan nudi ciy dugc trinh bay & bang 3.12, bang 3.13.

Bang 3.12. Anh huong cua cht diéu hoa sinh treéng dén kha ning ra ré cua choi dot bién
xtr ly bang colchicine sau 8 tuan nudi cay

Cong | Nong Chi tiéu theo di bac
thic | 88 T3 1¢chéi [ S8 rélchdi | Chidu dai | Chiu | 56 laicay | S
X (0 - = , Cua
(mg/L) rare (%) caare cao ciia A va
(cm) cay (cm) chdi
bC 0 87,29+1,41¢ | 3,53+0,46% | 1,51+0,219 | 3,47+0,079 | 4,53+0,27°¢ +
CT1 0,1 91,19+1,21° | 3,97+0,29% | 2,42+0,17¢ | 3,96+0,17¢ | 4,79+0,23 | ++
CT2 0,3 93,82+0,92° | 4,07+0,38" | 3,02+0,31°¢ | 4,19+0,12¢ | 5,07+£0,25° | +++
CT3 0,5 100+0,00% | 4,47+0,24° | 3,25+0,18° | 4,71+0,12° | 5,00+0,20° | +++
CT4 | 0,7 | 100£0,00° | 5,730,25% | 4,5420,18" | 5,81%0,21% | 6,270,23 | ++++
CT5 1 81,71+1,159 | 2,93+0,48° | 2,53+0,36% | 4,21+0,11¢ | 4,20+0,15°¢ +

Chu thich: Cac chir cdi khdc nhau (a, b, c...) trén cung mét cot chi ra Su sai khdc co y nghia
thong ké cua trung binh mdu véi p<0,05, Duncan’s test.
+: ré it, nhg, ngd’n, c6 mau trcfng, cdy xanh hoi vang, nho, 1a manh.
++: 86 lirong ré trung binh, ngan, nhé, ré c6 mau trang, cay |4 xanh, 14 day.
+++: ré nhiéu, dai nhung nhd yéu, c6 mau trang xanh, cay 14 xanh, 14 day.
++++: ré nhiéu, dai to mdp, ré c6 mau trang xanh, cdy ld xanh dam, 14 day, dai.

Kha ning ra ré ciia choi Gia hac tim Hué da dugc xur Iy colchicine 1a rét tét, ty 1é ra ré
thap nhat dat 81,71 %, véi s6 ré trung binh 2,93 ré/chdi, chiéu dai trung binh caa ré dat 14 2,53
cm, chdi dat chiéu cao 4,21 cm (CT5). Kha ning ra ré dat tot nhat & cong thirc thi nghiém CT4
khi b6 sung vao méi truong 0,7 mg/L NAA vai ty 16 ra ré dat 100 %, s6 ré trung binh 5,73
ré/choi, chiéu dai ré dat 4,54 cm, chiéu cao cua choi dat 5,81 cm, ¢d 6,27 1a/chdi, ré to map, co
mau tring xanh, c6 nhiéu to 16ng bao phi, cay xanh tét, nhiéu 14, xanh to khoé. Cac thi nghiém
déu cho két qua rat tot ké ca cong thire d6i chirng khi khdng ding chat diéu hoa sinh truong bd
sung vao mdi truong véi két qua dugc ghi nhan 1a ty 1¢ ra ré dat 87,29 %, sé ré dat dugc 3,53

r&/chdi, chiéu dai cua ré dat 1,51 cm, chiéu cao cay la 3,47 cm va c6 4,53 1a/cay (Bang 3.12).
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Hinh 3.17.1 Anh huéng ciia NAA dén kha ning ra ré cuia choi duoc xir ly bang colchicine sau
8 tuan nudi cay.

Bang 3.13. Anh huong cua chét diéu hoa sinh trudng dén kha nang ra ré cua choi dot bién
xt ly bang DMS sau 8 tuan nudi cay

Néng Chi tiéu theo doi Pic
cong| do Ty 1é chdi | Sé6 ré/chdi | Chiéu dai | Chiéucao | So la/chdi | diém
thiec | NAA | raré (%) cia ré ciia chdi caa ré

(mg/L) (cm) va choi
bC 0,0 73,63+1,08° | 2,20+0,28¢ | 1,05+0,20% | 2,25+0,05¢ | 4,07+0,21° +
CT1l 0,1 80,04+2,239 | 2,23+0,27% | 1,68+0,30° | 3,52+0,07°¢ | 4,07+0,21° +
CT2 0,3 86,86+0,95¢ | 3,07+0,23¢ | 2,47+0,20° | 3,68+0,10° | 4,37+0,26" ++
CT3 0,5 93,79+0,93" | 3,60+0,39° | 3,37+0,13% | 3,81+0,13" | 5,13+0,212 +++
CT4 0,7 100+0,00* | 4,670,272 | 3,730,222 | 4,47+0,19? | 5,60+0,16% | ++++
CT5 1,0 95,78+1,54" | 4,13+0,26% | 3,27+0,15% | 4,05+0,17° | 3,87+0,19° ++

Ch thich: Cac chir cdi khdc nhau (a,b,c...) trén cing mét cét chi ra sie sai khdc ¢6 ¥ nghia thong

ké cua trung binh mdu véi p<0,05, Duncan’s test. +: ré it, nhd, ngean, c6 mau trang, cay xanh

hoi vang, nhdé, 14 manh. ++: so liong ré trung binh, ngen, nhé, ré c6 mau trang, cay la xanh, 14

day. +++: ré nhiéu, dai nhung nhé yéu, c6 mau trang xanh, cy la xanh, 14 day. ++++: ré nhiéu,

dai to mdp, ré c6 mau trang xanh, cdy ld xanh dam, 1a day, dai.

Kha ning ra ré cua choi dugc xt Iy bang DMS ¢ méi truong khong co b sung kich thich

sinh truong NAA c¢6 ty 1¢ ra ré dat 73,63 % c6 s6 ré dat 2,20 ré/choi, chiéu dai ré dat 1,05 cm, chiéu

cao caa cdy hoan chinh 2,25 cm va c6 4,07 1a/cay (BC), ré nho, ngan, c6 mau trang hoi xanh, cay

mau xanh hoi vang, than nho, 14 manh. Kha ning ra ré dat hiéu qua tot nhat 12 CT4 véi méi trudng

dinh dudng duoc bo sung 12 0,7 mg/L NAA, két qua ty 18 ra r&, s6 ré, chiéu dai r&, chiéu cao cay,

s6 14 cay tuwong tng 1a 100 %; 4,67 ré/choi; 3,73 cm; 4,47 cm; 5,60 4 cay, ré c6 dic diém to map,
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c6 mau trang xanh, c6 nhiéu to 16ng bao quanh, than chdi xanh tét. B sung ham luong NAA it

hon hay nhiéu hon 0,7 mg/L déu c6 hiéu qua khdng tét bang (Bang 3.13).

Hinh 3.17.2 Anh huong cia NAA dén kha ning ra ré cua chdi duoc xu ly bang DMS sau 8
tuan nudi cay.

Nghién ctru cua Srivastava va cong su (2018) trén lan Aerides crispa Lindl., tAc gia dung
colchicine, EMS va tia gama xu 1y dot bién, chdi tao ra nudi cay trén méi truong dinh dudng co
bo sung 8,88 uM BA va 2,45 uM IBA, sau 120 ngay da ghi nhan kha nang ra ré cia lan nay la
100% chdi ¢0 ré va chiéu dai ré tir 0,5 — 2,3 cm [166]. Kha ning ra ré ciia chdi dot bién ciing duoc
ghi nhan trong nghién ctiu ciia Aziz va cong su (2019) trén chdi lan Phalaenopsis amabilis dugc
xtr Iy colchicine va nuéi ciy trén méi trudng c6 bo sung TDZ va BA véi ndng d6 0 - 1 mg/L,
sau 8 tuan nudi cay sb ré mdi chdi co duoc tir 2 — 10 ré/chdi, va tat ca cac chdi thi nghiém déu
c6 ré [52]. Theo cong bd ciia Lé Thién Vinh va cong su (2022), kha nang ra ré cia chdi lan D.
anosmum dot bién tu nhién 12 rat tot trén moi truong ¢d bo sung 1 mg/L IBA hozc 1 mg/L NAA
Vi ty 16 ra ré dat 97,08-99,06 %, sb ré 1a tir 7,73-8,53 ré/chdi [45].

Nhu vay, tir két qua nghién ciu va cac cong bd trude day da cho thay kha nang ra ré cua
cay lan con Gia hac (D. anosmum) in-vitro 1a rat cao, dac biét 1a khi moi truong nudi cay c6 bo
sung thém chét diéu hoa sinh truang va NAA 1a chat phi hop cho lan nay.

3.3. Panh gia dic diém hinh thai/di truyén ciia cac dong lan ddt bién

Tir két qua thi nghiém tao dong dot bién, da lua chon ra mot sé dong trién vong dé danh
gia sau hon vé nhiing bién d6i hinh thai, da dang di truyén. Nghién cau lua chon 1 dong tao ra
tir md seo khong xur Iy hoa chit, 27 dong tao ra tir protocorm hoic md seo ¢6 xt Iy hoé chat

dot bién va 6 dong tao ra tir gieo hat in-vitro khdng xir ly hoa chat dot bién (Phy luc 15). Thu
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ldy mau protocorm, md seo, than, 14, ré cia nhitng dong lan dot bién dé quan sat dac diém, hinh
thai bén ngoai (hinh dang, mau sic, kich thudc), dic diém té bao.
3.3.1. Pic diém hinh thai ciia cAy ddt bién

Cac mau duoc xu 1y colchicine va DMS c6 xuat hién nhitng bién di hinh thai tir giai doan
dau tién (mo seo, protocorm) sau 6-8 tuan nudi cay. Mau bién di nay lya chon va 1am nguyén
liéu nhan gidng. Cac dic diém bién di khac voi cay ddi chitng vé than, 14, ré va hoa dugc md

ta lai, day 1a mot trong nhitng chi tiéu dé dénh gia mirc d6 dot bién va nhan dang nhitng dong

Hinh 3.18. Mot sb hinh dang bat thuong caa protocorm xir Iy hoa chat. (A. khéng xi ly
hoa chdt; B. Xt ly colchicine 50 ppm trong 2 gio;; C. X Iy colchicine 50 ppm trong 4 gio; D.
Xue ly colchicine 100 ppm trong 2 gio;E. Xu ly colchicine 100 ppm trong 4 gio;F. X ly
colchicine 200 ppm trong 2 gio; G. Xur ly colchicine 200 ppm trong 4 gio; H. Xu ly colchicine
200 ppm trong 6 gio; 1. Xu ly colchicine 400 ppm trong 2 gio ;J. Xu ly colchicine 400 ppm
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trong 4 gio; K. Xu ly colchicine 400 ppm trong 6 gio; L. Xur ly DMS 50 ppm trong 2 gio; M.
Xur ly DMS 50 ppm trong 4 gio; N. Xur ly DMS 50 ppm trong 6 gio; O. Xu ly DMS 100 ppm
trong 2 gio; P. Xa ly DMS 100 ppm trong 4 gio; Q. Xur ly DMS 100 ppm trong 6 gio; R. Xur ly
DMS 200 ppm trong 2 gio; S. Xu ly DMS 200 ppm trong 4 gio; T. X ly DMS 200 ppm trong
6 gio; U. Xur ly DMS 400 ppm trong 2 gio; W. Xur ly DMS 400 ppm trong 4 gio; X. Xur ly
colchicine 50 ppm trong 6 gio.)

Péi vai protocorm c¢6 nhitng hinh thai bién di xuat hién nhu thay vi ¢6 mau xanh nhu d6i
chang thi xuat hién mot sé protocorm ¢6 mau trang, vang tuy nhién hinh thai nay bi chét sau 8
tuan nudi cay. Kich thudc protocorm duoc xir Iy bang colchicine 16n hon so véi protocorm xir
ly bang DMS va déi chung. Hinh dang ciing thay doi nhiéu, khéng con giir hinh dang bau tron
nhu protocorm d6i ching, 14 mam bi xodn, san xu. Qua trinh ting sinh tao ra céc thé gidng
PLBs khong dong déu, phat trién toa tron ra xung quanh, hinh thanh nén khéi hinh dang khéng
6n dinh (Bang 3.14, Hinh 3.18).

Hinh 3.19. Mét sé hinh dang bt thuong cia md seo xt ly hoa chat. (A. Khong xi# ly hoa chat;
B. Xu ly colchicine 50 ppm trong 2 gio; C. Xu ly colchicine 50 ppm trong 4 gio; D. Xu ly
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colchicine 50 ppm trong 6 gio; E. Xu ly colchicine 100 ppm trong 2 gio; F. Xur ly colchicine
100 ppm trong 4 gio; G. Xu ly colchicine 100 ppm trong 8 gio; H. Xur ly colchicine 200 ppm
trong 2 gio; 1. Xur ly colchicine 200 ppm trong 4 gio; J. Xu ly colchicine 200 ppm trong 8 gio;
K. X ly colchicine 400 ppm trong 2 gio; L. Xu ly colchicine 400 ppm trong 4 gio; M. Xu ly
DMS 50 ppm trong 4 gio; N. Xur ly DMS 50 ppm trong 8 gio; O. Xur ly DMS 50 ppm trong 10
gio; P. Xur ly DMS 100 ppm trong 2 gio; Q. Xu ly DMS 100 ppm trong 4 gio; R. Xu ly DMS
100 ppm trong 6 gio; S. Xur ly DMS 200 ppm trong 2 gio; T. X ly DMS 200 ppm trong 4 gio;
U. Xur ly DMS 200 ppm trong 6 gio ; W. Xur ly DMS 400 ppm trong 2 gio; X. Xu ly DMS 400
ppm trong 4 gio.)

Tuong ty nhu protocorm thi mé seo sau khi duoc xir ly bang colchicine va DMS sau
thoi gian nudi cay 3- 4 tuan ciing xuat hién cac hinh thai khac véi ddi ching nhu thay doi vé
Mau sic, 6 mau trang, vang, nau nhiing mé seo nay ciing bat dau chét ¢ tuan thir 4-5. Qua
trinh sinh truéng & mot sé mo seo cd xuat hién cac phién mong, mau trang hoi xanh bao bén
ngoai, cac phién nay uén luon va gap khic, va né khong cd kha niang phat trién thanh choi, s&
Ua vang, chét sau d6 1-2 tuan. Nhitng md seo nay phat trién ¢6 la mam to va day hon so Vi
d6i chimg, c6 mau xanh 14 dam (Bang 3.14, hinh 3.19).

Tir cac mo seo, protocorm va PLB bién di nay c6 mam chdi phat trién thanh choi, nhiing
chdi nay ¢ nhiing biéu hién ngoai hinh khac so véi chdi ddi chung khong xir Iy hoa chat.
Nhitng dic diém khac nay chii yéu tap trung vao hinh dang, mau sic, kich thuéc cua 14 va than
cua choi. (Bang 3.14, hinh 3.20).

S6 luong chdi bién di tao ra twong ddi 16n, tuy nhién dé phét trién thanh cay hoan chinh
lai chiém s6 luong thap. Nhitng choi “bach tang”, chdi ¢6 14 ngan va bé mat xi i bi chét sau
khi cdy sang moi truong nhan nhanh hoic ra ré, mot sé chdi khéc lai phat trién cham sau tuan
thir 8 nudi cay, la choi bat dau Ga héo, choi budc vao trang thai that ngon va cac mam ngu &
than bat dau phat trién. (Bang 3.14, hinh 3.20).
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Hinh 3.20. Hinh thai chdi tai sinh tir md seo va protocorm xir ly hoa chat.(A. Choi khong xar Iy
hoa chat; B. Chéi tir md seo xi ly cochicine 50 ppm trong 2 gio; C. Chai tir protocorm xu Iy
DMS 50 ppm trong 2 gio; D. Chai tir md seo xi# Iy cochicine 50 ppm trong 4 gio; E. Chai tir
md seo i ly cochicine 50 ppm trong 8 gio; F. Choi tir md seo Xt ly cochicine 200 ppm trong
6 gio ; G. Chai tir md seo xi ly DMS 100 ppm trong 4 gio; H. Chai tir md seo xi [y DMS 100
ppm trong 8 gio; 1. Chai tir md seo xi Iy cochicine 200 ppm trong 2 gio; J. Chai tir md seo xii
ly cochicine 400 ppm trong 2 gio; K. Chai tir md seo xat 1y cochicine 100 ppm trong 4 gio; L.
Chai tir md seo xi# Iy cochicine 400 ppm trong 4 gio; M. Chai tir md seo xi 1y cochicine 100
ppm trong 6 gio;; N. Chai tir md seo xi ly DMS 200 ppm trong 2 gio; O. Chéi tir md seo xir Iy
cochicine 50 ppm trong 10 gio; P. Chéi tir md seo xi ly DMS 50 ppm trong 8 gic, Q. Chdi tir
protocorm xi Iy DMS 100 ppm trong 4 gio;; R. Chai tir protocorm xi Iy DMS 200 ppm trong 4
gio; S. Chai tir protocorm xi Iy cochicine 50 ppm trong 4 gio; T; U. Chai tir protocorm xiz Iy

DMS 200 ppm trong 6 gio; W. Chai tir md seo xi Iy DMS 100 ppm trong 6 gic-.)
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Bang 3.14. Mot s6 dic diém hinh thai cia mau dugc xt Iy hoa chat va mau dbi chung

MAu xit Iy bic i Giai doan/bd phan _ Ghi cha
diém | Protocorm/ mé seo Choi La Than Ré Hoa
Poi chieng | Hinh | Protocorm ¢6 dang tron. Mo q Dang tru tron.c6 | Hinh dang 6n dinh,
dang | seo co dang khoi, hoi tron,bé | Lén thang, thudn | Hinh mii mat | Dang tru tron, cac 160 16nd tr '~ | khuén hoa hinh sao, déu, | su sai khac & cac mau
IR S < A LI 6p léng trang pha | . x. . e
mat hoi phang déu, bén trong | dai nhon, thudn dai do6t déu nhau. bén ngoai can doi, huong thom diu | rat it.
dac va mong nudc. '
Mau | Protocorm c6 mau xanh la. Mau xanh, gan It c6 sy thay doi.
sdc M6 seo Mau xanh lanhat c6 |C6 mau xanh 1& | .. . o . phan dau ré c6 | Mau tim hdng, tim nhat,
.y A s PO e C6 mau xanh C6 mau xanh 14 A ) PN
hoi vang, phan méi hinh | phan goc hoi trang mau xanh nhac | canh cé vién tim.
thanh c6 mau xanh tring. hoic tring
Kich | Protocorm: Déng  déu, |[Nho, cao 1-2 cm, L4 dai 1-15cm. | C20 4-5 em, duong [ C6 duong  kinh Hoa quan sat ¢ cay 3-
thuoc | duong kinh 1-1,5 mm. duong kinh 0,2-0,4 | ' " | kinh tr 0,3-0,4 c¢cm, | 0,3-1.5 mm, dai 2- | Buong kinh hoa 8-11cm | 4 nam tuoi
. ) rong 0,2-0,3 cm s ;
M0 seo: 0,5-1 cm cm va c0 4-5 dot 4cm
Colchicine | Hinh | Khdng 6n dinh, dang |C6 nhiéu hinh | Khdng 6n dinh, | Dang tru tron, dot | To, dau ré béng, | Khuén hoa hinh sao, can | C6 su bién di nhiéu
dang | khéi,dang tdm, bé mat san |dang: hoi dep, tron | nhiéu bién doi | thua, nhung khong | mong nudc, ¢ 16p | di. canh hoa thudn dai va | va khéng on dinh.
xi.. Bén trong dac mot sé | bj soan. dang soan, la day, | déu nhau, mot s6 it [ 1ong  pha  bén | nhon, hwong thom hoi
truong hop 1a xdp, ¢ khoang bé mat bong, mot | co ddt ngin va phinh | ngoai, ré xuét hién | nong gat.
tréng. s6 ¢c6 sé thuy ¢ | to. sém.
chop 14
Mau | C6 nhiéu dang mau sic nhu [Mau xanh dam | Xanh dam hoic | C6 mau xanh |4, mot | Mau  xanh  hoi | C6 nhiéu bién d6i nhu | Md seo/ protocorm
sic | xanh 14, hoi vang, tring, |hodc nhat, c6 chdi | nhat, va c6 ca | sé truong hop c6 | tring. mau tim hong, hong hoi | c6 mau tring, vang
vang, nau mau tring hodc | mau tring mau | mau tring xanh hoic trang, vién tim cénh hoa | hodc nau déu bi chét
mau tim, mot s6 ¢6 | tim. Mot sé ¢6 | mau hoi tim rong hon va mau nhat | sau khi cdy chuyeén,
mau hoi vang mau hoi vang. hon, hoic khdng con. mot | chdi c6 mau nay ciing
s6 hoa c6 dém tim dam vay.
trén canh.
Kich | Khong dong déu, 0,5-1,5 cm | Thuong 16n, cao tir | Dai 1,5-2cm, | Cao 4-6 cm, duong | Dai 3-5 cm. duong | Puong kinh mit hoa 9-13 | Cac mau c6 sy bién
thuéc 1-3c¢m, duong kinh | rong 0,3-0,5 cm kinh 0,3-0,6 cm va | kinh 1-1,5 mm. cm dong lon.
0,3-0,6 cm c6 4-5 dét
DMS Hinh | Khdng 6n dinh, dang | Thuong ngan, c6 | Bé mat san xu, 14 | Dang tru tron, than | To, dau ré béng, | Co ban hoa van hinh sao | C6 su bién di nhiéu
dang | khéi,dang tdm, bé mat san |dang tron hodc hoi | day, dau 14 hoi bo | thuong ngan, nhiéu | bé mat hoi khd, co | nhung khong déu, mot s6 | va khéng n dinh.
xi. Bén trong dic, mong |dep, mot sé bi soan | tron, mot sb 14 | ddt, phinhto, thancd | 16p 16ng trang phu | truong hop hoa bi bién
nudc, mot sé ¢6 phién mong | cudn. cuén tron dang | nhiéu mam phét | bén ngoai dang, canh soin hoic
bao quanh. 5ng. trién chdi. cudn lai, hwong thom dju.
Mau | C6 mau xanh nhat, hoic mau | C6 mau xanh ddm | Mau xanh dam | Mau xanh d4m hoic | Mau xanh hoi | Ma tim hong, hodc hong | Thay d6i nhiéu vé do
sic | xanh hoi vang hodc nau. hoic mau hoi ngd | hoic hoi ngi | hoi ngd vang tring hoic vang | nhat dam nhac cia mau
vang. vang nhat Sac.
Kich | Khong dong déu, 0,5-1cm  |cao 1-2 cm, duong | Dai 1-1,5cm, | Cao 3-5 cm duodng | Dai 3-4cm. duong | Puong kinh hoa8-9cm | Tuong ddi 6n dinh.
thurdc kinh 0,3-0,5 cm rong 0,3-0,5cm kinh 0,3-0,6 cm kinh 1-1,5 mm.
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Hinh 3.21. Hinh thai bién di mat hoa cua mot sé dong dot bién. (A. Hoa cdy déi ching; B.
Hoa nho, canh hoa day cua dong M14; C. Hoa cé canh hoa thudn dai cia dong HX4; D. Hoa
bi bién dang cia dong M11; E. Hoa ¢ kich thieéc Ién cua dong M2; F. Cay khdng ra hoa, c6
lén mam goc; G. Hoa cé dom tim trén canh hoa cia dong M5; H. Hoa bj bién dang dong M9;
|. Hoa ¢6 kich thuréc lon cua dong M8; J. Cay khdng ra hoa, cé chéi phat trien; K. Hoa c6
dom tim trén canh hoa ciza dong M7; L. Hoa c6 canh hoa thudn dai ciza dong M17)

Ngoai cac dic diém hinh thai co quan sinh dudng bién ddi khac véi cay ddi ching. Mot
diém khac biét rat quan trong ciing xuat hién d6 1a nhitng thay d6i vé mau sic, hinh dang va
kich thudc cua hoa. Trong 28 dong dot bién duogc lua chon nhan gidng va trong thir nghiém &
vuon da c6 11 dong cho ra hoa, véi mat hoa c6 dic diém khéc véi hoa cua cay ban dau. C6 2
dong M9, M11 c6 hoa xuét hién canh hoa bi bién dang, 1am cho cénh hoa bi uén xoén cong lai,
sic tim cua hoa nhat, mét hoa khéng phan biét r6. Dong M17, M8, M2 ra hoa c6 kich thuéc to
nhung mau sic nhat hon so vé6i hoa cay d6i chirng, vién tim & canh hoa ciing khong con xuat
hién. Hoa cua dong M5, M7 ¢6 mau hoa bi bién doi, vién tim ¢ canh hoa khdng con xuat hién,
canh hoa con xuit hién nhirg dém nhé mau tim, mat hoa ciing khong thay rd. C6 2 dong HX4,

HX5 hoa c6 canh hoa tré nén thudn, dai hon va khong con cing bong nhu hoa cay ddi chung.
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Hoa ctia dong M14 ¢6 kich thuéc nho, nhung canh hoa tré nén day, gion, bé rat dé gdy. Ngoai
ra con c6 hoa caa dong M16 canh hoa mong, mau hoa nhac, vién tim canh hoa khong con, mat
hoa ciing khong phan biét rd, mau mét hoé lai ddm hon (Bang 3.14, hinh 3.21).

Nghién ctru cua Zhang va Gao (2020), vé tao cay tir boi in-vitro tir protocorm ¢ loai D.
offcinale, c6 két luan cac dic diém kiéu hinh cua cay con ludng boi va ti boi ¢d su khac biét.
Cay ttr boi thé hién su khéc biét & mot s dic diém kiéu hinh nhu chiéu cao cay con, chiéu dai
14 va chiéu dai ré 12 Ion hon so véi cdy con ludng boi. Cac dic diém duong kinh than, dudng
kinh ré, kich thudc hoa & cay tir boi 16n hon nhiéu so véi cay ludng boi. Tuy nhién, sb 14, chiéu
rong 14, sé dbt than, chiéu dai ddt, sb ré, kich thudée 14, chiéu dai tru hoa 1 trong tuw nhau gitra
hai thé [188]. Mot nghién ctru khac cua Srivastava va cong su (2018), tao dot bién in-vitro lan
Aerides crispa Lindl bang colchicine, EMS va birc xa gamma, két qua nghién ctu tao ra cac
dong bién di vé hinh dang 14, mau sic, soc tring, d6 day, chiéu dai, rong ciing nhu chiéu dai va
do day cua ré [166].

3.3.2. Pic diém té bao ciy dot bién

3.3.2.1. Ddc diém té bao biéu mo 14, than va ré

Thuc hién 1am tiéu ban quan sat té bao dinh sinh truong, than non, dau ré va biéu mo 14
ctia c&C mau thi nghiém. Dinh sinh truéng ¢ cac mau déi chang, xir ly colchicine va xir ly DMS
vé hinh théi c6 su bién d6i khac nhau, dinh sinh truéng xir ly colchicine c6 té bao kich thudc
16n, sap xép roi rac, khong theo hé thong. B4i véi dinh sinh trudng xir ly DMS ¢6 hinh dang
khong 6n dinh, té bao c6 xu hudng kéo dai. Mau dbi ching c6 mau xanh dam, té bao xép chat
ché, hinh dang tron va 6n dinh hon, it c6 sy thay doi (Hinh 3.22). Két qua nay cho thay
colchicine va DMS da c6 tac dong dén cau triic mo, té bao din dén cac thay d6i vé hinh dang,
trat tu sap xép va kich thudc té bao.

Quan sat mat cat ngang phién 14 cua cac mau thi nghiém nhan thay phién 14 caa cay dot
bién bang colchicine va DMS 1a day hon so véi cay khong dugc xir 1y, dac biét & mau 14 xi ly
colchicine cd té bao I16n, 16p té bao ngoai cung cua l4 rat day va 14 cd nhiéu mach dan, chiéu
day caa phién 14 cua nhitng mau xu 1y bang colchicine dao dong trong khoang 0,81 mm dén
0,97 mm, dat cao nhat 13 & mau M17 (0,97 mm) (Bang P12-3.11 phu luc 12 , hinh 3.23B, 3.24).
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Hinh 3.22. Pinh sinh truong cua lan Gia hac tim Hué dugc quan sat dudi kinh hién vi.
A. Mdu déi ching khdng xi Iy hoa chdt; B. madu xi Iy colchicine néng dé 100 ppm trong thoi
gian 10 gio (M17); C Mdu xiz Iy DMS nong dg 50 ppm trong 4 gio (M9).

O mau l4 caa cay xu ly DMS khdng thiy rd mach dan, 14 c6 mau xanh dam, céc té bao
c¢6 xu hudng kéo dai, diéu nay khac voi mau khdng xir Iy va mau xa ly bang colchicine. Chiéu
day phién 14 mau xir Iy bang DMS dat tir 0,68 mm dén 0,78 mm, cao nhét la & mau M9 (0,78
mm) (Bang P13-3.5 phu luc 13, hinh 3.23C, 3.24). So véi la cua cay dbi chiing cac 16p té bao
déu nhau, té bao biéu bi hinh dang nhu nhau, dang hinh tron, phién 14 mong dan vé hai bén
mép, chiéu day cua phién 1a dat 1a 0,69 mm, luong diép luc phan bé déu hai bén mat la (Bang
P12-3.11 phu luc 12, hinh 3.23A, 3.24).

Hinh 3.23. Mit cat ngang cua
phién 14 lan Gia hac tim Hué
sau 3 thang nudi ciy tai sinh
chdi.

A: Ld dsi chirg khong xa Iy
hod chat; B: mau xi ly
colchicine nong dg 100 ppm
trong thoi gian 10 gio (M17) ;
C: Madu xit Iy DMS néng dg 50
ppm trong 4 gio (M9).
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Hinh 3.24: Biéu d6 bé day cua phién 14 lan Gia hac tim Hué sau 3 thang nudi ciy tai
sinh chéi. (Cac chit cdi khdc nhau (a, b, c... trén ciing mét cét chi ra sw sai khdc c6 y nghia
thong ké cua trung binh mdu véi (p<0,05, Duncan'’s test))

C4c té bao biéu mo la quan sét tir mau xir ly bang colchicine c6 kich thudc 16n véi chiéu
dai tir 29,44 - 33,06 um; chiéu rong cac té bao 1a tir 14,94 - 18,49 um, thanh té bao day, nhan
té bao 16n duong kinh nhan tir 4,87 - 5,83 um; té bao sip xép khong trat ty, hinh dang té bao
c6 sy bién doi khong on dinh (Bang P12-3.11 phu luc 12, hinh 3.25; 3.26B) diéu nay khéc véi
c4c té bao mau ddi chimg c6 kich thude té bao trung binh ¢6 chiéu dai 28,62 um, chiéu rong
16,02 um, dudng kinh nhan 3,84 um (Bang P12-3.11 phu luc 12, hinh 3.25; 3.26A). Mau dugc
xt Iy bing DMS, cac té bao c6 sy thay dbi I16n vé hinh dang va trat tu sap xép, kich thudc té
bao khong thay doi nhiéu so véi d6i ching, chiéu dai té bao tir 24,64 - 27,60 um, chiéu rong té
bao tir 10,71 - 13,27 pum, té bao c6 thanh té bao day, duong kinh nhan tir 2,55 - 3,88 um (Bang
P12-3.11 phu luc 12, hinh 3.25; 3.26C). Két qua cho thiy Colchicine vi DMS da tac dong lam
thay cau trdc, hinh dang, kich thuéc té bao biéu mé 14, tir ¢6 dan dén nhitng thay d6i vé hinh
thai 14 lan Gia hac tim Hué.
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Hinh 3.25: Biéu d6 kich thudc (chiéu dai, chiéu rong) va duong kinh nhan cua té bao biéu mo

Puong kinh nhén té bao biéu

la. (Cac chit cdi (a, b, c...) khdc nhau trén c6t cing mau chi ra sw sai khdc cé ¥ nghia thong ké

cua trung binh mdu véi (p<0,05, Duncan’s test)).

