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MO PAU

MGi viing mién cua Viét Nam c6 mot vai dong/giong lan Gia hac dic trung
c6 su khéc biét vé hinh thai than, 14, mat hoa va thoi diém né. Thura Thién Hué 1a dai
d4t nam gitra hai mién Bac Nam, c6 hé thuc vat phong phu trong d6 c6 ca mot s6
giéng lan Gia hac, dién hinh Ia gidng lan Gia hac tim Hué. Gia hac tim Hué ngoai
cac dac diém chung cua lan Gia hac con mang nhimg nét dic trung riéng nhu khuén
hoa 16N, canh sap ¢6 vién, mui thom diu, véi mau tim Hué dic trung, dac biét thoi
gian n¢d hoa vao thang 5-6 khac véi cac loai gia hac khac la né vao thang 2-3, nhung
ngudn giéng con han ché, chwa c6 nhitng dot bién dién hinh dwoc tim thiy, gia tri
kinh té chua cao. Bdng thoi, lan Gia hac tim Hué ngoai tw nhién hién nay rét khan
hiém do bi khai thac qua mic, viéc khai théc khdng kiém soét D. anosmum Lindl.
noi riéng va céc loai lan rimg khac noi chung dang xay ra & nhiéu noi. Hau hét
cac loai lan ring ¢ Viét Nam déu c6 tén trong Sach do Viét Nam va nhiéu loai
trong s d6 dang & mirc dac biét nguy cap.

Vi vay dé gop phan phat trién giéng lan ndy ching toi thuc hién dé tai
“Nghién cizu tgo mét sé dong lan Gid hgc tim Hué (Dendrobium anosmum
Lindl.) dgt bién bang phwong phap thuc nghiém” nham tao ra mot sé dong dot
bién c6 gié tri tir nguon giéng lan ban dia nay, ciing nhu phuc vu nhu cau ciia ngudi
suru tam lan, va gép phan bao tdn ngudn gen cua gidng lan ban dia.

Muc tiéu nghién ciru

Tao dwoc dong lan Gia hac tim Hué dot bién biang phuong phap thuc
nghiém.
Noi dung nghién ctru

- Nghién ctru tao vat liéu khoi dau in-vitro tir lan Gia hac tim Hué. - Nghién
ctru tao dong Gia hac tim Hué dot bién bang phuong phap thuc nghiém. - Danh
gi4 ddc diém hinh thai/di truyén cta cac dong lan dot bién. - Nghién ctru xay
dung quy trinh huén luyén cdy con ra vuon wom va anh hudng ché phim vi sinh
vat ndi sinh dén sinh trudng cia dong lan Gia hac tim Hué dot bién.

Pham vi nghién ciru
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Nghién ctru trén ddi trong lan Gia hac tim Hué (D. anosmum Lindl.) duoc
thu thap tai thanh phé Hué, thuc hién nudi cdy mé va tic dong cua colchicine,
dimethyl sulphate t&i dbi tuong nay. Nghién ctru duoc thyc hién tai Vién cong
nghé sinh hoc, Pai hoc Hué trong thoi gian tir 5/2021 dén 5/2024.

Y nghia khoa hoc va thuc tién

- B6 sung vao khoa phan loai loai lan Gia hac tim Hué (D. anosmum Lindl.)
nhitng dic diém dic trung dé nhan dang. - Hoan thién quy trinh nhan giéng lan
Gia hac tim Hué bang phuong phap nuéi cay in-vitro.- Xay dung quy trinh tao gidng
lan Gia hac tim Hué dot bién bang phuong phap thuc nghiém.-Danh gia cac bién doi
cay dot bién bang céc chi thi hinh thai, t& bao va phan tir tir - Ung dung tao ché pham
vi sinh tir vi sinh vt noi sinh dé cham soc cy lan con. -Két qua nghién ciru con tao
ra nguon cdy giéng lan Gia hac tim Hué gop phan bao ton va phat trién.

Nhirng diém méi caa luan an

- Pay 1a nghién ciru dau tién mo ta chi tiét cac dac diém nhan dang cua lan Gia hac
tim Hué. - Lan dau tién xay dung quy trinh tao gidng dot bién thyc nghiém trén lan
Gia hac tim Hué tai TP.Hué. Panh gi4 dugc da dang di truyén cia cac dong lan dot
bién duoc tao ra. Tao dugc ché pham vi sinh tir mot s6 chung vi sinh vat ndi sinh
duogc phan 1ap trén cy lan ring va ang dung ché pham nay vao viéc cham soc lai
cho céy lan con & vuon wom.

ﬂ - CHUONG 1. TONG QUAN TAI LIEU
1. Tong quan chi lan Hoang Thao (Dendrobium) va loai lan Gia hac tim
(Dendrobium anosmum Lindl.)

1.1. Chi lan Hoang Thao (Dendrobium)

Chi lan Hoang Thao (Dendrobium) bao gom 1600 loai lan biéu sinh. Cac
chi ndy c6 dac diém la than gia hanh dai hay than gia c6 14 mém doc theo chiéu
dai than, & mot s loai lan 6 gia hanh ngan hozc phinh to [113]. Theo hé thong
phéan loai APG III ndam 2009 [75] thi lan Gia hac (Dendrobium anosmum
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Lindl.) thuéc nganh: Magnoliophyta, lop: Liliopsida, bo: Asparagales, ho:
Orchidaceae, Chi: Dendrobium.

s (‘"’/ Hinh 1.2. Hoa lan Gia hac tim Hué (D. anosmum
s s *Lindl.) (Nguyén Hitu Tho (2021), hinh duoc chup
=N [

v
:)/\‘ trong qué trinh nghién cuu).

/)
1.2. Lan Gia hac (Dendrobium anosmum Lindl.)
- Thén: than gia hanh, - La&: la c¢6 hinh thoi thuén dai, moc cach so le, - Hoa: tap
hop thanh chum hodc don 1€, - Mui huong: hoa lan Gia hac luén c6 mui huong,
diu nhe, thom ngat, - Thoi diém ra hoa: hoa thuong nd ro vao thoi diém cudi
XUan - dau he . Qua lan thudc loai qua nang, qua c6 dang thuén dai, - R& : ré lan
Gia 1912‘10 nho c6 duong kinh 1 - 1,5 mm, bam dinh. )
2. Tong quan nghién ctru cac phwong phap nhin giong lan Gia hac
2.1. Nhan giong truyén thong
2.2 Nhan giéng in-vitro lan Gia hac
3. Céc yéu td anh hwéng dén ciy con sinh truémg & vuron

- C4c yéu t6 anh hudong dén cay con sinh truong ¢ vuon |a anh sang, nhiét do,
d6 am, nudc, gia thé trong.
4. Vi sinh vat ngi sinh thuc vat

Vi sinh vat noi sinh phan lap tir lan cé kha néyg hd tro thuc vat phat trién

hiéu qua do c6 kha nang phan giai lan, kha nang tong hop chat kich thich sinh
truong va dac biét Iér khé} nang khang lai mot s6 tac nhan gay bénh, tir d6 ung
dung vao lam céac ché pham vi sinh.

5. Tao gidng bing phwong phap giy dot bién

Muc dich cua gy dot bién 1a lam thay ddi vat chat di truyén dé tao ra
giong dot bién c6 pham chat va niang suat tét. [166]. Hién nay, nhitng hoa chat
gy dot bién duoc str dung phd bién dé tao ra nhitng bién ddi trong vat chat di
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truydn nhu colchicine, acenaphthene, oryzalin, dimethyl sulphate
(DMS),... [123]. Trong sé d6 colchicine 1a hoa chat dwgc dung phd bién nhat
trong tao dot bién da boi ¢ thyc vat [101]. D4i véi dimethyl sulphate (DMS) la
mot methyl hda manh, c6 kha ning gay bién doi trong cau di truyén, gay ra dot
bién diém, [122].
6. Mot s6 phwong phap phén tich da dang di truyén & thue vat

Dé danh gia da dang di truyén c6 mot sé phuong phap nhu dya vao chi thi
hinh thai, chi thi sinh ly-sinh hoa va quan trong nhat 1a dua vao cac chi thi phan
ti DNA nhu chi thi RFLP, AFLP, RAPD, SSR hay ISSR [78].
7. Mot sb két qua nghién ciru c6 lién quan dén dé tai

Trén thé gidi, hoa lan dwoc gigi nha khoa hoc quan tam tir rit sém bat dau
tir trong thé chién thir 11 [131]. Bé dép tng nhu cau choi lan d4 c¢6 nhiéu nghién
ctru nhan gidng trong phong thi nghiém bang phuong phap nudi cay in-vitro vé
cac loai lan tai Viét Nam duoc thuc hién [18], [37]. Mot s6 dong dot bién cua D.
anosmum ciing dwoc nghién ciru va nhan gidng thanh cong bang phuong phap
nhan gidng in-vitro, nhu Gia hac 5 cénh tring Phli Tho tir choi ngu cua than
[252], hodc tur hat cua lan D. anosmum Lindl. & Quang Tri [51], hay & An Giang
[11].