, Hinh 3.26. T¢ bao biéu md mat dudi cua I lan Gia hac tim Hué.
(A. Te bao la doi ching khong xu ly hoa chat; B. mau xu Iy colchicine nong dg 100 ppm trong
thoi gian 10 gio (M17) ; C. Mau xur ly DMS néng dé 50 ppm trong 4 gio (M9).)
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Hinh 3.27: Biéu dd sb luong bo manh va duong kinh bé manh dan trong than non cua lan Gia
hac tim Hué. (Cac chir cdi (a,b,c...) khdc nhau trén cét cing mau chi ra sy sai khdc cé y nghia
thong ké cua trung binh mdu véi (p<0,05, Duncan'’s test)

Hinh 3.29 giai phau phan than non cho thay rd su khéc biét giira cay dot bién va ciy ddi
chung. S6 lugng bé manh trong cau tric than non caa cay ddi chang trung binh 1a 21,27 b6
mach/than, dao dong trong khoang 20-22 b6 mach, sip xép thanh nhiéu vong tron tir ngoai vao
trong dong tdm, bd mach tron va kich thuéc twong dong nhau, c6 duong kinh 71,89 um. Céc
té bao xung quanh c6 hinh tron sap xép trat tu, kich thudc twong dong nhau (Bang P12-3.12
phu luc 12, hinh 3.27, 3.28A, B, C, D). Mau chéi xt ly colchicine, c6 sé lugng b6 mach rat
nhiéu, dat tir 53,20 — 57,87 b6 mach, kich thuéc b6 mach nho, dep, duong kinh b6 mach dao
dong tir 36,87 — 43,08 um. Ngoai ra, cac bd mach sip xép khdng theo trat t, thuong thay ddi,
c¢6 xu hudng phan bd déu trong than, va céc té bao xung quanh c¢6 kich thuéc 16n, té bao khdng
ddng déu nhau (Bang P12-3.12 phu luc 12, hinh 3.27, 3.28E, F, G, H). S luong b6 mach trong
than & choi xtr Iy bang DMS dao dong tir 18,27-19,33 bd mach, cac b6 mach sip xép thua,
khong déu nhau, b6 mach dep, duong kinh tir 56,06- 58,35 um, té bao mé xung quanh c6 xu
huéng thay d6i hinh dang nhiéu, khong dong déu, 16p vo ngoai than mong hon so véi déi ching
(Bang P12-3.12 phy luc 12, hinh 3.27, 3.281, J, K, L).
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Hinh 3.28. Hinh thai giai
phau mat cat ngang cua than
choi lan Gia hac tim Hue.

A, B, C, D: m4u than choi d@si
ching ; E, F, G, H: mau xi ly
colchicine néng d¢ 100 ppm
trong thoi gian 10 gio (M17); I,
J, K, L. Mdu xir Iy DMS nong dé
50 ppm trong 4 gio (M9); A, E, I,
C, G, K: mgt cat ngang; B, F, J:
b6 mach dan; D, H, L: Té bao
xung quanh mgnh dan.

Quan sat hinh thai giai phau cua ré & cac mau cay thi nghiém (ddi chang, mau xi ly

colchicine va xir Iy DMS) ciing thé hién su sai khac. Tuy nhién mirc doi sai khac & ré khong

nhiéu, diém sai khac chu yéu tap trung vao hinh thai va sé luong 16ng hut. Ré cay ddi ching

I6ng hat phan bé déu, sb luong dat 252,47 16ng hat/mm? & mién 16ng hat va co chiéu dai 0,64
mm (Bang P12-3.12 phu luc 12, hinh 3.29A, B; 3.30). Ré ciy duoc xtu ly bing colchicine c6
kich thudc to, dai, chiéu dai 16ng hat dat trong khoang 0,81 — 0,96 mm, tuy nhién mat do 1ng
hat tir 209,93 — 219,13 16ng hit/mm? (Bang P12-3.12 phu luc 12, hinh 3.29C, D, 3.30). Cay xir
ly DMS ré& c6 kich thudéc to, 16p té bao bao bén ngoai day, 16ng hat nho, lai mat do 16ng hut tir
237,33 — 247,13 16ng hit/mm?2, nhung chiéu dai 16ng hat dat tir 0,35 — 0,43 mm ngan hon rat
nhiéu so voi dbi ching (0,64 mm) (Bang P12-3.12 phu luc 12, hinh 3.29E, F; 3.30).
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Hinh 3.29. Hinh giai
phau ré lan Gia hac tim
Hué.

A, B: mat Cat ngang va
doc cua ré cdy dol
chieng; C, D: mat cat
ngang va doc cua ré cay
xit Iy colchicine nong dg
100 ppm trong thoi gian
10 gm(Ml?) E, F: mat
cat ngang va doc cua ré
cay xit Iy DMS néng do
50 ppm trong 4 gio (M9)
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Hinh 3.30: Biéu db thé hién mat d6 va chiéu dai 16ng hit cua ré lan Gia hac tim Hué
(Céc chir cdi (a,b,c...) khdc nhau trén cét cing mau chi ra sy sai khdc c6 y nghia thong ké cua
trung binh mdu véi (p<0,05, Duncan’s test)
3.3.2.2. Dic diém té bao khi khéng

Cac mau quan sat dugc thu vao thoi diém 8-10 gio sang, su thay doi dac diém cua khi
khong dugc coi 1a mot trong nhitng dau hiéu thuong gap ¢ thé da boi. Theo két qua quan sét té
bao khi khong cua cac mau cay duoc xir ly colchicine ¢ hinh dang bau duc, phan bé rai rac,
s6 luong it, hinh dang khong dong déu, té bao co kich thudc 16n, chiéu dai khi khong dat tir
27,57 — 29,47 um, chiéu rong dat tir 23,03 — 24,79 um, két qua nay 16n hon so vai khi khong
cay ludng boi d6i chung (dai 15,79 um ; rong 13,33 um). Tuy nhién mat d6 khi khong cua cay
xt ly colchicine chi tir 157,02 — 196,73 khi khong/mm? trong khi cay d6i ching dat 235,80 khi
khong/ mm2. Dién tich khi khong & cay xu 1y colchicine dao dong ¢ khoang 506,58 — 594,28
um?, két qua nay cao hon nhiéu so véi cay d6i ching 1a 168,66 um? (Bang 3.15). Mot diém

khéc biét nixa 1a khi ¢ trang thai mé khe hé caa khi khong cay ludng boi to, tron déu; nguoc lai
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d6i vai té bao khi khong cua cay da boi khe ho tao ra hep va nho, déu nay c6 thé do thanh té
bao cua té bao hat ddu mong hon so vai thanh té bao & cay ludng boi. Déi vai cay xt ly DMS
dic diém cua khi khong duoc quan sat cho thay sb lwong nhiéu, kich thudc té bao nho, hinh
dang khdng 6n dinh, khe hé khi khong khi mé hep so véi khi khdng cay ddi ching. Nhirng chi
tiéu nhu chiéu dai (13,32 — 14,84 um), chiéu rong (10,83 — 12,52 um), dién tich (115,06 -
158,82 um?), mat do (212,73 — 230,87 té bao/mm?) cua khi khéng cay xu ly DMS 1a khong cé
su khac biét qua 16n so véi cay ddi chung vé mat thong ké 1a gidng nhau (Bang 3.15, hinh
3.31).

Hinh 3.31. Hinh thai khi
khong cua lan Gia hac tim Hué
sau 3 thang nudi cay chdi.

A, B: Khi khong ¢ ld cay doi
chitng (40x); C: Khi khéng & 1a
cay xu ly colchicine (40x); D:
Khi khong ¢ 14 cay xi Iy DMS
(40x); E: S lwong khi khong ¢
la d@si chimg (10x); F: Khi
khéng ¢ 14 c6 xi Iy colchicine
(10x).

Két qua phan tich té bao khi khong cuaa cay xu ly colchicine ¢ phan twong dong Véi
nghién ctu caa Taratima va cong su (2023) vé tao da boi trén lan Cymbidium aloifolium (L.)
Sw bing colchicine, phan tich té bao trén miu 14 da boi (4n) cho thay té bao biéu bi, khi khong
c6 kich thuéc 16n hon & mau d6i ching 2n, tuy nhién mat do khi khong thap hon rat nhiéu so
V6i cay ludng boi, kich thudc va sé luong té bao khi khong cé méi twong quan nghich [170].
Céac dong dot bién tao trong nghién ctru cua Srivastava va cong su (2018), & loai lan Aerides
crispa Lindl. bang tac nhan colchicine, EMS va biic xa gamma ciing cho thay su thay ddi ting
Ién hodc giam di vé kich thudc, mat do caa khi khong so véi dbi chang tuy vao cudng do cua
tac nhan va thoi gian xa dot bién [166].

Viéc danh gia boi thé duoc thuc hién bang cach sir dung cac dic diém khi khong rat
thuan tién va nhanh chong, déng thoi nd cho phép céc nha tao giéng sang loc trude cac thé da

boi tam & giai doan dau. Tuy nhién, phwong phap nay dé bi can trg bai cac thé hdn boi hoic
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thé kham [177].

Bang 3.15. Bic diém cua té bao khi khong trén biéu bi 14 sau 3 thang nudi ciy.

TT | Mau | Hoéa chat xir T¢é bao khi khong
ly Chiéu dai | Chiéurgng| Dién tich Mat do té
(rm) (rm) (nm?) bao/mm?
1| M - 15,79+0,56° | 13,33+0,56" | 168,66+13,29 | 235,80+4,30°
2 | HX2 | Colchicine |28,85+1,07% | 24,36+1,19° | 561,64+43,36% | 177,20+6,39°¢
3 | HX3 | Colchicine |28,52+1,12% | 24,09+0,96° | 547,83+39,46% | 179,80+5,91°¢
4 | HX4 | Colchicine |28,72+1,222 | 24,29+1,06° | 554,13+40,28% | 167,73+8,82%
5 | HX5 | Colchicine | 28,35+1,29% | 23,55+1,26% | 537,05+47,93% | 186,87+8,73°
6 | HX6 | Colchicine |28,15+1,21% | 23,68+1,14% | 529,79+40,51% | 181,53+6,86°¢
7 |HX11| Colchicine |28,47+1,05% | 24,02+1,212 | 544,23+41,40% | 192,07+11,09%
8 | M2 | Colchicine |27,57+1,30° | 23,03+1,13% | 506,58+44,54% | 190,60+9,86%
9 | M4 | Colchicine |28,85+1,13% | 24,29+1,21% | 553,62+38,85% | 180,20+9,40°°
10 | M5 | Colchicine |27,79+1,16% | 23,29+1,11% | 508,02+32,00% | 195,23+11,29%¢
11 | M6 | Colchicine |28,36+0,97% | 23,63+1,16% | 528,19+35,58% | 198,80+10,75"¢
12 | M7 | Colchicine |27,64+1,18% | 23,32+0,97% | 514,07+38,58% | 187,20+10,46°"
13 | M8 | Colchicine |28,62+1,06% | 24,11+1,212 | 537,46+28,67% | 196,73+11,69°
14 | M16 | Colchicine |29,09+1,20% | 24,79+1,13% | 575,08+45,522 | 178,87+12,18%9
15 | M17 | Colchicine |29,47+1,23% | 25,03+1,14% | 594,28+49,76% | 157,20+4,009
16 | HX1 DMS 14,33+0,78 | 12,12+0,53 | 140,44+13,88" | 223,405,332
17 | HX7 DMS 14,13+0,82° | 12,10+0,79° | 150,48+17,97° | 219,40+3,99%°
18 | HX8 DMS 13,86+0,82° | 11,50+0,75 | 126,64+11,42 | 227,53+4,69?
19 | HX9 DMS 13,77+0,77° | 11,35+0,47° | 122,77+8,46° | 226,60+4,77°
20 | HX10 DMS 14,11+0,86" | 11,22+0,52° | 126,55+11,78" | 221,73+5,32%°
21 | M3 DMS 14,06+0,66" | 11,63+1,30° | 127,86+14,50 | 228,53+4,53
22 | M9 DMS 14,84+0,56" | 12,52+0,54° | 148,82+11,47° | 212,73+3,90%¢
23 | M10 DMS 13,86+0,72" | 11,65+0,51° | 129,43+11,13" | 230,87+4,98?
24 | M11 DMS 13,72+0,66" | 11,45+0,44 | 125,48+10,86" | 217,20+7,36*°
25 | M12 DMS 13,32+0,71° | 10,83+0,43" | 115,06+9,58° | 225,20+8,49°
26 | M13 DMS 14,05+0,86" | 11,72+0,62° | 134,72+15,33 | 223,33+7,24%
27 | M14 DMS 13,72+0,76 | 11,47+0,47° | 126,75+11,82" | 226,93+5,06°
28 | M15 DMS 14,26+0,67° | 11,77+0,55° | 134,52+12,16P | 220,47+6,30*°

Chu thich: Cac chiz cdi khdac nhau (a, b, c... trén cung mot cot chi ra Sy sai khdc co y nghia

thong ké cua trung binh mdu véi (p<0,05, Duncan'’s test).

3.3.2.3. Ham lugng chit diép luc va caroten
O thyc vat cac sic to quang hop duoc to chirc thanh nhiing phirc hé quang hop gan trén
mang thylakoid trong luc lap cta té bao, gdm c6 phan tir chlorophyll a (Chla), chlorophyll b
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(Chlb) va céc carotenoid. Khi xir 1y dot bién, cac hoa chat da 1am bién d6i ciu tric va lam thay
d6i ham luong cac chat trong té bao, trong d6 c6 chat diép luc va caroten. Két qua kiém tra
ham huong di¢p luc va caroten dugc thyc hién trén 28 mau lan trong d6 co 27 mau lan Gia hac
tim Hué xir 1y d6t bién va 1 mau dbi chimg khong xtr Iy hod chat (M1), mau thu vao thoi gian
8-10 gio sang dugc trinh bay ¢ bang 3.16.

Phén tich 27 mau 14 cta cay co xir Iy hoa chit dot bién cho két qua ham luong Chl cao
nhat 1a cdy M17 v6i ham luong Chla 1a 0,870 mg/g, Chlb 13 0,447 mg/g, Chl tong s6 1,317
mg/L, ham luong caroten chi dat 0,226 mg/g, va ty 1& Chla/Chlb 1a 1,948 1an, két qua nay cao
hon so v6i ddi chimg cua cay khong xir Iy hoa chit (0,770 mg/g, 0,416 mg/g, 1,186 mg/g, 0,193
mg/g, 1,853 lan) (M1). Ham luong carotenoid cao nhit qua phan tich dat dwoc 14 0,231 mg/g
(M14) va dat thap nhat 14 0,053 mg/g & mau HX5. Ham luong Chla va Chlb chénh 1én cao nhat
& mau M2 véi ty 18 Chla/Chlb 1 2,238 lan. Trong cic mau phén tich ham luong Chla thap nhat
14 0,146 mg/g (M6), Chlb thap nhat 12 0,091 mg/g (HX2), (Bang 3.16).

Cong bd cua Cao Phi Bang (2018) vé nhitng bién d6i sinh Iy, hoa sinh cua lan D.
anosmum Lindl. trong qué trinh luyén ex-vitro cho thay ham luong diép luc cia ciy con duoc
trong & vuon sau 56 ngay la dat gia tri cao nhat véi Chla 0,733 mg/g, Chlb 0,480 mg/g, chl
téng sé dat 1,217 mg/g, ham luong carotenoid dat 0,125 mg/g va ty 1& Chla/Chlb 1a 1,55 [3].
Mot nghién ctiru khac cia Pao Qudc Hung va cong su (2021) vé quy trinh vi nhan giéng lan
Gia hac Di Linh TaLy (D. anosmum) cho thiy ham luong Chla cao nhat 12 0,652 mg/g, Chlb
0,341 mg/g, Chl tong sé 0,994 mg/g va ham lwong carotenoid 1a 0,313 ¢ giai doan 6 tuan nuoi
chdi voi anh sang xanh va do [19], nhitng két qua nay khé twong dong véi két qua caa luan én.
Theo Mustika va Semiarti (2021) vé nudi cy in-vitro cdy lan D. lineale Rolfe dé nhan giéng,
tac gia da phan tich ham luong diép luc trong 14 va dat gié tri cao nhét 1a 1,58 mg/g, cu thé ham
lwong Chla 13 1,11 mg/g va Chlb 13 0,47 mg/g, trong khi ham lwogng diép luc trong ré cao nhat
la 0,34 mg/g [130]. Trong cong bd cua Sekhi va cong sy (2022) trén cay dau tay (fragaria
ananassa) duoc 1am bién ddi bang DMS thi két qua phan tich ham huong Chla, Chlb va Chl

téng s c6 giam di so v&i cay doi chirng va khac nhau giira cac dong bién di [156].
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Bang 3.16. Ham luong chlorophyll va carotenoid ciia mot sé dong lan Gia hac tim Hué xir 1y

hoa chat (méu 14 thu & giai doan sau khi cdy chdi in-vitro dugc 8 tuin)

TT MU Hoé}cr)ét Chlorophyll| Chlorophyll CE]IorophyII Carotenoid Chla/Chlb
X ly a (mg/g) b (mg/g) tong (mg/g) (mg/g)
1 M1 - 0,770+0,015°| 0,416+0,004° | 1,186+0,012" | 0,193+0,001¢ | 1,853+0,001°
2 | HX2 | Colchicine |0,183+0,002°| 0,091+0,007° | 0,274+0,0131 | 0,072+0,005™ | 2,011+0,018°
3 HX3 | Colchicine |0,721+0,003% 0,412+0,001° | 1,134+0,009° | 0,201+0,001¢ | 1,749+0,001F
4 | HX4 | Colchicine |0,215+0,014°| 0,173+0,011" | 0,388+0,010' | 0,102+0,012™ | 1,241+0,002k
5 | HX5 | Colchicine |0,150+0,016"| 0,105+0,012% | 0,255+0,010/ | 0,053+0,013" | 1,427+0,004'
6 HX6 | Colchicine |0,512+0,016' | 0,368+0,011° | 0,880+0,011° | 0,134+0,013' | 1,393+0,001"
7 |HX11 | Colchicine |0,481+0,012%| 0,222+0,013' | 0,704+0,012" | 0,213+0,013° | 2,168+0,002"
8 M2 | Colchicine |0,518+0,013' | 0,231+0,004% | 0,750+0,009" | 0,205+0,011¢ | 2,238+0,003?
9 M4 | Colchicine |0,438+0,014'| 0,271+0,011" | 0,709+0,008" | 0,131+0,003' | 1,620+0,0029
10 | M5 | Colchicine |0,745+0,004°| 0,408+0,010° | 1,153+0,009° | 0,227+0,001° | 1,826+0,001¢
11 | M6 | Colchicine |0,146+0,016°| 0,094+0,001" | 0,240+0,010% | 0,117+0,003" | 1,547+0,004"
12 | M7 | Colchicine |0,282+0,001"| 0,148+0,001° | 0,429+0,013" | 0,147+0,004' | 1,905+0,004¢
13 | M8 | Colchicine |0,406+0,002™ 0,223+0,013" | 0,629+0,013% | 0,163+0,0049 | 1,821+0,007¢
14 | M16 | Colchicine |0,190+0,008°| 0,135+0,011° | 0,325+0,007' | 0,156+0,011" | 1,404+0,003"
15 | M17 | Colchicine |0,870+0,0072| 0,447+0,0122% | 1,317+0,012% | 0,226+0,015" | 1,948+0,001¢
16 | HX1 DMS  |0,155+0,005" | 0,097+0,011" | 0,252+0,008' | 0,076+0,010™ | 1,593+0,005%"
17 | HX7 DMS  |0,587+0,018"| 0,331+0,0017 | 0,917+0,011¢ | 0,173+0,003" | 1,774+0,002
18 | HX8 DMS  |0,581+0,003"| 0,385+0,001¢ | 0,965+0,009¢ | 0,144+0,012' | 1,511+0,001"
19 | HX9 DMS  [0,396+0,012™ 0,202+0,003™ | 0,598+0,010%" | 0,152+0,012" | 1,962+0,003¢
20 |HX10 DMS |0,693+0,0177| 0,311+0,0109 | 1,005+0,011° | 0,216+0,013¢ | 2,226+0,002?
21 | M3 DMS  |0,446+0,014' | 0,236+0,012" | 0,682+0,0099 | 0,153+0,012" | 1,890+0,002%
22 | M9 DMS  [0,450+0,013' | 0,240+0,003% | 0,690+0,0119 | 0,161+0,011% | 1,876+0,002%
23 | M10 DMS  |0,449+0,002'| 0,261+0,004) | 0,710+0,011% | 0,128+0,007% | 1,718+0,002
24 | M11 DMS  [0,509+0,013 | 0,314+0,0049 | 0,823+0,011¢ | 0,211+0,007¢ | 1,625+0,0019
25 | M12 DMS  |0,497+0,013' | 0,225+0,014" | 0,721+0,012f | 0,172+0,011F | 2,212+0,0032
26 | M13 DMS  |0,606+0,0159| 0,309+0,004" | 0,914+0,009¢ | 0,182+0,001¢ | 1,962+0,002¢
27 | M14 DMS |0,701+0,012¢| 0,333+0,001" | 1,034+0,009°¢ | 0,231+0,011% | 2,104+0,002°
28 | M15 DMS |0,178+0,0089| 0,098+0,010" | 0,275+0,011) | 0,058+0,012" | 1,821+0,005¢

Ch thich: Chi cdi (a, b, c...) khdc nhau trén ciing mét cét chi ra suw sai khdc c6 y nghia thong ké cua

trung binh mdu véi (p<0,05, Duncan’s test).

3.3.2.4. Ddc diém bé nhiém sdc thé

Dém sé luong NST 1a phuong phap xac dinh mic d6 da boi dang tin cdy va rd rang

nhét, day ciing 1a phuong phap khang dinh lai cac dic diém té bao (té bao biéu bi, khi khéng)

da quan sat dugc [177], trong nghién ciru ndy, s lugng NST trong cac dau ré caia cay con bién

di dugc dém dé xac dinh dang dot bién da boi. Két qua quan sat cho thy cac thé t boi va tap
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boi da hinh thanh dudi tac dong cua colchicine, tuy nhién, ty I¢ cam tng da boi cta cay con
phu thudc nhiéu vao nong do va thoi gian xu ly.

Qua quan sat hinh anh NST dudi kinh hién vi dd dém duoc s6 luong NST ¢ mau ré cay
dbi ching khdng xur ly hoé chit dot bién 12 2n=2x=38, s6 luong NST & mau ré cay duoc xu ly

colchicine di quan sat va dém duoc s6 lugng NST 1a 4n=4x= 76 (Hinh 3.32).

Hinh 3.32. B4 nhidm séc thé lan Gia hac
tim Hué quan sat dudi kinh hién vi
(100x). A: B6 NST cdy doi ching 2n=38;
B: Bé NST cay xi ly bang colchicine, ti
bgi 4n=76 (M17).

- AL .
5\.:":\ é‘;’n&.“ Hinh 3.33. Hinh thai NST va so do
o’z\,“, ’& /;"\ _ ) ]

s 1«"3'3&# karyotype cua lan Gia hac tim Hué. A:
A B

Cay luong bgi 2n= 38. B: cay xu ly
A ) 62 ue pe (T4 i Mde fu b colchicine (tiz bgi 4n=76) dong M17.
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Phan tich karyotype dugc thuc hién trén cac NST trén 2 mau cay lan Gia hac tim Hué 1a
cay ddi chirng khong xur ly hoa chat dot bién (ludng boi 2n = 38), cay xir ly colchicine (ti boi
4n = 76). Cac NST duoc do, ghép lai thanh doi dé tao ra so d6 karyotype (Hinh 3.33) ciia NST
& ki gira cua phan chia té bao.

Chi Dendrobium, hau hét cac loai déu ¢ 2n = 38 nhiém sac thé, & mot sé loai nhu D.
leonis va D. dixanthum c6 2n = 40 [176], va 8 loai thuoc nhoém Lautoria cd 2n = 36. O
Dendrobium, cac thé da boi duoc lién két véi mot sb loai va gidng lai. G Phalaenopsis, hau hét
cac loai déu c6 2n = 38 nhiém sic thé, ngoai trir nhdm Aphyllae c6 2n = 34 va 36 nhiém sic

thé. Tuy nhién, di quan sat thiy su khéc biét dang ké vé kich thuéc caa nhidm sic thé va bo
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gen cua céc loai va ging lai tir chi nay [125]. Yang Liu va cong su (2023), ciing da co két qua
tuong tu khi phan tich NST cua D. officinale, cay ludng boi c6 bo NST 2n = 2x = 38 va cay ta
boi tao ra bang cach xu Iy colchicine 1a 4n= 4x =76, [114].

Tuy nhién, phuong phap dém sb lugng nhidm sic thé trong ki gitra ciing c6 nhitng han
ché do nhidm sic thé co thé bi chong 1én nhau, do d6 gay kho khin cho viée dém. Vi vay, viéc
xéac dinh sé luong nhidm sic thé hiéu qua cua thuc vat 13 vo cung khé khan [177]. Két qua
nghién cau hién tai con can dugc xac nhan thém qua céc phan tich phan ta hoic trong thi
nghiém qua cac thé hé. Xac dinh cac bién thé nhiém sic thé 1a rit quan trong cho viéc phan
tich tién hoa, nghién cau va nhan gidng céc giéng cay trong méi. Cac théng sb karyotype la
mét trong nhing chi s6 quan trong dé phan loai va xac dinh thuc vat, tir 46 cho phép nghién
ctru sy da dang di truyén cua chiing vé mat té bao hoc [186].

3.3.3. Pa dang di truyén ciia cic dong dét bién bang chi thi phan tir RAPD

Cac mau lan Gia hac tim Hué (34 mau) dugc chung toi chon loc trong qua trinh nghién
ctru bao gdm: 01 méu lan 1 cAy me ban dau; 06 miu 13 ciy dugc hinh thanh tir hat trong in
vitro; 11 mAu 1 cay phat trién tir hat trong in vitro c6 xtr Iy hoa chat gy dot bién va 16 mau 1a
cay phat trién tir md seo c¢6 xir Iy hoa chat dot bién. Tat ca cac mau dugc chung toi ma hod ¢
phu luc 16.

Két qua sang loc 63 moi RAPD trén 2 miu chon ngiu nhién cho thay c6 10 méi RAPD
cho hé sé cac band DNA hinh thanh cao nhat (Hinh 3.34, Bang 3.17). Két qua nay ching toi
chon dé danh gia da dang di truyén ciia 34 miu lan trong quan thé nghién ctu.

Két qua khuéch dai PCR-RAPD cua 34 mau lan Gia hac véi 10 mdi RAPD cho ty 18 band
DNA da hinh cao trong két qua sang loc mdi dugc ching toi trinh bay & bang 3.17. Két qua
cho thay tat ca cac mau lan Gia hac cho ty 18 khuéch dai PCR thanh cong dat 100%. Tong s6
10 mdi RAPD sir dung trong nghién ciu di tao ra 70 band DNA/34 mau lan Gia hac, trung
binh dat 7 band DNA/m&i méi, kich thude cac band DNA dao dong tir 350 — 1600 bp. Téng sé
band DNA da hinh thu dugc 1a 53 band, chiém 75,71 % trén tong s6 band DNA hinh thanh.
Céac moi RAPD khac nhau thi s6 band DNA da hinh thu dugc ciing khac nhau, dao dong tir 3
dén 9 band DNA, tuwong Gng Véi ty 1& band DNA da hinh dao déng trong méi méi RAPD 1 50

dén 100%. Hai moi RAPD c6 ky hiéu P6 va P9 cho ty I¢ band DNA da hinh 16n nhat, dat 100
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%, va mdi OPA-03 cho ty 1é band DNA da hinh thap nhat, dat 50 % (Bang 3.17). Theo nghién
ctru cua Basavaraj va cong su (2020) cho rang do dic diém trinh ty bd gene cua lan ¢6 nhiéu
vung lap lai cho phép nhiéu vi tri bit cap mdi ngau nhién nén sb luong band DNA hinh thanh
trén mdi moi thuong dao dong tir 5 dén 9 bang [56]. Két qua nay twong duong vai két qua trong
nghién ctru caa ching toi khi thuc hién trén lodi lan Gia hac tim Hué. Mat khéc, theo nghién
ctru ciia Nei va cong su (1978) cho thay riang, dé cac mau trong quan thé nghién ciu ¢d sy phan
nhom cao khi sir dung chi thi phan tir RAPD nham xay dung cay pha hé thi can sb luong cac
band DNA khuéch dai cang I6n va s band DNA da hinh téi thiéu phai dat 50 bang [134].
Trong nghién ctru nay, chdng tdi sir dung 10 mdi RAPD va thu dugc 53 band DNA da hinh/70
band DNA hinh thanh ctua 34 mau lan Gia hac tim Hué. Vi két qua nay, ching tdi tiép tuc tién
hanh xay dung cay pha hé cho 34 mau lan Gia hac tim Hué va phan tich da dang di truyén cua
ching.

Bang 3.17. Két qua khuéch dai PCR dua trén mdi mdi RAPD cua 34 mau lan Gia hac tim
Hué

TT Moi Tylécathé | Séband | So6band Kich Ty I¢
khuéch dai | DNA hinh | DNA da |thwéc cia | band
PCR thanh | thanh/mai hinh band DNA da
cong (%) DNA (bp) |hinh (%)
1 P6 100 8 8 650-1600 | 100,00
2 P9 100 9 9 450-1200 | 100,00
3 P16 100 5 4 450-800 80,00
4 P17 100 9 6 350-1450 | 66,67
5 P18 100 6 4 400-1100 | 66,67
6 OPA-03 100 6 3 750-1250 | 50,00
7 OPF-01 100 7 6 600-1050 | 85,71
8 OPF-05 100 5 3 600-900 60,00
9 OPO-04 100 9 6 500-1100 | 66,67
10 OPBH-16 100 6 4 500-800 66,67
Tong so band DNA - 70 53 - -
Soband DA 1 449 7 53 : 75,71
trung binh/meéi moi

Nghién ctru gdy dot bién trén cdy lan véi nhiéu tac nhan khac nhau, sau d6 st dung chi
thi RAPD dé kiém tra bién d6i di truyén da duoc nhiéu nhém nghién ctu trén thé gisi thuc
hién.
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Thong va cong su (2010) va Sherpa va cong sy (2022), st dung tac nhan dot bién vat ly
bang tia gamma trén loai lan Dendrobium sp. va loai lan Dendrobium 'Emma White', sau d6
kiém tra su sai khéc di truyén bang chi thi phan tir RAPD. Két qua thu duoc ty 18 s6 lugng band
DNA da hinh ciing cho thiy khac nhau, trong tng 88,89 % (Dendrobium 'Emma White') [159]
va 19,7 % (Dendrobium sp.) [39]. Ty Ié cac band DNA da hinh thu dwoc ¢6 sy kh&c nhau I6n
va nam trong ty 1é cac band DNA da hinh chiing t6i thu duoc khi xt ly bang tac nhan hoé hoc.
Trong khi d6, Khosravi va cong su (2009), da tién hanh xir Iy dot bién trén loai lan Dendrobium
Serdang Beauty trén mé seo bing tac nhan hoa hoc Colchicine. Két qua thu duoc ty 18 cac band
DNA da hinh thp hon (twong tng 45,08% ) [103] so véi nghién ctu cua chung toi thu duoc
la 75,71 %.
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Hinh 3.34. Két qua sang loc mdi PCR-RAPD trén mau lan dugc xu ly colchicine nong do 200
ppm trong thoi gian 8 gid ¢d ky hiéu mau 1a M5. M: Khéi lugng thang chuan DNA (200-1200
bp, Biobase)

Phan tich sy da dang cua cac mau lan Gia hac tim Hué trong quan thé, chi sb io cho thiy
c6 sy da dang trong cac mau dugc nghién ciu, tuy nhién mic d6 da dang khong cao, hé sé da
dang trong tirng mdi ngau nhién dao dong tir khoang 0,082 dén 0,541, trung binh cho cac moi
dat 0,300. Trong 10 méi duoc sir dung dé thuc hién phan tng PCR-RAPD cho 34 mau lan nay,
két qua moi P9 thé hién su da dang cao nhat véi gia tri io dat trung binh 0,541, tiép dén 12 moi
P6 (io= 0,505). Mbi thé hién su da dang thap nhat 12 OPBH-16 véi gia tri i0=0,082 (Bang 3.18).
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Bang 3.18: Chi sé da dang di truyén quan thé lan Gia hac tim Hué cho méi mdi RAPD

TT Moi Cé miu na* ne* h* io*
1 |P6 34 2,000 1,521 0,328 0,505
2 P9 34 2,000 1,628 0,364 0,541
3 P16 34 1,800 1,352 0,226 0,358
4 P17 34 1,667 1,335 0,211 0,327
5 |P18 34 1,667 1,266 0,173 0,274
6 | OPA-03 34 1,500 1,075 0,063 0,120
7 OPF-01 34 1,857 1,242 0,174 0,292
8 | OPF-05 34 1,600 1,062 0,056 0,116
9 | OPO-04 34 1,444 1,201 0,132 0,206
10 | OPBH-16 34 1,500 1,041 0,037 0,082
11 Trung binh/mdi moi 34 1,714 1,296 0,189 0,300
12 +SD 0,455 0,305 0,170 0,244

Ghi chi: na™ = s6 liong allele diroC quan sat; ne* = sé lirong allele c6 hiéu qua [Kimura and
Crow (1964)]; h* = Da dang gen [\Iei's (1973); io° = Chi s6 da dang di truyén Shannon
[Lewontin (1972)], SD: dé léch chuan

Phén tich twong quan di truyén giita cac mau dugc thyc hién bang phan mém NTSYS-
pc 2.1 dua trén hé sé twong quan don gian SM (simple matching coefficent). Hé s6 twong ddng
di truyén phan 4nh méi quan hé di truyén caa cac mau lan véi nhau. Cac mau lan c6 gia tri hé
s6 di truyén twong tng cang tién dén 0 thi sy khac biét vé di truyén cang I6n va kha ning st
dung trong lya chon tao gidng cang cao, con cac mau co hé sé di truyén giéng nhau tuong tng
cang gan téi 1 thi cang gan nhau vé mat di truyén, trong nghién ctu ndy hé sé tuong dong di
truyén cua 34 mau phan tich nay twong di cao, dao dong tir 0,580 — 0,986 (Phu luc 17).

Két qua nay ciing twong dong vai nghién ctu cia Khosravi va cong su (2009) véi hé sb
trong ddng di truyén gitra c&c mau xtr 1y hoé chat véi mau ddi chiung dao dong tir 0,6 — 0,94
[103]. Trong 34 mau phan tich c6 hé sé twong dong cao nhat 1a 0,986 & cap mau HX7 va HX8,
cap mau M2 va M5 c6 hé sé twong dong thap nhat 12 0,580 (Phu luc 17). Két qua hé sb tuong
quan nay dugc dung 1am co sé dir lidu dé xay dung mot so do hinh cdy nham phan nhom di
truyén cho 34 mau dugc phan tich. So dd nay xép nhém dua trén thuat toan UPGMA, theo
phuong phap SAHN (Hinh 3.35)

Cay phan nhom cho thay, 34 mau lan Gia hac tim Hué sir dung trong nghién ctu phan

thanh hai nhém chinh & mac d6 twong dong di truyén 65%. Nhom | chi ¢6 1 mau lan c¢6 ky
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hiéu M17 trong nghién ctru caa ching tdi cho thay day 1a mau lan c6 tiém ning cao trong viéc
lya chon dé 1am gidng. Nhém 11 gdm 33 mau lan con lai va phan thanh 2 nhém phu (lla, 11b) &
muc do twong ddng di truyén 66,8%. Nhom phu thir nhat (11a) chi ¢6 1 miu lan Gia hac tim
Hué co6 ky hiéu M5 va trong nghién ciru cia ching tdi cho thdy day 1a mau lan c6 tiém ning
cao trong viéc lya chon dé 1am gidng; nhém phu th hai (11b) bao gom 32 mau lan Gia hac con
lai (hinh 3.35).

1k |
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Hinh 3.35. Cay phan nhom di truyén 34 dong lan Gia hac tim Hué.

Két qua cling cho thiy 6 mau lan tao ra tir hat khdng xu ly hoé chat (H1, H2,..., H6) véi
mau d6i chiing (M1) c6 hé sé twong dong rat cao, dao dong tir 0,884 — 0,971. Cap mau c6 hé
s6 twong ddng cao nhat 14 0,971 & mau H3 va H2, cap mau cd hé sé tuong dong thap nhat 0,884
la H3 va M1; (Phu luc 17, hinh P14-3.1 phu luc 14).

Nhitng 11 mau lan Gia hac tim Hué duoc tao ra phuong phap gieo hat in-vitro va cé xu
ly hoa chat dot bién & giai doan protocorm (HX1, HX2,... HX11) c6 mirc do twong dong voi
mot mau dbi chitng (M1) dao dong tir 0,812 - 0,889, diéu nay cho thdy mic d6 twong ddng
cling rat cao, tuy nhién so v4i 6 mau khong xir Iy hoa chat thi thap hon. (Phu luc 17, hinh P14-
3.2 phu luc 14).
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Nhom 16 mau lan Gia hac tim Hué tao ra tir md seo cd xir Iy hoé chat (M2, M3,...M17)
la nhém c6 hé sb twong dong thap nhat so véi mau ddi chiang (M1), véi hé sé tuong dong tir
0,661-0,899 trong d6 c6 mau M17 c6 hé s6 twong dong véi M1 1a thap nhat 0,661, tiép dén la
mau M5 13 0,663 (Phu luc 17, hinh P14-3.3 phu luc 14).

Két qua phan tich 34 mau lan Gia hac tim Hué bang chi thi RAPD chung t6i da xac dinh
cac dong HX1, XH3, HX10, M2, M5, M7, M8, M9, M10, M13, M14, va M17 cé tiém nang su
dung lam vat liéu khoi dau cho chon tao giong méi, trong d6 M5, M17 1a 2 dong tiém ning cao
nhit.

3.4 Quy trinh tai sinh lai mdt s6 dong lan Gia hac tim Hué dét bién c6 trién vong

Qua két qua phan tich bién di cua cac dong duoc xtr ly colchicine va DMS va két qua
theo di kha nang thich nghi véi méi truong, kha ning sinh truong, phat trién cia cy, va dya trén
c4c bién ddi vé hinh théi (than, 14, mau sic), dong thoi ciing dua trén két qua phan tich di truyén
ching t6i lya chon 6 dong (HX3; HX10, M5, M13, M14, M17) ¢ trién vong va mot dong ddi
chimg (M1) dé tién hanh tai sinh va nhan giéng trd lai, nham khao sét lai kha ning nhan gidng in-
vitro va bao luu cac dong nayMoéi truong, diéu kién nudi ciy va chat kich thich sinh truong dugc
sir dung tir nhitng cdng thirc cho két qua tot nhat & cac noi dung nghién ciu trudc.
3.4.1 Téi sinh mé seo tir chéi ciia mgt sé dong dét bién

Str dung moi truong dinh duong MS + 7 g/L agar + 0,7 g/L than hoat tinh + 30 g/L
saccharose, pH 5,8 va c6 bo sung chit diéu hoa sinh truong 12 1,5 mg/L TDZ + 0,5 mg/L NAA
dé thuc hién thi nghiém. Sau 3 thang nudi cay két qua cu thé duoc thé hién & bang 3.19, phu
luc 20 hinh P20-3.1.

Trong cac dong dot bién duoc lua chon dé thuc hién téi sinh c6 dong M17 cho két qua
t6t nhat vai thoi gian hinh thanh mé seo hay choi 1a 27,40 ngay, ty 1é song cia mau dat 96,44
%, ty 16 mau tao mo seo 1a 82,00 %, kich thudc md seo 1a 1,62 cm, ty 1¢ hinh thanh choi 10,89
% va choi c6 kich thudc 2,41 cm, két qua khdng Khac biét so véi mau d6i chung (M1). Kha
ning tai sinh cua M1 két qua rat 6n dinh cu thé thoi gian tao md seo 1a 29,45 ngay, ty 1& song
ctia mau 90,67 %, ty Ié mau tao mo seo 71,78 %, kich thuéc mé seo 1,13 cm, ty 18 tao chdi
15,56 % va chiéu cao chdi 1,73 cm. Nhitng mau con lai kha ning tai sinh chdi hoic md seo

luén cao hon 50 % (Bang 3.19).
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Bang 3.19. Kha ning tai sinh mo seo hoic chdi cia mot sé dong dot bién sau 12 tuan

] Thoigian | Tylgsong | Ty le¢ mlu Kich Ty 1é¢ miu Chidu cao

Mau | hinh thanh cua mau tao moé se0 | thwéc mo tao choi chdi (cm)
mo seo/choli (%) (%) seo (cm) (%)

M1 29,45+0,90° | 90,67+1,90° | 71,78+2,54" | 1,13+0,07" | 15,56+2,94% | 1,73+0,08"
HX3 |33,27+0,92° | 95,33+1,20° | 78,44+1,45% | 1,58+0,11% | 11,56+1,02%° | 2,24+0,11?
HX10 | 41,40+1,69° | 82,22+1,80° | 62,67+2,46° | 0,94+0,09% | 11,56+1,38% | 1,81+0,09°
M5 35,27+0,69° | 92,89+1,62% | 76,44+1,70® | 1,63+0,14% | 12,22+1,01% | 2,35+0,09?
M13 | 47,87+1,68" | 75,56+1,41¢ | 53,56+1,54 | 0,76+0,06° |7,33+0,58" |1,37+0,05°
M14 | 44,47+1,50% | 78,67+1,48% | 64,22+42,19° | 1,14+0,07° | 9,33+1,96° |1,61+0,10"
M17 | 27,40+0,79° | 96,44+1,19° | 82,00+1,21° | 1,62+0,11° | 10,89+0,69% | 2,41+0,11°

Chu thich: Cac chir cai khac nhau (a, b, c...) trén ciing mét cot chi ra su sai khdc co y nghia

thong ké cua trung binh mdu véi p<0,05, Duncan’s test.

3.4.2 Ta4i sinh chdi tir mo seo cua ciia cac dong dot bién
Str dung méi truong dinh dudng MS + 7 g/L agar + 0,7 g/L than hoat tinh + 30 g/L

saccharose, pH 5,8 va cd b6 sung chit diéu hoa sinh truéng 12 1,5 mg/L BA + 0,5 mg/L NAA

dé thuc hién thi nghiém. Sau 8 tuan nudi cay két qua duoc trinh bay ¢ bang 3.20.

Bang 3.20. Kha ning tai sinh chdi cia md seo dong dot bién & cac dong dot bién duoc chon

sau 8 tuan nudi cay

Miu TYCL%F}'(;')”“ S6 chdi/miu Sﬁéf‘zc‘iﬁ;’ s6 1a/chbi
M1 | 80,6742,459 | 3.12+037" |2.15+0,337% | 3.16+0,49%
HX3 | 80,331,904 | 4,12£045% |3.13+0.24° | 458+0.40°
HX10 | 77,33£2.21°° | 3,16£0,18% | 2,78+025® | 2.470,22°
M5 | 8333%2.36%° | 3.27+018" |3.2640.39° | 4.15%0,20%
MI13 | 7133+1.70° | 2.624031° | 1.760.17° | 2.31%0,26°
M14 | 74.671,70% | 2.8740,31° | 2,08£029% | 2.5140,30°
M17 | 94.6742.26° | 4.76£0,50° | 3.5240.42% | 4.72+0.40°

Chu thich: Cac chir cai khac nhau (a, b, c...) trén cung mét cot chi ra sw sai khdc cé y nghia

thong ké cua trung binh mdu véi p<0,05, Duncan’s test.

Kha ning tai sinh chdi tir md seo cua cac mau HX3, M5, M17 déu c6 két qua cao hon

d6i chimg M1 trong d6 tét nhat 1a kha nang tai sinh ciia mau M17 véi ty 18 tai sinh chdi 94,67

%, s6 chdi 4,76 chdi/mau, chiéu dai chdi 3,52 cm, va chdi c6 s 1a 4,72 la/chdi, két qua nay &
M1 12 80,67 %, 3,12 chdi/mau, 2,15 cm, 3,16 14/chdi. Cac mau con lai déu cd ty 1é tai sinh choi
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tir md seo trén 70%. Nhu vay vai két qua tai sinh chdi tir md seo cua cac mau dot bién cho két
qua cao va chét luong chdi tét, chdi to khoé, 14 mau xanh dam (Bang 3.20).
3.5.3. Nhan nhanh chéi ciia cdc dong dét bién

Chdi cac dong dot bién sau khi dugc tai sinh dugc tién hanh nhan nhanh chdi. Choi dat
tiéu chuan cao tir 2 — 3 cm va ¢c6 2-3 14 duoc cay vao méi trudng dinh dudng MS + 7 g/L agar
+ 0,7 g/L than hoat tinh + 30 g/L saccharose, pH 5,8 + 1,5 mg/L BA + 0,5 mg/L IAA. Két qua
nhan nhanh sau 8 tuan nudi ciy duoc thé hién qua bang 3.21.

Kha ning nhan choi cua chdi dot bién M17 1a cao nhat véi hé s nhan chdi 7,53 lan,
chiéu cao chdi 4,61 cm, dudng kinh than chdi 0,65 cm, sé 14 chdi 5,87 la/chdi, két qua nay cao
hon so véi mau M1 két qua lan lugc 12 6,20 1an, 3,36 cm, 0,54 cm, 4,93 14/chdi. Nhitng mau
con lai c6 hé s6 nhan chéi tir 4,73 dén 6,60 lan. Chdi déu khoé manh, xanh, cao, la day va cé
kha nang sinh truong tét (Bang 3.21).

Bang 3.21. Kha ning nhan nhanh chdi caa cac chdi dot bién sau 8 tuan nudi cy

may | Hé s0 nhan Chiéu cao Puong kinh So 14 cia Dic
choi choi (cm) than choi (cm) choi diem
M1 6,20+0,33% 3,36+0,18° 0,54+0,04° 4,93+0,320¢ +
HX3 | 7,13+0,29% 4,15+0,18% 0,57+0,03% 5,33+0,29% ++
HX10 | 5,47+0,39% 3,49+0,25 0,58+0,04% 4,33+0,25°¢ +
M5 6,60+0,31% 3,71+0,245¢ 0,61+0,03% 4,73+0,33% ++
M13 | 4,73+0,25¢ 3,29+0,31°¢ 0,54+0,01° 4,13+0,29°¢ +
M14 |5,07+0,37¢ 3,69+0,14°¢ 0,57+0,03% 4,67+0,32% +
M17 | 7,53+0,262 4,61+0,222 0,65+0,042 5,87+0,31% ++

Chu thich: Cac chir cdi khdc nhau (a, b, c...) trén cung mét cot chi ra Sw sai khdc co y nghia
thong ké cua trung binh mdu véi p<0,05, Duncan’s test.

+: choi cao, khoé, c6 mau xanh, 14 day.

++: chai cao, to khoé, c¢6 mau xanh dam, 1& nhiéu va day.
3.5.4. Két qua ra ré tao cay hoan chinh tir cac choi dot bién

Céc chdi dat kich thudc 3-4 cm va ¢6 4-5 14 dugc lya chon cdy vao méi truong ra ré. Su

dung moi treong MS + 7 g/L agar + 0,7 g/L than hoat tinh + 30 g/L saccharose, pH 5,8 + 0,7
mg/L NAA. Sau 8 tuan nudi cdy két qua thi nghiém dwoc trinh bay ¢ bang 3.22.
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Kha ning ra ré caa choi lan Gia hac tim Hué 1a rat tét, déu dat ty Ié ra ré 100% & tt ca
cac mau thir nghiém, tuy nhién mau mang lai hiéu qua tét nhat 1a M17 véi sb ré dat 6,31 ré/choi,
ré c6 chiéu dai 5,84 cm, chiéu cao cay dat 7,01 cm va s6 1a dat 6,63 14/cay. Cac mau thir nghiém
con lai ciing cho két qua rat tot véi mac khac biét khdng qua cao cu thé sé ré dat tir 3,77 — 5,72

ré/choi, chiéu dai ré trong khoang 3,64 — 5,28 cm, chiéu cao ciy dat 4,53 — 6,72 cm, s6 1a dat

5,87 — 6,51 la/cay (Bang 3.22).

Bang 3.22. Kha ning ra ré caa chdi ¢ mot s6 dong lan dot bién sau 8 tuan nudi cy

Miu | Tylera | gpoeo | DAirE | Caochy | g | g
choi re (%) (cm) (cm) [
M1 |100+0,00 | 4,82+0,55%¢ | 4,25+0,32" | 5,89+0,40*¢ | 6,51+0,54% | ++
HX3 |10040,00 | 5,72+0,34%® | 5,28+0,29% | 6,72+0,40%° | 6,06£0,52% | ++
HX10 | 100+0,00 | 5,22+0,30*¢ | 4,31+0,47" | 5,55+0,41°9 | 6,42+0,41% | ++
M5 | 100+0,00 | 5,56+0,35% | 4,62+0,33 | 6,11+0,53*¢ | 6,26+0,44% | ++
M13 | 100+0,00 | 3,77+0,51°¢ | 3,64+0,38° | 4,53+0,33¢ | 5,87+0,18? +
M14 | 100+0,00 | 4,68+0,54*° | 4,08+0,18* | 4,94+0,16% | 6,13+0,33? +
M17 |10040,00 | 6,31+0,67* | 5,84+0,58* | 7,01+0,44* | 6,63+0,34* | ++

Chu thich: Cac chir cdi khdc nhau (a, b, c...) trén cung mét cot chi ra sw sai khdc co y nghia
théng ké cua trung binh mau Vi p<0,05, Duncan'’s test.
+: ré nhiéu, dai nhwng nhé yéu, c6 mau trang xanh, cay & xanh, 14 day.
++: ré nhiéu, dai to map, ré c6 mau trcfng xanh, cdy la xanh dam, 1& day, dai.
3.5.5 Quy trinh t&i sinh mét sé dong lan Gia hac tim Hué dét bién
Tir két qua da co caa noi dung 3.5, chling toi xay dung nén maot quy trinh tai sinh caa mot
s6 dong lan Gia hac tim Hué dot bién gém co 5 budc (Quy trinh 1, phu luc 18):
Bwéc 1: Chuan bi, chon cay lan con hoic chdi in-vitro cua nhitng dong lan dot bién
Buwdc 2: Tai sinh choi hoac md seo tir doan than
Budc 3: Tai sinh chdi tir md seo
Buéc 4: Nhan chdi

Buéc 5: Ra ré, tao cay hoan chinh
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Budr 1: Chuén bi, cay lan con hodc choi in-vitro cia nhing dong lan dot
bién. cat bo 14, ré sau do cat than chaoi thanh nhitne doan nean 1.5-2em

l

Buérc 2: T4i sinh chdi hodc md seo tir doan than

( Mot truong st dung MS + 7 g/L agar + 0,7 g/L than hoat tinh + 30 g/L
saccharose + 60 g/L khoai tay xay min, 100 mL/L nuwde dira + 1,5 mg/L
TDZ + 0,5 mg/L NAA, pH 5.8)

| |

Bwéc 3: Téi sinh chéi tir md seo Budre 4: Nhan choi

(Mbi trromg st dung MS +7 /L agar + 0,7 (Mi treong st dung MS + 7 g/L agar+ 0.7 g/L

g/L than hoat tinh + 30 g/L saccharose + 60 , than hoat tinh + 30 g/L saccharose + 60 g/L

g/L khoai tay xay min, 100 mL/L nudc dira khoai tay xay min, 100 mL/L nude dira + 1.5

+1,5mg/L BA +0,5mg/L NAA, pH 5 8) mg/L BA +05mg/L IAA, pH 5.8)

Diéu kién phong nuéi nhiér dé 25 = 2°C, do Budc 5: Ra 1€, tao cay hoan chinh

am 50-60%, mat dg théng lrong photon (Moi treong su dung MS +7 /L agar + 0,7 gL

quang hop 13,5 - 27 ymol s'm™, thoi gian than hoat tinh + 30 g/L saccharose + 60 g/L khoai

chiéu séng 8 gio/ngay. tay xay min, 100 mL/L nwéc dia = 0,7 mg/L
NAA, pH 5.8)

Hinh 3.37. So d6 cac budc thuc hién tai sinh mot s6 dong lan Gia hac tim Hué dot bién
3.5 Xay dung quy trinh huan luyén cdy con ra vudn wom
3.5.1. Nghién ctru gia thé phit hop dé ra biu ciy con.

Nghién ctru tim ra dugc hdn hop gia thé phi hop dé ra cay con in-vitro lan Gia hac tim
Hué giai doan vudn wom, sau 3 thang cham soc két qua duoc trinh by ¢ bang 3.23.

Két qua tét nhat vé ty 18 song 97,8%, chiéu cao cay 9,9 cm, dudng kinh than cay 0,9 cm,
s6 14 11,3 14, chiéu rong 1,5 cm, chiéu dai 14 5 cm va sb 1a méi 5,8 14 1a thu duoc 6 CT1va CT6
c6 ty Ié séng dat 95,6%, chiéu cao cdy 9,3 cm, dudng kinh than cay 0,8 cm, s6 14 10,7 14, chiéu
rong cua la 1,4 cm, chiéu dai 14 4,7 cm, va s6 1a méi 1a 5,3 14 (Bang 3.23, Hinh 3.38). O céc
nghiém thure khac déu cd ty 16 sdng dat trén 80%, cho thay kha ning thich nghi cua cay lan con
Gia hac tim Hué in-vitro & vuon wom la rat tét.

Ty 18 séng cua lan Gia hac tim Hué trong nghién ctru nay dao dong tir 80 dén 97,83%

tuong dong voi két qua nghién ctu caa Nguyén Thi Oanh va cong sy (2022), da bao cdo ty 16
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séng dat 94,8% cua lan D. thyrsiflorum Rchb. f. ex Andre duoc trong trén gia thé bang duong
xi va c6 phu réu [138]. Trong nghién ctu cia Nguyén Thi My Duyén (2021) vé cay lan D.
anosmum Lindl. thi c6 ty 18 séng thap hon tir 40 - 86,67% trong trén gia thé don hoic gié thé
hén hop réu, xo dira va than cui [11]. Nguyén nhan c6 thé 1a do su khéc biét vé thoi tiét, ché

d6 cham soc, d6 am va dinh dudng cua gia thé [122].

Hinh 3.38. Anh
huong cua gia thé
dén sy sinh truong
cua cay con lan Gia
hac tim Hué in-
vitro ¢ vuon uom
(Nguyén Hitu Tho,
2023)

Ty Ié séng s6t cao nhat cua D. anosmum Lindl trong nghién ciru cua chung toi dugc trong
trong hdn hop gia thé xo dira va than trau (1:1) 1a 97,83% sau 12 tuan, két qua nay kha tuong
ddng vai két qua cong bd caa Lé Thién Vinh va cong su (2022), véi ty 1é song dat 93,5% cuaa
lan D. anosmum Lindl. & Quang Tri duoc tréng trén cung loai gia thé [45]. Hon nira, lan Gia
hac tim Hué va D. thyrsiflorum Rchb.f. Ex Andre trdng trén bang dwong xi ¢6 phu réu ciing
cho két qua rat tét co ty 16 sdng tot lan luot 1a 95,6% va 94,8%. Nghién ctru ciia ching toi cho
thdy lan Gia hac tim Hué phét trién tét trong hdn hop c6 2 loai gia thé nay, nhung cac gia thé
déu phai dam bao duy tri do thong thoang va d6 am, d6 1a diéu can thiét dé cho cay con in-vitro

trdng thanh cong trong diéu Kién vuon wom.
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Bang 3.23. Anh huong cua gia thé trong dén sy sinh truong, phét trién cua cay con in-vitro Gia

hac tim Hué trong vuon wom sau 12 tudn trong

Thi | 1Y Igf;ay cao cay Buong <1« [Chiéuréng| Chiéudai| , . ..
nghiém con song (cm) kinh cay So la la (cm) la (cm) La mai
. (%) (cm)

Caéébua” ; 52+05 [03+0,07 | 55+04° |06+0,1¢ | 3202 | 0,0 +0,0°
CT1 |97,8+04% |99+03% |09+00° |11,3+0,4% |15+0,0° |50+0,2 | 58+0,2°
CT2 |907+1,7° | 75+06° |06+00° | 95+0,2° |1,3+0,1(38+029 | 41+0,2°
CT3 |87,7+1,3™ | 7,7+0,8° |0,7+00° | 95+0,4° |1,4+0,1% |4,3+0,2° | 40+0,3
CT4 |80,7+1,8% |78+05° |07+00° | 91+0,2° [12+0,0% |41+0,19|36+0,2°
CT5 |859+15° | 7,6+02°|07+00° | 93+0,2° |1,2+0,0% |4,2+0,19]| 38+0,2°
CT6 |956+05" [93+04% |08+00° |10,7+0,3% |14+0,0% |47+0,1%|53+0,2°
CT7 [889+1,2™ |83+0,3" |05+0,0¢ | 9,1+0,3" [1,3+0,0¢¢|4,4+0,1%|37+0,2°

Trung binh # sai s¢ chudn (SE); trong cling mét cét ¢é cuing mét chiz cai theo sau thi khac

biét khéng c6 y nghia théng ké theo phép thir Duncan véi p < 0,05.
Chii thich: CT1: Xo diva: Trauhun (tp 18 1 - 1, w: w); CT2: Xo dira : don (tplé1: 1, w

- w); CT3: Xo diva: vo thong (16 1= 1, w : w); CT4: dén (100%); CT5: Xo dira (100%):;
CT6: Gan trén bdang dwong xi (20 % 15 cm) ¢6 phu réu; CT7: Gan trén gé vi siza (20%15 cm)
cé phu don.

3.5.2. Anh hwéng gia thé trong dén cac dong lan Gia hac tim Hué dét bién giai doan vuom

wom
Két qua noi dung 3.5.1 cho thay cay con in-vitro lan Gia hac tim Hué phat trién rat tét

trong trong hdn hop giéa thé xo dura : trdu hun (1:1; w/w). Do d6 chiing t6i sir dung hdn hop
gia thé nay trong thr nghiém cay con in-vitro cia 6 dong dot bién dugc lva chon, sau 3 thang
chiam soc ¢ diéu kién vuon wom két qua duoc trinh bay ¢ bang 3.24.

Két qua bang 3.30 cho thay ty I¢ sbng caa cay con in-vitro & cac dong dot bién twong ddi
thap, két qua cao nhat 1a dong M17 véi ty 1é sbng dat 56,60 %, thap nhat 1a 36,80 % & dong
M13, cac dong HX3, HX10, M5, M14 c6 ty Ié séng cdy con tir 41,47 — 53,07 %, két qua nay
thip hon nhiéu so véi cay khdng xt 1y dot bién (80,7%-97,8%) & Bang 3.24.
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Bang 3.24. Anh huong cua gia thé trong dén su sinh trueang, phét trién caa cay con invitro Gia hac tim Hué dot bién trong vuon

wom sau 12 tuan.

Miiu TZ;‘;;‘?{ /f)o” Cao cay (cm) Dgg;?clg;m s 14 Chiéé;\‘f’)”g la Chi“zgrﬁ)ai LA mei
Cay con - 532£0,270 | 04740020 | 473%027° | 0,63:002 | 342+0,17° ;

HX3 | 5307t154% | 827:034® | 005:004° | 1033:042° | 1.4580,05° | 4,56£0,20° | 6,07£0,23%

HX10 | 5067¢178% | 7.742028% | 0,82£0,04° |10,53£0,38% | 122¢007° | 4182019 | 593%0,27%
M5 4733+1.72° | 744%026° | 075%0,04% | 953035 | 1142007° | 4,0740.16° | 5532027
M13 | 36,8021,32° 7100.23° | 0,72:003° | 7.9320379 | 1.25£0,06° | 4,228006™ | 3.93%023°
M14 | 4147:1329 | 7.68£026® | 0672002 | 87320409 | 1,17:006° | 4,39%008*° | 4.20%0,26°
M17 | 56.60£1,34° | 12,80£0,34° | 145:046° | 11,53:035 | 181#0,05 | 583%0,16% | 6,2720,16°

theo phép th:z Duncan vai p <0,05.

Cha thich: HX3: Cay tir dong protocorm xat ly colchicine nong dé 400 ppm trong thoi gian 6 gio;

HX10: Cay tir dong protocorm xi ly DMS néng d@é 100 ppm trong thoi gian 4 gio;

M5: Cay tir dong mo seo xiz Iy colchicine néng dg 200 ppm trong thoi gian 8 gio;

M13: Cay tir dong mo seo xi Iy DMS nong dg 200 ppm trong thoi gian 4 gio;
M14: Cay tir dong mo seo i Iy DMS nong dé 400 ppm trong thoi gian 2gio;

M17: Cay tir dong md seo xu Iy colchicine nong dé 100 ppm trong thoi gian 10 gio
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Kha ning sinh truang cia cdy con in-vitro cac dong dot bién twong ddi dong déu voi cac
chi tiéu chiéu cao cay, dudng kinh than cay, sb 14, chiéu rong 14, chiéu dai 14 va sb 14 méi, tuy
vay két qua sinh truong cua dong M17 1a ndi bat nhat két qua cu thé tuong tng 1a 12,80 cm;
1,45cm; 11,53 14; 1,51 cm; 5,83 cm; 6,27 1a.

Két qua nay cho thay, véi cac dong dot bién kha nang thich nghi véi gia thé trong kém
hon so véi cay binh thudng, diéu nay c6 thé do nhirng bién ddi bén trong nhu vé cAu tric mach
dan, cau tric té bao, ham lugng diép luc, kha ning quang hop, kha nang hap thu dinh dudng. ..
da tac dong dén ty 1 séng sot cua cay con dot bién, tuy vay mot s chi tiéu sinh truéng (chiéu
cao cdy, dai 14, duong kinh than) lai tét hon so véi cdy binh thuong dic biét 1a nhitng dong dot
bién da boi.

3.5.3. Piéu kién méi trwong (nhiét d9, d6 Am, anh sang) anh hwéng dén sinh truéng cia
ciy lan con Gia hac tim Hué in-vitro dgt bién ra vwon

Cay con in-vitro du tiéu chuan (cao 4-5 cm, c6 4-5 14), khéng nhiém nim bénh duoc
trdng trén gia thé hdn hop so dira: trau hun (1:1, w/w), nhiét do duoc diéu chinh ¢ mac 28-
35°C, d6 am diéu chinh & muc 70-85 % bang hé théng tudi nudc dang phun suwong. Anh sang
duogc diéu chinh theo cac thi nghiém khong che niang (CT1), che nang 25 % (CT2), Che nang
50 % (CT3), che ning 75 % (CT4), che nang 100 % (CT5). Két qua diéu kién méi truong (nhiét
do, do am, anh sang) anh hudng dén sinh truong cua cdy lan con Gia hac tim Hué in-vitro dot
bién ra vuon duoc trinh bay & bang 3.25, hinh 3.39.

Anh sang c6 tac dong 16n dén kha nang sinh truong cua cay lan, dac biét 1a cay lan con
in-vitro méi trdng. Anh sang con 12 tac nhan chinh kéo theo sy thay doi cac yéu tb moéi truong
khéc nhu nhiét d9, do am.

Két qua nghién ciru da cho thay khi khong duoc che nang cay lan con dot bién co ty Ié
sbéng thap nhat chi dat 10,00 %, cdy lan khdng c6 dau hiéu sinh truéng cu thé 1a déu héo vang
va kho, khong co 14 mgi xuat hién, ré khong sinh ra thém nguoc lai con bi chét ré, sé ré chi con
2,47 r&, & cOng thirc nay nhan thiy cdy va gia thé trong bi nhidm nam bénh 1a thap nhat chi
6,67 % (CT1).
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Bang 3.25. Anh huong cua anh sang dén kha niang thich nghi, sinh truong cua lan Gia hac tim Hué in-vitro dot bién sau 3 thang & vuon wom.