Chuong 2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN
cuu

2.1. Poi twgng, dia diém va thoi gian nghién ciu

Lan Gia hac tim Hué (Dendrobium anosmum Lindl.) Nghién ctru duoc
thyc hién trong thoi gian tir thang 5/2021 dén thang 5/2024.
2.2. Vit liéu nghién ciru

Qué lan d chin sinh 1y va nhiing doan than c6 chira chdi ng. Vit lidu

ban dau sir dung cho cac thi nghiém xir Iy hod chét dot bién 1a mo seo so cp va
protocorm.
2.3. Phwong phap nghién ciru
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2.3.1. Tao vit liéu khéi dau in-vitro tir lan Gia hac tim Hué

2.3.1.1 Nhan dang va thu thap mau nghién ciu

Theo phuong phap mé ta dic diém hinh théi hoa lan cua De (2020) [93].
binh loai: Str dung phuong phap hinh thai so sanh va dinh danh phén ta.
2.3.1.2 Nhén giéng in-vitro tir lan Gid hac tim Hué

a. Vao mau Lan Gid hac tim Hué

Thi nghiém 1: Gieo hat in-vitro
Hat lan duoc gieo vao moi truong MS bé tri thi nghiém vai thoi gian chiéu
sang khac nhau (0 gio, 4 gio, 8 gio va 12 gio).
Thi nghigm 2: Vao mdu tir dogn than co chiza chéi ngu
Qua trinh khtr tring duoc thyc hién trong ta ciy bang (Bang 2.2).
Bang 2.2. Anh huong ctia ndng do va thai gian khir tring tai ty 1é nhiém ciia mau

Cong thuc Thai gian khir trung (phat)
NaClO (2%) H20: (3%0) 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 hwéng cia mdi trudng va chat diéu hoa sinh truwéng dén céc giai
doan nudi cdy mo lan Gia 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 treong phi hop dé vao mau.

Cu thé dung cac méi trudng: thir nghiém véi céc loai méi trudng MS, %
MS, VW, Hyp, Knusond C, cac méi truong c6 bd sung thém maot sé chét tuy vao
ting cong thace thi nghiém.
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c.Anh hwéng cia chit diéu hoa sinh trwéng dén kha néng tao protocorm/mo
seo tir lan Gid hgc tim Hué
Thi nghiém duoc bb tri theo cac cong thirc bang 2.3 va 2.4.

Bang 2.3. Cong thuc nghién cau anh | Bang 2.4. Cong thic nghién ctu anh

hudng cua chat diéu hoa sinh truéng | hudng caa chat diéu hoa sinh truedng dén

dén hinh thanh protocorm. hinh thanh mé seo
cong Mbi NAA BAP Cong Mbi BA TDZ NAA
thic truong (mg/L) | (mg/L) thic truong (mg/L) | (mg/L) | (mg/L)
CTLl | MT tdiuu 0,0 0,00 CTl | MTtdiwu 0,0 0,0 0,0
CT2 | MT tdiuwu 0,0 0,25 CT2 | MT tdi wu 0,5 0,0 0,5
CT3 | MTtéiwu | 0,25 0,25 CT3 | MT tdiwu 1,0 0,0 05
CT4 | MTtdiwu | 0,50 0,25 CT4 | MT tdi wu 15 0,0 0,5
CT5 | MTtdiwu | 0,75 0,25 CT5 | MT tdi wu 2,0 0,0 0,5
CT6 | MTthiuwu | 1,00 0,25 CT6 | MT tdiuu 0,0 05 05
CT7 | MT tbiuu 0,0 05 CT7 | MT tdiwu 0,0 1,0 05
CT8 | MTthiuwu | 0,25 05 CT8 | MT tdiuu 0,0 15 05
CT9 | MTtéiwu | 050 05 CT9 | MT tdiwu 0,0 2,0 05
CT10 [ MTthiuwu | 0,75 05
CT1l | MTthiwu | 1,00 05

d. Anh hwéng ciia chit diéu hoa sinh truwéng dén kha néng tdi sinh choi
Cong thirc nghién ctiru duoc thé hién qua bang 2.5.
Bang 2.5. Cong thirc nghién ciru anh huong cta chat diéu hoa sinh truong dén kha
nang téi sinh choi.

Cong thirc Mai truong BA (mg/L) NAA (mg/L)
CT1 MT tdi vu 0,0 0,0
CT2 MT tdi vu 0,5 0,0
CT3 MT tdi wu 1,0 0,0
CT4 MT tdi uu 15 0,0
CT5 MT tdi vu 2,0 0,0
CT6 MT tdi vu 0,0 0,5
CT7 MT tdi vu 0,5 0,5
CT8 MT tdi wu 1,0 0,5
CT9 MT tdi wu 1,5 0,5

CT10 MT tdi vu 2,0 0,5
CT11 MT tdi vu 0,0 1,0
CT12 MT tdi vu 0,5 1,0
CT13 MT tdi wu 1,0 1,0
CT14 MT tdi uu 1,5 1,0
CT15 MT tdi vu 2,0 1,0

e. Anh hwéng ciia chit diéu hoa sinh trwéng dén khd ning nhén chéi
Cong thirc thi nghiém dugc trinh bay & bang 2.6.



Bang 2.6. Cong thirc nghién ctiu anh hudng cua chit diéu hoa sinh trudng dén

kha nang nhan choi
Cdéng thac Mai trweong  |BAP (mg/L) | IAA(mg/L)
CT1 MT tdi vu 0,0 0,0
CT2 MT ti uu 1,5 0,0
CT3 MT tdi vu 15 0,1
CT4 MT tdi uu 15 0,3
CT5 MT tdi uu 15 0,5
CT6 MT tdi vu 15 0,7

f. Anh hwong ciia chit diéu hoa sinh truwong dén khda ning tao ré
Cong thuc thi nghiém cho ra r& duoc thé hién ¢ bang 2.7.

Béng 2.7. Cong thac nghién ciru anh hudng caa chit didu hoa sinh trueng

dén kha nang tao ré.

Cong thirc Mo6i truong IAA (mg/L) NAA(mMg/L)
CT1 MT tdi uu 0,0 0,0
CT2 MT t6i uu 01 0,0
CT3 MT tdi uu 0,3 0,0
CT4 MT tbi uu 0,5 0,0
CT5 MT tbi uu 0,7 0,0
CT6 MT tdi uu 1,0 0,0
CT7 MT tdi uu 0,0 0,1
CT8 MT tdi uu 0,0 0,3
CT9 MT tdi vu 0,0 0,5

CT11 MT tdi uu 0,0 0,7
CT12 MT t6i uu 0,0 1,0

2.3.2. Tao dong lan Gia hac tim Hué dét bién bing phwong phap thuc nghiém

Qua trinh xir Iy hoé chét dot bién va tao dong lan dot bién Gia hac tim Hué
duogc thuc hién theo cac budce nhu mo ta & phu luc 4.
2.3.2.1. Phwong phdp gdy djt bién lan Gia hac tim Hué bang colchicine va
dimethyl sulphate

Mau dugc ngdm tryc tiép vao moi truong c6 chira hoa chat, cac cong thic

thi nghiém thé hién qua bang 2.8. va bang 2.9
Bang 2.8. Cong thirc nghién ctu xir ly dot bién bang colchicine trén

protocorm/mo s¢o

CT

Néng do
Lolc/DMS (ppm)

Thoi gian
xir 1y (gio)

CT

Nong dd
tolc/DMS (ppm)

Thoi gian
xir ly (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

Bang 2.9. Cong thirc nghién ciru xir 1y dot bién bang DMS trén protocorm/ md

Seo
cT Nong do Thoi gian cT Nong do Thoi gian
Lolc/DMS (ppm) |xik 1y (gioY) Colc/DMS (ppm) | xir 1y (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

2.3.2.2. Anh hwéng ciia chit diéu hoa sinh truéng t6i cic giai doan nuéi cdy
mé ciia mdu lan Gida hac tim Hué da xir Iy hod chit

Céc cong thuc thi nghiém duoc b tri giéng cac bang 2.5; 2.6; 2.7
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2.3.3. Panh gia dic diém hinh thai va di truyén ciia cic dong lan dét bién
-Phwong phdp nghién ciru dic diém hinh thdi ciia cay dét bién (Than, ré, 14,
hoa);-Phirong phdp nghién ciru ddc diém té bao ciia cdc dong dot bién;-Phiong
phap nghién ciru dic diém hod sinh ciia cdy dét bién
-Phwong phdp nghién ciru da dang di truyén cia cdc dong dot bién bang chi thi
phadn tir RAPD
2.3.4. Quy trinh tai sinh mot s6 dong ddt bién dwoc chon loc

Thuce hién theo cong thirc thi nghiém tét nhat ¢ bang 2.4; 2.5 va bang 2.6;
27 duing cho chdi dot bién.
2.3.5. Xay dung quy trinh huan luyén ciy con ra virdn wom
- Nghién civu gid thé phit hop dé ra bau cdy con; - Nghién ciru diéu kién méi
trwong (nhiét do, d¢ am, d¢ sang) anh hwéng dén sinh truong cia cdy con ra
vuon.;- Nghién ciru anh huong cua vi sinh vat ngi sinh toi sinh truong cua dong
lan Gid hac tim Hué dot bién; - Xdy dung quy trinh nhdn giong va hudn luyén
cay con in-vitro Gid hac tim Hué
2.3.6 Mt s6 cong thirc va cach xac dinh chi tidu danh gia
2.3.7. Phwong phap xir Iy s6 liéu

- s6 lieu xur ly bang SPSS va Office excel 2019, NTSYSpc v2.1, BioEdit
7.0.5.3., MEGA X, ImageJ 1.8.0.

CHUONG III. KET QUA VA THAO LUAN

3.1. Tao vat liéu khéi dau in-vitro tirméu lan Gia hac tim Hué (D. anosmum Lindl.)
3.1.1 Nhan dién va thu thap dong lan Gia hac tim Hué 1am ciy dau dong
- Nhdn di¢n hinh thai
Dic diém mo ta hinh thai nhu than, ré, 14, hoa cua gidng lan Gia hac tim Hué (2
nam tudi tré 18n) thu thap tai mot s6 nha vuon ¢ khu vuc TP.Hué chung toi da
xay dung bang dic diém hinh thai cua lan Gia hac tim Hué duoc trinh bay ¢ bang
3.1, hinh 3.1.



Hinh 3.1. Bic diém hinh thai caa lan Gia hac tim Hué (Dendrobium anosmum
Lindl.)
- Nhdn dién ch{ thi phan ti

Dua trén 4 viing gene (gém ITS; trnL; matK va rbcl) ching t6i di xac dinh

duoc tén khoa hoc cua lodi lan Gia hac tim Hué 1 loai D. anosmum va duogc
ching t6i dat tén la Dendrobium anosmum voucher GHTH (D. anosmum

voucher GHTH).

3.1.2 Nhan giéng in-vitro lan Gia hac tim Hué
3.1.2.1 Nhan giéng in-vitro lan Gid hgc tim Hué tir hat

Két qua duoc trinh bay & bang 3.1.

Bang 3.1: Diéu kién tdi wu cho nhan gidng in-vitro lan Gia hac tim hué tir hat

==

Giai doan Piéu kign tdi uu Két qua thir nghiém
nhan giéng
Vao | Khe | Kher trang qua bang con | - Pat hiéu qua cao, véi ti 16 vo tring
mau | tring | 96° va dét qua ngon lira | trén 95%, va khdng c6 su khac biét
hat | miu | dén con, thoi gian chiéu | thong ké gitra cac cong thuc thi
sang 8 gio/ ngay. nghiém.
- Thoi gian nay mam 1a 41,33 ngay, ty
I& hat chét thap nhat 1a 20,36%, ty I¢
nay mam va hinh thanh protocorm lan
luot 12 64,76% va 60,89%.
Moi - CT1: Mbi truong MS+7 | - O CT1 (MS): Thoi gian ndy mam
truong | g/L agar + 0,5 g/L than | 41,33 ngay, ty I& nay mam 64,76 %, ty
hoat tinh + 30 g/L | Ié hinh thanh protocorm 60,89 %, va
saccharose + 60 g/L khoai | ty & hat chét cua hat 20,36 %.




11

tdy xay min, 100 mL/L
nudc dua, pH 5,8.

- CT4: Méi 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

- 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 %.

Tao Protocorm

- Maéi truong dinh dudng
b6 sung 0,75 mg/L NAA+
0,5 mg/L BA

- Thoi gian nay mam cuaa hat 23,27
ngay, ty 1& nay mam 93,46 %,, ty lé
hinh thanh protocorm 88,75 % va ty
I€ hat chét 4,43 %.

Téi sinh choi
tr protocorm

- Mdi truong dinh dudng
b6 sung 1,5 mg/L BA +
0,5 mg/L NAA

- Ty Ié tai sinh choi dat 96,00 %, s0
choi la 2,76 ch6i/méu, choi cao 1,83
cm va so6 1a cua choi la 2,76 1a

Cwnrnn iWe e
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Hinh 3.3. Bicu d6 anh h}m'ng cua chat diéu hoa sinh truéng dén kha ning tai sinh
choi tir protocorm sau 8 tuan nudi cay

Hinh 3.2. Cac giai doan phét trién cua hat lan
Gia hac tim Hué duoc gieo trén mdi trudng
MS + 0,75 mg/L NAA+ 0,5 mg/L BA, duoc
chiéu sang 8 gio/ngay.

( A. hat lan méi ldy ra khéi qud; B. Hat lan
gieo duoc 15 ngay; C. Hat lan gieo duwoc 25

ngay; D. Hat lan gieo duwoc 35 ngay.)

3.1.2.2 Nhin giéng in-vitro lan Gid hac tim Hué tiv doan thin cé mit ngii
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Két qua duoc trinh bay & bang 3.2.

Bang 3.2. Diéu kién téi uu cho nhan giéng in-vitro lan Gia hac tim hué tir doan
than c6 mat ngu

T Giai doan
T| nhan giong

Piéu kign tdi uu

Két qua thir nghiém

1 Vao
mau
bang
doan
than

than hoat tinh + 30 g/L
saccharose + 60 g/L
khoai tay xay min, 100
mL/L nuéc dwra, 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

Khit | -Xir Iy mau bang | -MAu sach dat ty 1& 66,67%, ty ¢ mau
trang | NaClO 2% va HgCl, | chét 22,22%, ty I¢ nhiém cua mau
mau 0,1% trong 10 phat | thap 11,11%.

(CT6).
MOoi - CT1: Mbi trudng MS | -Ty 1& song cua mau 66,33 %, ty 18
truong | + 7 g/L agar + 0,5 g/L | hinh thanh m6 seo cua mau 17,67 %

va kich thuéc md seo la 0,65 cm
(CTL).

-Ty 1& séng ctia mau 1a 71,00 %; ty 18
hinh thanh md seo ctia mau 14,67 %
va va kich thu6c mo seo la 0,67 cm
(CT4).

2| Tao mb seo

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

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

Tirdoan | - Moéi truong dinh | -Ty Ié tai sinh choi 88,89 %, s6 choi
than dudng bd sung 1,5 | trén mot mau dat 2,33 chdi/mau, chiéu
mg/L BA cao trung binh cua chdi dat 1,57 cm,

c6 3,24 la/chdi.
M0 se0 | Moi trudng dinh dudng | -Ty 1é tai sinh choi 78,67 %, s6 luong

bo sung 1,5 mg/L BA
Vi 0,5 mg/L NAA

chéi dat 2,58 ch(}i/méu, chiéu cao chéi la
1,71 cmvacoso lala 2,92.
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Két qua thi nghiém duoc thé hién & biéu dd hinh 3.6 sau 8 tuan nudi ciy.
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Hinh 3.5: Biéu db anh huong cua chat didu hoa sinh trudng dén kha ning tai sinh chdi
tir md seo lan Gia hac tim Hué sau 8 tuan nudi Cay

‘ | Hinh 3.6. Anh huéng cua cht didu hoa sinh
truong dén kha nang tai sinh chdi tir mé seo cua
lan Gia hac tim Hué sau 8 tuan nudi cay. (4. Poi
chitng, méi trrong khong si dung chat diéu hoa
sinh trudng; B. M6i truong c6 b sung 1,5 mg/L
BA; C. Méi trwong ¢6 bé sung 1,5 mg/L BAva 0,5
mg/L NAA; D. Chai trong bi méi truong co bo
sung 1,5 mg/L BA; E. Choi trong bi méi trieong
¢6 bé sung 1,5 mg/L BA va 0,5 mg/L NAA.)

3.1.2.3 Anh huéng ciia chét diéu hoa sinh trwéng dén kha niing nhan choi

Két qua thu duoc sau 8 tuan nudi cay duoc trinh bay ¢ bang 3.9.

Bang 3.9. Anh huong cua BA va IAA dén kha ning nhan chdi lan Gia hac tim
Hué sau 8 tuan nudi cay.

Néng dd| Néng ] Chidu cao | . Puong Sé ) .
BA |d) IAA Hé so nhan chdi (cm) kinh chéi 1a/chdi Pic diém choi
(mg/L) |(mg/L) ’ (cm) °
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0,0 0,0 [1,13+0,1¢[1,23+0,1¢ 0,23+0,01¢ [2,00 £ 0,2¢|nhé yéu, mau xanh hoi ving.

15 0,0 ]233+0,39|1,74+0,1° 0,29 +0,04° |2,00 +0,2°| nhd, mau xanh nhat.

15 0,1 |3,33+0,3°(2,10+0,1° 0,36 +0,04° B,67 +0,2° | trung binh, mau xanh nhat.

15 0,3 |4,30+0,3°[2,04+0,1° 0,38 +0,02° |4,32 +0,3%| map, cao, mau xanh dam.

15 05 |6,00+0,3% |3,03+0,1* 0,51 £0,08% [4,70 0,28 map, cao, mau xanh dam.

1,5 0,7 |3,67+0,3*|2,13+0,1° 0,35+0,04* [3,67 +0,2° trung binh, mau xanh nhat.

3.2.4 Anh huwéng ciia chit diéu hoa sinh trwéng dén kha ning tao ré

Kha ning ra ré ciia lan Gia hac tim Hué rat tot dat 100%. Trén moi truong bo
sung NAA, cho néng d6 0,7 mg/L NAA hiéu qua ra 1& tdt nhat.
3.2 Tao dong lan Gia hac tim Hué d¢t bién bang phwong phap thuc nghiém
3.2.1 Gy dot bién lan Gia hac tim Hué bang Colchicine va Dimethyl sulphate
3.2.1.1 Gay dgt bién trén protocorm lan Gid hgc tim Hué

Sau thoi gian 4 tuan nudi dudng trong mdi truong dinh dudng cac thi
nghiém cho thiy ty & sng cua protocorm giam dan khi ndng d6 hoa chit va thoi
gian xtr ly tang 1én. Ty 1& mau séng cao nhat sau khi xu ly hod chét 1a ¢ CT1 véi
ndng d6 1a 50 ppm, xtr ly trong 2 gio (Bang 3.14).

Thoi diém 8 tuan sau xir Iy hoé chat, két qua quan sat c6 su khac biét so
v6i thoi diém 4 tuan. Hinh thai cua mau khac voi déi chirng xuét hién ngay cong
thirc thi nghiém CT1 vai ndng do xu ly 50 ppm va thoi gian xi ly 2 gio ¢ ca hai
loai hoé chat colchicine 1a 16,22% va DMS la 7,83%( CT1, Bang 3.15) .
3.2.1.2 Gay dgt bién trén mod seo lan Gid hac tim Hué

Két qua 4 tuan nudi cdy sau khi md seo dugc xur Iy hoa chat cho thay ty
I& séng cua md seo dat cao nhat 57,78% (CT1) khi xu ly bang colchicine so vai
dbi chung 1a 96,67%. Thi nghiém xu ly bang DMS c6 ty 1 sdng cao nhat dat
83,17% khi xir ly vai ndng d6 50 ppm va trong thoi gian 2 gio (CT1).