CT

Ty 1€ cay
song (%)

Ty I¢ cay
nhiém nam
bénh (%)

Chiéu cao
cay (cm)

Puong
kinh cay
(cm)

S6 la

La mai

Dai l4
(cm)

Rong la
(cm)

S6 ré
(cm)

Dai ré
(cm)

start

5,32+0,27¢

0,45+0,02¢

4,73+0,27°

3,42+0,17¢

0,63+0,02¢

5,83+0,30°

4,43+0,25°¢

CT1

10,00+1,24¢

6,67+0,96 °

5,85+0,22%

0,49+0,01°

0,000,001

0,00+0,00¢

0,00+0,00°

0,00+0,00°

2,47+0,55°

2,40+0,43¢

CT2

33,33+1,37¢

16,67+0,90°

6,58+0,20°

0,57+0,02¢

5,60+0,34°

0,87+0,38°

4,16+0,23°

1,16+0,12°

6,17+0,30°

4,86+0,26

CT3

56,67+1,63%

20,00+0,89°¢

8,80+0,34°

1,05+0,062

11,53+0,35%

6,80+0,472

4,83+0,16"

1,51+0,052

7,73+0,33%

6,31+0,24%

CT4

43,33+2,13°

33,331,401

10,54+0,43%

0,74+0,06°

9,33+0,60"

4,60+0,58°

5,23+0,19°

0,93+0,09°

6,03+0,26"

5,54+0,32%

CT5

36,67+1,16¢

63,33+2,06°

11,20+0,42%

0,57+0,05°¢

8,93+0,55"

4,20+0,47°

6,36+0,24%

0,69+0,06¢

5,83+0,21°

5,78+0,30%

(Trung binh + sai s chuan (SE); Céc chiz céi giong nhau trong cling mét cgt cho biét khdng c6 su khéc biét vé y nghia thong ké (p < 0,05, Ducan’s test)
Chu thich: CT1. khéng che ning; CT2. Che nang 25%; CT3. Che nang 50%; CT4. Che nang 75%; CT5. Che nang 100%

Hlnh 3. 39 Th| nghiém anh hudng caa anh sang dén kha nang sinh tru’ong cua lan con in- V|tro Gia hac tim Hué dot bién dot bién ¢ vuon wom.
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Khi ty Ié che ning tang 1én dan dén ty I¢ séng caa cay con cai thién, ¢ hiéu qua cao nhat
khi ty 16 che ning 50 %, cu thé ty 1¢ sdng dat 56,67 %, chiéu cao cay dat 8,80 cm, duong kinh
than cay c6 duoc la 1,05 cm, s6 14 dat duoc 11,53 14 trong d6 ¢ 6,80 14 méi dugc sinh ra, chiéu
dai 14 dat 4,83 cm, chiéu rong 14 12 1,51 cm, s6 ré cay c6 duoc 1a 7,73 ré, ré dai trung binh 6,31
cm, ty 18 cay va gia thé bi nhiém nam bénh ting 1én & muc 20,00 % (CT3). Khi ty Ié che ning
1&n 75 % (CT4), 100 % (CT5), c4c chi tiéu danh gia lai giam xuéng cu thé ty & sdng cua cay
theo thir tur 12 43,33 %, 36,67 %, ty 1¢ nhiém bénh lai ting cao 33,33 % va 63,33 %, chiéu cao
cay dat 10,54 cm va 11,20 cm, duong kinh than dat 0,74 cm va 0,57 cm, sb 14 dat 9,33 14 va
8,93 trong do sb 14 méi co duoc 12 4,60 14 va 4,02 14, chiéu dai 14 dat 5,33 cm va 6,36 cm, chiéu
rong cua 14 dat 0,93 cm va 0,69 cm, s6 ré cua cay dat 6,03 ré va 5,83 r&, va ré co chiéu dai trung
binh 14 5,54 cm va 5,78 cm. Két qua cho thay cay lan con giai doan vuon wom rat nhay cam

véi anh ning va n6 phu hop nhat & mac che sang 50 %.

3.5.4 Anh hwéng ciia ché pham vi sinh vat ndi sinh dén sinh truwéng ciia dong lan Gia hac
tim Hué dot bién
3.5.4.1 Két qua phan ldp va tuyén chen vi sinh vdt ngi sinh ti lan rieng

Két qua phan Iap vi sinh vat noi sinh tir cac bo phan khac nhau cua cay lan rimg da thu
duoc 30 chang vi khuan noi sinh. Phan 16n cac ching phan 1ap duoc ¢6 hinh thai khuan lac 1a
mau trang (73,4 %) mot s6 it (26,6 %) 1a mau sic khac(vang, vang nhat, hdng hozic cam). Ngoai
ra, dac diém bé mit khuan lac ¢ tron nhay, kho rap, hoic bong nhan. Mép cua khuan lac qua
quan sét thay thuong tron déu hozc lugn séng. (Bang P12-3.13 phu luc 12). Cac mo ta vé dic
diém khuan lac caa cac chung vi khuan noi sinh twong tu trong cac nghién ciu cua Nguyén
Thi Minh va B4 Minh Thu [31]; Nguyén Thi Thiy Duy va cong su [38].

Kiém tra hoat tinh caa 30 chung vi sinh vat noi sinh duoc phan 1ap cu thé c6 dugc 18
chung cé kha nang phan giai lan, day la hoat tinh hoa tan tri-calcium phosphas (TCP) c6 trong
moi truong Pikovaskya, 16 chung c6 kha ning ¢ dinh dam, c6 15 chang c¢6 kha ning sinh
IAA, c¢6 dugc 18 chung c6 kha nang sinh NHs, va c6 1 ching (L6) c6 kha nang dbi khang, tc
ché sy phat trién cua vi khuan gay bénh thdi nhiin, vong sang khang khuan hinh thanh véi
dudng kinh dat 2,12 cm (Hinh 3.40), (Bang P12-3.13 phu luc 12).
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Nghién ctru di chon lya duoc 3 chung c6 céc hoat tinh hoa sinh manh nhat dé dinh danh
xac dinh loai d6 la L4, L6 va C4. Xac dinh loai qua viéc giai trinh tuy gen ma hoa vung 16S
rRNA, két qua 3 chung L4, L6 va C4 tha tu duoc xac dinh 1a vi khuan Burkholderia ps., vi
khuan Bacillus cereus va vi khuan Pseudomonas boreopolis (Hinh P14-3.4 phu luc 14). Két
qua co sy tuong déng Vai Voi mot s6 cong bé trude day vé dac diém caa nhitng chung vi sinh
nay nhu dic tinh hod sinh cua chi vi khuan Pseudomonas [139]. Nhirng dic diém vé hoat tinh
hoa sinh cua chung Bacillus cereus ciing twong dong vai nghién ctu cua Akhtar Nosheen va
cong su [47]. Biac biét ching nay c6 kha nang dbi khang vai vi khuan gay bénh thdi nhiin diéu
nay da ghi nhan bai nghién ciru cua Nguyén Thi Thanh Mai va cong su (2020) vé kha nang ddi
khang cua chi Bacillus d6i voi vi khuan gay bénh thdi nhiin [30]. Céac hoat tinh cua
Burkholderia sp. trong nghién ciru nay ciing twong dong véi nghién ctiru cuia Hau-Hsuan Hwang

va cong su [93].

Hinh 3.40. Phan lap va tao dong thuan khiét cac vi khuan ni sinh. (A. phan Iap vi khuan
ndi sinh trong méi truong ban long NA; B. Tao dong thuan khiét, C. Thir nghiém kha ning
d6i khang cua vi sinh vat noi sinh véi vi khuan gy thdi nhiin trén lan.
Nhu vay, 3 chung vi khuan duoc lra chon dé dinh danh c6 muc twong dong khé cao voéi
c4c chung lién quan d3 dugc cong bd trude do, va ciing 13 nhitng chi vi khuan cé céc 10ai vi
khuan néi sinh phd bién, duoc ng dung nhiéu trong trong linh vuc san xuat phan bén, ché
pham vi sinh.
3.5.4.2. Ché phim dinh dwéng chira vi sinh vt ngi sinh
Ba chung vi sinh vat ngi sinh Pseudomonas boreopolis, Bacillus cereus, Burkholderia sp.

tién hanh nudi thu sinh khéi. Sinh khdi nay tron voi dung dich dinh dudng theo ty I¢ 1:50;
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1:100, 1:500 (ché pham ki hiéu CP2, CP3, CP4). H3n hop 1én men trong thoi gian 3 thang dugc
chiét dich str dung, liéu lwong st dung 1a 10 ml/L nuéc, phun 2 lan/tuan, & cac thi nghiém. Két
qua thir nghiém duoc thé hién qua bang 3.26.

Két qua thi nghiém cho thay ty 18 séng cua lan con Gia hac tim Hué in-vitro 1a rat cao,
trén 90% ¢ tat ca cac thi nghiém. Hiéu qua caa ché pham vi sinh thé hién rd ¢ ty & cay nhiém
nim bénh, véi cdng thirc st dung ché pham ludn ¢ ty 1é nhidm nim bénh thap hon so véi ddi
chung. O cong thic CP2 ty 18 nhidm nam bénh giam xuéng con 7,56% so véi 21,56% dbi
chung (CP1). Ngoai ra, c4c chi tiéu sinh trudng déu cé két qua tot khi st dung ché pham (Bang
3.26). Hiéu qua sir dung ché pham ¢ CP3 va CP4 tuong ddi tét, cao hon dbi ching tuy nhién
khong hiéu qua bing cong thirc CP2 (Bang 3.26). Nhu vay, véi két qua thi nghiém da cho thay
ché pham vi sinh tir vi sinh vat noi sinh ¢6 hiéu qua rat tét doi véi su sinh truong phat trién va
kha nang dé khang bénh cua cay lan con in-vitro ¢ giai doan vudn uwom.

Két qua thi nghiém ciing cho thay khong cd su khac biét Ion giira cac ché pham CP2,
CP35, CP6, diém khac biét 16n nhat o ty 16 nhidm bénh cua cay lan con, két qua cu thé theo thir
tu 12 7,56%, 14,67% va 11,56%, két qua nay ching to ba loai ché pham vi sinh CP2, CP5, CP6
dem lai hiéu qua rat tét twong dwong nhau cho lan Gia hac tim Hué (Bang 3.26). Nhu vay két
qua nghién ctru cho thay ché pham vi sinh tir vi sinh vat noi sinh do nhém nghién ciru tao ra cé
hiéu qua rat tét va tuong duong véi nhitng san pham hién c6 trén thi truong.

Két qua nay ciing co su twong dong vai nhirng nghién ciru trude day nhu nghién ciu
ciia Nguyén Vin Hong va cong su (2022) [17], De Medeiros va cong su (2023) [120] st dung
ché pham vi sinh déu cho két qua tac dung tét dén sinh trueeng va sinh khéi cua lan trong diéu
kién nha kinh. Trong nghién ciu cia Nguyén Thi Diém va cong su (2021), trén lan D.
anosmum “Di Linh’, két qua cho thay st dung ché pham vi sinh khdng nhitng hd tro cho D.
anosmum ‘Di Linh’ sinh truong, phét trién, tang sinh khéi tét, c6 hiéu qua twong duong Vi
phan hoa hoc, ché pham vi sinh con gitp cay khoé hon, giam duogc sau bénh [7]. Nhu vay c6
thé thay ché pham vi sinh c6 tac dong tét dén sinh truong caa lan D. anosmum va cé thé duoc

g dung rong rai cho nhiéu loai lan khac.
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Bang 3.26. Hiéu qua cua ché pham vi sinh dén kha nang sinh truong caa lan Gia hac tim Hué in-vitro giai doan vudn wom sau 3 thang trong.

Ty 1é cay Tylecay | cpi) cao Buong - . s Réng la C x o x ok
CP séng. (%) nhiém nam cay (cm) kinh cay Sola La mai Dai la (cm) (cm) Soreé(re) | Daire(cm)
bénh (%) (cm)
start - - 4,71+0,27% | 0,34+0,02¢ | 4,53+0,22° - 3,29+0,179 | 0,55+0,03 | 6,21+0,34° | 4,10+0,24°
CP1 | 97,78+0,70* | 21,56+0,85% | 7,78+0,51¢ | 0,55+0,04° | 8,33+0,35° | 3,80+0,36° | 4,29+0,26° | 0,73+0,06% | 6,71+0,23" | 5,10+0,29°
CP2 | 98,22+0,64%° | 7,56+0,76% | 12,25+0,67% | 1,20+0,10% | 10,80+0,55% | 6,27+0,49? | 556+0,27% | 1,74+0,04% | 8,11+0,39% | 6,70+0,39?
CP3 | 97,56+0,89? | 13,78+1,25" | 10,65+0,59° | 0,85+0,09° | 10,40+0,68% | 5,67+0,65® | 4,76+0,28° | 1,32+0,09° | 7,35+0,30% | 6,04+0,34%
CP4 | 97,78+0,70% | 19,56+0,79% | 8,78+0,38° | 0,72+0,07°° | 9,47+0,50%® | 4,73+0,44" | 4,43+0,26" | 1,05+0,09° | 6,85+0,34% | 5,34+0,30°
CP5 | 97,56+0,61% | 14,67+1,02° | 12,53+0,59? | 0,68+0,02° | 10,20+0,45% | 5,67+0,37% | 555+0,23% | 1,56+0,09% | 7,65+0,29% | 6,48+0,33?
CP6 | 98,67+0,54% | 11,56+1,17° | 12,20+0,51% | 0,76+0,02° | 10,40+0,42% | 587+0,39% | 509+0,18%° | 1,54+0,09% | 8,24+0,35* | 6,83+0,34?

(Trung binh # sai s6 chudn (SE); Cac chi cai giong nhau trong cling mét cét cho biét khong cé su khéac biét vé y nghia thong ké (p < 0,05, Ducan'’s test)

Hinh 3.41. Anh huong cia cac ché pham vi sinh

dén kha nang sinh truéng cua lan Gia hac tim Hué

in-vitro giai doan vuon uom sau 3 thang trong.

-CP1. Bdi ching, khong str dung ché pham vi sinh.

-CP2. Str dung ché pham vi sinh véi ty 1& vi sinh

vat noi sinh va chat nén phu gia 1/50.

-CP3. Sir dung ché pham vi sinh véi ty 1& vi sinh

vt ndi sinh va chit nén phu gia 1/100

-CP4. Str dung ché pham vi sinh véi ty 18 vi sinh

vat noi sinh va chat nén phu gia 1/500
-CP5: Dung ché pham GE
-CP6: Dung ché pham ban trén thi trudng




3.5.4.3. Anh hwéng ciia ché pham dinh dwéng chira vi sinh vdt ngi sinh d@én sinh trwéng cia
cac dong lan Gid hgc tim Hué dgt bién

Khao sat anh huong caa ché phdm dinh dudng chira vi sinh vat noi sinh dén kha ning sinh
truéng cua cac dong lan Gia hac tim Hué dot bién tr d6 lam co s¢ wng dung ché pham nay
trong quy trinh huan luyén cay lan dot bién ra vuon wom. Thi nghiém su dung 6 dong dot
bién (HX3, HX10, M5, M13, M14, M17) va méot dong d6i ching (M1), ché pham CP2 st dung
liéu Iwgng 10mV/Lit nude, phun 2 lan/tuan. Két qua trinh bay ¢ bang 3.27, hinh 3.43.

Ty Ié cay bi nhiém bénh ¢ cac cong thic thi nghiém tir 7,11 — 8,89 %. Cac dong dot bién
sinh truéng tdt hon khi c6 sir dung ché pham, Trong 6 dong d6t bién, M17 c6 phan tng tét nhat
vé6i ché pham (ty 1é sbng 67,56 %, chiéu cao cay 14,16 cm) chiing ¢ day 1a dong co tiém ning.
Céac dong dot bién con lai khi c6 sir dung ché pham dé cham soc ciing hiéu qua twong ddi tot
co ty 1& song tir 43,78 — 61,11 %:; chiéu cao cay dao dong tir 10,51 — 13,25 cm (Bang 3.33). Két
qua da cho thay ché pham chira vi sinh vat noi sinh duoc tao ra trong nghién ciru ¢6 tac dong
t6t dén kha ning sinh treong va khang bénh cia cac dong dot bién duoc lya chon. Biéu nay
gop phan giam sir dung phan hoa hoc, thudc bao vé thyc vat, dong thoi nang cao ty I¢

séng cua cay lan dot bién.

Hinh 3.42. Anh huéng ciia ché pham vi sinh CP2 dén kha ning sinh truong cua cac dong lan

Gia hac tim Hué in-vitro dot bién sau 3 thang & vuon vom.
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Bang 3.27. Hiéu qua cua ché pham vi sinh dén kha nang sinh truéng cia cac dong lan Gia hac tim Hué in-vitro dot bién giai

doan vuon vom.

A Ty ¢ cay . Puwong ] .
Ty lé cay - Chieu cao R . o o Réng la o Dai ré
CP , nhiém nam . kinh cay Sola La mai Dai la (cm) So reé (re)
song (%) cay (cm) (cm) (cm)
bénh (%) (cm)
start - - 4,7140,27¢ | 0,34+0,027 | 4,53+0,22 ¢ - 3,29+0,179 | 0,55+0,03% | 6,21+0,34¢ | 4,10+0,24°
M1 | 98,22+0,64% | 7,56+0,762 | 12,25+0,67°9 1,20+0,10%° | 10,80+0,55% | 6,27+0,49% | 556+0,272° | 1,74+0,04° | 8,11+0,39%¢| 6,70+0,39"
HX3 | 61,11+2,25° | 8,44+0,79% | 13,25+0,66% | 1,35+0,11° | 11,13+0,51%° | 6,60+0,46% | 5_83+0,23% | 1,88+0,10% | 8,37+0,36% | 7,25+0,39
HX10 | 57,56+2,63¢ | 8,22+0,72% | 11,25+0,67° | 1,12+0,10¢ | 11,07+0,61% | 6,34+0,67%° | 5,49+0,24%® | 1,39+0,09° | 7,17+0,38%¢| 7,12+0,48%
M5 | 60,89+1,82° | 7,33+0,672 | 12,85+0,61%¢ 0,87+0,09¢ | 11,09+0,38 | 6,36+0,50% | 554+0,28% | 1,36+0,13° | 7,45+0,41%9| 7,76+0,382
M13 | 43,78+1,75¢ | 7,11+0,72% | 10,51+0,64% | 0,58+0,06¢ | 10,02+0,46° | 5,29+0,46° | 4,53+0,25¢ | 0,81+0,10% | 6,81+0,41% | 6,61+0,34°
M14 | 52,44+1,82% | 8,89+0,84% | 10,78+0,66° | 0,64+0,05¢ | 10,29+0,33" | 5,56+0,35° | 4,86+0,22°¢ | 0,88+0,11¢9 | 7,35+0,35%¢| 6,97+0,39°
M17 | 67,56+1,51° | 7,11+1,02% | 14,16+0,672 | 1,63+0,07% | 12,00+0,58% | 7,27+0,61% | 6,09+0,26% | 2,08+0,11% | 8,88+0,41% | 8,17+0,372

(Trung binh + sai s¢ chuan (SE); Cac ché cai giong nhau trong cling mét cét cho biét khong co sw khac biét vé y nghia thong ké (p < 0,05, Ducan'’s test)
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3.5.5 Quy trinh nhan giéng va huan luyén cay con in-vitro lan Gia hac tim Hué

Quy trinh nhan giéng va huan luyén cay con in-vitro lan Gia hac tim Hué thuc hién 7
budc (Quy trinh 2, phu luc 17):
Bwéc 1: Lay mau. Mau lan Gia hac tim Hué duoc thu thap, nuoi dudng.

Buwéc 2: Khir triing mau. Khir triing Buwoc 3: Tai sinh rpé Se0 hogc protocorm
doan than hoac qua. tao vat liéu khoi dau.

Buwéc 4: Tai sinh choi. Buéc 5: Nhan chai.

Buwéc 6: Ra ré tao cay hoan chinh. Buwoc 7: Ra cdy ngoai vuon wom.

Budc 1; Liy mau
- Qua lan chin sinh ly
- Dogn thin cb chol ngu

V¢ sinh mau, logi bo cdc phan khéng cén thiét,
ria dudi voi nuwde chay va lac nhe trong xa
phéng loang trong 5 phit, nra lai bang nuwée
cat khir triing va chuyén vao ti cdy vo tring.

Budc 2: Khir tring qua lan Bwdc 2: Khw trung doan than c6 chéi ngi

Nhing ngip toan bg qua lan trong cém ethanol 96°va Poan than duge lac 10 phat trong NaClO 2% va
lac nhe trong vong 30 gidy, sau 46 a6t qua lra dén 10 phut HpCl2 0,1% sau 46 rua lai bang nude cit
con. Tiép theo 14 cit 461 qua ldy hat gieo 1én moi vo tring va city vao méi trudng dinh dudng MS.
treomg dinh dudémg MS

l

Budc 3: Tdi sinh protocorm Bude 3: Tai sinh mo seo
(M6i trudmg dinh dudng + 0,75 (Méi truomg dinh duéng + 1,5
mg/L NAA +0,5 mg/L BA) mg/L DTZ + 0,5 mg/L NAA)

Budc 4: Tai sinh  chdi  t Budc 4: Tdi sinh chdi tr doan || Bwéce 4: Tdisinh choi tir mé seo
protocorm thin cé chdi ngi (M6i trudmg dinh dudng + 1.5
(Méi trudmg dinh dudng + 1.5 (Méi truémg dinh duémg + 1.5 mg/L BA + 0,5 mg/L NAA)
mg/L BA +~ 0,5 mg/L. NAA) mg/L BA)

Buwdc S: Nhan choi
(Mdi trueomg dinh dudng + 1.5
mg/L. BA + 0,5 mg/L 1AA)

Lien y ! M6i trieeng dinh diwdng sir
dung la MS + 7 g/L ager + 0,5 g/L
than hoce tinh + 30 /L saccharose x ” " o

\ Buwdc 6: Ra re tao cdy hoan chinh

+ 00 noxXay , 100 R K
R Lc/)L r.:/fic]‘(di:f):\'({‘b}{\?‘.s P < (M1 truomg dinh dudng + + 0,7
: KR b o i mg/L NAA)

Budc 7: Ra cay ngoai vueon wom

Tréng trén hn hop gla thé so dira va tru hun ti 18 1:1, didu kién vuén vom dnh sing che 50%, nhiét 46
25-35°C, tudi nude lx'ln/np:iv phun ché phim véi lidu lwgng 10mVL nwée, phun 2 lg:m/!uﬂn 6 bd sung
phan cham tnn cO thanh phan N P I\ Mg tu'orng duomg 6 40 6 l‘\ i hcu lucmg l g/cav thang

Hinh 3.43. So @6 quy trinh nhan gidng in-vitro lan Gia hac tim Hué
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KET LUAN VA PE NGHI
1. Kétluan

1. Nghién ciru da thanh cong trong viée xac dinh, thu thap dung mau lan Gia hac tim Hué
(Denrobium anosmum Lindl) tai thanh phé Hué, 1am nguyén liéu nuéi cdy thanh céng in-vitro
lan nay tir hat va chdi ngu, tao ra vat liéu khai dau (protocorm va md seo) cho cac thi nghiém
tiép theo. Bong thoi, nghién ciru xac dinh dugc cac diéu kién phi hop dé nhan giéng in-vitro
cho lan Gia hac tim Hué.

2. Xir 1y dot bién bang Colchicine va DMS trén protocorm va md seo da dugc thuc hién
hiéu qua & nong d6 50 — 400 ppm trong 2 — 10 gid tao ra cac mau séng voi bién doi hinh théi.
Nghién ctu da chon loc dugc 27 dong lan bién di, trong d6 c6 14 dong tir Colchicine va 13
dong tir DMS.

3. Thuc hién danh gia cac dong dot bién bang cac chi thi hinh thai, té bao, hoa sinh va
bang chi thi RAPD. Nghién ctru da lya chon duoc 6 dong trién vong c6 su khéc biét rd vé hinh
thai va di truyén dé nghién cau phat trién.

4. Nghién ctru x@y dung thanh cong quy trinh cham soc lan con in-vitro phu hop cho giai
doan vuon wom, tim duoc diéu kién toi wu dé cay lan con in-vitro thich nghi va phat trién tai
vuon. Ung dung dugc ché pham vi sinh vat noi sinh trong chiam séc cdy lan con tai vudn, giam
bét viéc str dung céc loai phan hoé hoc va thudc bao vé thuc vat.

Pé nghi
- Can tiép tuc khao nghiém cac dong dot bién trong didu kén san xuat (vuon wom, vuon

canh).

- Can c6 nhitng nghién ctu sau hon vé phan tu, dic biét 1a xac dinh duoc nhimng thay doi
vé mat di truyén Ia tir gen nao; hoic xac dinh cac dong da boi (chin hoic I§) va dic diém cua
chung.

- Can danh gia gia trj kinh té, tham my va tiém ning tng dung thuc té cua lan Gia hac tim

Hué va cac dong dot bién cua né.
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PHU LUC 1: GIAY GIAM PINH GIONG LAN GIA HAC TiM (Dendrobium
anosmum Lindl.)

S KHOA HOC VA CONG NGHE CONG HOA XA HOI CHU NGHIA VIET NAM
THANH PHO HUE Doe lip - Ty do - Hanh phic
BAO TANG THIEN NHIEN
DUYEN HAI MIEN TRUNG

Sé: 04 /BT-NCKH

Kinh giri: ThS, Nguyén Hiru Tho, Vién Cong ngh¢ sinh hoc, Pai hoc Hué.

Ching toi nhin dugc dé nghj gidm dinh tén khoa hoc cho miu ciiy tuoi cta ThS.
Nguyén Hitu Tho hién dang 1a nghién clu sinh cia Vién Cong nghé sinh hoc, Dai hoe
Hué. Bao tang Thién nhién duyén hii mién Trung da tién hanh phbi hop vdi chuyén gia
TS. Hoang Xuin Thao, TS. Phan Thi Thiy Hing dé giam dinh.

Ngudi gidm dinh: 1. TS. Hodng Xuin Thao

2. TS. Phan Thi Thiy Hing

3. Th.S Lé Nguyén Thin Trung
Cie thong tin vé miu vit:

Miu vit mang s6 higu VNCC-MAG-001, & dang miu cly tuai, cb A tiéu chudn
aé dinh danh lodi g&m cor quan sinh san (hoa, quia) vi co quan sinh dudmg (14, thin, re)
vi cie thong tin ghi chép duge tai thye dia.

Noi thu miu: TP. Hué, Tinh Thira Thién Hué, ngiy thu hai: 19/02/2025, ngudni
thu hai: Nguyén Hiru The.

Ngily nhin miu: 20/02/2025
Két qua giam dinh tén kKhoa hoe:

MAu hidu VNCC-MAG-001 14 miu ciy lan Gia hac tim (Dendrobium
anosmum Lindl.) thude chi Hoang thio (Dendrobium), ho Phong lan (Orchidaceae), bo
Ming tiy (Asparagales), nganh Ngoc lan (Magnoliophyta), Mot 56 1én goi khac cia loai
nay: Ludmg diém hac; Phi digp; Gia hae; Mot sd danh phip ddéng nghia bao gbm:
Callista anosma (Lindl.) Kuntze, Dendrobium dayanwn B.S.Williams, Dendrobium
macranthum Hook., Dendrobium macrophylium Lindl., Dendrobium superbum Rehb.f.,
Dendrobium superbum var. giganteum Rehb.f., Dendrobium superbum var. velutinum
Rehb.f.,

Ching t0i xin gui t&i ThS. Nguyén Hitu Tho, Nghién ctru sinh cua Vign Cong
nghé sinh hoe, Pai hoe Hué két qua gidgm dinh trén.

Hud, ngaydF thang Qdndm 2025
KT. GIAM BOC




PHU LUC 2: THANH PHAN CAC MOI TRUONG DINH DUONG SU DUNG
TRONG NGHIEN CUU

I. Méi tredng nudi cdy mo
a) Moi trwong MS- Murashige and Skoog Medium

- da lwgng:
+ Ammonium nitrate (NHsNO3) : 1650 mg/L
+ Calcium chloride (CaCl2.2H20) : 440 mg/L
+ Magnesium sulphate (MgS0O4.7H20) : 370 mg/L
+ Potassium phosphate (KH2POs) : 170 mg/L
+ Potassium nitrate (KNO3) : 1,900 mg/L
- Vilwgng:
+ Boric acid (H3BOs) : 6,2 mg/L
+ Cobalt chloride (CoCl..6H20) : 0,025 mg/L
+ Cupric sulphate (CuSQO4.5H20) : 0,025 mg/L
+ Ferrous sulphate (FeSO4.7H20) : 27,8 mg/L
+ Manganese sulphate (MnS04.4H;0) : 22,3 mg/L
+ Potassium iodide (KI) : 0,83 mg/L
+ Sodium molybdate (Na2M004.2H20) : 0,25 mg/L
+ Zinc sulphate (ZnS0O4.7H-0) : 8,6 mg/L
+ Na,EDTA.2H,0 : 37,2 mg/L
- Vitamins va chat hitu co
+ i-Inositol : 100 mg/L
+ Niacin : 0,5 mg/L
+ Pyridoxine : HCI 0,5 mg/L
+ Thiamine : HCI 0,1 mg/L
+ Glycine : 2 mg/L
+ Edamin (c6 hoac khéng) : 1 g/L
Mdi truomg % MS 1a méi truong MS c6 thanh phin da lweng va vi lweng dwoc giam di
1/2.
b) Moi truong Knudson C



- Vi lugng

+ Ferrous sulphate (FeSO4.7H20): 25,00 mg/L

+ Manganese sulphate monohydrate (MnS04.H20): 5,68 mg/L
- Da lugng

+ Calcium nitrate ( Ca(NO3)2 ) : 241,30 mg/L

+ Kali chloride ( KCI ): 250,00 mg/L

+ Potassium phosphate (KH2PO4): 250,00 mg/L

+ Magnesium sulphate (MgS0O4.7H-0) : 122,15 mg/L

+ Ammonium nitrate (NH4sNO3z) 500,00 mg/L

+ Ammonium Sunfate (NH4)2SO4 : 500,00 mg/L

¢) Méi trwong Vacin Went

- Vi lwgng

+ Ferric Tartrate ( Fe2(C4H40¢)3): 23,13 mg/L

+ Manganese Sulphate Monohydrate (MnSQO4.H20) : 5,68 mg/L
- Pa lugng

+ Tricalcium phosphate (Cas(POa)2) : 200,00 mg/L

+ Potassium phosphate (KH2PQO4): 250,00 mg/L

+ Potassium nitrate (KNO3) : 525,00 mg/L

+ Magnesium sulfate (MgSO4.7H20): 122,00 mg/L

+ Amoni sulfat ( (NH4)2SO4 ): 500,00 mg/L

d) Mo6i treong Hyponex

- Pa lugng

+ Ammonium nitrate (NH4NO3): 1 g/L.

+ Potassium nitrate (KNO3): 1 g/L.

+ Potassium phosphate (KH2PQO4): 0,25 g/L.

+ Magnesium sulfate (MgSQO4.7H20): 0,25 g/L.

+ Calcium chloride (CaCl2.2H20): 0,25 g/L.

- Vi luwgng

+ Manganese(ll) sulfate tetrahydrate (MnSQO4.4H20): 22,3 mg/L.
+ Boric acid (HsBOs): 6,2 mg/L.



+ Zinc sulfate (ZnS04.4H:0): 8,6 mg/L.

+ Potassium iodide (K1): 0.83 mg/L.

+ Sodium molybdate (Na2Mo004.2H20): 0,25 mg/L.
+ Cupric sulfate (CuS04.5H20): 0,025 mg/L.

+ Cobalt chloride (CoCl..6H20): 0,025 mg/L.

I1.Méi truwdng nudi cy vi sinh
MBoi truong Luria-Bertani (LB) dung nudi cay vi khuan gom 10 g/L Tryptone, 5 g/L cao

nam men, 10 g/L NaCl (trong thi nghiém st dung LB dang dic thi b6 sung agar 15 g/L.)

Nudc Peptone gdm cé Peptone: 10 g/L; NaCl: 5 g/L.

Moi truong Pikovskaya (PVK) (dung dé phan 1ap vi khuan c6 kha ning phan giai 1an
kho tan) gdm glucose (10 g), Cas(POa)2 (5 g), (NH4)2S04 (0,5 g), KCI (0,2 g), MgS04.7H,0
(0,1 g), MnSO4 (0,002 g), FeSO4 (0,002 g), cao nam men (0,5 g), agar (20 g) va nude cat
1.000 mL.

MBoi trudng Nutrient agar (NA) gom c6 nudc thit bo: 200 g/L; Peptone: 5 g/L; cao nam
men: 3 g/L; NaCl: 5 g/L; 18 g/L agar, pH: 7,0.

Moi trudng NA béan long gom c6 nudc chiét thit bo: 200 g/L; Peptone: 5 g/L; cao nam
men: 3 g/L; NaCl: 5 g/L; 4 g/L agar, pH: 7,0.