Giai doan 8 tuan sau khi xu Iy, CT1 xir ly bang 50 ppm colchicine trong
2 gio cho ty 1¢ mau sng 50% . Ty Ié md seo con séng khi duge xir Iy bang 50
ppm DMS trong 2 gid va nudi cdy sau 8 tuan cao nhat dat duoc 1a 73,62% (Bang
3.17).
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3.2.2 Anh huéng ciia chit diéu hoa sinh trweéng dén kha niing tai sinh chdi cia
protocorm va md seo da xir Iy hoa chat
3.2.2.1 Anh huong ciia chét diéu hoa sinh truéng dén kha ndng tdi sinh chéi tir
protocorm sau khi xi Iy hoa chdt

Kha ning tao chdi cua protocorm xir 1y di colchicine & nghiém thirc dbi
ching khi khdng sir dung chat diéu hoa sinh truong BA va NAA bo sung vao moi
trudng cu thé vai ty 18 tao choi 66,78 %. Két qua tai sinh choi tét nhat ciia protocorm
xir Iy bang colchicine dwoc ghi nhan & CT7 khi méi trudng bo sung 1 mg/L BA va
0,5 mg/L NAA. Kha ning tai sinh chdi tot nhét ciia protocorm xir Iy DMS Ia khi b6
sung két hop BA va NAA véi ndng d6 0,5 mg/L BA va 0,5 mg/L NAA .
3.2.2.2 Anh huwong ciia chét diéu hoa sinh truéng dén kha ndng tdi sinh chéi tiv
mo seo sau khi xar Iy hoa chat

Kha ning tai sinh choi ciia mo seo xur 1y bang colchicine ¢ ¢ong thic dbi
chimg (PC) khi khong st dung chét diéu hoa sinh truong c6 duoc ty & hinh thanh
chdi 12,44%. Cong thire dat két qua tét nhat 1a méi truong bd sung 1,5 mg/L BA va
0,5 mg/L NAA. Kha nang téi sinh chdi tét nhat cia mé seo xir Iy DMS duoc ghi
nhan khi méi truong c6 bd sung két hop 1,5 mg/L BA va 0,5 mg/L NAA.
3.2.3 Anh huéng ciia chit diéu hoa sinh truéng dén kha ning nhén chdi xir ly
dot bién.

Kha nang nhan chdi ciia chdi xir ly colchicine ghi nhan két qua tét nhat khi mdi
truong duoc bd sung 1,5 mg/L BAP va 0,5 mg/L IAA véi hé sé nhan dat duoc 4,47
lan (CT4).

Chéi duoc xtr Iy bang DMS ¢6 kha nang nhan nhanh chdi ¢ méi trudng duoc
b6 sung thém 1,5 mg/L BAP c¢6 kha nang nhan nhanh t6t voi hé sé nhan chdi 1,93
lan.

3.2.4 Anh huéng ciia chit diéu hoa sinh trwéng dén kha ning tao ré cia chdi
dot bién

Két qua duoc trinh bay & bang 3.18, bang 3.19.
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Béang 3.18. Anh hudng cua chit diéu hoa sinh trudng dén kha ning ra ré

cua choi dot bién xir Iy bang colchicine sau 8 tuan nudi cay

Coéng | Nong Pic
thic do Chi tiéu theo dbi diém
NAA cua
(mg/L) | Tyléchdi | Sb ré/chdi Chidudai | Chiducao | Sbla/cay | reva
ra ré (%) cia ré (cm)| cia cay (cm) choi
bC 0 87,29+1,41° | 3,53+0,46™ | 1,51+0,21¢ 3,470,079 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% 5,73+0,25° 4,54+0,18% 5,81+0,21° 6,27+0,23% | ++++
CT5 1 81,71+1,15% | 2,93+0,48° | 2,53+0,36™ 4,21+0,11° 4,20+0,15°

+:ré |t nhg, ngan ¢6 mau trang, cdy xanh hoi vang, nho, la manh.

++: 56 lwong ré trung binh, ngan nhdé, ré c6 mau trang, cay la xanh, 14 day.

+++:ré I‘lhleu‘ dai nhung nho yeu c6 mau trang xanh, cay 14 xanh, 14 day.
++++: re nhieu, dai to map, re c6 mau trang xanh, cay la xanh dam, 1a day, dai. _
Bang 3.19. Anh hudng cua chat diéu hoa sinh truong dén kha nang ra ré
cua choi dot bién xir Iy bang DMS sau 8 tuan nudi cay

Néng Chi tiéu theo dbi Pic
cong do Tylechdi | Sbréichoi | Chidudai | Chiducao | Sé la/chdi [iém cig
thiee | NAA | raré (%) cia ré cua chdi ré va

(mg/L) (cm) chbi
bC 0,0 73,63+1,08¢ | 2,20+0,28¢ | 1,050,209 | 2,25+0,05¢ | 4,07+0,21P +
CT1 0,1 80,04+2,239 | 2,23+0,27¢ | 1,68+0,30° | 3,52+0,07% | 4,07+0,21P +
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* | 513+0,21% | +++
CT4 0,7 100+0,002 4,67+£0,27% | 3,73+0,22% | 4,470,192 | 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° ++

+: rélt nho, ngan, c6 mau trdng cdy xanh hoi vang, nho, la manh.

++:56 lwong ré trung binh, ngan nhé, ré cé mau trang, cay la xanh, 14 day.

+++:ré nhleu dai nhung nho yeu c6 mau trang xanh, cay 14 xanh, 14 day.
++++: ré nhiéu, dai to mdp, ré cé mau trang xanh, cdy lé xanh dam, |4 day, dai.

3.3. Panh gia dic diém hinh thai/di truy,én ciia cac dong lan ddt bién
3.3.1. Pac diem hinh thai caa cay dgt bien
Hinh théi bién di sai khac so véi ddi ching xuét hién som nhit & giai doan

protocorm va md seo sau khi sir ly hoa chét dugc 6-8 tuan. i vai protocorm

¢6 nhitng hinh thai bién di xuat hién nhu thay vi c6 mau xanh nhu di chung thi

Xuit hién mot sé protocorm c6 mau tring, vang tuy nhién hinh théai nay bi chét

sau 8 tuan nudi cdy. Kich thudc cia protocorm dugc xu ly bang colchicine 16n
hon so véi protocorm xt ly bang DMS va di ching(Hinh 3.19).
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Tuong ty nhu protocorm thi moé se¢o sau khi dugc xu ly bang colchicine

va DMS sau thoi gian nudi cdy 3- 4 tuan ciing xuat hién cac hinh thai
dbi chung. (Hinh 3.20).

H|nh 3. 20 H|nh thai bién di mat hoa ctia mot s6 dong dot bién.

khac voi

A. Hoa cdy déi chimg; B. Hoa nhd, canh hoa day cia dong M14; C. Hoa c6 canh hoa thun dai
cua dong HX4; D. Hoa bi bién dang cua dong M11; E. Hoa c6 kich thucc Ion cua dong M2; F.
Cay khong ra hoa, c6 1én mam goc; G. Hoa c¢é dom tim trén canh hoa cua dong M5; H. Hoa bj

bié'p dang dong M9; |. Hoa c6 kich thusc lon cia dong M8; J. Céy khong ra hoa, co
trien; K. Hoa c¢é dom tim trén canh hoa cuza dong M7; L. Hoa c6 canh hoa thudn dai
M17

3.3.2. Bic diém té bao cay dot bién
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Hinh 3.24: Biéu d6 bé day cua phién 14 lan Gia hac tim Hué sau 3 thang

nuoi cay tai sinh choi.



kich thwdc té bao biéu mé (um)

Puimg kinh nhén té bao biéu

Hinh 3.25: Biéu d6 kich thudc (chiéu dai, chiéu rong) va dudng kinh nhéin cua
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Chiéu dai té bao (um) = Chiéu rong té bao (pm)
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MaAu thi nghié¢m

t€ bao biéu mo 1a

Céc dic diém té bao & mau ddi ching, mau xt ly colchicine va mau xu ly
DMS v&é hinh thai, kich thudc, s6 lwong, trat tu sap xép déu cd su bién doi khac
nhau (hinh 3.25). Két qua nay cho thay hoé chat colchicine va DMS di c6 tac

dong dén

cau tric mo, té bao dan dén cac thay doi vé hinh dang, trat tu sip xép

va kich thudce té bao

Hinh 3.26. T¢ bao biéu md mit dudi cua 14 lan Gia hac tim Hué.
(A. Té bao la doi ching khong xu Iy hoa chat; B. mau xu 1y colchicine nong
do 100 ppm trong thoi gian 10 gio (M17) ; C. Mau xu ly DMS néng do 50

ppm trong 4 gio (M9).)
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.Hinh 3.27: Biéu db s6 luong b6 manh va duong kinh b6 manh dan trong
than non cua lan Gia hac tim Hué.
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Hinh 3.30: Biéu d6 thé hién mat d6 va chiéu dai 16ng hat ré lan Gia hac tim Hué

Hinh 3.31. Hinh thai khi
khdng cua lan Gia hac tim Hué
sau 3 thang nudi ciy chdi. A, B:
Khi khang & ld cdy déi chimng (40x); C:

~ Khi khdng & 14 cay xi 1y colchicine
':?."E" (40x); D: Khi khang ¢ 14 cay xi: Iy DMS
b e ' : (40x); E: S6 hrong khi khong ¢ la doi
chitng (10x); F: Khi khéng ¢ 14 c6 xit Iy colchicine (10x).
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Phén tich 27 mau 14 cia cdy co xu 1y hoa chit dot bién cho két qua ham

luong Chl va caroten déu cao nhat hon so véi cay ddi chimg.

Qua quan sat hinh anh NST duéi kinh hién vi da dém duoc s6 lugng NST &
mau ré cdy doi chirng khdng xt 1y hoé chat dot bién 1a 2n=2x=38, s6 lugng NST
& mau ré cay dugc xur 1y colchicine di quan sat va dém duoc sb lugng NST la
4n=4x= 76 (Hinh 3.30).
3.3.3 Phan tich da dang di truyén

Két qua chung toi chon duoc 10 mdi ngau nhién RAPD (Bang 3.22) dé thuc

hién phan tich da dang di truyén cho 34 mau lan duoc chon loc.
Bang 3.22. Két qua khuéch dai PCR dya trén m&i mdi RAPD cuia 34 mau lan

Gia hac tim Hué

TT Moi Tylgcathe | Soband |Soband |Kich thwéc |Ty I¢ band
khuéch dai DNA hinh | DNA da | cuaaband DNA da
PCRthanh | thanh/méi | hinh | DNA (bp) | hinh (%)
cdng (%)
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
Téng s6 band DNA - 70 53 - -
Soband DNA 100 7 53 . 75,71
trung binh/meéi moi
~— Hinh 335 Cay
- phan  nhém  di

truyén 34 dong lan

Gia hac tim Hué.
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3.4 Quy trinh tai sinh mjt s6 dong lan Gi hac tim Hué dot bién c6 trién vong
3.4.1 Tai sinh m0 seo tir chéi ciia mat sé dong dét bién
Két qua dong M17cho két qua tét nhat ty 16 mau tao mo seo la 82,00%.

Bing 3.24. Kha ning tai sinh mé seo hoic choi cia mot sb dong dot bién

sau 12 tuan

i Thoi gian Tylgsong | Ty g mau Kich Ty 1¢ miu Chidu cao

Mau | hinh thanh ciia mau taomdseo | thwécmd tao choi chéi (cm)
m0o seo/choi (%) (%) seo (cm) (%)

M1 29,45+0,90% | 90,67+1,90° | 71,78+2,54° | 1,13+0,07° | 1556+2,94* | 1,73+0,08°
HX3 | 33,27+0,92° | 95,33+1,20° | 78,44+1,45% | 1,5840,11% | 11,56+1,02% | 2,24+0,112
HX10 | 41,40+1,69° | 82,22+1,80° | 62,67+2,46° | 0,94+0,09% | 1156+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¢ | 75,561,419 | 53,56+1,549 | 0,76+0,06° | 7,33+0,58" 1,37+0,05¢
M14 | 44,47+1,50% | 78,67+1,48% | 64,22+2,19° | 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+0,112

3.4.2 Tai sinh choi tir md seo cia ciia cdc dong djt bién

Két qua tai sinh chdi tir md seo ciia mau M17 va HX3 1a tét nhat voi ty Ié
94,67% va 89,33%.
3.4.3. Nhan nhanh chéi ciia cdc dong dét bién
Kha nang nhan chdi ciia chdi dot bién M17 1a cao nhét vai hé s nhan
chdi c6 duoc 7,53 lan.
3.4.4. Két qud ra ré tgo cay hoan chinh tir cac chéi dgt bién
Kha nang ra ré caa chdi lan Gia hac tim Hué 1a rat tét, déu dat ty 16 ra ré
100% & tat ca cac mau thar nghiém, tuy nhién mau mang lai hiéu qua tét nhat 1a
M17 véi s6 ré dat 6,31 ré/choi
3.4.5 Quy trinh tai sinh mgt sé dong lan Gid hac tim Hué dgt bién
-Quy trinh dugc thé hién qua 5 budc va so dd hoa cia 5 budc.
3.5 Xay dwng quy trinh huin luyén ciy con ra vuom wom
-Gié thé phl hop dé ra bau cay cong 1a xo dura: than trau (1 : 1), w : w) va
bang duong xi c6 phu réu.
-Két qua tét nhét 1a dong M17 véi ty 16 sdng dat 56,60%.
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-Hiéu qua cao nhét khi ty I& che ning 50%, cu thé ty 18 séng dat 56,67%.
Két qua cho thay cdy lan con giai doan vuon wom rat nhay cam véi anh nang va
nd pht hop nhat & mirc che sang 50%.

-Két qua phan 1ap vi sinh vat ngi sinh tir cac bo phan khac nhau cua cay
lan rimg d thu dugc 30 chiing vi khuan nai sinh.

-Két qua thi nghiém cho thay ty 1¢ pha tron sinh khdi vi sinh vat noi sinh
va hdn hop dung dich dinh dudng thich hop va hiéu qua nhat 1a 1: 50. Khéng c6
su khac biét 1on giira cac ché pham CP2, CP5, CP6, diém khac biét 16n nhat & ty
I& nhidm bénh cua cay lan con, két qua cu thé theo tht tu 12 7,56%, 14,67% va
11,56%.

- Quy trinh duoc trinh bay qua 7 budc va duoc so db hoa.

KET LUAN VA PE NGHI

1. Kétluan
1. Nghién ctru da thanh cong trong viéc xac dinh, thu thap ding mau lan Gia

hac tim Hué (Denrobium anosmum Lindl) tai thanh phé Hué, 1am nguyén liéu
nudi cdy thanh céng in-vitro lan nay tir hat va chdi ngu, tao ra vat liéu khoi dau
(protocorm va mé seo) cho cac thi nghiém tiép theo. Bong thai, nghién ciru xéac
dinh dugc cac diéu kién phi hgp dé nhan giéng in-vitro cho lan Gia hac tim Hué.

2. Xir Iy dot bién bang Colchicine va DMS trén protocorm va mo seo da dugc
thuc hién hiéu qua ¢ ndng d6 50 — 400 ppm trong 2 — 10 gio tao ra cac mau song
vé6i bién ddi hinh thai. Nghién ciru da chon loc duoc 27 dong lan bién di, trong
do6 c6 14 dong tir Colchicine va 13 dong tir DMS.

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

4. Nghién ctu xay dung thanh céng quy trinh cham sdc lan con in-vitro phu

hop cho giai doan vudn wom, tim dugc diu kién tbi wu dé cay lan con in-vitro
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thich nghi va phat trién tai vuon. Ung dung duoc ché pham vi sinh vat ndi sinh
trong chdm soc cay lan con tai viron, giam bot viéc s dung cac loai phan hoa

hoc va thudc bao vé thuc vat.

2. Pé nghi

- Can tiép tuc khao nghiém cac dong dot bién trong diéu kén san xuat
(vuon wom, vuon canh).

- Can ¢6 nhitng nghién ctru sau hon vé phan tir, dac biét 1a xac dinh dugc
nhitng thay doi vé mat di truyén Ia tir gen nao; hoic xac dinh cac dong da boi
(chan hoic I8) va dic diém cua ching.

- Can déanh gia gia tri kinh té, thim my va tiém nang tng dung thuc té cia
lan Gia hac tim Hué va cac dong dot bién caa no.



24

DANH MUC CAC CONG TRINH PA CONG BO
1. Nguyen Huu Tho, Nguyen Thi Oanh, Truong Thi Bich Phuong, Pham Thanh,
Hoang Khanh Linh, and Nguyen Thi Kim Cuc (2023). Conservation of
Dendrobium anosmum ‘tim Hue’ by in vitro propagation. Tap chi Journal
Propagation of Ornamental Plants, Tap 23, s6 2, 39-48.
2. Nguyén Hiru Tho, Nguyén Thi Oanh, Truong Thi Bich Phuong, Nguyén Thi
Kim Cuc (2024). Anh huong caa mot sé yéu to dén nhan gidng lan Gia hac tim
Hué (Dendrobium anosmum Lindl.) bang phwong phap nudi ciy in vitro. Hoi
thao Khoa hoc qudc té vé “Nghién ctru da dang sinh hoc va tiém ning duoc liéu
thudc ho Orchidaceae (Ho Lan), Theaceae (Ho trd) va Zingiberaceae (Ho Gurng)
& Viét Nam”. Nha xuét ban Dai hoc Hué, 62-68.
3. Nguyen Huu Tho, Nguyen Thi Oanh, Truong Thi Bich Phuong, and Nguyen
Thi Kim Cuc (2024). Dendrobium anosmum Lindl. ‘Tim Hue’ and the method
of vegetative propagation from the axillary node shoots of the stem (keikis). Hoi
nghi khoa hoc Quéc gia lan thtr 6 vé Nghién ctru va giang day sinh hoc & Viét
Nam, 908-915.
4. Nguyén Hitu The, Nguyén Thi Oanh, L& Thi Thu Hang, Truong Thi Bich
Phuong, Nguyén Thi Kim Cuc (2024). Nghién ctu anh huong cia Dimethyl
sulfide (DMS) dén tao bién di lan Gia hac tim Hué (Dendrobium anosmum
Lindl). Hoi nghi khoa hoc toan quédc vé Cong nghé sinh hoc, 467-473.
5. Nguyén Hiru The, Truong Thi Bich Phugng, H6 Thi Xuan Tuy, Pham Thanh,
Nguyén Thi Kim Cuc (2024). Nghién ctru phan lap vi khuan ngi sinh tir mét sb
gidng lan rirng. 2024. Tap chi Pai hoc Hué, Tap 133, s6 1C, 179-191.



1

INTRODUCTION

Each region of Vietnam possesses distinct lines or cultivars of Dendrobium
anosmum (commonly known as Gia hac) that differ in stem morphology, leaf
structure, floral characteristics, and blooming periods. Thua Thien Hue Province,
situated between Northern and Southern Vietnam, harbors a rich flora, including
several native varieties of Dendrobium anosmum, notably the Dendrobium
anosmum ‘Tim Hue'.

This cultivar exhibits not only the general traits of Dendrobium anosmum but
also unique features such as large floral structures, waxy petals with margins, a
gentle fragrance, and a signature Hue purple coloration. Remarkably, its blooming
season occurs in May—June, contrasting with other varieties that typically flower in
February—March. However, its genetic resources remain limited, with no notable
mutations identified to date, and its economic value is still modest.