Moi truong Starch casein agar (SCA) gom c¢6 Tinh bot: 10 g/L; KoHPO4: 2 g/L; KNOs:
2 g/L; casein: 0,3 g/L; MgS0.4.7H.0: 0,05 g/L; CaCOas: 0,02 g/L; FeS04.7H20: 0,01 g/L;
NaCl: 2 g/L; Agar: 15 g/L; pH: 7,0.

Moi truong International streptomyces project 2 (ISP2) gom cé cao nam men: 4 g/L;
chiét xuat mach nha: 10 g/L; dextrose (hoac glucose): 4 g/L; Agar: 15 g/L; pH: 7,3.

Moi trudng Ashby xac dinh kha ning cb dinh dam cua vi sinh vat gom cé Glucose
(ngudn carbon): 20 g/L; KaHPO4: 0,2 g/L; NaCl: 0,2 g/L; MgS04.7H20: 0,2 g/L; K2SO4: 0,1
g/L CaCOz: 5 g/L; Agar: 15 g/L; pH: 7,0.



PHU LUC 3: SO PO HOA CAC NOQI DUNG NGHIEN CUU

SO PO THUC HIEN CAC NOI DUNGNGHIEN CUU

Noidung 1: Nghién ctru tao vt
lidu kh&i dau m-vimo tir lan Gia

L

Thu thép, lya chon vt liéu khéi dau (lan Gia

_—'[ hac tim Hué)

Thyc hién cde budc trong quy trinh khi

hac tim Hué

Ngi dung 2: Nghién ciu tao

tring mau

Nghién clru dnh hwdng cia méi tredng va

— ™ chat diéu hoa sinh treémg tGi kha nang hinh

thanh mo seo/protocorm cua mau

Nghién ciru anh huéng cia chat diéu hoa

dong Lan gia hac tim Hué dot
bién bang phwong phdp thue 7
nghiém

A 2

sinh trieéng tdi kha nang tai sinh choi cia mé
seo/protocorm.

Nghién ciru anh hwéng cia chat diéu hoa
sinh trzémg td¢i kha ndng nhan nhanh choi

NGHIEN CUU

Nghién ctru dnh hréng cia chat diéu hoa
sinh trzémg t6i kha néng ra ré cia choi

Nghién ctru giy d6t bién lan gia hac tim Hué

Noi dung 3: Dénh gid dic diém
hinh thai/di truyén cua cdc dong
" | lan dot bién L

bang mot so hoa chat (colchicine, dimethyl
sulphate)

Nghién ciru anh hwéng cia chat diéu hoa sinh

trréng téi kha nang tii sinh chéi dot bién

A

Nghién ciru anh hwdng cia chat dién hoa sinh
trzomg t6i kha nang nhan nhanh choi dot

Nghién ciru anh hidng cia chat diéu hoa sinh
triedmg 61 kha ning tao 18 choi dot bién.

Noi dung 4: Nghién ciu xdy
.| dung quy trinh hudn luyén cay
CON TA VIEOM 1Em

Nghién ctru dic diém hinh thai cia ciy dot
bién (than, ré, 14, hoa).

Nghién ctru dic diém t3 bio ciy dot bién

Nghién ctru anh hudng cia vi sinh vt ndi
sinh tdi sinh trieéng cia dong lan Gid hac tim

Nghién ciu da dang di truyén cia cdc dong
dot bién bang chi thi phan ik RAPD.

Hué dot bién.

Nghién ciru didu kién méi trrong (nhiét 4o, L
do dm, 4o sang) dnh hwéng dén sinh treéng

Nghién ctru quy trinh tii sinh mét s6 dong dot
bién duoce chon loc.

cia cdy con ra vuom.

Nghién ciru thanh phan gid thé phi hop dé ra
bau ciy con

Hinh P.1. So d tom luoc cac noi dung nghién cuu.
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\ 4

Qua lan chin sinh ly

v

Kh tring , nudi cdy khoi

Vit ligu khoi dau (lan

Gia hac tim Hué)

Doan than cé chira mét ngu

|

Khir tring, nudi cay khoi

dau dau
A 4
v Xir ly hoé chat dot Hinh thanh m6 Hinh thanh
Cam g hinh thanh bién se0 choi
protocorm
Danh gid cac hinh
<«— théi bién d6i cua
mo seo/ protocorm
A 4 ]
Tai sinh choi Téi sinh choi Téi sinh choi
banh gia cac hinh
) thai bién doi cia
) choi, lya chon ra cac
dong bién doi
Nhan nhanh choi
banh gid cac hinh
thdi bien doi cua
choi, lya chon ra cac
dong bien doi Huan luyén cy con
N ) U 0 vuon wom, trong
Nhan nhanh choi Tao re, cdy hoan chinh A > VAo gia thé ph hop
A

Téi sinh lai chdi / mo seo céc dong
da lva chon c6 cac bién doi

Danh gia cac tac dong cua
moi treong va ché pham vi
sinh |én cay con ¢ vuon wom

Hinh P.2. So d6 tom luoc qué trinh thuc hién thi nghiém
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PHU LUC 4: PHUONG PHAP TACH CHIET VA PIEN DI KIEM TRA DNA TONG SO
I. Phuwong phap tach chiét DNA tong sb
1.Chuin bi:

- Bém CTAB: 2% cetyl trimethylammonium bromide, 1% polyvinylpyrrolidone, 100 mM
Tris-HCI (pH 8,0), 1,4 mM NaCl, 20 mM EDTA (pH 8,0), hoic dém chiét xuat CTAB.

- Ong eppendorf 1,5 mL, may ly tim lanh (it nhat 14.000 vong/phut), bé 6n nhiét, chay ci.
- Dung dich RNase A (10 mg/ml trong nudc, khong chira DNase).

- Isopropanol, 70% Etanol, dém TE (10 mM Tris, pH 8, 1 mM EDTA).

- Phenol/Chloroform/Isoamyl Alcohol (ty 1€ 25:24:1) dugc luu trit trong dém TE, pH 8.
2.Cac budc thuc hién

Buwée 1: Mau 14/mé lan gid hac tim Hué duoc chuén bi duoc chuén bi béng cch cit nho va
nghién moé dong lanh bang cbi va chay sau khi lam lanh trong nito 16ng. Mau dugc nghién ¢
nhiét do phong, nghién nhanh thanh bot min 1a tot nhat dé chiét xuat DNA.

Buwéc 2: Liy 100 mg mau di nghién cho vao éng eppendorf 1,5 mL, thém 500 uL dém CTAB.
Tron déu va lic k¥, sau d6 ¢ ¢ nhiét do 60°C trong 30 phut, trong thdi gian u ¢6 lac nhe.
Bwéc 3: Ly tim hdn hop sau khi 1 trong 5 phat & tbe 6 14.000 vong/phat & 4°C, hut dich
noi chuyén sang ong eppendorf 1,5 mL méi. Thém 5 pL dung dich RNase A va o ¢ 37°C
trong 20 phut.

Buéc 4: Thém mét luong phenol/chloroform/isoamyl alcohol (25:24:1) bang thé tich dich
mau dang c6 trong dng eppendorf vao 6ng. Lic manh trong 5 gidy roi ly tim mAu trong 1
phut & toc d6 14.000 vong/phut & 4°C dé tach cac pha.

Budéc 5: Chuyén pha dich ndi phia trén sang 6ng eppendorf 1,5 mL méi. Lap lai qua trinh
chiét nay cho dén khi pha nudc phia trén trong sudt.

Buéc 6: Chuyén phan nudc ¢ trén sang ong méi. Thém 0,7 thé tich isopropanol lanh va t &
-20°C trong 15 phut dé két tia DNA.

Budéc 7: Ly tam dich mau & téc do 14.000 vong/phut trong 10 phut & 4°C, 6 bo phan dich
trong bén trén ma khong lam xao tron phan két tia va sau d6 rira bang 500 pl etanol 70%

lanh. sau d6 Ly tam 14.000 vong/phdt trong 10 phat ¢ 4°C loai dich néi (1ap lai 2 1an).



Budéc 8: Két tia s& duoc 1am khd ¢ 37°C va sau d6 hoa tan két tia tro lai trong 20 uL dém
TE (10 mM Tris-HCI, 1,0 mM EDTA, pH 8,0). Bao quan DNA & nhiét d6 -30°C cho cac thi
nghiém tiép theo.

I1.Céac bwéc thuc hién phwong phap k¥ thuat dién di kiém tra DNA
Bwéc 1: Chuan bi gel agarose 1%: lay 0,4 g thach agarose nguyén chat cho vao céc

dong thuy tinh chiu nhiét, @6 vao d6 40 mL dém TAE 1X (40 mM Tris pH 7,6; 20 mM acetic
acid, 1 mM EDTA). Chuyén cbc dong vao 10 vi séng (Microwave) dit néng chay trong 3
phlt sao cho agarose tan hoan toan, dé ngudi dén nhiét do 50 - 60°C sau d6 bd sung thém 4
uL ethidium bromide (0,5 pg/L). Gai luoc c6 nhiéu ring vao khay cua hé théng dién di, d6
thach ngap riang luoc khoang 0,5 cm va dé ngudi & nhiét do phong.

Budéc 2: Bat ngap khay c6 chira gel agarose trong hop dién di chira dung dich dém TAE
1X, sau d6 rat luot ra khoi khay, lic nay gel agarose sé tao cac giéng dé tra mau vao.

Bwéc 3: Tra mau: lay 5 - 10 pL san pham mdi loai, tron voi 1 - 2 pL chi thi mau
(Loading dye 6X) (thuong la hdn hop xanh Bromophenol va Glycerol) véi mau va tra riéng
biét vao tirng giéng trong thach.

Buwéc 4: Tra chi thi phan ta: trong mot giéng riéng biét khac cho 5 - 10 pL chi thi phan
tor (DNA marker), thang chuan DNA c6 kich thudc dao dong tir 100-1500 bp plus cua
Fermentas.

Buéc 5: Nbi hé théng dién di voi nguén dién, cuc am ¢ phia dau cua ban thach, cuc
duong & phia cudi, DNA tong sb, va DNA cua san pham PCR sé& chuyén dich tir cuc am dén
cuc duong. Chay dién di ¢ hiéu thé 100 V trong 15 - 30 phdt.

Bwéc 6: Rira thach bang nudc, sau d6 soi qua dén UV, chup lai hinh va doc két qua.



PHU LUC 5: QUY TRINH TAO GIONG LAN GIA HAC TIM HUE PQT BIEN
BANG TAC NHAN HOA HOC

Quy trinh tao giéng dot bién bang phuong phéap hoa hoc két hop nudi cay in-vitro, c6
cac budc co ban sau:

Buwéc 1: Lya chon dong té bao me: Day la cac dong té bao tir protocorm hoic mé seo
duoc tao ra tir nubi cy in-vitro hat hozc chdi lan. Protocorm hay md seo phai dam bao khdng
bi nhiém bénh, khoé manh cé kich thuéc dong déu < 0,5cm, ¢ khéi lwgng tir 0,02-0,1 g.

Buwéc 2: Gay dot bién: Sir dung cac tac nhan hoa hoc nhu hoa chit DMS, colchicine dé
gay dot bién vao té bao me. Diéu nay sé tao ra cac bién ddi trong gen, NST cua té bao me.

Buwéc 3: Nudi cay in-vitro : Té bao me sau khi da trai qua dot bién duoc nudi cay in-
vitro trong diéu kién ly tuong dé tao ra cac dong giong méi chtra dot bién mong mudn.

Buéc 4: Xéac dinh dong gidng chtra dot bién: Sau khi nudi cay, céac té bao con tiép tuc
duoc phan chia dé tao ra cac dong giéng mai, phét trién thanh chdi, cay con va bat dau biéu
hién cac hinh thai ra bén ngoai. Str dung mot sé chi thi hinh thai, té bao, phan tir dé xac dinh
dong gidng chira dot bién.

Buwéc 5: Luu gitt va nhan gidng: Khi da xac dinh dugc dong gidng chira dot bién mong
mubn, tiép tuc nhan 1&n va nudi cay trong mdi trudng in-vitro dé tao cay hoan chinh.

Buwéc 6: Thy nghiém gidng dot bién: Cac cay gidng duoc tao ra tir phong thi nghiém,

mang nhing bién do6i vé hinh thai dugc trong va theo ddi cac chi tiéu nghién cau tai vuon.



PHU LUC 6: PHUONG PHAP LAM TIEU BAN KINH HIEN VI VA CHIET XUAT
DIEP LUC, CAROTEN

L Phuong phap lam tiéu ban thuc vat kinh hién vi tam theoi
1. Chuén bj
- Kinh hién vi quang hoc, dao mé, kim miii méc, dia dong ho, gidy tham, ban kinh, 14 kinh.
- Nudc cat, thuéc nhudém xanh methylen/fuchsin/ d6 carmin, acid acetic 10%, Javel, glycerin.
- Mau thyc vat: than, 14, ré caa lan gia hac tim Hué
2. Cac buéc thuc hién
Bwéc 1: Dung dao/kim miii mac cat, boc mét lat (ngang/doc) méng cia miu thyuc vat (cang
mong cang dé quan sat). Mau lay co kich thuéc khoang 0,4x0,4 cm.
Vi tri cat;
+ Ré: Vlng long hat
+ Than: Long, khong cat sat va ngay mau
+ L&: 1/3 & phia dudi, néu phién rong qua thi c6 thé bo bét thit 14, chi chira lai 1cm phan thit
|4 & 2 bén gén gitra
Buéc 2: Nho 1 giot nudc cat 1én ban kinh, sau d6 dit mau da cat vao giot nude. dit 14 kinh
nghién 1 g6c 45° tir tir day xudng giot nudc c6 mau can quan sat. Tranh khong tao ra bot khi
khi day la kinh.
Buéc 3: Thuc hién quan sat. Dat tiéu ban Ién ban kinh hién vi, diéu chinh kinh hién vi dé
quan sét.
3. Cac bwéc nhudm té bao thue vat 1am tiéu tiéu ban

Dé c6 thé quan sat thdy ro hon thanh phan, hinh dang cau tric té bao, ching téi tién
hanh nhuom té bao, cac budc thuc hién nhu sau:
1. Ngam trong dung dich Javel 15 — 20 phut (cho dén khi mau vi phau trang, néu qua 30
ph(t ma vi phau chua trang thi thay nuéc Javen maoi).
2. Rua sach 3 — 4 lan bang nudc ct.
3. Ngam trong dung dich acid acetic 10% trong 5 phut.
4. Rira sach 3 — 4 1an bang nudéc cét.
5. Ngam trong dung dich xanh methylen 0,5% trong 10 gidy.
6. Rura sach bang nudéc cat.
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7. Ngé&m trong dung dich carmine son phén (d6 carmine) 1% trong 15 — 20 phdt.
8. Ritra sach va quan sat trong nudc hoac glycerin.
4. Lam tiéu ban quan sat nhiém sac thé dau ré lan Gia hac tim Hué

Tiéu ban duoc thuc hién béng cach:

Bwéc 1: Cit dau ré dai 5 mm cua nhitng cy lan Gia hac tim Hué bién di cho vao cac
dng eppendorf 1,5 ml ¢6 bd sung 100 uL dung dich colchicine 0,1%.

Buwéc 2: U trong dung dich colchicine 30 phut.

Buwéc 4: Loai bo colchicine va thém vao dng eppendorf 200 pL sodium acetat 0,5%.

Bwéc 5: U méu trong 30 phut ¢ nhiét do phong.

Buéc 6: Mau duoc lay ra va ¢ dinh trong dung dich carnoy trong 4 gid.

Budc 7: Loai bo carnoy va rira mau nhiéu lan béng con 70%, nhudém béng dung dich
xanh methylen 1% hodc dé carmine & nhiét d§ phong trong 5 phut.

Budée 8: Lam tiéu ban mau bang cach cat dau ré 1-2 mm va 1én lam kinh, day lamen
1én mau va an nhe dé mau trai déu ra.

Buée 9: Dua 1én kinh hién vi quan sat & do phong dai vat kinh 100x va thi kinh 1a 10x,
dung dau cho Ién tiéu ban dé quan sat.
I1. Phwong phép chiét xuat diép luc va caroten

Chiét xuat bang phuong phap chuan cua Porra RJ (2002) [10]. L4y 0,25 gam l4 con
tuoi cat nho cho vao cdi st (bo gan 14), thém 0,2 gam bt CaCOs dé trung hoa dich acid cua
té bao, c¢d thé cho mot it bot thuy tinh nghién. Nghién cac mau 1a dén khi thanh mot thé dong
nhat, cho vao 6ng nghiém c6 chtra 10 ml aceton 80% hoac con etylic 90° lac déu, bit kin va
dé 5 phut rdi loc bang béng trén phéu thuy tinh, dung dich thu dwgc ¢6 mau xanh. Tién hanh
do mat do quang dich mau & cac budc séng 470 nm, 645 nm va 663 nm bang may do UV-
VIS.
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PHU LUC 7: CAC BUOC THUC HIEN PHAN UNG PCR-RAPD

Bwéc 1: Chuan bi thiét, dung cu, hod chat can thiét

- Tube khoang 200 ul, micropipet 10 pl, 20 pl, may luan nhiét (MJ — MiniTM Persanol
Thermal Cycle, Bio - Rad)

- Thanh phan phan tng PCR gom co:

+ DNA mau (template) chira manh DNA can khuéch dai.

+ Moi RAPD (primer) 13 cac doan DNA ngan (10-15 nu) dé xac dinh diém bat dau va
két thac ving can khuéch dai ( déu dwroc cung cdp bdi hang Operon Technologies)

+ DNA-polymerase enzym (Tag polymerase, hang Bioline ) xuc tac cho vi¢c nhan 1én
cua DNA.

+ Nucleotides (ANTP, hang Thermo Fisher Scientific Inc) 1a nguyén liéu cho DNA-
polymerase tong hop DNA mdi.

+ Dung dich dém (Buffer [Tris-HCI (pH 8.3), 50mM KClI, 2,0 mM MgClz], hang ABT
Viét Nam) cung cap mdi truong héa hoc cho DNA-polymerase.

+ Nudc cat
Buwée 2: Pha Master Mix cho phan wng PCR

Phu thudc vao sé lwong phan &ng thuc hién dé pha Master Mix véi luong vira du.

Thanh phan Master Mix 1a nhiing thanh phan chung cho céc phan ang ( Buffe, dNTP, Taq
polymerase, nudc cat)
Buéc 3: Pha hén hop cho méi phan &tng PCR

Téng thé tich cho mdi phan tng 1 25 pl gom c6:

- Buffe 22,5l - Taq s 2l
- MOIRAPD  : 1yl - Template : 1l
- dNTP : 2 ul - Nubc cat : 16,5 pl

(Chu ¥, cac thanh phan buffe, INTP, Taq polymerase, nudc cat di ¢ trong Master Mix nén
chi can lay 23 pl Master Mix cho mdi phan ng.)

Budc 3: Cai dat chwong trinh cho may luan nhiét
12



Phan trng PCR duoc thuc hién trong may luén nhiét (MJ — MiniTM Persanol Thermal
Cycle, Bio - Rad) dugc cai dat theo chu trinh nhiét nhu sau: Chuong trinh gia nhiét cho phan
rng PCR khéi dau bang giai doan bién tinh DNA & nhiét do 94°C trong 5 phut, theo sau 1a
40 chu ky gia nhiét véi cac giai doan: Bién tinh DNA ¢ 94°C trong 15 gidy, gan mdi ¢ 35°C
trong 15 gidy, tong hop DNA & 72°C trong 1 phat 20 gidy va két thic phan ung PCR bang
giai doan 6n dinh san pham & 72°C trong 10 phit va luu trit ¢ 4°C.

Bwéc 4: Thuc hién dién di san phAm PCR-RAPD

San pham PCR-RAPD cuia cac mau DNA duogc chay dién di trén agarose gel 1,5% ¢
hiéu dién thé 100V trong 30 phut véi thang chuan DNA c6 kich thude dao dong tir 100-1500
bp plus cia Thermo Scientific.(Thang do DNA GeneRuler 1 kb- SMO0311, Thermo
Scientific)
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PHU LUC 8: PHUONG PHAP PHAN LAP VA TUYEN CHON VI SINH VAT NOI
SINH
Str dung mau ré, than, 14 caa lan rimg duoc thu thap vé xir Iy kht trung bé mit. Bé loai

trir cac vi sinh vat trén bé mat, mau (than, ré, 18) sau khi thu thap duoc xir Iy nhu sau: Loai
bo cac phan bi hong, Ga vang, rira sach mau dudi voi nuéc chay; tiép tuc ria lai bang nudc
cat vo trung rdi cit mau thanh nhitng doan nhé 1 - 2 cm, 1am khd méu bang gidy hat am; sau
d6 khir tring mau bang cén 96% trong 3 phut, Sodium hypochloride 1% trong 5 phut,
hydrogen peroxide 3% (H20) trong 5 phut va rira lai véi nuéc cat vo tring 4 1an dé tay ria
cac loai hoa chat con thira. Bé kiém tra kha niang céc vi sinh vat con sot lai trén bé mat mau
sau khi khir triing, lay 200 uL nuéc cat vo trung da rira mau & lan cudi cay trii trén moi truong
LB agar va t & 30°C trong 24h dé quan sat ngoai nhiém (mau nao cé ngoai nhidm thi khdng
str dung vi sinh vat tir mau dé cho cc nghién ciru tiép theo). Cac mau sau khi khir trung duoc
cho vao cac cbi bang sir da khi tring va nghién min mau, thém 10 mL nudc cat khir tring

tring, sau do6 tat ca mau dugc cho vao mot 6ng 50 mL vé tring [7].

Dung dich sau khi nghién tién hanh pha lodng theo day nong d6 10°, 10, 102, 103 sau
d6 hat 50 uL dung dich & cac nong do pha lodng dwoc chuyén vao trong ong nghiém cé chua
3 mL moéi trudng béan long NA, rdi dem t & 30°C trong 48 h, quan sat thay cac 6ng nghiém
chtra moi truong ban long NA di cay dich trich cia mau cé xuat hien mot 16p mang mong
(vong pellicle ) cach mat méi truong nudi khoang 0,5 cm chi thi ¢ sy hién dién cua vi khuan
noi sinh [5].

L4y mat it vi khuan tir mang mong ciia cac mdi trudng ban long NA lan luot cay chuyén
sang cac dia moi truong NA, LB, SCA, ISP2 dic dé tach dong céc khuan lac. Sau vai lan cay
chuyén trén cac méi trudng dic, chon cac khuan lac roi va déu nam trén duong cdy quan sat
dudi kinh hién vi. Khi thy vi khuan da thuan nhat thi cay chuyén sang éng nghiém chira moi

truong dic twong tng dé trir & 4°C va dugce xem nhu 1a mot dong.
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PHU LUC 9: PHUONG PHAP XAC PINH CAC PAC PIEM CUA CAC CHUNG VI
SINH VAT NOI SINH
- Phan tich hoat tinh hoa sinh

+ Xdc dinh khd nang phan giai 1an

Lwa chon céc khuan lac da phan 1ap cdy chiam diém 1én moi trudng Pikovaskya. Cac
khuan lac xuat hién trén bé mit moéi trudng sau 24 dén 72 gio 1, tién hanh khao sét kich thuéc
khuan lac va kha ning hoa tan Phét pho trén méi truong Pikovaskya dic théng qua vong sang
phan giai tao ra xung quanh khuan lac trén méi truong [3]. Chi tiéu theo ddi 1a dwdng kinh
phat trién cua khuan lac (mm) va duong kinh vong sang phan giai (mm).

+ Xac dinh kha nang ¢6 dinh dam

Lya chon cac khuan lac da phan 1ap cay diém 1én méi trudng Ashby mannitol agar, o
& 30°C trong 72 gid. Xac dinh cac khuan lac phat trién duoc trén moi truong Ashby, do duong
kinh (mm) khuan lac phat trién [4].

+ Xac dinh kha nang sinh IAA4

Céc chang vi sinh vat da phan 1ap dugc nuéi tang sinh trong méi truong dich thé Luria
Bertani c6 bo sung 0,1% L - Tryptophan trong may lac 6n nhiét & téc d6 150 vong/phdt, trong
thoi gian tir 48-72 gio, nhiét do tir 28°C dén 30°C. Ly tam khong it hon 3 mL dung dich mau
thir vai toe dd 6000 vong/pht, trong thoi gian 10 phat. Lay 2 mL phan dung dich trén bé mat
(phan nuéc trong) cho vao éng dinh muc dung tich 10 mL. Thém thudc thir Salkowski dén
vach dinh muc, tron déu. U tdi trong vong 25 phdt va tién hanh so sanh mau sic cia cac
chung vi sinh vat, mau cang dé thi ham lugng IAA tong hop duoc cang cao [6]. Ham luong
TIAA sinh ra duoc xac dinh bang d6 thi duong chuan (Hinh P1). Po cuong do mau trén may
guang phd so mau ¢ budc séng 530 nm.
Hinh P1. so' dd duwong chuian IAA dwoc xay dung & diy nong do iaa tir 0 dén 100 mg/l
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+ Xdc dinh kha nang sinh NH3

Xac dinh kha ning sinh NHs cua cac chung vi khuan noi sinh dugc phan lap bang
phuong phéap dinh tinh cua Cappuccino & Sherman. Céc dong vi khuan di phén 1ap duoc nudi
trong 6ng 10 mL nudc peptone, nudi lic 150 vong/phut, trong 48-72 gid ¢ 28 + 2°C. Sau do
cho 0,5 mL thudc thir Nessler (KoHgls) vao mdi 6ng. Quan sét su thay doi mau sic trong
khoang mau vang sang nau sim la chieng té ching vi khuan dé ¢6 sinh amoniac, mau sac phu
thudc vao ham lugng amoniac sinh ra [8].
- Pinh loai phan ti chiing vi sinh vat

Trong sb nhitng chung phan lap duoc, lva chon chung c6 hoat tinh tét nhat dé dinh
danh vi khuan bang céch giai trinh ty gen 16S rRNA. DNA tong sb tir vi khuan duoc tach
chiét theo md ta caa Sambrook va Russell.

Céc dong phan lap duoc xac dinh bang giai trinh tw mot phan cia ving 16S ddi véi vi
khuan. Céc viing 16S rRNA cua vi khuan dugc khuéch dai bang cach st dung doan moi thuan
27F (5-AGAGTTTGATC (AC) TGGCTCAG-3") va mdi nguge 1492R (5°-ACGG (CT)
TACCTTGTTACGACTT-3").

Phan tng PCR dugc thuc hién 30 chu ky véi su bién tinh ban dau ¢ 95°C trong 5 phit.
Bién tinh & 94°C trong 1 pht, gan moi ¢ 60°C trong 30 giay va kéo dai ¢ 72°C trong 30 gidy.
Lan kéo dai cudi cling ¢ 72°C trong 5 phit. San pham PCR sau d6 duoc dién di kiém tra trén
gel agarose 1,5%, va tinh sach trudc khi duoc giai trinh tu tai Vién Céng nghé ADN va Phan
tich di truyén GENLAB (Ha Noi). Trinh ty thu duoc sau d6 duoc so sanh va phan tich véi
trinh ty da duoc cdng bé trén co so dix lisu (NCBI) bang chuong trinh BLAST. Cung véi d6
trinh tu duoc so sanh bang CLUSTAL X. Cac chung dugc dung cdy phan loai xac dinh ho
hang gan bang phan mém Mega 7.

- Xdc dinh khd nang déi khdng ciia vi sinh vit véi vi sinh vt gay bénh

Cac chang vi sinh vat noi sinh s& duoc dung dé danh gia kha niang Gc ché vi khuan gay
bénh thdi nhiin trén lan.

Thi nghiém 1: Phan lap vi khuan gay bénh thdi nhiin tir cac mau bénh théi nhiin trén
lan (mAu bénh dugc thu thap trén lan Gia hac tim Hué, lan Ho diép (Phalaenopsis amabilis)
va lan Dendrobium mini c6 & vuon lan Vién cong nghé sinh hoc, Pai hoc Hué tai thoi diém

nghién ctru) . Chang vi khuan nay duoc luu giit dé str dung cho thi nghiém tiép theo.
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Thi nghiém 2: Sang loc va tuyén chon céc chang vi khuan c6 kha nang khang duoc vi
khuan gay bénh théi nhiin duoc thuc hién bang phwong phap khuéch tan trén dia thach. Cac
chung vi khuan néi sinh dwgc phan 1ap nudi trong méi truong LB 1ong, lic 150 vong/phut
& nhiét @6 phong trong 48 gid. B6 sung 50 pL dich nudi cay mdi chang vi khuan vao mai 16
trén dia thach LB d3 duoc cdy trai 50 pL dich vi khuan gay bénh théi nhiin (106 cfu/mL), u
& 4°C trong 2 gio dé dich nudi vi khuan khuéch tan vao méi truong, sau d6 giir trong ti am
30°C. Buong kinh (mm) vong khang khuan duoc xac dinh sau 24 gid nudi cay. Cach xac dinh

mat d6 vi khuan (cfu/mL) thuc hién theo mé ta phu luc 19.
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PHU LUC 10: CAC BUOC THUC HIEN LAM CHE PHAM DINH DUONG CO
CHUA VI SINH VAT NOI SINH.
Bwéc 1. Chuan bj nguyén liéu cho dung dich dinh duéng

5 kg tran qué thit, xay nhuy@n.

1,2 kg mat ri duong.

1 kg bot dau nanh xay nhuyén

0,5 kg vé dira xay nhuyén

0,5 kg du du xanh xay nhuyén

0,5 kg chudi chin 19t vo, bop nhuyén

1 g6i men vi sinh EMZEO (200g/ goi).

Budc 2. Tron hon hop

Tron déu cac nguyén liéu trén véi nhau. Thém 2.5 lit nudc sach va khudy déu hdn hop.
Buéc 3. U hdn hop:

Cho hdn hop vao thuing u va vin nip kin khi, tao 15 thoat hoi bang cach duc 16 nho trén
lap thing 1 va dung bong va bang dinh bit bang lai ( bang dinh 1 chiéu van dé thoét khi trong
thung u ra ngoai ).

Dinh ky sau 7 ngay ma nap thung  kiém tra, khudy dao déu roi lai day kin u, dé dam
bao qua trinh 1én men dién ra déu.

Budéc 4. Bé sung vi sinh vat nai sinh
Sau khi & duoc 25 — 30 ngay, bo sung sinh khéi vi sinh vat noi sinh (3 ching duoc
phan Iap trong nghién ctu) theo ty 1é thi nghiém + 0,2 kg mat ri duong + 1 lit nude sach. U
tiép 15 — 20 ngay sau d6 chiét lay dich va st dung.
Budéc 5. Sir dung ché pham:
Str dung dich chiét dé tudi cay hoac 1am phéan bén Ia. Pha lodng dich chiét nay voi nuéc

theo ty I¢ thich hop va phun 1én cay vao llc troi ram mat.
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PHU LUC 11: PAC PIEM HINH THAI VA NHAN DIEN LOAI LAN GIA HAC TiM
HUE (Dendrobium anosmum Lindl.)
L. Piac diém hinh thai lan Gia hac tim Hué (D. anosmum Lindl.)

-Nhdn dién bang dac diém hinh thai:

Nghién ctru da thuc hién khao sat ngau nhién 30 cay lan Gia hac tim Hué mdi loai ¢ hai
thoi diém 1a cy lan tir 2-3 nam tudi va cdy lan trén 3 ndm tudi vé mot sd chi tiéu sinh truong,
phat trién, két qua duoc thé hién & bang P11-3.1 va P11-3.2

Bang P11-3.1. Bic diém hinh thai cua lan Gia hac tim Hué (Dendrobium anosmum

Lindl.) 2-3 nim tudi.

STT Pic diém

No6i dung ghi nhan

Ghi cha

Cay lan dé lay mau cho
nghién cuou duoc lay tai

1 | Vitri thu mau Nha vuon & TP. Hué nha vuon Lan D6 Nguyén,
18 Thach Han, TP. Hué
(5/2021).
5 M&éi truong song | Song bam trén cdy, thuong gap ¢ | Ghi nhan ¢ hé sinh thai ty
d6 cao dudi 750 m. nhién.
Phat trien khéng lién tuc | Chdi ngon phét trién mot
(sympodial) thoi  gian ngung sinh
3 | Kiéu sinh truéng truong, thay thé bang choi
bén hoic chéi gbc phat
trién.
Hoa
Thoi gian rahoa | Thang 5-6
Thoi gian nd hoa | 8-12 ngay Phu thudc vao thoi tiét.
Do bén cuahoa | 7-10 ngay Phu thudc vao thoi tiét.

thé hoa

Vi tri phét hoa Tai cac ddt gia hanh C6 thé Ién phat hoa hoic
mam chdi.

Dang phat hoa Dang chum

Kich thuéc hoa | 7-11 cm Po chiéu dai nhat cua
canh.

S6 lwong hoa trén | 1-3 hoa Phé bién nhat 1a 2 hoa.

mai phét hoa

Hinh dang tong | Hinh sao Khi hoa d3 né hoan toan

Mau sac canh hoa

Mau tim hdng, c¢6 vién tim ¢ céac
canh hoa

Mau ro nhat khi hoa da né
bung céc canh.

Hinh dang cénh
hoa

Thudn dai
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MOi hoa
(labellum)

Co6 ving mau tim dam tao thanh
mat hoa, c6 long to min, uén cong
¢ gitra, dai 3-4 cm.

Canh dai trén

1 cénh, thudn dai, chop nhon hoi
bo tron, dai 3-4 cm, tim hng nhac,
cd nhitng duong gan chay doc
canh, ria nguyén.

Canh dai dudi

2 canh, phan goc Ién, nho dan vé
chop, chop canh hhon, c6 dudng
gan canh hoi udn vé sau, mau tim
hong nhac, dai 4- 55 cm, ria
nguyén.

Canh vai

2 canh, thuén dai giéng mii mac,
mau tim hong, khdng cé gan, ria co
rang cua nhe, dai 3,5-5 cm.

Cua (spur)

Khong co

Try hoa (column)

Dai 1-1,5 cm, trat trén trang hong,
mat dudi c6 mau tim hong, hoi
cong xuéng, phan dau c6 16p chat
nhay dinh mau trang.

Bao phin (
Pollinia)

C6 2 khdi, co6 mau vang

MGi khoi ¢6 the chia ra
lam 2 phan nhu nhau.

C6 mui thom diu nhe

Sang sém va chiéu toi

H th

ong thom huong thom manh hon.
La
Cach moc Moc cach so le nhau
Hinh dang 14 La _khong co Euén 14, phien 14 hinh

thoi, thudn dai.

bau 1a Nhon
Mép la Nguyén ven, khdng sé thuy hay

rang cua

Kich thudc 1a

Dai 8-17 cm, rong 3-4 cm

Cay lau nam kich thudc 14
thuong I6n hon cay mdi
trong

C6 mau xanh luc, mat trén nhan
béng, mat dudi khong bong hoi

Mau séc 14
nga vang. Mot s6 1a cay non c6 sic
tim.

Be 14 Om sat than, sau khi la rung thi be
l4 van 6m sat than va kho c6 mau
tring bac.

Gia hanh
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Hinh dang gia
hanh

Than tru tron, mong nudc. ¢o phan
dot, moi dot mang 1 choi ngu hoac
phat hoa.

Kich thuéc gia
hanh

Dai 50- 110 c¢m, duong kinh 0,5-
1,5cm.

Kich thudc phu thuoc vao
thoi gian trong

Mau sac gia hanh

C6 mau xanh, gan dét c6 cac tia
mau trang hoac tim

Mau sic dam nhac khac
nhau gitra gia hanh non va
gia

Bé mat gia hanh | Tron nhan
RéE
Hinh dang r¢ Dang tron, ré ¢6 mau trang xanh

bac diém ré non

C6 mau xanh nhat, dau ré bo tron,
mong nudc, nhan bong.

hoi nga sang tim.

Kiéu ré Bam dinh
Qua
Loai qua Qua nang Khi khé c6 thé nit vo bung
ra ¢ vi tri cac canh.
Hinh dang Co hinh try, phinh to ¢ gitra, thuén
nho 2 dau, c6 5-6 canh.
Kich thudc Dai 7-8 cm, duong kinh 1-1,5 cm.
Mau sic C6 mau xanh nhat, vé gia c6 mau

Pic diém khac

Rung 14 hang ndm

Théang 10-11 bat dau rung
E!

Tuoi tho gia hanh ngan

Sau khi ra hoa hoac 1én
choi sé kho dan.

Chdi con c6 thé phat trién thanh
cay con hoan chinh ngay trén gia
hanh.

Bang P11-3.2. Mot sé chi tiéu sinh truong, phat trién caa lan Gia hac tim Hué & cay 16n hon

3 nam tudi va cay 2-3 nam tuoi.

Pic diém Cay lan >3 niim tuoi | Cay lan tir 2-3 niim

Chiéu cao cay (cm) 102,00 + 2,782 58,53+2,0°
Duong kinh cay (cm) 1,16 + 0,062 0,83+0,0P
Chiéu dai 16ng (cm) 3,67 £0,112 2,38+0,07°

Sé la 34,47 + 0,69° 24,67+0,54
Chiéu dai 14 (cm) 16,14 + 0,58° 10,38+0,34"
Chiéu rong 16n nhét 14 (cm) 3,42 + 0,092 2,17+0,09°
Duong kinh hoa (cm) 10,36+0,59
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Ghi chi: Céc chir cai giong nhau trong cting mét hang cho biét khdng c6 su khac biét vé y
nghia thong ké (p < 0,05)

- Bic diém Than (Gia hanh): Than lan Gia hac tim Hué dang gia hanh bao gom nhiéu
dbt néi lai véi nhau c6 dang hinh cung budng xuéng véi chiéu dai than tir 58,53-102 cm tuy
thoi gian trong. B4t than nhin, mong nudc, bén trong 1a mot khéi mé dic, mdi dbt than co
chiéu dai 2,38-3,67 cm tly tudi cdy, than c6 4 dén 5 dudng soc mau trang chay song song bat
dau tir gbc, than c6 mau xanh nhat, phan tiép ndi gitta hai dét than 13 noi s& phét sinh mam
hoa hoac chdi nga (Bang P11-3.1, P11-3.2 phu lyc 11; Hinh 2.1B).

- Bac diém L&: Lan Gia hac tim Hué c6 14 thudn dai, c6 mau xanh nhat, c¢b 14 c6 van
mau tim den. L4 gia trén bé mat ¢6 gan noi rd chay doc hai bén phién 14, 14 banh té gan 13 hoi
mo va nhin. L& lan Gia hac tim Hué khéng mong nudc va dé bi gay khi gap lai. Be 14 6 sic
t6 tim den, thuong la cac cham hoic vét. Lan Gia hac tim Hué c6 tong s6 1a/than, chiéu dai
va chiéu rong la c6 sy khac nhau & 14 gia va 14 banh té (Bang P11-3.2). Ddi voi 14 gia, sb
la/than, chiéu dai va chiéu rong 14 thu dugc dat gia tri trung binh lan luot 1a 34,47 (14/than),
16,14 cm (chiéu dai 14) va 3,42 cm (chiéu rong 13). Trong khi d6 cac gia tri ndy thu duoc & 14
banh té lan luot 1a 24,67 (la/than), 10,38 cm (chiéu dai 14) va 2,17 cm (chiéu rong 14) (Bang
P11-3.1, P11-3.2 phu luc 11) (Hinh 3.1 C1, C2).

- R&: R& dugc hinh thanh tir gdc than gia hanh, ré phét trién lién tuc va cé thé phan
nhanh. R& non ¢ mau xanh 14 nhat, c6 16p 16ng min, phan chop ré sang bong, cang vé gan
goc ré c6 mau sam hon, gion dé gay.

- Pic diém Hoa: Lan Gia hac tim Hué c¢6 duong kinh hoa trung binh 10,36 cm (Bang
3.1). Hoa duoc hinh thanh boi 5 cénh tao nén ciu triic hoa cin dbi bao gédm: mot canh dai
trén, hai canh dai dudi va hai canh vai. Canh dai trén c6 hinh mai mac thuén dai véi dinh
nhon hoi bo tron, bén trong c6 gan ma thé hién can dbi hai bén va chay doc theo canh hoa,
khi hoa n& canh dai trén thuong uén cong vé phia sau va c6 mau tring phét hong (Bang P11-
3.1 phu lyc 11; Hinh 3.1H). Canh dai dudi cd hinh thubn dai vai dinh nhon, bén trong c6 géan
chay doc canh hoa nhung khong rd nét, khi hoa nd canh dai duéi thuong ubn cong vé phia
sau va c6 mau tim phét hong. Canh dai dudi c6 kich thudc 16n hon canh dai trén (Bang P11-
3.1 phu luc 11; Hinh 3.1K). Céanh vai ¢6 hinh mili mac thuén dai hoi bau va cé dinh nhon,

khong cd gan, khi né canh vai thuong uéng cong vé phia sau véi mau tim phot hong va xuat
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hién cac duong soc ¢ mau tim ma dan tir goc 1én dinh. Kich thudc canh vai l6n hon canh
dai trén va dudi (Bang P11-3.1 phu luc 11; Hinh 3.11).

Hoa c6 méi hoa hinh bau hoi tron v6i canh méi uén cong & giira 18n hai bén 6m lay tru
hoa, mdi hoa c6 16ng to min mau tim trang va nga vé mau tim khi ¢ gan mat hoa day 1a dic
diém dic trung chi c6 & loai Dendrobium anosmum [11]. Hai mit hoa c6 mau tim dam Vi
thé hién qua cac duong gan hoa. Hong thuy sach, khéng lem mau véi mau tim tring phét
hong dic trung. Hong thuy c6 3-4 dudng van soc mau tim hong chay doc theo hong va mo
dan tr géc 1én (Bang P11-3.1 phu luc 11; Hinh 3.1 D5, L). Hoa c6 tru hoa nim sau miii hoa
va cd mau tim tring chra nhuy hoa. Miii hoa ¢6 mau tim héng mang nhi va nhuy hoa (Bang
P11-3.1 phu luc 11; Hinh 3.1 E, F). Hoa ¢6 mui thom déc trung.

- Qua: Qua lan Gia hac tim Hué thuoc loai qua nang, né ra theo 3-6 dudng nut doc, €6
dang hinh tru thon dai nho hai dau, phinh ra & giita, 6 5-6 canh. Khi chin, qua mo ra va manh

v6 con dinh lai véi nhau ¢ phia dinh va phia gbc (Bang P11-3.1 phu luc 11; Hinh 2.1A).

Hinh 3.1. Pic diém hinh thai caa lan Gia hac tim Hué (D. anosmum Lindl.) (Nguyén Hitu

Tho, 2022).

(A. Cay lan Gid hac tim Hué; B. Vi tri cum hoa trén than; C1,2. Mdt trén va duéi cua l&; D1,2,3,4,5. Mdt hoa
nhin theo cdac huong (D1. mat truwéc, D2. mat trén, D3. mar dudi, D4. mat bén, D5. hoa dwoc dan trai trén
mat phang); E. Tru hoa (chiza nhuy hoa); F. Nép bao phan (miii hoa); G. Bao phan ( Pollinia); H.Cdanh dai

trén, I. Hai canh vai; K. Hai canh dai dudi, L. Canh moi.)

I1. Nhan dién bang chi thi phan tir
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Két qua phan tich BLAST trén NCBI trong nghién ciru ndy cho thay trinh tu nucleotide
viing gen rbclL thu duoc tir 10ai lan Gia hac tim Hué c6 mutc do twong dong 100% véi trinh
tu nucleotide cua cac loai thugc chi Dendrobium. Mt s6 nghién citu b4o céo rang, ving gen
rbcL c6 thé sir dung 1dam méa vach cho phép nhan dién & mac do chi [1]. Tuy nhién, trong
nghién cuiru cua chang toi, khi so sanh vai 100 dir liéu gen rbel thudc cac loai khac nhau caa
chi Dendrobium trén GenBank di cho thay viing gen rbcL c6 tinh bao tha cao, khong thé sir
dung 1am chi thi phan tir & phan biét duoc & mtc do loai. Trong khi d6 d6i véi ving gen
matK thé hién duoc su sai khac 16n hon giira cac loai thuoc chi Dendrobium khi phan tich
BLAST trén NCBI, trong 100 trinh ty hién dién trén Genbank thi c6 5 trinh tu cdng b thudc
hai loai D. parishii (NC_035339.1; MK607431.1; KY966860.1 va AB972316.1) va loai D.
anosmum (AB972311.1) d6 twong dong dat 100%. Can ci trén cay phan loai (Hinh P13-3.1
phu luc 13) cho thay loai lan Gia hac tim Hué nam ciing nhanh véi loai lan c6 tén khoa hoc
D. anosmum (AB972311.1). Nhiéu nghién ciu trude ddy khi sir dung cip mdi 390F/1326R
dé nhan ban ving gen matK trong dinh danh loai ciing da khuyén cao sir dung ving gen nay
lam ma vach trong phan loai thuc vat. Diéu nay thé hién trong nghién ctu caa Pham va cong
sy (2021) trén 12 mau cua loai D. anosmum Lindl. var. Semi alba thu duoc tir nhiéu dia
phuong ¢ Viét Nam, ciap méi nay duoc danh gia 13 hiéu qua cao trong dinh danh loai D.
anosmum Lindl. var. Semi alba [9]; L& Thi Ngoc Diép va cong su (2020) str dung cap moi
nay nham xac dinh 30 mau thudc chi Dendrobium & khu vuc phia Nam Viét Nam. Két qua
nhan dién duoc 10/16 loai thudc chi Dendrobium [2].

Tuong tu ving gen matK, ving gen trnL cho thay c6 su sai khac 16n hon gitra c4c loai
thudc chi Dendrobium khi phan tich BLAST trén NCBI (Phu luc 14), trong 100 trinh tu hién
dién trén Genbank thi c6 2 trinh ty cong bé thudc hai loai D. devonianum (OR231924.1 )
va D. anosmum voucher UGDA.0073096 (OP829221.1). Tuy nhién, két qua cay phan loai
(Hinh P13-3.1 phu lyc 13) cho thay loai lan Gia hac tim Hué nam cuing nhanh véi loai D.
anosmum (OP829221.1). Két qua xac dinh tén khoa hoc cho loai lan Gia hac tim Hué cang
thé hién rd khi st dung cap mdi 1TS4 /ITS5 nhan ban ving gen ITS thudc hé gen nhan. Két
qua BLAST trén NCBI cho thay c6 hai trinh ty ving gen twong tng thudc loai D. anosmum
(KP743544.1) va D. aff. anosmum TBG 159409 (AB593490.1) cho két qua twong dong dat

100% (Phu luc 14). Cay phan loai di truyén (Hinh P13-3.1 phu luc 13) cho thay loai lan nay
24



nam cung nhanh véi loai D. anosmum vé&i hai ma s cong bé néu trén. Theo nghién ciru cua
Lé Thi Ngoc Diép va cong su (2020) cho thay ving gen ITS c6 kha ning nhan dién loai cao
nhat véi 16/16 loai thudc chi Dendrobium véi 30 mau lan thu & khu vuc phia Nam Viét Nam
[2]. Két qua phan tich 4 ving gen khang dinh mau lan Gia hac tim Hué thuoc loai D.

anosmum. Ching t6i ki hiéu mau chuan nay la D. anosmum voucher GHTH.

—15|: Dendrobium anosmum voucher GHTH

Dendrobium anosmum (AB972311.1)

| = | Dendrobium parishii (NC 035339.1)
N 14— Dendrobium parishii (MK607431.1)
Vung gene matK ————— Dendrobium parishii (KY966860.1)
15— Dendrobium parishii (AB972316.1)

Vung gene |TS _26|: Dendrobium anosmum voucher GHTH

52 Dendrobium aff. anosmum TBG 159409 (AB593490.1)
Dendrobium anosmum (KP743544.1)

61

Dendrobium anosmum (KJ944630.1)
_ss|: Dendrobium bannaense (KY062487.1)
Dendrobium parishii (AB593630.1)

Dendrobium parishii (KJ944629.1)

74

Dendrobium anosmum (AB593499.1)
_|: Dendrobium sp. (OP592176.1)
32 Dendrobium anosmum (MZ540354.1)
Dendrobium anosmum (KP743542.1)
{ Dendrobium aphyllum (EF397910.1)
\Vung gene trnL 72 Dendrobium aphyllum (LC660280.1)
{ Dendrobium aphyllum (NC 035322.1)
i 93 Dendrobium aphyllum (LC490669.1)
—: Dendrobium primulinum (LC490376.1)
24 60 Dendrobium parishii (NC 035339.1)
—93: Dendrobium polyanthum (OP829225.1)
Dendrobium anosmum (PQ014469.1)
7 19 Dendrobium ochreatum (OP829224.1)
E Dendrobium porphyrochilum (PP479730.1)
100 Dendrobium gratiosissimum (PP479734.1)

— Dendrobium primulinum (LC660021.1)
65 .——— Dendrobium loddigesii (EF397927.1)

11 Dendrobium anosmum voucher GHTH
{ Dendrobium anosmum (OP829221.1)
6 Dendrobium devonianum (OR231924.1)
{ Dendrobium primulinum (NC 035321.1)
— Dendrobium loddigesii (NC 036355.1)
64 .—— Dendrobium primulinum (EF397929.1)

Hinh P15-3.1. Cay phan nhdm dua trén ving gen ITS, trnL, matK cia cia mau lan

95

Gia hac tim Hué (GHTH) nghién cttu so vdi trinh ty ving gen twong ng cia cac mau duoc

cong bd trén ngan hang gen My (Genbank).
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PHU LUC 12. MOT SO BANG DU LIEU PUQC THU THAP TRONG NGHIEN

cuu

Bang P12-3.1. Anh huong cua khtr tring va chiéu sang dén nay mam va hinh thanh protocorm

cua hat lan Gia hac tim Hué sau 12 tuan nudi cy

CT| Thoigian| Thoi gian Ty € nay Ty 1€ hinh Ty I€ hat Ty lé
chiéu sang| nay mam caa| mam caa hat|  thanh chét nhiém (%)
(gio) hat (ngay) (%) protocorm (%)
(%)
1 0 69,53+0,95¢ | 20,93+0,95° | 20,00+0,79¢ | 76,00+0,56°¢ |4,89+1,21°
2 4 57,07+0,45" | 46,13+0,40° | 41,96+0,38° | 44,40+0,90° | 4,44+1,06
3 8 41,33+£0,96* | 64,76+£0,96* | 60,89+0,9* | 20,36+0,96% | 4,00+1,09°
4 12 42,67+0,79* | 45,24+0,45" | 43,78+0,57° | 22,58+0,89? | 4,36+0,85°

Ghi ch: Céc chir cai giong nhau trong cling mét cét cho biét khdng co6 sw khac biét vé y

nghia thong ké (p < 0,05)

Bang P12-3.2. Anh huong ciia mdi truong dinh dudng dén kha ning nay mam tao protocorm

cua hat lan Gia hac tim Hué sau 12 tuan theo ddi

Céng | Thai gian nay Ty & nay Ty I& hinh Ty I& hat chét
thiec | mam ciaahat | mam cia hat thanh (%)
(ngay) (%) protocorm (%)

CT1l |41,33+0,962 64,76x0,962 60,89+0,912 20,36+0,962
CT2 |54,00+0,70° 50,42+1,19° 44,73+1,62° 45,63+1,61°
CT3 |57,53+0,48° 4744+1,11° 36,87+1,44°¢ 42,07+1,49°
CT4 | 42,87+0,65% 63,08+1,682 59,62+1,792 22,71+0,672
CT5 |63,93+0,49¢ 40,27+1,08°¢ 29,29+1,13¢ 52,65+1,88°¢

(Trung binh + sai 56 chuan (SE); Céc chi cai giong nhau trong cling mét cét cho biét khong
co sw khac biét vé y nghia thong ké (p < 0,05, Ducan’s test). , ‘
Bang P12-3.3. Anh hudng cua chat dicu hoa sinh trudng dén kha nang nay mam tao

protocorm cua hat lan Gia hac tim Hué sau 8 tuan nudi cay

Cong | chatdiéu | Thoigiannay | Ty Ié nay Tyl hinh | Ty I hat chét
thiec | hoasinh | mam ciahat | mam caa hat thanh (%)

truéng (ngay) (%) protocorm

(mg/L) (%0)

NAA | BA

CT1 0,0 0,0 41,330,969 64,76+0,96" 60,89+0,919 20,36+0,96°
CT2 0,0 | 0,25 | 36,60+0,49¢ 73,530,519 70,81+0,87f 19,33+0,74°
CT3 0,25 | 0,25 37,47+0,70f 75,39+0,77f 72,91+0,45¢f 18,60+0,77¢
CT4 0,5 | 0,25 | 35,33+0,62% 81,63+0,63° 76,20+0,40° 14,68+0,67¢
CT5 | 0,75 | 0,25 28,27+0,92° 87,64+0,64° 82,04+0,61° 10,49+0,54°
CT6 1,0 | 0,25 31,33+0,69°¢ 81,40+0,69¢ 77,41+0,44¢% 13,13+0,52¢
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CT7 0,0 [ 05 34,13+0,52¢ 75,84+0,57f 71,26+0,84°f 18,83+0,70°
CT8 | 025 | 05 33,67+0,801 78,76+0,81° 73,35+0,53° 13,79+0,36°
CT9 05 [ 05 33,930,631 77,09+0,55° 73,20+0,54° 15,80+0,83¢
CT10| 0,75 | 05 23,27+0,27° 93,46+0,47° 88,75+0,552 4,43+0,37%
CTil] 10 | 05 29,53+0,93% 84,68+0,49¢ 78,66+0,56°¢ 13,61+0,43°

(Trung binh + sai s¢ chudn (SE); C&c chi céi giong nhau trong cling mét cét cho biét khong
c6 s kh&c biét ve y nghia thong ké p < 0,05, Ducan'’s test)

Bang P12-3.4 Anh huéng cua chat diéu hoa sinh truong dén kha nang tai sinh chdi tir protocorm

sau 8 tuan nudi cay

Cong | Piéu hoa sinh | Ty Ié tai sinh | S6 chdi/mau | Chiéucao | Sé la/chdi
thiéc |truong (mg/L) | chdi (%) chéi (cm)
BA NAA

CT1 0,0 0,0 65,33+2,26° 1,03+0,11" | 0,55+0,039 | 1,44+0,23%
CT2 0,5 0,0 72,67+2,45" | 1,36+0,0659 | 1,2940,15¢4 | 1,74+0,17¢¢
CT3 1,0 0,0 | 75,33+1,70°F | 1,56+0,11¢¢ | 1,49+0,09% | 1,89+0,14°d
CT4 1,5 0,0 | 76,67+2,36%" | 1,62+0,10% | 1,53+0,09° | 2,16+0,28*¢
CT5 2 0,0 | 73,33+1,83¢F | 1,52+0,09%f | 1,29+0,15%¢ | 1,72+0,13%¢
CT6 0,0 0,5 | 74,00+1,94¢" | 1,22+0,05%9 | 0,75+0,04 | 1,64+0,21¢¢
CT7 0,5 0,5 | 79,33+1,94% | 152+0,06%F | 1,26+0,03%¢ | 2 12+0,10°
CT8 1,0 0,5 | 85,33+1,70° | 1,78+0,03° | 1,57+0,05° | 2,38+0,20%
CT9 15 0,5 96,00+1,252 2,76+0,042 1,83+0,032 2,76+0,322
CT10 2 0,5 88,00+2,71° | 1,54+0,03%F | 1,45+0,00%¢ | 2,2240,24%¢
CT11 0,0 1,0 72,00+1,70" 1,01+0,06" 0,82+0,02" | 1,36+0,12%
CT12 0,5 1,0 | 76,00+1,25%F | 1,31+0,107 | 1,10+0,06% | 1,72+0,12¢*
CT13 1,0 1,0 | 82,00+1,70% | 1,59+0,05%¢ | 1,26+0,09% | 1,86+0,140¢
CT14 1,5 1,0 | 90,67+2,21% | 2,03+0,11° | 1,5840,04° | 2,48+0,25%
CT15 2,0 1,0 | 73,33+1,83°%f | 1,23+0,059" | 0,90+0,05¢F | 1,24+0,10°

(Trung binh + sai s6 chuan (SE); Céc chi cai giong nhau trong cling mét cét cho biét khong
cé sy khac biét vé y nghia thong ké (p < 0,05, Ducan’s test)
Bang P12-3.5. Anh hudng clia chat khiy triung va thoi gian khit tring dén hidu qua vao

mau tir doan than cta lan Gia hac tim Hué sau 1 tuan.

Cong | Thai gian khir trung
thirc (phat Tyléemau | Tylé mau Ty I8 mau
NaClO | H.O, | HgCl.| sach (%) | nhiém (%) chét (%)
2% 3% [0,1%
CT1 10 - - 0,00+0,1°¢ |100,00+0,1F |[0,00+0,0?
CT2 10 10 - 0,00+0,0° [8889+26° |11,11+26"°
CT3 10 15 - 11,11 +2,0% | 66,67 2,09 |22,22+1,0°
CT4 10 20 - 33,33+2,0° |44,44+22° |22722+0,6°
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CT5 10 - 5 22,22 £2,6° | 66,67 2,49 |22,22+0,9°
CT6 10 - 10 |66,67+15% |11,11+1,1° |22,22+0,9°
CT7 10 15 |31,33+1,9° | 4,67+0,9 64,08 + 1,6¢

Ghi chd: -: Khong cd tham gia; Cac chiz cai giong nhau trong ciing mét cét cho biét khéng
c6 su khac biét vé y nghia thong ké (p < 0,05, Ducan’s test)

Bang P12-3.6. Anh huéng cia méi trudng nudi cay dén kha ning hinh thanh moé seo tir doan

than cua lan Gia hac tim Hué sau 12 tuan nuéi cay

Moi Thoigian | Tylésdngcaa | Ty I8 miu Kich thwéc

trweong | hinh thanh mau (%) hinh thanh mo seo (cm)
mo seo (ngay) mo seo (%)

CT1l |69,60+1,59? 66,33+3,00? 17,67+1,22* | 0,65+0,032

CT2 |89,70+1,04° 55,67+1,22° 7,67+£1,12° | 0,32+0,02°

CT3 | 94,50+0,50¢ 45,67+1,41° 6,33+0,92° 0,29+0,01°

CT4 |75,80+0,55° 71,00+1,862 14,67+1,13* | 0,6740,012

CT5 | 88,20+0,49° 50,67+1,20" 10,33+0,92° | 0,42+0,01°

(Trung binh + sai 56 chuan (SE); Céc chi cai giong nhau trong cling mgt cét cho biét khong
cé sy khac biét vé y nghia thong ké p < 0,05, Ducan’s test)

Bang P12-3.7. Anh huong cua chat diéu hoa sinh truéng dén kha ning hinh thanh mé seo

ciia mau lan Gia hac tim Hué sau 8 tuan nudi cay

Coéng | Kich thich sinh Thot gian Ty Ié song Ty 1é mau Kich thwéc
thicc | truwéng (mg/L) | hinhthanh | cia mau (%) | hinh thanh mo seo
BA | TDZ | NAA mo seo mo seo (%) | (chiéu dai
(ngay) cm)
CT1 00| 0,0 | 0,0 |69,60+159" |66,33+3,000 |17,67+1,22" |0,65+0,03%
CT2 | 05| 0,0 | 05 |61,00+0,929 |71,67+1,67% |26,00+1,30¢ |0,69+0,02%
CT3 |10 ] 0,0 | 05 |3510+0,74" |83,67+1,36® |57,33+1,85° |0,94+0,01°
CT4 | 15| 0,0 | 05 |41,10+053° |76,67+1,11% |50,00+1,32¢ |0,72+0,01%
CT5 [ 20| 0,0 | 05 |56,30+0,47" |69,67+1,36°" |34,67+1,13" | 0,64+0,00°
CT6 | 00| 05 | 05 |51,80+0,55° |76,33+1,36% |32,67+1,09" |0,71+0,01%
CT7 |00 ] 10 | 05 |4290+0,67° |80,67+1,30* |53,33+0,86° |0,82+0,01°
CT8 | 00| 15 | 05 |32,70+0,56* |86,67+1,57*% |64,33+1,22% |0,97+0,08°
CT9 | 00| 2,0 | 05 |47,20+0,68° |75,33+1,33¢ |45,33+1,02¢ |0,74+0,01"

(Trung binh + sai sé chuan (SE); C&c chi cdi giong nhau trong cling mét cét cho biét khong

c6 sw khéc biét vé Y nghia thong ké p < 0,05, Ducan’s test)

Bang P12-3.8. Anh huong ciia chat diéu hoa sinh truong dén kha nang tai sinh choi tir md seo lan

Gia hac tim Hué sau 8 tuan nudi cay.

Codng
thirc

Piéu hoa sinh
truéng (mg/L)

So

choi/mau

Chjéu cao
choi (cm)

S6 la/choi

28




BA | NAA | Ty ¢ tai
sinh chdi
(%)
CT1 0,0 0,0 14,67+1,82K | 0,76+0,16/ 0,51+0,05" | 1,34+0,21¢
CT2 0,5 0,0 24,00+1,251 | 1,54+0,20%9 | 0,730,059 | 1,72+0,31¢
CT3 1,0 0,0 129,33+1,9491 | 1,74+0,09%¢ | 1,10+0,11% | 1,74+0,22°
CT4 15 0,0 55,33+1,70¢ | 2,01+0,11°¢ | 1,5240,06° | 2,15+0,34°
CT5 2,0 0,0 42,67+1,94¢ | 1,62+0,05%F | 1,2840,09% | 1,71+0,18
CT6 0,0 0,5 21,33+3,59 | 1,05+0,12 0,67+0,069" | 1,46+0,23b¢
CT7 0,5 0,5 32,67+2,21% | 1,36+0,08™ | 0,85+0,05 | 1,72+0,21°¢
CT8 1,0 0,5 47,33+2,21% | 1,46+0,069 | 1,23+0,07¢¢ | 2,12+0,20°
CT9 15 0,5 78,67+3,09% | 2,58+0,062 1,71+0,03% | 2,92+0,312
CT10| 2,0 0,5 50,67+1,25¢ | 2,00+£0,07°¢ | 1,56+0,08% | 2,17+0,34°
CT11| 0,0 1,0 26,00+1,25M | 1,11+0,04" | 0,81+0,037 | 1,51+0,20
CT12| 05 1,0 36,67+1,05 | 1,32+0,04™ |1,17+0,05¢ | 1,37+0,13¢
CT13| 1,0 1,0 45,33+2,71% | 1,80+0,06%¢ | 1,37+0,06°¢ | 1,43+0,04°¢
CT14 15 1,0 64,67+1,70° | 2,14+0,08° 1,49+0,02° |1,22+0,11°¢
CT15| 2,0 1,0 [32,00+£2,71%" | 1,25+0,059" | 0,95+0,05¢" | 1,13+0,05¢

(Trung binh + sai 56 chuan (SE); Céc chi cai giong nhau trong cling mgt cét cho biét khong
co sw khac bi¢t vé y nghia thong ké (p < 0,05, Ducan'’s test) ‘ ,
Bang P12-3.9. Anh hudng BA dén kha nang tai sinh choi tir doan than sau 8 tuan nudi cay

Céng| Nong dd | Ty é tai sinh S6 Chiéu cao S6 14 caa
thicc | BA (mg/L)  choi (%) | chéi/miu | choi (cm) choi
CT1 0,0 1267+1,1° | 0,67+0,1° | 0,56+0,1° 1,89+0,21°¢
CT2 0,5 33,33+1,491,00+0,19 | 0,77 £0,1° | 2 34+0,28"°
CT3 1,0 4444 +1,3° | 1,33+0,1° | 1,00+0,1° 2,65+0,31%
CT4 15 88,80+21* | 233+0,12 | 157+0,22 3,24+0,212
CT5 2,0 55,56 +1,8° | 1,67+0,1° | 1,07+0,1° 2,21+0,22¢

(Trung binh + sai so chuan (SE); Céc chit cai giong nhau cho biét khong c6 su khac biét co
¥ nghia thong ké (p < 0,05, Ducan'’s test)

Bang P12-3.10. Kha nang sinh tong hop IAA cua cdc chung vi sinh vat ndi sinh phén 1ap tir
ré lan.

Ham luwgng sé Ty Ié chiang cé
IAA chiing kha nang sinh
(ng/ml) IAA (%)
0 15 50,00
1-10 4 13,33
11-20 5 16,67
21 -30 2 6,67
>30 4 13,33
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Bang P12-3.11. Kich thuéc, duong kinh nhan té bao biéu mé 14 va chiéu day caa phién l4.