Moreover, the Dendrobium anosmum Tim Hue' is currently rare in the wild
due to excessive and uncontrolled harvesting. The overexploitation of D. anosmum
Lindl. In particular, wild orchids are generally widespread across various regions.
Most wild orchid species in Vietnam are listed in the Vietnam Red Data Book, with
many classified as critically endangered. [1].

So, to contribute to the development of this orchid species, we carry out the
project “Research on creating some orchid lines Dendrobium anosmum 'Tim
Hue' mutant by experimental method” to create some valuable mutant lines
from this native orchid source, as well as to serve the needs of orchid collectors, and
contribute to preserving the genetic resources of native orchid varieties.

Research objectives

- Create some mutant lines of Dendrobium anosmum 'Tim Hue' orchids by
experimental methods.

Research content

-Investigation into the development of in-vitro initial materials derived from the
Dendrobium anosmum 'Tim Hue'. - Experimental induction of mutations in the
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Dendrobium anosmum ‘Tim Hue' orchid line. - Evaluation of morphological and
genetic characteristics of the mutant orchid lines. - Study on the establishment of
acclimatization protocols for seedlings in nursery conditions and the impact of
endogenous microbial formulations on the growth of mutated Dendrobium
anosmum ‘Tim Hue' lines
Research scope
The study was conducted on the Dendrobium anosmum "Tim Hue" orchid,
collected from Hue City. Tissue culture techniques were applied, and the effects
of colchicine and dimethyl sulphate on this species were investigated. The
research was carried out at the Institute of Biotechnology, Hue University, from
May 2021 to May 2024.
Scientific and practical significance

The study enhances species identification of Dendrobium anosmum Tim Hue',
refines in-vitro propagation and mutagenesis protocols, and evaluates mutant traits
via morphological, cellular, and molecular markers. It also identifies the role of
endophytic microbes for bioproduct development and produces seedlings to support
conservation efforts.
New points of the thesis
- This is the first study to describe in detail the identification characteristics of
Dendrobium anosmum Tim Hue' orchids.
- For the first time, build the process of creating experimental mutant varieties on
Dendrobium anosmum Tim Hue' orchids at Hue city.
- Analyze to evaluate genetic diversity by RAPD molecular markers.
- Isolate some strains of endogenous microorganisms on wild orchids and apply
them to create microbial preparations.

CHAPTER 1. OVERVIEW OF DOCUMENTS

1. Overview of the Dendrobium genus and the Dendrobium anosmum Lindl.
1.1. Dendrobium genus
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The genus Dendrobium includes 1,600 species of epiphytic orchids. These
genera are characterized by long pseudobulbs or pseudobulbs with soft leaves
along the length of the stem. In some orchid species, the pseudobulbs are short
or enlarged. [113].

According to the APG Il classification system in 2009 [75] Dendrobium
anosmum Lindl. Division: Magnoliophyta, Class: Liliopsida, Order:
Asparagales, Family: Orchidaceae, Genus: Dendrobium.

4

Image 1.2. D. anosmum Lindl. 'Tim Hue’ .Nguyen

~__ HuuTho (2021), photo taken during the research
T .

(2 :P process.

1.2. Dendrobium anosmum Lindl

N W

Stem: Pseudobulbous stem structure. Leaves: Elongated, lanceolate leaves
arranged alternately. Flowers: Occur either solitarily or in clusters. Fragrance:
Dendrobium anosmum flowers consistently emit a gentle, pleasant aroma.
Flowering period: Typically blooms profusely from late spring to early summer.
Fruit: Classified as a capsule-type fruit, elongated in shape. Roots: Fine
adhesive roots with a diameter ranging from 1 to 1.5 mm.

2. Overview of research on methods for propagating Dendrobium anosmum orchids
2.1 Traditional propagation;

2.2 In-vitro propagation of Dendrobium orchids

3. Factors affecting seedling growth in the garden

- Factors affecting seedling growth in the garden are light, temperature,

humidity, water, and growing medium.
4. Plant endophytic microorganisms
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Endophytic microorganisms isolated from orchids possess the potential to
enhance plant growth effectively due to their ability to solubilize phosphate,
synthesize growth-promoting substances, and notably resist certain pathogenic
agents. These properties enable their application in the development of microbial
bioformulations.

5. Breeding by the mutation method

Mutagenesis aims to alter genetic material to produce high-quality,
productive mutants. Chemicals like colchicine, acenaphthene, oryzalin, and
DMS are widely used; colchicine is most commonly used for inducing
polyploidy, while DMS is a potent methylator that causes point mutations. These
methods are central to modern plant breeding.

6. Some methods of genetic diversity analysis in plants

To assess genetic diversity, there are several methods, such as based on
morphological indicators, physiological-biochemical indicators, and most
importantly, based on DNA molecular indicators such as RFLP, AFLP, RAPD,
SSR, or ISSR.

7. Some research results related to the thesis

Orchids have attracted scientific interest globally since World War 11, with
many in vitro propagation studies conducted in Vietnam. Mutant lines of D.
anosmum have been successfully cultured from stem buds in Phu Tho and seeds
collected in Quang Tri and An Giang.

Chapter 2. RESEARCH OBJECTS, MATERIALS AND METHODS
2.1. Subjects, location, and time of research
Dendrobium anosmum ‘Tim Hue’ The study was conducted from May 2021 to

May 2024.
2.2. Research materials
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Physiologically mature orchid fruits and stem segments contain dormant buds.
The starting materials used for mutagenesis experiments were primary callus and
protocorm.

2.3. Research methods

2.3.1. Creating in-vitro starting material from Dendrobium anosmum ‘tim

Hue' orchids.
2.3.1.1 ldentifying and collecting research samples.

According to the method of describing orchid morphological characteristics of
De (2020) [93]. Identification: Using comparative morphology and molecular
identification methods.
2.3.1.2 In-vitro propagation from Dendrobium anosmum ‘tim Hue' orchids
a. Using Dendrobium anosmum 'tim Hue' orchid samples
Experiment 1: In-vitro seeding

Orchid seeds were sown in MS medium with different illumination times (0
hours, 4 hours, 8 hours, and 12 hours).

Experiment 2: Inoculation of stem segments containing dormant buds

The sterilization process was carried out in an incubator (Table 2.2).

Table 2.2. Effect of concentration and sterilization time on the infection rate
of the sample

N° Sterilization time (minutes
NaClO (2%) H20:2 (3%) HgCl2 (0,1%)

CT1 10 - -

CT2 10 10

CT3 10 15

CT4 10 20 -

CT5 10 - 5

CT6 10 - 10

CT7 10 - 15
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b. Effects of environment and growth regulators on tissue culture stages of

Dendrobium anosmum **Tim Hue"* orchid

- Environmental effects on the ability to form protocorm/callus from

Dendrobium anosmum *Tim Hue" orchid

* Experiment to study a suitable environment for entering the sample.
Specifically, the following environments are used: testing with MS, %2 MS,

VW, Hyp, Knusond C, and environments with some additional substances

depending on each experimental formula.

c. Effect of growth regulators on the ability to form protocorm/callus from

Dendrobium anosmum **Tim Hue™ orchid

The experiment is arranged according to the formulas in Tables 2.3 and 2.4.

Table 2.3. Formula for studying the | Table 2.4. Formula for studying the

effect of growth regulators on | effect of growth regulators on callus

protocorm formation. formation
N° Environment NAA BAP N° Environment BA TDZ NAA

(mg/L) | (mg/L) (mg/L) | (mg/L) | (mg/L)

CT1 | optimal 0,0 0,00 CT1 | optimal 0,0 0,0 0,0
CT2 | optimal 0,0 0,25 CT2 | optimal 0,5 0,0 0,5
CT3 | optimal 0,25 0,25 CT3 | optimal 1,0 0,0 05
CT4 | optimal 0,50 0,25 CT4 | optimal 15 0,0 0,5
CT5 | optimal 0,75 0,25 CT5 | optimal 2,0 0,0 0,5
CT6 | optimal 1,00 0,25 CT6 | optimal 0,0 0,5 0,5
CT7 | optimal 0,0 05 CT7 | optimal 0,0 1,0 0,5
CT8 | optimal 0,25 0,5 CT8 | optimal 0,0 15 0,5
CT9 | optimal 0,50 05 CT9 | optimal 0,0 2,0 0,5
CT10 | optimal 0,75 0,5
CT11 | optimal 1,00 0,5

d. Effect of growth regulators on shoot regeneration ability

The research formula is shown in Table 2.5.

Table 2.5. Research formula of the effect of growth regulators on the
ability to regenerate shoots

No Environment BA (mg/L) NAA (mg/L)
CT1 optimal 0,0 0,0
CT2 optimal 0,5 0,0
CT3 optimal 1,0 0,0
CT4 optimal 15 0,0
CT5 optimal 2,0 0,0




CT6 optimal 0,0 0,5
CT7 optimal 0,5 0,5
CT8 optimal 1,0 0,5
CT9 optimal 15 0,5
CT10 optimal 2,0 0,5
CT11 optimal 0,0 1,0
CT12 optimal 0,5 1,0
CT13 optimal 1,0 1,0
CT14 optimal 1,5 1,0
CT15 optimal 2,0 1,0

e. Effect of growth regulators on shoot multiplication ability

The experimental formula is presented in Table 2.6.

Table 2.6. A formula for studying the effect of growth regulators on the
ability to multiply shoots

Ne° Environment BAP (mg/L) | IAA(mg/L)
CT1 optimal 0,0 0,0
CT2 optimal 15 0,0
CT3 optimal 15 0,1
CT4 optimal 15 0,3
CT5 optimal 1,5 0,5
CT6 optimal 15 0,7

f. Effect of growth regulators on rooting ability

The experimental formula for rooting is shown in Table 2.7.