TT| Miu | Hoadchdt | Kich thwéc té bao bidu md | Pwong kinh | Bé day phién

thi xir ly Chiéu dai Chiéu rgng | nhan té bao 14 (mm)

nghiém (nm) (um) bieu mo la
(pm)

1 M1 - 28,62+1,145N 16,02+0,83%9 | 3,84+0,20% 0,69+0,04%"
2 HX2 | Colchicine | 32,20+1,75% 17,51+0,85%¢ | 5,25+0,24% 0,91+0,04%¢
3 HX3 | Colchicine | 31,67+1,38%¢ 17,20+0,91%9 | 555+0,32%° | 0,81+0,04°"
4 HX4 | Colchicine | 31,82+1,74%¢ 17,29+0,95%¢ | 5,38+0,32% 0,85+0,05%F
5 HX5 | Colchicine | 30,80+1,012" 16,28+0,88*¢ | 5,63+0,29% | 0,89+0,05*¢
6 HX6 | Colchicine | 31,64+2,00%¢ 17,03+0,90*¢ | 4,87+0,31° 0,830,049
7 HX11 | Colchicine | 32,33+1,80% 17,86+1,02% | 5,14+0,33% 0,85+0,05%¢
8 M2 Colchicine | 29,44+1,45%9 14,94+0,66%" | 5,680,262 0,89+0,05%¢
9 M4 Colchicine | 31,83+1,40%¢ 17,23+0,97%¢ | 5,15+0,37% 0,91+0,05%¢
10 M5 Colchicine | 29,86+1,219 15,29+0,55¢¢ | 5,53+0,24% 0,91+0,06%¢
11 M6 Colchicine | 31,27+0,88%¢ 16,81+1,01%¢ | 5,760,212 0,88+0,06*¢
12 M7 Colchicine | 32,15+1,43% 17,63+0,81%¢ | 550+0,25% 0,89+0,05%4
13 M8 Colchicine | 32,87+1,76%° 18,32+1,04% | 5,69+0,192 0,91+0,06*°
14 M16 | Colchicine | 32,59+1,57% 18,01+0,85% | 5,72+0,192 0,94+0,07%
15 M17 | Colchicine | 33,06+1,592 18,49+0,772 5,83+0,162 0,97+0,03?
16 HX1 DMS 27,20+0,85¢" 12,87+0,55M" | 3,1140,10%9 | 0,74+0,03°"
17 HX7 DMS 27,47+0,73%N 13,16+0,49%9 | 2,82+0,149 0,68+0,039
18 HX8 DMS 26,18+0,929" 11,85+0,40%" | 2,55+0,169 0,71+0,03%"
19 HX9 DMS 26,050,949 12,01+0,499" | 2,61+0,199 0,69+0,03%"
20 | HX10 DMS 26,59+0,89"" 12,46+0,40%" | 2,88+0,269 0,72+0,03%"
21 M3 DMS 27,06+1,09¢" 12,86+0,57™" | 2,98+0,22¢9 | 0,76+0,02¢-"
22 M9 DMS 27,60+1,25¢N 13,27+0,55%9 | 2,95+0,12% 0,78+0,03%"
23 M10 DMS 25,92+0,869" 11,57+0,33% | 3,3240,22¢9 | 0,74+0,03%"
24 M11 DMS 25,85+0,979" 11,67+0,349" | 3,72+0,22%¢ | 0,73+0,03¢™"
25 M12 DMS 24,64+1,13" 10,71+0,349 3,65+0,23%f | 0,74+0,02¢"
26 M13 DMS 26,64+0,79 12,53+0,26%" | 3,64+0,21¢F | 0,72+0,03¢"
27 M14 DMS 25,55+1,06%" 11,34+0,409" | 3,72+0,23%¢ | 0,71+0,03™"
28 M15 DMS 27,25+1,36%" 12,98+0,52" | 3,88+0,25¢ 0,76+0,03%"

Chu thich: Céac chiz cadi khdc nhau (a, b, c... trén cung mot cot chi ra sy sai khac co y nghia
thong ké cua trung binh mdu véi (p<0,05, Duncan'’s test).
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Bang P12-3.12. Pic diém bé mach trong than non va 16ng hat caa ré lan Gia hac tim Hué

TT Mau H?(?} (i?/at Bo mach d;ugntrong than Long hat ciaa ré

Thi z - P ———

o So lwgng (b0 Pwong ne aA , | Chieu dai

nghi¢m mach/than) | kinh (um) | Mt de/mm (mm)

1 M1 - 21,27+0,21° | 71,89+1,17% | 252,47+10,90*° | 0,64+0,02°
2 HX2 | Colchicine | 56,47+0,52*¢ | 40,61+1,41° | 211,67+8,09 0,85+0,04?
3 HX3 | Colchicine | 53,67+1,01¢ | 37,46+1,41° | 214,87+4,20%" | 0,81+0,06%
4 HX4 | Colchicine | 55,13+0,87¢ | 39,21+1,22° | 216,07+8,52°" | 0,89+0,072
5 HX5 | Colchicine | 54,47+0,94°¢ | 38,29+1,21°¢ | 213,47+7,56%" | 0,88+0,05%
6 HX6 | Colchicine | 53,20+0,91¢ | 36,87+1,26° | 214,27+4,89%" | 0,86+0,072
7 | HX11 | Colchicine | 55,13+1,03>¢ | 39,05+1,13¢ | 215,53+8,95" | 0,90+0,072
8 M2 | Colchicine | 56,67+0,96%° | 39,26+1,10° | 213,07+6,38%f | 0,90+0,08?
9 M4 | Colchicine | 56,53+1,02*¢ | 40,53+1,43¢ | 216,07+7,01 | 0,87+0,08°
10 M5 | Colchicine | 53,73+1,14% | 37,92+1,05° | 209,00+8,16 0,90+0,08?
11 M6 | Colchicine | 54,53+0,87% | 37,97+0,90° | 212,47+7,31°" | 0,91+0,08°
12 M7 | Colchicine | 54,73+1,08>¢ | 38,24+1,00° | 209,93+6,28' 0,88+0,07°
13 M8 | Colchicine | 56,87+0,82% | 39,79+1,21° | 213,93+6,86%" | 0,90+0,072
14 | M16 | Colchicine | 56,93+0,95%® | 41,47+1,80° | 212,47+7,09°" | 0,93+0,06°
15 | M17 | Colchicine | 57,87+0,47% | 43,08+1,65° | 219,13+8,71°>" | 0,96+0,02°
16 HX1 DMS 18,67+0,297 | 57,15+2,64° | 240,47+9,45% 0,39+0,02°
17 | HX7 DMS 19,13+0,19" | 57,75+2,82° | 239,1349,77%¢ | 0,37+0,02°
18 | HX8 DMS 18,53+0,31" | 57,22+2,94" | 241,8749,20® | 0,35+0,02°
19 HX9 DMS 18,93+0,23" | 57,21+2,94° | 245,27+8,322 0,36+0,02°
20 | HX10 DMS 18,60+0,29" | 56,22+2,40° | 242,07+7,49® | 0,38+0,02°
21 M3 DMS 18,87+0,24" | 57,02+2,74° | 238,87+5,15*¢ | 0,35+0,02¢
22 M9 DMS 19,33+0,13" | 58,35+2,91° | 247,13+10,16* | 0,43+0,02¢
23 | M10 DMS 18,27+0,38" | 56,35+2,73" | 241,53+4,52® | 0,39+0,03¢
24 M11 DMS 18,47+0,38" | 56,70+2,61° | 242,47+4,29?° 0,36+0,03°
25 | M12 DMS 18,33+0,41" | 56,80+2,57° | 236,60+5,10*¢ | 0,38+0,03¢
26 | M13 DMS 19,07+0,48" | 57,24+2,48 | 241,33+4,07* | 0,37+0,02°
27 | M14 DMS 18,87+0,51" | 56,06+2,58" | 238,87+3,94*¢ | 0,39+0,03¢
28 | M15 DMS 18,93+0,46" | 56,57+2,36" | 237,33+3,86*Y | 0,39+0,03¢

Chu thich: Céac chiz cadi khdc nhau (a, b, c... trén cung mot cot chi ra sy sai khdc co y nghia
thong ké cua trung binh mdu véi (p<0,05, Duncan'’s test).
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Bang P12-3.13. Mot sb dic diém khuan lac va dic tinh hoé sinh cua cac chang vi khuan phan lap sau 72 gio nudi cay.

Pic diém khuan lac

Pic tinh hoa sinh

Ki hi¢u Phén giai lan ) . i .
chiing Mau sic Mép Bé mit @ vong séng phan giai @ khuan @ vong sang phan Sinh @ Khuan lac trén H,am lrgng I1AA
va khudn lac (mm) lac (mm) giai lan (mm) NH3 MT Ashby (mm) sinh ra (ng/ml)
L1 Vang Luon song Tron béng 15 11 4 + 2 0,00
L2 Tring duc Luon song Tron bong 13 10 3 - - 0,00
L3 Tréng sita Tron déu Tron nhay 16 8 8 + 11 0,00
L4 Tring sira Tron déu Khé rap 20 5 15 - 16 34,10
L5 Tréng sita Tron déu Tron nhay 14 7 7 + 6 0,00
L6 Tring trong Tron déu Tron nhiy 19 6 13 +++ 16 38,44
L7 Vang nhat Tron déu Tron nhay 16 5 11 i - 11,68
L8 Tréng sita Tron déu Tron nhay 17 8 9 ++ 7 0,00
L9 Tring sita Tron déu Tron nhay 17 6 11 + 10 13,19
c1 Tréng trong Luon séng Kho rap 5 5 0 - - 0,00
C2 Vang Luon séng Tron nhay 4 4 0 + 5 6,58
c3 Tring duc Tron déu Tron nhdy 7 5 2 + 9 26,83
C4 Tring trong Tron déu Tron nhiy 21 6 15 4 15 41,47
C5 Tréng duc Luon song Kho rap 10 10 0 - - 16,22
C6 Tréng trong Lugn s6ng Tron nhdy 6 6 0 ++ - 0,00
c7 Vang nhat Tron déu Tron nhay 3 3 0 - - 11,73
C8 Tréng duc Tron déu Tron nhay 7 7 0 - 6 7,33
C9 Tring sita Tron déu Tron nhay 16 10 6 + - 36,98
C10 Vang nhat Tron déu Kho rap 2 2 0 + 8 0,00
cl1 vang Tron déu Tron nhay 15 6 9 +++ 4 0,00
C12 Tréng trong Tron déu Tron bong 6 6 0 - - 713
C13 Tring sita Luon song Tron bong 4 4 0 - 4 0,00
Cl4 Tréng sira Luon song Khé réap 5 5 0 - - 17,48
C15 Tring sita Luon song Tron nhay 8 4 4 - 6 0,00
C16 Tréng duc Tron déu Tron nhay 10 6 4 + 6 4,61
C17 Tring trong Tron déu Tron bong 4 4 0 - - 0,00
N1 Trang trong Tron déu Tron bong 5 2 3 - 3 22,89
N2 Tring trong Tron déu Tron nhay 5 3 2 + 8 0,00
X1 Cam Luon song Tron nhay 5 5 0 - 2 0,00
X2 Trang hong Luon song Tron béng 18 7 11 4+ 13 0,00

Chu thich: +: c6 hoat tinh; ++: hoat tinh tt; +++: hoat tinh rat tot
-: khong c6 hoat tinh; @: duong kinh
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PHU LUC 13: TRINH TU NUCLEOTIDE

I. Trinh tw nucleotide cia cac vung gene nghién ctru thu dwgrc tir cdy lan gia hac tim
Hué
1. Trinh tw nucleotide vung gen 1TS4-5

CATCCTGGGGTCGCATTCAAAGCGCCATCCATGGATCAGCGCATGATTTGGGATCACCTCA
ATGGTGTGATCATCTCTTAGGCATGCACGACACAATAGCATAGGCCTCATTTAAATCCACC
CCTTATTGTTCGCAGCCAACAAGACGATGATCCGCTCTTCAGCCCGCCGCGCCGAGGGGCA
CGACGAGCCACCATGCACATCCGAGCCCTCGCCAGCACATCCATCGATGGGTGGCTAGGCA
CGAAGCGACAAAATGCCTGACGCCCAGGCGGACGTGCCCTTGGCCGATTGGCCTCGGGCGL
AACTTGCGTTCAAAGACTCGATGGTTCGCGGGATTCTGCAATTCGCACCATATATCGCATT
TCGCTGCGCTCTTCATCGATGCGAGAGCCGAGATATCCATTGCCGAGAGTCGTGTCAATCC
ATATGGCATGCAACAGCAACCCATTCCACAAATCCATTTAAGGGCTTGTGCTACGATATTT
CCTTGGCGCGACGCTGCGCCGATTTGGGGGTTCATCCATCCTTCATCACGTCCACACCCCG
AAGAGGGGATGAGGCGAAGATTGGGATGAATTTTATCTCGGAAGCTATAGCCACCGATTAT
TTTGACGGGTTCTCAAGATCACTCAATGTATTTTAATCTCGACAATGATCCTTCCGCAGGT
TCACCTACGGAAACCTTGTTACGA
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2. Trinh tw vang gen trnL

TTCAGAGAAACCCTGGAACTAAAAATGGGCAATCCTGAGCCAAATCTTTTTTTTGAGAGAA
AAAATGATGGAAAATGAGAATAAAAAGGGATAGGTGCAGAGACTCAATGGAAGCTGTTCTA
ACGAATGAAATTGACTACGTTACGTTAGTAGCTAAAAACCTTCTATCGAAATGACAGAAAG
GATAACCTTATATGCGCCTAATACGTACGTATACATACTGACATAGCAAACGATTAATCAC
AACCCAAATCTGATATTGAATTCTATTCTGTATCTCTCTATATGAAAAATATGAAAATAGA
AATATTCTATATAGAATATATATTCTATTATCTTAAGAATTAGATTAAGAATCTATATATT
TCTTCATTCTATTATTCTAATTATTCTAGAATCTAATAATTCTATGATTTTCTATATTCTT
TCTTTCTTATTTATATTACTCTTAATATGAGTAATAGTATGAGATAAGGACCTATAGAAAC
CCTCTATTAATTAGAATCATAGAGATCAAAAAATCTATGAAAAATTGAAGAGTTATTGTGA
ATCAATTCCAATTGAAGTTGAAAAAAGAATCGAATTCGAATATTCAGTGATAAAATGATTC
ATTCCAGAGTTTGATAGATCTTTTGAAGATTAATCGGACGAGAATAAAGAGAGAGTCCCAT

33



TTTACATGTCAATACCGACAACAATGAAATTTATAGTAATAGGAAAATCCGTCGAATTTTT
AAATCGTGAGGGTTCAAGTCCCTCTATCCCCAATAAAAAGCCCATTTTACTTCCTCGCTCT
TTATTTATCCTCATCCTCTTTCTTTTTTTTTTTCATCAGTGGCTCAGTTTAAACAAAATGA
AATATTTTCTCATTTCATTCACTCTGTTCTTTCACAA
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3. Trinh tw vung gen matK

TATCGCATTTAAATTATGTGTCAGATCTACTAATACCCCATCCCATCCATCTGGAAATCTT
GGTTCAAATCCTTCAATGTTGGATCAAAGATGTTCCTTCTTTGCATTTATTGCGATTGTTT
TTCCACGAATATCATAATTTGAATAGTCTCTTTACTTCAAAGAAATCCATTTACGTATTTT
CAAAAAGAAAGAAAAGATTCTTTTGTTTCCTACATAATTCTTATGTATATGAATGCGAATA
TCTATTCCTGTTTCTTCGTAAACAGTCTTCTTATTTACGATCAATATCTTCTGGAGTCTTT
CTTGAGCGAACACATTTCTATGGAAAAATAGAATATCTTATAGTCGTGTGTTGTAATTCTT
TTCAGAGGATCCTATGGTTCCTCAAGGATACTTTCATACATTATGTTCGATATCAAGGAAA
AGCAATTCTGGCTTCAAAAGGAACTCTTATTCTGATGAAAAAATGGGAATTTCATCTTGTG
AATTTTTGGCAATCTTATTTTCACTTTTGGTTTCAACCTTATAGGATCCATATAAAGCAAT
TACCCAACTATTCCTTCTCTTTTCTGGGGTTCTTTTCAAGTGTACTGAAAAATCCTTTGGT
AGTAAGAAATCAAATGCTAGAGAATTCATTTCTAATAAATACTCTATCTAAGAAATTAGAT
ACCATAGCCCCAGTTATTTCTCTTATTGGATCATTGTCGAAAGCTCAATTTTGTACTGTAT
TGGGTCATCCTATTAGTAAACCGATGTGGACTGATTTATCGGATTCTGATATTCTTGATCG
ATTTTGTCGGATATGCAGAAATCTTTGTCGTTATCACAGCGGATCCTCAAAGAAAC
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4. Trinh tw vung gen rbcL
AAGCTGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGACTACGAAACCAAAGATAC
TGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCGGGAGTTCCGCCTGAAGAAGCGGGG
GCTGCGGTAGCTGCCGAATCTTCTACTGGTACATGGACAACTGTGTGGACTGATGGACTTA
CCAGTCTTGATCGTTACAAAGGACGATGCTACCACATCGAGGTCGTTGTTGGGGAGGAAAA
TCAATATATTGCTTATGTAGCTTATCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAAC
ATGTTTACTTCCATTGTGGGTAATGTATTTGGTTTCAAAGCCCTGCGAGCTCTACGTCTGG
AAGATCTGCGAATTCCTACTTCTTATTCCAAAACTTTCCAAGGTCCGCCTCATGGCATCCA
AGTTGAAAGAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCA
AAATTGGGATTATCCGCAAAAAACTACGGTAGAGCGGTTTATGAATGTCTACGCGGTGGAC
TTGGATTTTAC

I1. Trinh tw nucleotide ciia viing 16s trén 3 chiing vi khuan ndi sinh é cay lan rirng
1. Chiing L6

CACAAATGCGCGGAGACTGATCATGCAGTCGAGCGGAGTGTGAATGCGGAGCTTGCTCTTA
TGAAGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCCATAAGACTGGGATAAC
TCCGGGAAACCGGGGCTAATACCGGATAACATTTTGAACCGCATGGTTCGAAATTGAAAGG
CGGCTTCGGCTGTCACTTATGGATGGACCCGCGTCGCATTAGCTAGTTGGTGAGGTAACGG
CTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGA
CACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTG
ACGGAGCAACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAA
GAACAAGTGCTAGTTGAATAAGCTGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCG
TAAAGCGCGCGCAGGTGGTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGG
GTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAGCGGT
GAAATGCGTAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGA
CACTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTA
AACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGAAGTTAACGCATTAAG
CACTCCGCCTGGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGCCCGCA
CAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACA
TCCTCTGACAACCCTAGAGATAGGGCTTCGTCCTTCGGGAGCAGAGTGACAGTGATGCATG
GATTGTCGGTCAGCTCGTGTCGTGAGATGTTGGGATTAAGGTCCCGGCAACGAGCGCAACC
CCTTTGATCGTAGTTGCCATTCAATAGTCGGTCACTCTAAGCTGACTTGCGGTTGACAACC
TGTAAGGAACGATGGAGATGA

2. Ching L4

TCCCCAGTGGAGGCGCAGACTGCCATGCAGTCGAACGGCAGTCACCGCGGTGCTTGCACCT
GGTGGCGAGTGGCGAACGGGTGAGTAATACATCGGAACATGTCCTGTAGTGGGGGATAGCC
CGGCGAAAGCCGGATTAATACCGCATACGATCTACGGATGAAAGCGGGGGACCTTCGGGCC
TCGCGCTATAGGGTTGGCCGATGGCTGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGG
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CGACGATCAGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGCGAAAGCCTGATCCAGCAAT
GCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTTGTCCGGAAAGAAATCCTTG
GCTCTAATACAGTCGGGGGATGACGGTACCGGAAGAATAAGCACCGGCTAACTACGTGCCA
GCAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGTGCG
CAGGCGGTTTGCTAAGACCGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTGGTGA
CTGGCAGGCTAGAGTATGGCAGAGGGGGGTAGAATTCCACGTGTAGCAGTGAAATGCGTAG
AGATGTGGAGGAATACCGATGGCGAAGGCAGCCCCCTGGGCCAATACTGACGCTCATGCAC
GAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGTCAA
CTAGTTGTTGGGGATTCATTTCCTTAGTAACGTAGCTAACGCGTGAAGTTGACCGCCTGGG
GGAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAT
GATGTGGATTAATTTCGATGCAACGCGAAAAACCTTACCTACCCTTGACATGGTCGGAATC
CTGCTGAAGAAGCGGGAGTGCTCGAAAGAAGAACCGGCGCACAGTGCTGCATGGCTGTCGT
CAGCTCGTGTCGGTGGAAGAATGTTGGGGTTAAGTCCCGCACGAGCGCAACCGTGTTCGTA
GTGCTACGCAGAGCCACTCTAGAGACTGGCGTTGACAAATCGCAGAATGGTGGGGAATGAC
GGTCAAGTTCCCTCAATG

3. Ching C4

GCTAACTTTGGATCGCAGACTGCACATGCAGTCGAACGGCAGCACCGGAGAGCTTGCTCTC
TGGGTGGCGAGTGGCGGACGGGTGAGGAATACATCGGAATCTACCTTGTCGTGGGGGATAA
CGTAGGGAAACTTACGCTAATACCGCATACGACCTACG
GGTGAAAGCAGGGGACCTTCGGGCCTTGCGCGATTAGATGAGCCGATGTCCGATTAGCTAG
TTGGCGGGGTAAAGGCCCACCAAGGCGACGATCGGTAGCTGGTCTGAGAGGATGATCAGCC
ACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACA
ATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAGC
CCTTTTGTTGGGAAAGAAAAGCAATCGGTTAATACCCGGTTGTTCTGACGGTACCCAAAGA
ATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTACTC
GGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTGATTTAAGTCCGTTGTGAAAGCCCTGGG
CTCAACCTGGGAATTGCAGTGGATACTGGGTCACTAGAATGTGGTAGAGGGTAGCGGAATT
CCTGGTGTAGCAGTGAAATGCGTAGAGATCAGGAGGAACATCCGTGGCGAAGGCGGCTACC
TGGACCAACATTGACACTGAGGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGG
TAGTCCACGCCCTAAACGATGCGAACTGGATGTTGGGTGCAACTTGGCACGCAGTATCGAA
GCTAACGCGTTAAGTTCGCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATT
GACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGATGCAACGCGAAGAACCTT
ACCTGGTCTTGACATCCACGGAACTTTCCAGAGATGGGATTGGTTGCCTTCGGAACCCGTG
AGACAGTGCTGCATGGCTGTCGTCAGCTCGTTGTCGTGAGATTGTTGGGTTTAAGTCCCGC
AACGAGCGCATCCTTGTCCGTAGTTGCCAGCACGGTATGGTGGAC
TCTAAGGAACGCAGTGACAACCGGAGGAAGGGTGGGGGAT
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PHU LUC 14: MQT SO CAY DI TRUYEN TRONG NGHIEN CUU
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Hinh P14-3.3. So d6 cay phan nhdém thé hién méi trong quan di truyén gitra 17 mau lan Gia

hac tim Hué tao ra tir md seo c6 xu 1y dot bién dwgc phan tich theo phwong phdp UPGMA.

,:._u'm AB246509 1 Pseudomonas bareopaiis gene for 185 dhosomal RNA parial saquence

a.oonfppyP 2Lt

oma100% 0.0
li |||H .0000

MWt44510.1 Janthamanadales bactedum strain CE21 165 rbosonsal RNA gene partial saguence
405011 Pseudomenas bereopalls straim ATCC 33662 185 ribosomal RN pantial sequence
- TILF4E2 D11

Do 100 00660 seudomonas sp. sirain EAS4 165 fbosomal RMA gene partial sequence

Jr885817.1 Peeudemonas boreopalis strain SMs2t 1635 rivosomal RNA gene partial sequance
M\Wt44876.1 Janthomanadales bactedum strain REC1A 165 ribogomal RNA gene parial sequence
KM 1030991 Peeudomenas bareapals strain SR2 165 rbazomal RMA gene partidl sequence
KM103100.1 Pseudomonas bareapdlis strain SR3 163 bosomal RNA gene partid sequence
: K 184233 1 Pseudomenas boreopdlis strain JEX) 163 rbosomal RNA gene partidl sequence
- L ONTEA222.1 Pssudomanas borecpcls siain VDQN 165 rioosomal RNA gens parl sequence
1004 0 TLes63 E 11
':'f“ » Mzmm urkhiclderia sp. sirin 581 165 fbosomal RMA gane partial sequence
& - - - LG218382 1 Burkheldera sp. SM-2017A gene for 165 bosomal RMA partial sequence isaishe: SME,
0 o KYS106751 Burkhelderia cenceepacia strain MaAL-19% 165 riosomal RNA gene partial sequnce
T : . K¥&10675.1 Burkholderia cenccepacia strain BAA20T 165 ribosomal RNA gens partial sequance
.00 1 K'¥510685 1 Burkholderia cenccepacia strain MNR-235 165 ribasomal RNA gene arfid sequence
LCA24T1T 1 Burkhelderla sp, FJFNEY gene b 165 Abcscmal RNA parial sequence
MN540845, 1 Burkholdera temtfor] strain SCATO01 165 Abosomal RHA gene partial sequence
000K - MME31121.1 Burkheldena cepacia straim M1_1_18 165 Abosomal RS gene parial sequence
& oo 10— MMES1129.1 Burkholdeda cepacia strain M1_1_ZF 165 dbosomal RNA gene partial sequence
P T elderia sp. sirain lsybe2 165 fbesomal RNA gene pertidl sequence
TILF264_F11
OP001403.1 Bacillus cereus straln MB2S 165 bosomal RNA gene parilal sequence
KM258506, 1 Bacilus cermus sirain BT04-2 165 rbosomal RNA gene complebe sequence
KT758501,1 Bacilus anthracss sirain HQB341 165 rbasomal ANA qene partial sequence
KTT198568 1 Bacilus cereus strain MER_93 155 ribosomal RMA gane partial sequence
KT151520.1 Bacilus sp. EAAC32 165 rivosomal RMA gene parial saquance
MT3TT9131 Bacilus cereus sirain 34100 165 rbosomal RNA gene partial saquence
MTE<5453 1 Bacilus paramycoldes sirain 5108 165 dbasamal RMA gene parial sequence
(ONBEBNSE. 1 Bacillus cerus strain QN1 165 bosomal RAA gene parial sequence
KYT7a534.1 Becilug cereus strain PO 165 ribesomal RMA gene partial sequence
ONTE4225. 1 Bacillus paramycoides strain TTH 165 fbescmal RMA gene partidl sequence
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Hinh P14-3.4: Cay phan loai cta cac chung thugc chi Burkholderia.; chi Bacillus.; chi
Pseudomonas va 3 chung thuoc 3 chi nay theo tha tu L4 duoc ki hiéu TIL-Ps63 E11; L6

duoc ki hiéu TIL-Ps64_F11; Chung C4 duogc ki hiéu TIL-Ps62_D11
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PHU LUC 15: SO SANH TRINH TU NU CUA CAC VUNG GEN
1. Vung gen ITS4-5
1 10 20 30 40 50

B I I I . B I
CATCCTGGGGTCGCATTCAAAGCGCCATCCATGGATCAGCGCATGATTTG Dendrobium anosmum voucher GHTH
.................................................. Dendrobium aff. anosmum TBG 159409 (AB593490.1)
.................................................. Dendrobium anosmum (KP743544.1)
.................................................. Dendrobium anosmum (KJ944630.1)
..................................... G............ Dendrobium bannaense (KY062487.1)
..................................... G............ Dendrobium parishii (AB593630.1)
..................................... G............ Dendrobium parishii (KJ944629.1)
.............................. G.......A........... Dendrobium anosmum (AB593499.1)
.............................. G.......A........... Dendrobium sp. (OP592176.1)
.............................. G.......A........... Dendrobium anosmum (MZ540354.1)

[ A....A.......... C....oovt AA........... Dendrobium anosmum (KP743542.1)

O T e T I
GGATCACCTCAATGGTGTGATCATCTCTTAGGCATGCACGACACAATAGC Dendrobium anosmum voucher GHTH
.................................................. Dendrobium aff. anosmum TBG 159409 (AB593490.1)
.................................................. Dendrobium anosmum (KP743544.1)
.................................................. Dendrobium anosmum (KJ944630.1)
............ AL ..t it Dendrobium bannaense (KY062487.1)
............ AL .t it Dendrobium parishii (AB593630.1)
............ AL ... Dendrobium parishii (KJ944629.1)
............ A......G..........iiiiiiiiiuniinaeei.. Dendrobium anosmum (AB593499.1)
............ A......G........ ... it Dendrobium sp. (0P592176.1)
............ A......G........ .. it Dendrobium anosmum (MzZ540354.1)
............ A......G........ .. it Dendrobium anosmum (KP743542.1)

B e T O T S
ATAGGCCTCATTTAAATCCACCCCTTATTGTTCGCAGCCAACAAGACGAT Dendrobium anosmum voucher GHTH
.................................................. Dendrobium aff. anosmum TBG 159409 (AB593490.1)
.................................................. Dendrobium anosmum (KP743544.1)
.................................................. Dendrobium anosmum (KJ944630.1)
.................................................. Dendrobium bannaense (KY062487.1)
.................................................. Dendrobium parishii (AB593630.1)
.................................................. Dendrobium parishii (KJ944629.1)
........................................... G...... Dendrobium anosmum (AB593499.1)
........................................... G...... Dendrobium sp. (0OP592176.1)
........................................... G...... Dendrobium anosmum (MZ540354.1)
.................................................. Dendrobium anosmum (KP743542.1)

O T e I
GATCCGCTCTTCAGCCCGCCGCGCCGAGGGGCACGACGAGCCACCATGCA Dendrobium anosmum voucher GHTH
.................................................. Dendrobium aff. anosmum TBG 159409 (AB593490.1)
.................................................. Dendrobium anosmum (KP743544.1)
.................................................. Dendrobium anosmum (KJ944630.1)
.................................................. Dendrobium bannaense (KY062487.1)
.................................................. Dendrobium parishii (AB593630.1)
.................................................. Dendrobium parishii (KJ944629.1)
B Dendrobium anosmum (AB593499.1
S Dendrobium sp. (0OP592176.1)
S Dendrobium anosmum (MZ540354.1)
e e e e e e e e e e e e e e e e e e e e e e Dendrobium anosmum (KP743542.1)

O T e I
CATCCGAGCCCTCGCCAGCACATCCATCGATGGGTGGCTAGGCACGAAGC Dendrobium anosmum voucher GHTH
.................................................. Dendrobium aff. anosmum TBG 159409 (AB593490.1)
.................................................. Dendrobium anosmum (KP743544.1)
.................................................. Dendrobium anosmum (KJ944630.1)
.................................................. Dendrobium bannaense (KY062487.1)

............. AL .. ...ttt ... Dendrobium parishii (AB593630.1)
.................................................. Dendrobium parishii (KJ944629.1)
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.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium

B e e T O T S

CAAAATGCCTGACGCCCAGGCGGACGTGCCCTTGGCCGATTGGCCTCG Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium

310 320 330 340 350

e R I B S o IR
GGCGCAACTTGCGTTCAAAGACTCGATGGTTCGCGGGATTCTGCAATTCG Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium

O T e T I

CACCATATATCGCATTTCGCTGCGCTCTTCATCGATGCGAGAGCCGAGAT Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
..... CL it i i et e et it e e ... Dendrobium
..... CL i i i et e et it e e ... Dendrobium
..... C.l it i i i i e i i i i i e ... Dendrobium
..... C.tl it i i i e i i i i i ... Dendrobium

B e e T O T S

ATCCATTGCCGAGAGTCGTGTCAATCCATATGGCATGCAACAGCAACCCA Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
........................................ T......... Dendrobium
........................................ T......... Dendrobium
........................................ T......... Dendrobium
............................ A ...........civevv... Dendrobium
............................ A...........ccivevv... Dendrobium
............................ A...........iivevee.... Dendrobium
............................ A...........iiiuee.... Dendrobium

e B e e I
TTCCA( TCCATTTAAGGGCTTGTGCTACGATATTTCCTTGGCGCGAC Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
.................................................. Dendrobium
........................... T.........cceccveeeee.. Dendrobium
........................... T........ceveeveeeee.. Dendrobium
........................... T........ceveeveeeee.. Dendrobium
........................... T..........cc.ccv.....T Dendrobium
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anosmum (AB593499.1)
sp. (0P592176.1)

anosmum (MZ540354.1)
anosmum (KP743542.1)

anosmum voucher GHTH
aff. anosmum TBG 159409 (AB593490.1)
anosmum (KP743544.1)
anosmum (KJ944630.1)
bannaense (KY062487.1)
parishii (AB593630.1)
parishii (KJ944629.1)
anosmum (AB593499.1)
sp. (0P592176.1)
anosmum (MZ540354.1)
anosmum (KP743542.1)

anosmum voucher GHTH
aff. anosmum TBG 159409 (AB593490.1)
anosmum (KP743544.1)
anosmum (KJ944630.1)
bannaense (KY062487.1)
parishii (AB593630.1)
parishii (KJ944629.1)
anosmum (AB593499.1)
sp. (0P592176.1)
anosmum (MZ540354.1)
anosmum (KP743542.1)

anosmum voucher GHTH
aff. anosmum TBG 159409 (AB593490.1)
anosmum (KP743544.1)
anosmum (KJ944630.1)
bannaense (KY062487.1)
parishii (AB593630.1)
parishii (KJ944629.1)
anosmum (AB593499.1)
sp. (0P592176.1)
anosmum (MZ540354.1)
anosmum (KP743542.1)

anosmum voucher GHTH
aff. anosmum TBG 159409 (AB593490.1)
anosmum (KP743544.1)
anosmum (KJ944630.1)
bannaense (KY062487.1)
parishii (AB593630.1)
parishii (KJ944629.1)
anosmum (AB593499.1)
sp. (0P592176.1)
anosmum (MZ540354.1)
anosmum (KP743542.1)

anosmum voucher GHTH
aff. anosmum TBG 159409 (AB593490.1)
anosmum (KP743544.1)
anosmum (KJ944630.1)
bannaense (KY062487.1)
parishii (AB593630.1)
parishii (KJ944629.1)
anosmum (AB593499.1)
sp. (0P592176.1)
anosmum (MZ540354.1)
anosmum (KP743542.1)



510 520 530 540 550
B e e T O T e
GCTGCGCCGATTTGGGGGTTCATCCATCCTTCATCACGTCCACACCCCGA Dendrobium anosmum voucher GHTH
.................................................. Dendrobium aff. anosmum TBG 159409 (AB593490.1)
.................................................. Dendrobium anosmum (KP743544.1)
.................................................. Dendrobium anosmum (KJ944630.1)
.................................................. Dendrobium bannaense (KY062487.1)
.................................................. Dendrobium parishii (AB593630.1)
.................................................. Dendrobium parishii (KJ944629.1)
.................................................. Dendrobium anosmum (AB593499.1
.................................................. Dendrobium sp. (0OP592176.1)
.................................................. Dendrobium anosmum (MzZ540354.1)
.................................................. Dendrobium anosmum (KP743542.1)

560 570 580 590 600
B L B e e e B
AGAGGGGATGAGGCGAAGATTGGGATGAATTTTATCTCGGAAGCTATAGC Dendrobium anosmum voucher GHTH
.................................................. Dendrobium aff. anosmum TBG 159409 (AB593490.1)
.................................................. Dendrobium anosmum (KP743544.1
.................................................. Dendrobium anosmum (KJ944630.1
.................................................. Dendrobium bannaense (KY062487
.................................................. Dendrobium parishii (AB593630.
.................................................. Dendrobium parishii (KJ944629.
.............. AL ...t i i Dendrobium anosmum (AB593499.1
.............. A ittt Dendrobium sp. (OP592176.1)
.............. A ittt Dendrobium anosmum (MZ540354.1
.............. AL ..t i i Dendrobium anosmum (KP743542.1

O O I O O O S I
CACCGATTATTTTGACGGGTTCTCAAGATCACTCAATGTATTTTAATCTC Dendrobium anosmum voucher GHTH
.................................................. Dendrobium aff. anosmum TBG 159409 (AB593490.1)
.................................................. Dendrobium anosmum (KP743544.1
.................................................. Dendrobium anosmum (KJ944630.1
.................................................. Dendrobium bannaense (KY062487
.................................................. Dendrobium parishii (AB593630.
.................................................. Dendrobium parishii (KJ944629.