Table 2.7. Formula for studying the effect of growth regulators on rooting
ability

Ne Environment | IAA (mg/L) NAA(mMg/L)
CT1 optimal 0,0 0,0
CT2 optimal 0,1 0,0
CT3 optimal 0,3 0,0
CT4 optimal 0,5 0,0
CT5 optimal 0,7 0,0
CT6 optimal 1,0 0,0
CT7 optimal 0,0 0,1
CT8 optimal 0,0 0,3
CT9 optimal 0,0 0,5

CT11 optimal 0,0 0,7
CT12 optimal 0,0 1,0
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2.3.2. Creating a mutant Dendrobium anosmum "Tim Hue' orchid line using
experimental methods

The process of chemical treatment of mutations and creation of mutant
Dendrobium anosmum ‘Tim Hue’ orchid lines is carried out according to the
steps described in Appendix 4.
2.3.2.1. Method of causing mutations in Dendrobium anosmum ‘Tim
Hue’orchids by colchicine and dimethyl sulphate

The samples are directly immersed in the environment containing
chemicals, and the experimental formulas are shown in Table 2.8.
Table 2.8. Research formula for treating mutations with colchicine on
protocorm/callus tissue

cT Con_ce_ntration Pl_rocessing cT Cor_lc_entration Pr_ocessing
colchicine (ppm) | time (h) colchicine (ppm) | time (h)

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

Table 2.9. Research formula for treating mutations with DMS on
protocorm/callus tissue

cT Concentration P_rocessing cT Concentration Pr_ocessing
DMS (ppm) time (h) DMS (ppm)) time (h)

bC 0 - CT13 200

CT1 50 CT14 400 6

CT2 100 ) CT15 800

CT3 200 CT16 50 8

CT4 400 CT17 100




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 6 CT24 400
CT12 100 CT25 800

2.3.2.2. Effects of growth regulators on tissue culture stages of chemically
treated Dendrobium anosmum ‘Tim Hue’ orchid samples
The experimental formulas are arranged similarly to Tables 2.5; 2.6; 2.7
2.3.3. Evaluation of morphological and genetic characteristics of mutant orchid lines
-Method of studying morphological characteristics of mutant plants (stems,
roots, leaves, flowers);-Method of studying cellular characteristics of mutant
lines;-Method of studying biochemical characteristics of mutant plants
-Method of studying the genetic diversity of mutant lines using RAPD molecular
markers
2.3.4. Method of studying the regeneration process of some selected mutant
lines
- Implement according to the best experimental formula in tables 2.4; 2.5 and
tables 2.6; 27 for mutant shoots.
2.3.5. Research method to develop a process of training seedlings in the nursery
- Research suitable substrate for planting seedlings; - Research environmental
conditions (temperature, humidity, light) affecting the growth of seedlings in the
garden.- Research the influence of endogenous microorganisms on the growth
of mutant Dendrobium anosmum ‘Tim Hue’ orchids. - Develop a process of
propagating and training seedlings in vitro, Dendrobium anosmum ‘Tim Hue’
2.3.6 Some formulas and methods for determining evaluation criteria
2.3.7. Data processing method

- Data processed using SPSS and Microsoft Excel 2019, NTSYSpc v2.1,
BioEdit 7.0.5.3., MEGA X, ImageJ 1.8.0.
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CHAPTER I11. RESULTS AND DISCUSSION
3.1. Creating in-vitro starting material from samples of the D. anosmum
"Tim Hue'
3.1.1 Identification and collection of D. anosmum 'Tim Hue' orchid strains
as mother plants
- Morphological identification
Descriptive characteristics of the morphology, such as stem, root, leaf, and
flower of Dendrobium anosmum ‘Tim Hue’ orchid (2 years old or older)
collected from some gardens in Hue City, we have built a table of morphological
characteristics of Dendrobium anosmum ‘Tim Hue’ orchid presented in Table
3.1, Figure 3.1.

Figure 3.1. Morphological characteristics of Dendrobium anosmum
“Tim Hue’)
- Identification by molecular markers

Based on 4 gene regions (including ITS, trnL, matK, and rbcL), we have
determined the scientific name of Dendrobium anosmum ‘Tim Hue’ orchid
species as D. anosmum, and we named it Dendrobium anosmum voucher GHTH
(D. anosmum voucher GHTH).
3.1.2 In-vitro propagation of D.anosmum "Tim Hue' orchid
3.1.2.1 In-vitro propagation of D.anosmum "Tim Hue' orchid from seeds

The results are presented in Table 3.1.
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Table 3.1: Optimal conditions for in-vitro propagation of D.anosmum
"Tim Hue' from seeds.

NO

Propagation

Stage

Optimal conditions

Test results

into
the
seed
samp
le

Sterilize
samples

Sterilize the fruit using 96°
alcohol and burn it over an
alcohol lamp flame, with a
lighting time of 8 hours
per day.

- Achieved high efficiency, with a
sterility rate of over 95%, and no
statistically significant differences
between experimental treatments.

- Germination time was 41.33
days, the lowest seed mortality rate
was 20.36%, and germination and
protocorm formation rates were
64.76% and 60.89%, respectively.

Environ
-ment

- Formula 1: MS medium
+ 7 g/L agar + 0.5 g/L
activated carbon + 30 g/L
saccharose + 60 g/L finely
grated potato, 100 mL/L
coconut water, pH 5.8.

- Formula 4: Hyp medium
(20N-20P-20K 1 g/L + 1
g/L (6.5N-6P-19K)) + 2 g
peptone + 7 g/L agar + 0.5
g/L activated carbon + 30
g/L saccharose, pH 5.8

- In CT1 (MS): Germination time
was 41.33 days, germination rate
was 64.76%, protocorm formation
rate was 60.89%, and seed
mortality rate was 20.36%.

- In CT4 (Hyp): Germination time
was 42.87 days, germination rate
was 63.08%, protocorm formation
rate was 59.62%, and seed
mortality rate was 20.36%.

Create
Protocorm

- Nutrient ~ medium
supplemented with 0.75
mg/L NAA + 0.5 mg/L
BA

- The germination time of the
seeds was 23.27 days, the
germination rate was 93.46%, the
protocorm formation rate was
88.75%, and the seed mortality
rate was 4.43%.

Shoot
regeneration

from

protocorm

- Nutrient medium
supplemented with 1.5
mg/L BA + 0.5 mg/L
NAA

- The shoot regeneration rate
reached 96.00%, with 2.76 shoots
per sample, shoot height 1.83 cm,
and 2.76 leaves per shoot.
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Figure 3.3. Graph showing the effect of plant growth regulators on shoot

regeneration from protocorms after 8 weeks of culture.

Figure 3.2. Developmental stages of
D.anosmum 'Tim Hue' orchid seeds
sown on MS medium + 0.75 mg/L NAA
+ 0.5 mg/L BA, illuminated for 8
hours/day.

(A. Orchid seeds newly removed from
the fruit; B. Orchid seeds sown 15 days
ago; C. Orchid seeds sown 25 days ago;
D. Orchid seeds sown 35 days ago.)

3.1.2.2 In-vitro propagation of Dendrobium anosmum *Tim Hue' from stem
segments with dormant buds

The results are presented in Table 3.2
Table 3.2. Optimal conditions for in-vitro propagation of Dendrobium anosmum

"Tim Hue' from stem segments with dormant buds

N°| Propagation Stage | Optimal conditions Test results
1jusing a Sterilize Treat the sample with | - The percentage of clean samples
stem samples 2% NaClO and 0.1% | was 66.67%, the percentage of
segment. HgCI2 for 10 minutes | dead samples was 22.22%, and the
(CT6). percentage  of  contaminated

samples was low at 11.11%.
Environ | - Formula 1: MS |- The survival rate of the sample
-ment medium + 7 g/L agar + | was 66.33%, the rate of callus
0.5 g/L activated | formation was 17.67%, and the
cartbon + 30 g/L
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saccharose + 60 g/L
finely grated potato,
100 mL/L coconut
water, pH 5.8.

- Formula 4: Hyp
medium  (20N-20P-
20K 1 g/L + 1 g/L
(6.5N-6P-19K)) + 2 g
peptone + 7 g/L agar +
0.5 g/L activated
carbon + 30 g/L
saccharose, pH 5.8

size of the callus was 0.65 cm
(CTY).

- The survival rate of the sample
was 71.00%; the rate of callus
formation was 14.67%, and the
size of the callus was 0.67 cm
(CT4).

2

The callus
formation

- Nutrient medium
supplemented with a
combination of 1.5
mg/L TDZ and 0.5
mg/L NAA

- The callus formation time was
32.07 days, the sample survival
rate was 86.67%, the percentage of
samples forming callus was
64.33%, and the achieved callus
size was 0.97 cm.

From the
trunk
section

Shoot
regener
ation

- Nutrient medium
supplemented with 1.5
mg/L BA

-Ty l¢ tai sinh choi 88,89 %, so
choi trén moét miu dat 2,33
chdi/mau, chiéu cao trung binh cua
chdi dat 1,57 cm, c6 3,24 la/chdi.

The callus

Nutrient medium
supplemented with 1.5
mg/L BA and 0.5 mg/L
NAA

- The shoot regeneration rate was
78.67%, the number of shoots
reached 2.58 shoots/sample, the
shoot height was 1.71 cm and the
number of leaves was 2.92.

.The experlmental results are shown in Figure 3.6 after 8 weeks of cultivation.