- Dendrobium anosmum (AB593499.1

. Dendrobium sp. (OP592176.1)
N Dendrobium anosmum (MzZ540354.1
.................................................. Dendrobium anosmum (KP743542.1

B T T
CAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGA Dendrobium anosmum voucher GHTH
............................................. Dendrobium aff. anosmum TBG 159409 (AB593490.1)
............................................. Dendrobium anosmum (KP743544.1
................................. C......... Dendrobium anosmum (KJ944630.1
............................................. Dendrobium bannaense (KY062487
............................................. Dendrobium parishii (AB593630.
................................. C......... Dendrobium parishii (KJ944629.
............................................. Dendrobium anosmum (AB593499.1
............................................. Dendrobium sp. (OP592176.1)
............................................. Dendrobium anosmum (MZ540354.1
............................................. Dendrobium anosmum (KP743542.1

2. Vung gen matK
1 10 20 30 40 50 60
e T e e e e T
TATCGCATTTAAATTATGTGTCAGATCTACTAATACCCCATCCCATCCATCTGGAAATCT Dendrobium anosmum voucher GHT
............................................................ Dendrobium parishii (NC 035339
............................................................ Dendrobium parishii (KY966860.
............................................................ Dendrobium parishii (AB972316.
............................................................ Dendrobium anosmum (AB972311.1
............................................................ Dendrobium devonianum (OR23192
.......................................................... Dendrobium parishii (MK607431.

O O e O I I

TGGTTCAAATCCTTCAATGTTGGATCAAAGATGTTCCTTCTTTGCATTTATTGCGATTGT Dendrobium anosmum voucher GHT
............................................................ Dendrobium parishii (NC 035339
............................................................ Dendrobium parishii (KY966860.
............................................................ Dendrobium parishii (AB972316.



............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
130 140 150 160 170 180
O T I
TTTTCCACGAATATCATAATTTGAATAGTCTCTTTACTTCAAAGAAATCCATTTACGTAT Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
190 200 210 220 230 240
e e e T e e e
TTT! GAAAGAAAAGATTCTTTTGTTTCCTACATAATTCTTATGTATATGAATGCG Dendrobium
............................................................ Dendrobium

Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

T e T T e I
AATATCTATTCCTGTTTCTTCGTAAACAGTCTTCTTATTTACGATCAATATCTTCTGGAG

Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

R I R I B

TCTTTCTTGAGCGAACACATTTCTATGGAAAAATAGAATATCTTATAGTCGTGTGTTGTA Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

420

e T e e T e e T
ATTCTTTTCAGAGGATCCTATGGTTCCTCAAGGATACTTTCATACATTATGTTCGATATC Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

. B T e T T I
AAGGAAAAGCAATTCTGGCTTCAAAAGGAACTCTTATTCTGATGAAAAAATGGGAATTTC

R I
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

e B O O S A I

ATCTTGTGAATTTTTGGCAATCTTATTTTCACTTTTGG Dendrobium
...................................... Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

[——
anosmum voucher GHT
parishii (NC 035339
parishii (KY966860.
parishii (AB972316.
anosmum (AB972311.1
devonianum (OR23192
parishii (MK607431.

42

anosmum (AB972311.1
devonianum (OR23192
parishii (MK607431.

anosmum voucher GHT
parishii (NC 035339
parishii (KY966860.
parishii (AB972316.
anosmum (AB972311.1
devonianum (OR23192
parishii (MK607431.

anosmum voucher GHT
parishii (NC 035339
parishii (KY966860.
parishii (AB972316.
anosmum (AB972311.1
devonianum (OR23192
parishii (MK607431.

anosmum voucher GHT
parishii (NC 035339
parishii (KY966860.
parishii (AB972316.
anosmum (AB972311.1
devonianum (OR23192
parishii (MK607431.

anosmum voucher GHT
parishii (NC 035339
parishii (KY966860.
parishii (AB972316.
anosmum (AB972311.1
devonianum (OR23192
parishii (MK607431.

anosmum voucher GHT
parishii (NC 035339
parishii (KY966860.
parishii (AB972316.
anosmum (AB972311.1
devonianum (OR23192
parishii (MK607431.

anosmum voucher GHT
parishii (NC 035339
parishii (KY966860.
parishii (AB972316.
anosmum (AB972311.1
devonianum (OR23192
parishii (MK607431.



3.\Vung gen trnL
1 10 20 30 40 50 60

S S O o S O I
TTCAGAGAAACCCTGGAACTAAAAATGGGCAATCCTGAGCCAAATCTTTTTTTTGAGAGA Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

120

e B e T T
AAAAATGATGGAAAATGAGAATAAAAAGGGATAGGTGCAGAGACTCAATGGAAGCTGTTC Dendrobium
............................................................ Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

S S O o S O A

TAACGAATGAAATTGACTACGTTACGTTAGTAGCTAAAAACCTTCTATCGAAATGACAGA Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

anosmum voucher GHT
anosmum (0OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0OP82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0P82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0OP829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (0OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0P82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.



Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

AAGGATAACCTTATATGCGCCTAATACGTACGTATACATACTGACATAGCAAACGATTAA Dendrobium

TCACAACCCAAATCTGATATTGAATTCTATTCTGTATCT!

CTCTATATGAAAAATAT

Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

P I

AAA Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

ATAGAAATATTCTATATAGAATATATATTCTATTATCTTAAGAATTAGATTAAGAATCTA Dendrobium

G
AL T
G
..... A....T......A
..... A. T.......

Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0OP82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0OP829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (0P829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0P82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0P82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4



370 380 390 400 410 420

O e T T T I I IR TR
TATATTTCTTCATTCTATTATTCTAATTATTCTAGAATCTAATAATTCTATGATTTTCTA

430 440 450 460 470 480
T e T T e I
TATTCTTTCTTTCTTATTTATATTACTCTTAATATGAGTAATAGTATGAGATAAGGACCT

B T Y Y T I I I e
ATAGAAACCCTCTATTAATTAGAATCATAGAGATCAAAAAATCTATGAAAAATTGAAGAG

B L T T T e
TTATTGTGAATCAATTCCAATTGAAGTTGAAAAAAGAATCGAATTCGAATATTCAGTGAT

Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

Dendrobium
Dendrobium

anosmum voucher GHT
anosmum (OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0OP82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (0P829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0P82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0P82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (0OP829221.1



Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

660

TGATTCATTCCAGAGTTTGATAGATCTTTTGAAGATTAATCGGACGAGAATAAAGA Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

B e T T T T I
GAGAGTCCCATTTTACATGTCAATACCGACAACAATGAAATTTATAGTAATAGGAAAATC

Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

S O o S O O

CGTCGAATTTTTAAATCGTGAGGGTTCAAGTCCCTCTATCCCCAATAAAAAGCCCATTTT Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium
Dendrobium

(OR23192
(LC66002
(EF39792

devonianum
primulinum
loddigesii
primulinum (NC 0353
polyanthum (0OP82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0OP82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0OP829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (0OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0P82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (0OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0P82922



............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
........... N D<o [ § o) 0B A B}
............................................................ Dendrobium
............................................................ Dendrobium

e e e T e e e

ACTTCCTCGCTCTTTATTTATCCTCATCCTCTTTCTTTTTTTTTTTCATCAGTGGCTCAG Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
........................................................... Dendrobium
............................................................ Dendrobium
........................................................... Dendrobium
........................... A....... ittt . Dendrobium
............................................................ Dendrobium
........................................................... Dendrobium
........................................................... Dendrobium
..... Tt e e et e e e et ettt e e e e e .. Dendrobium
............................................................ Dendrobium
..... Tttt et ettt e e e e e i et e i .. Dendrobium
............................. Y...G................cccc..... Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium
........................... A....... ittt . Dendrobium
............................................................ Dendrobium
............................................................ Dendrobium

TTT

aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

anosmum voucher GHT
anosmum (OP829221.1
devonianum (OR23192
primulinum (LC66002
loddigesii (EF39792
primulinum (NC 0353
polyanthum (0OP82922
aphyllum (EF397910.
primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0OP829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4

CAAAATGAAATATTTTCTCATTTCATTCACTCTGTTCTTTCACAA Dendrobium anosmum voucher GHT

................................................... Dendrobium anosmum (OP829221.1
................................................... Dendrobium devonianum (OR23192
................................................... Dendrobium primulinum (LC66002
..................................... T............. Dendrobium loddigesii (EF39792
................................................... Dendrobium primulinum (NC 0353
................................................... Dendrobium polyanthum (OP82922

................................................... Dendrobium aphyllum (EF397910.

................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
................................................... Dendrobium
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primulinum (|LC6353
primulinum (LC49037
loddigesii (NC 0363
parishii (NC 035339
primulinum (EF39792
ochreatum (0P829224
aphyllum (LC660280.
aphyllum (NC 035322
aphyllum (LC490669.
anosmum (PQ014469.1
porphyrochilum (PP4
gratiosissimum (PP4



PHU LUC 16: KI HIEU CUA NHUNG DONG LAN GIA HAC TIM HUE PUQC

LUA CHON LAY MAU PHAN TICH

TT | Kihiéu dong Dong lan dwetc tao ra

1 HX1 Protocorm xtr [y DMS ndng d6 50 ppm trong thoi gian 8 gio.

2 HX2 Protocorm xt |y colchicine néng d6 200 ppm trong thoi gian 6 gio.
3 HX3 Protocorm xt Iy colchicine nong do 400 ppm trong thoi gian 6 gio.
4 HX4 Protocorm xt |y colchicine néng do 400 ppm trong thoi gian 2 gio.
5 HX5 Protocorm xt ly colchicine néng d6 100 ppm trong thoi gian 4 gio.
6 HX6 Protocorm xt Iy colchicine néng d6 200 ppm, trong thoi gian 8 gio.
7 HX7 Protocorm xtr [y DMS ndng d6 100 ppm trong thoi gian 2 gio.

8 HX8 Protocorm xtr [y DMS néng d6 200 ppm trong thoi gian 2 gio.

9 HX9 Protocorm xtr [y DMS v&i nong d6 100 ppm, trong thoi gian 6 gio.
10 HX10 Protocorm xtr [y DMS v&i nong d6 100 ppm, trong thoi gian 4 gio.
11 HX11 Protocorm xt ly colchicine nong do 50 ppm trong thoi gian 10 gio.
12 M1 Mau lan Gia hac tim Hué khong xir ly hoa chat (d6i ching).

13 M2 M6 seo xt ly colchicine ndng do 400 ppm trong thoi gian 6 gio.

14 M3 M6 seo xt ly DMS véi ndng d6 100 ppm, trong thoi gian 2 gio.

15 M4 M seo xu ly colchicine nong do 200 ppm trong thoi gian 4 gio.

16 M5 M seo xu ly colchicine nong do 200 ppm trong thoi gian 8 gio.

17 M6 M6 seo xt ly colchicine ndng do 100 ppm trong thoi gian 8 gio.

18 M7 M seo xu ly colchicine nong do 400 ppm, trong thoi gian 2 gio.
19 M8 M6 seo xu ly colchicine nong do 200 ppm trong thoi gian 6 gio.
20 M9 M0 seo xir Iy DMS ndng do 50 ppm trong thoi gian 4 gio.

21 M10 M6 seo xt ly DMS nong d6 200 ppm trong thoi gian 6 gio.

22 M1l M6 seo xt ly DMS nong do 100 ppm, trong thoi gian 8 gio.

23 M12 M6 seo xtr ly DMS nong d6 100 ppm trong thoi gian 10 gio.

24 M13 M0 seo xir Iy DMS nong do 200 ppm, trong thoi gian 4 gio.

25 M14 M6 seo xtu ly DMS véi nong d6 400 ppm, trong thoi gian 2 gio.

26 M15 M6 seo xtu ly DMS véi nong d6 100 ppm, trong thoi gian 4 gio.

27 M16 M seo xt ly colchicine ndng do 50 ppm trong thai gian 10 gio.
28 M17 M0 seo xir Iy colchicine nong d6 100 ppm trong thoi gian 10 gio.
29 H1 Mau cay gieo hat khdng xt Iy hoé chat dot bién

30 H2 Mau cay gieo hat khdng xt Iy hoé chat dot bién

31 H3 Mau cay gieo hat khdng xt Iy hoé chat dot bién

32 H4 Mau cay gieo hat khdng xt ly hoé chat dot bién

33 H5 Mau cay gieo hat khdng xt Iy hoé chat dot bién

34 H6 Mau cay gieo hat khdng xt ly hoé chat dot bién
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PHU LUC 17: BANG HE SO TUONG PONG
Bang hé sé twong ddng ciia 34 miu lan Gia hac tim Hué thi nghiém

M1

HX2

M2

HX1

M6

HX3

M15

M4

M7

M10

M11

M13

M14

M12

M16

HX11

H2

H5

H1

HX10

HX4

HX7

HX9

HX5

M5

HX8

H3

H4

H9

M9

HX6

M8

M5

M17

1,000

0,855

1,000

0,870

0,870

0,812

0,899

1,000

0,826

0,826

0,841

1,000

0,826

0,913

0,870

0,855

1,000

0,768

0,768

0,725

0,768

0,739

1,000

0,812

0,870

0,797

0,928

0,870

0,812

1,000

0,687

0,696

0,739

0,725

0,638

0,725

0,681

1,000

0,725

0,812

0,768

0,696

0,725

0,667

0,681

0,826

1,000

0,739

0,797

0,783

0,768

0,768

0,739

0,725

0,870

0,899

1,000

0,754

0,754

0,768

0,754

0,725

0,725

0,710

0,884

0,884

0,928

1,000

0,855

0,855

0,812

0,826

0,826

0,797

0,841

0,725

0,754

0,768

0,754

1,000

0,783

0,812

0,768

0,783

0,783

0,754

0,768

0,826

0,913

0,957

0,913

0,783

1,000

0,812

0,841

0,768

0,812

0,812

0,870

0,884

0,768

0,739

0,783

0,768

0,841

0,826

1,000

0,841

0,841

0,797

0,783

0,812

0,870

0,826

0,681

0,710

0,754

0,739

0,812

0,797

0,884

1,000

0,913

0,913

0,812

0,855

0,884

0,797

0,870

0,696

0,754

0,797

0,783

0,826

0,841

0,899

0,870

1,000

0,957

0,870

0,826

0,841

0,870

0,754

0,826

0,681

0,739

0,754

0,768

0,841

0,797

0,826

0,797

0,928

1,000

0,913

0,884

0,841

0,797

0,855

0,768

0,812

0,696

0,754

0,768

0,783

0,826

0,812

0,841

0,812

0,913

0,957

1,000

0,855

0,855

0,812

0,768

0,797

0,855

0,812

0,725

0,725

0,797

0,754

0,826

0,783

0,812

0,841

0,855

0,841

0,855

1,000

0,899

0,928

0,855

0,841

0,870

0,783

0,855

0,739

0,797

0,841

0,797

0,841

0,855

0,884

0,855

0,957

0,913

0,928

0,899

1,000

0,884

0,884

0,870

0,913

0,884

0,797

0,841

0,725

0,754

0,826

0,812

0,826

0,841

0,841

0,870

0,942

0,899

0,884

0,855

0,928

1,000

0,913

0,855

0,870

0,884

0,855

0,797

0,812

0,725

0,754

0,826

0,812

0,797

0,841

0,841

0,841

0,942

0,928

0,913

0,855

0,928

0,971

1,000

0,913

0,884

0,870

0,826

0,826

0,826

0,812

0,725

0,783

0,826

0,783

0,826

0,841

0,841

0,870

0,913

0,899

0,913

0,913

0,957

0,913

0,942

1,000

0,841

0,870

0,855

0,812

0,841

0,754

0,797

0,710

0,710

0,783

0,739

0,812

0,768

0,826

0,884

0,870

0,826

0,870

0,841

0,913

0,899

0,870

0,870

1,000

0,870

0,870

0,855

0,899

0,870

0,783

0,826

0,710

0,739

0,812

0,797

0,812

0,826

0,826

0,855

0,928

0,884

0,899

0,841

0,913

0,986

0,957

0,899

0,913

1,000

0,884

0,913

0,812

0,855

0,884

0,826

0,870

0,696

0,725

0,768

0,754

0,826

0,812

0,870

0,870

0,971

0,899

0,884

0,884

0,928

0,942

0,913

0,884

0,870

0,928

1,000

0,913

0,884

0,812

0,855

0,855

0,768

0,841

0,667

0,725

0,768

0,754

0,826

0,812

0,841

0,870

0,942

0,899

0,884

0,855

0,928

0,942

0,913

0,884

0,899

0,928

0,942

1,000

0,913

0,884

0,841

0,855

0,855

0,768

0,841

0,667

0,725

0,739

0,754

0,826

0,783

0,812

0,812

0,913

0,957

0,942

0,855

0,899

0,913

0,913

0,884

0,841

0,899

0,913

0,913

1,000

0,696

0,725

0,681

0,725

0,725

0,870

0,768

0,681

0,652

0,696

0,681

0,725

0,739

0,826

0,797

0,754

0,681

0,696

0,782

0,739

0,754

0,725

0,754

0,681

0,739

0,783

0,754

0,696

1,000

0,841

0,870

0,797

0,812

0,841

0,812

0,826

0,739

0,768

0,783

0,768

0,783

0,826

0,855

0,855

0,928

0,855

0,870

0,841

0,913

0,899

0,899

0,899

0,826

0,884

0,928

0,870

0,841

0,768

1,000

0,899

0,783

0,797

0,841

0,812

0,696

0,768

0,652

0,681

0,725

0,739

0,754

0,739

0,739

0,768

0,841

0,913

0,870

0,754

0,826

0,870

0,899

0,841

0,797

0,855

0,812

0,841

0,899

0,623

0,797

1,000

0,663

0,623

0,638

0,681

0,594

0,710

0,638

0,696

0,667

0,739

0,725

0,652

0,696

0,667

0,638

0,652

0,638

0,681

0,681

0,696

0,681

0,710

0,739

0,696

0,696

0,623

0,652

0,652

0,638

0,638

0,696

1,000

0,661

0,623

0,696

0,710

0,652

0,623

0,638

0,725

0,638

0,652

0,667

0,623

0,638

0,638

0,609

0,623

0,696

0,652

0,594

0,638

0,681

0,681

0,652

0,638

0,667

0,623

0,681

0,681

0,638

0,609

0,696

0,652

1,000
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PHU LUC 18: XAY DUNG QUY TRINH
Quy trinh 1: Quy trinh tai sinh cia mét sé6 dong lan Gia hac tim Hué dét bién
Bwéc 1: Chuan bi, lua chon cay lan con hoic chdi in-vitro cua nhitng dong lan dot bién du tiéu

chuan ( khoé manh, xanh tét, cao 3-4 cm, c6 4-5 14), cat bo 14, ré sau d6 cat than chdi thanh
nhitng doan ngan 1,5-2cm. Mai doan than phai chua it nhat 1 chdi ngu.

Phong nudi c6 nhiét do duoc cai dat 25 + 2°C, do am phai dugc phan bd déu trong toan
phong nudi, 46 am duoc diéu chinh tir 50-60%. Str dung bong dén huynh quang chiéu sang voi
méat d6 thong luong photon quang hop trong khoang 13,5 - 27 umol s''m2, thai gian chiéu sang
duoc diéu chinh 8 gio/ ngay.

Budc 2: Tai sinh chdi hodc md seo tir doan than

Nhitng doan than ngan duoc cdy vao méi trudng dinh dudng MS + 7 g/L agar + 0,7 g/L
than hoat tinh + 30 g/L saccharose + 60 g/L khoai tdy xay min, 100 mL/L nudc dira va ¢6 b
sung chat diéu hoa sinh truéng 1a 1,5 mg/L TDZ + 0,5 mg/L NAA, pH 5,8.

Bwéc 3: Tai sinh chdi tir md seo

M6 seo khoé manh khéng nhiém nam bénh duoc cdy vao mdi truong dinh dudng MS +
7 g/L agar + 0,7 g/L than hoat tinh + 30 g/L saccharose + 60 g/L khoai tdy xay min, 100 mL/L
nuéc dira va ¢ bo sung chat diéu hoa sinh truéng 12 1,5 mg/L BA + 0,5 mg/L NAA, pH 5,8
nham kich thich md seo tao choi.

Buéc 4: Nhan chdi

Nhitng chdi tai sinh khoé manh, cao 2-3 cm va c6 2-3 14 khéng nhiém nim bénh duoc
ciy vao mdi truong dinh dudng MS + 7 g/L agar + 0,7 g/L than hoat tinh + 30 g/L saccharose
+ 60 g/L khoai tay xay min, 100 mL/L nudc dira va ¢6 bo sung chat diéu hoa sinh truong 12 1,5
mg/L BA + 0,5 mg/L IAA, pH 5,8 dé kich thich chdi nhan nhanh.

Buéc 5: Ra ré, tao cay hoan chinh

Nhitng chdi khoé manh, cao 3-4 cm va cd 4-5 1a khong nhiém nam bénh duoc ciy vao
moi truong dinh dudng MS + 7 g/L agar + 0,7 g/L than hoat tinh + 30 g/L saccharose + 60 g/L
khoai tay xay min, 100 mL/L nudc dira va c6 bo sung chat diéu hoa sinh truong 1a 0,7 mg/L

NAA, pH 5,8 dé nudi cdy ra ré va tao cay hoan chinh.
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Quy trinh 2: Quy trinh nhan giéng va huin luyén cay con in-vitro lan Gia hac tim Hué
Buwéc 1: Lay mau. Mau lan Gia hac tim Hué duoc thu thap, nudi dudng. Thu thap qua da chin

sinh 1y va doan than c6 chdi nga, mau thu thap can khoé manh, sach bénh.

Buwéc 2: Khir tring mau. Nhitng doan than hoic qua thu vé duoc vé sinh loai bé cac phan
khong can thiét, rira dudi voi nudc chay va lac nhe trong xa phong pha lodng trong 5 phat, sau

d6 rtra lai bang nude cat khir triing va chuyén vao tu cay vo tring.

D6i voi mau 1a qua lan s& dugc nhiing ngap toan bd qua trong con ethanol 96° va lac
nhe trong vong 30 gidy, sau d6 qua duoc lay ra va dbt qua bang ngon lira dén con. Tiép theo la
cat doi qua lay hat gieo 1én méi truong dinh dudng MS. Di voi mau 1a doan than sé duoc khir
triing bang céch lac 10 phat trong NaClO 2% va 10 phit HgCl2 0,1% sau d6 miu duoc rua lai

bang nudc cat vo tring va ciy vao mdi truong dinh dudng MS.

Buwéc 3: Tai sinh mé seo hogc protocorm tao vt lidu khéi dau. Mau sach, khéng bi nhiém nam

khuan, con séng duoc cdy chuyén sang méi truong tai sinh chdi/mé seo/protocorm.

Néu mau 12 hat lan dugc cay vao Mai truong MS + 7 g/L agar + 0,5 g/L than hoat tinh
+ 30 g/L saccharose + 60 g/L khoai tay xay min, 100 mL/L nuéc dira va pH 5,8 + 0,75 mg/L
NAA +0,5 mg/L BA dé kich thich hat phat trién thanh protocorm.

Néu miu 1 doan than duoc cdy vao méi truong MS + 7 g/L agar + 0,5 g/L than hoat
tinh + 30 g/L saccharose + 60 g/L khoai tdy xay min, 100 mL/L nuéc dira va pH 5,8 + 1,5 mg/L
DTZ + 0,5 mg/L NAA nham kich thich doan than tao mé seo.

Buwéc 4: Téi sinh chai. Chdi c6 thé duogc tai sinh tir doan than chira chdi nga, hoic tir mé seo
hoac tir protocorm bang cach nudi cay vao méi trudng dinh dudng ¢ bo sung ham luong chat
diéu hoa sinh truong phd hop, cu thé 1a:

Téi sinh chdi tir doan thdn mai trudong dinh dudng duoc st dung la MS + 7 g/L agar +
0,5 g/L than hoat tinh + 30 g/L saccharose + 60 g/L khoai tdy xay min, 100 mL/L nuéc dira va
pH 5,8 + 1,5 mg/L BA.

Tai sinh choi tir md seo/protocorm moéi truong dinh dudng duoc sir dung 1a MS + 7 g/L
agar + 0,5 g/L than hoat tinh + 30 g/L saccharose + 60 g/L khoai tay xay min, 100 mL/L nudc
duava pH 5,8 + 1,5 mg/L BA + 0,5 mg/L NAA.
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Buwéc 5: Nhan chéi. Chdi tao ra tir qua trinh tai sinh chdi dugc lva chon nhitng chdi to khog,
xanh tét, khdng nhidm niam khuin cay vao méi truong dinh dudng MS + 7 g/L agar + 0,5 g/L
than hoat tinh + 30 g/L saccharose + 60 g/L khoai tdy xay min, 100 mL/L nudc dira va pH 5,8
+1,5 mg/L BA + 0,5 mg/L IAA d kich thich chdi nhan nhanh.

Buwéc 6: Ra ré tgo cay hoan chinh. Chon chdi xanh tét, kho¢ manh, khéng nhiém nam khuan,
cao 4-5 cm, ¢6 3-4 14 ciy vao méi trudng dinh dudng MS + 7 g/L agar + 0,5 g/L than hoat tinh
+ 30 g/L saccharose + 60 g/L khoai tay xay min, 100 mL/L nuéc dwra va pH 5,8 + 0,7 mg/L
NAA nhim kich thich ra ré caa choi.

Buwéc 7: Ra cdy ngodi vieon wom. Nhitng bi cdy lan con Gia hac tim Hué in-vitro phat trién dat
chuan co6 day du ré 14, xanh tét, khoé manh ko bi nhiém nam khuan dwoc dua xuéng vudn wom
cham soc tir 2-3 tuan sau d6 ra cay trong trén hdn hop gia thé so dira va trau hun ti 1é 1:1, diéu
kién vuon wom dugc kiém soat anh sang che 50%, nhiét 6 25-35°C. Cay duoc chim soc tudi
nuéc 2 lan/ngay, phun ché pham véi liéu luong 10ml/L nuéc, phun 2 lan/tuan dong thoi ¢ bo
sung thém phan cham tan c6 thanh phan N:P:K:Mg tuong duong 6:40:6:15 vai liéu luong 1
g/cay/thang.
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PHU LUC 19: CAC BUOC XAC PINH MAT PO VI KHUAN (CFU/mL)
Buwéc 1: Pha loding miu vi khuén

Mau ban dau thuong c6 mat do vi khuan rat cao, nén can pha loang theo cép s6 nhan

(10 1an moi cap).

Vi du: 1dy 1 mL mau cho vao 9 mL nudc mubi sinh 1y hodc méi truong long — pha
lodng 1071; tiép tuc 14y 1 mL tir d6 cho vao 9 mL mé&i — 1072, v.v.
Budéc 2: Cay miu Ién dia thach

Dung pipet ldy mot lugng nhé (0.1 mL) tir mdi do pha lodng va cay 1én dia thach Petri.

Trai déu mau trén bé mat thach dé khuén lac phat trién riéng biét.
Buwéc 3: U dia thach

Pit dia vao ti 4m ¢ nhiét do thich hop (37°C) trong 24-48 gid dé vi khuan phat trién
thanh khuan lac.
Buéc 4: Pém s6 khuan lac

Sau thoi gian U, dém s6 khuan lac xudt hién trén dia. Mdi khuén lac dugc xem 1a mot
CFU.
Buéc 5: Tinh toan mat d9 vi khuan

Ap dung cong thuc:

s0 khuan lac dém duoc
CFU/mL

Theé tich cAy(ml) X hé s6 pha loang
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PHU LUC 20: MOT SO HINH ANH PUQC CHUP LAI TRONG THOI GIAN
NGHIEN CUU

Hinh P20-3.1: Kha ning tai sinh chdi/md seo cua mot s6 dong lan Gia hac tim Hué dot bién.
(A, H: Mdu dsi ching; B, 1: Mdu HX3; C, J: Mdu HX10; D, K: Mdu M5; E, L: Mdu M13; F, M: Mdu M14; G, N: Mdu M17)

Hinh P20-3.2: Cay lan Gia hac tim Hué dau dong.
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Hinh P20-3.5: Phong nubi cay thi nghiém
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