Figure 3.5. Effect of plant growth regulators on shoot
regeneration from callus tissue of D. anosmum 'Tim
Hue' from Hue after 8 weeks of culture. (A. Control,
medium without plant growth regulators; B. Medium
supplemented with 1.5 mg/L BA; C. Medium
supplemented with 1.5 mg/L BA and 0.5 mg/L NAA; D.
Shoots in bark medium supplemented with 1.5 mg/L BA;
E. Shoots in bark medium supplemented with 1.5 mg/L
BA and 0.5 mg/L NAA.)
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Figure 3.6: Graph of the effect of growth regulators on the abrlrty to regenerate shoots
from callus of Dendrobium anosmum ‘Tim Hue' orchid after 8 weeks of culture.
3.1.2.3 Effect of growth regulators on shoot multiplication

The results obtained after 8 weeks of culture are presented in Table 3.9.

Table 3.9. Effect of BA and IAA on shoot multiplication of Dendrobium anosmum
‘Tim Hue’ orchid after 8 weeks of culture

Numbe
BA - Shoot
(mg/L) (r:wgﬁ_) Multiplier Shoo(tcr;e)lght diameter Iegvcefs/s Shoot characteristics
(cm) "
oot

0,0 0,0 |113+0,1°|1,23+0,1¢ 0,23 +0,01° 2,00 * 0,2¢|small weak, yellowish green

1,5 0,0 ]233+0,3[1,74+0,1° 0,29 +0,04° |2,00 +0,2¢| small, light blue

1,5 0,1 |333+0,3°|2,10+0,1° 0,36 +0,04° B,67 +0,2° | medium, light blue

15 0,3 |430+0,3°[2,04+0,1° 0,38 +0,02° |4,32 +0,3% fat, tall, dark blue

15 05 |6,00+0,3* |3,03+0,1* [0,51+0,08* |4,70 0,28 fat, tall, dark blue

15 0,7 |3,67+0,3*|2,13+0,1° D,35+0,04° |3,67 +0,2°] medium, light blue

3.1.2.4 Effect of growth regulators on rooting ability

The rooting ability of the Dendrobium anosmum ‘Tim Hue’ orchid is very good,
reaching 100%. On the NAA-supplemented medium, the best rooting effect was
obtained at a concentration of 0.7 mg/L NAA.

3.2 Creating mutant Dendrobium anosmum ‘Tim Hue’orchid lines by
experimental methods

3.2.1 Inducing mutations in Dendrobium anosmum ‘Tim Hue’orchids using
Colchicine and Dimethyl sulphate
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3.2.1.1 Inducing mutations in the Dendrobium anosmum ‘Tim Hue’ orchid
protocorm

After 4 weeks of cultivation in the nutrient medium, experiments showed
that the survival rate of the protocorm gradually decreased as the chemical
concentration and treatment time increased. The highest survival rate after
chemical treatment was in CT1 with a concentration of 50 ppm, treated for 2
hours (Table 3.14).

At 8 weeks after chemical treatment, the observed results were different
from those at 4 weeks. The morphology of the sample was different from the
control, appearing immediately in the experimental formula CT1 with a
treatment concentration of 50 ppm and a treatment time of 2 hours. In both
chemicals, colchicine was 16.22% and DMS was 7.83% (CT1, Table 3.15).
3.2.1.2 Inducing mutations on callus tissue of Dendrobium anosmum ‘Tim
Hue’ cerevisiae

The results of 4 weeks of culture after the callus tissue was treated with
chemicals showed that the survival rate of the callus tissue reached the highest
level of 57.78% (CT1) when treated with colchicine, compared to the control of
96.67%. The experiment treated with DMS had the highest survival rate of
83.17% when treated with a concentration of 50 ppm for 2 hours (CT1).

8 weeks after treatment, CT1 treated with 50 ppm colchicine for 2 hours
gave a survival rate of 50%. The highest survival rate of callus treated with 50
ppm DMS for 2 hours and cultured after 8 weeks was 73.62% (Table 3.17).
3.2.2 Effect of growth regulators on the shoot regeneration ability of
protocorm and chemically treated callus
3.2.2.1 Effect of growth regulators on shoot regeneration ability from
protocorm after chemical treatment

Colchicine-treated protocorms showed 66.78% shoot formation without
BA and NAA, with optimal regeneration in CT7 (1 mg/L BA + 0.5 mg/L NAA).



16

DMS-treated protocorms performed best with 0.5 mg/L BA + 0.5 mg/L NAA
supplementation.
3.2.2.2 Effect of growth regulators on shoot regeneration ability from callus
after chemical treatment
Callus treated with colchicine showed 12.44% shoot formation without
growth regulators, while the best result occurred with 1.5 mg/L BA + 0.5 mg/L
NAA. DMS-treated callus also responded optimally to this same combination.
3.2.3 Effect of growth regulators on the ability to multiply mutant shoots.
Colchicine-treated shoots showed the highest multiplication rate
(4.47times) in medium with 1.5 mg/L BAP and 0.5 mg/L IAA. DMS-treated
shoots also multiplied effectively in 1.5 mg/L BAP medium, reaching 1.93times.
3.2.4 Effect of growth regulators on the ability to form roots of mutant
shoots
The results are presented in Table 3.18, Table 3.19
Table 3.18. Effect of growth regulators on the rooting ability of mutant
shoots treated with colchicine after 8 weeks of culture

N° NAA Characteristics
(mag/L) Tracking metrics of roots and
Rooting rate |Number of | Root length Height of | Number of
(%) roots/shoots (cm) the tree | leaves/plant
(cm)

bC 0 87,29+1,41° | 3,53+0,46™ | 1,51+0,219 | 3,47+0,07¢ | 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° | 5,73+0,25* | 4,54+0,18* | 5,81+0,21* | 6,27+0,23" ++++
CT5 1 81,71+1,15% | 2,93+0,48° | 2,53+0,36™ | 4,21+0,11° 4,20+0,15¢ +

+: few roots, small, short, white, yellowish green, small, thin leaves.

++: average number of roots, short, small, white roots, green leaves, thick leaves.

+++: many roots, long but small and weak, white-green, green leaves, thick leaves.

++++: many roots, long, big and fat, white-green roots, dark green leaves, thick, long leaves.
Table 3.19. Effect of growth regulators on the rooting ability of mutant

shoots treated with DMS after 8 weeks of culture

NAA Tracking metrics Characteristics
Ne° (mg/L) | Rooting rate | Number of Root length | Height of the| Number of | of roots and
(%) roots/shoots (cm) tree (cm) | leaves/plant shoots
bC 0,0 73,63+1,08¢ | 2,20+0,28¢ | 1,05+0,20¢ | 2,25+0,05¢ | 4,07+0,21° +
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NAA Tracking metrics Characteristics
Ne° (mg/L) Rooting rate | Number of Root length Height of the| Number of | of roots and
(%) roots/shoots (cm) tree (cm) | leaves/plant shoots

CT1 0,1 80,04+2,23¢ | 2,23+0,27¢ | 1,68+0,30° | 3,52+0,07% | 4,070,21° +

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+0,21° +++

CT4 0,7 100+0,00® | 4,67+0,27% | 3,73+0,22% | 4,47+0,19* | 5,60+0,16° +H++

CT5 1,0 95,78+1,54° | 4,13+0,26% | 3,27+0,15% | 4,05+0,17° | 3,87+0,19° ++

+: few roots, small, short, white, yellowish green, small, thin leaves.

++: medium number of roots, short, small, white roots, green leaf plant, thick leaves.

+++: many roots, long but small and weak, white-green, green leaf plant, thick leaves.

++++: many roots, long, big and fat, white-green roots, dark green leaf plant, thick, long leaves.

3.3. Evaluation of morphological/genetic characteristics of mutant orchid lines
3.3.1. Morphological characteristics of mutant plants

o

A,‘:Z',N'_W_ : - jq-‘ l/

Figure 3.21. Morphological variation of the flower surface of some mutant lines. A. Control
plant flower; B. Small flower, thick petal of line M14; C. Flower with elongated petal of line HX4; D. Deformed
flower of line M11; E. Large flower of line M2; F. Plant does not flower, has root bud; G. Flower with purple
spot on petal of line M5; H. Deformed flower of line M9; I. Large flower of line M8; J. Plant does not flower,

has developing buds; K. Flower with purple spot on petal of line M7; L. Flower with elongated petals of line
M17

Morphological changes were first observed at the protocorm and callus
stages after 6-8 weeks of chemical treatment. Some protocorms turned white or
yellow but died after 8 weeks, and those treated with colchicine were larger than
others. Callus samples treated with colchicine and DMS also exhibited altered
morphology within 3—4 weeks.

3.3.2. Cellular characteristics of mutant plants
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Figure 3.24: Thickness chart of Dendrobium anosmum 'Tim Hue' orchid leaf
blade after 3 months of shoot regeneration culture.
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Figure 3.25: Size chart (length, width) and nucleus diameter of leaf epithelial
cells

Figure 3.26. Underlying epithelial cells of Ie:alf of the Hue purple Phalaenopsis

orchid. (A. Control leaf cells without chemical treatment; B. Sample treated with 100 ppm
colchicine for 10 hours (M17); C. Sample treated with 50 ppm DMS for 4 hours (M9).)
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The cell characteristics of the control sample, colchicine-treated sample,
and DMS-treated sample in terms of morphology, size, quantity, and
arrangement order all had different changes (Figure 3.25). This result shows that
the chemicals colchicine and DMS have affected the tissue and cell structure,
leading to changes in shape, arrangement order, and cell size.
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Figure 3.27: Graph of the number of strong bundles and the diameter of
strong bundles in the young stem of Dendrobium anosmum "Tim Hue' orchid.
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Figure 3.30: Graph showing the density and length of root hairs of Dendrobium
anosmum ‘Tim Hue' orchid

Analysis of 27 leaf samples of chemically treated mutant plants showed that
Chl and carotene contents were higher than those of control plants.

Mutagen-treated plants showed increased chlorophyll and carotene levels
compared to controls. Chromosome analysis revealed diploid control roots
(2n=38) and tetraploid colchicine-treated roots (4n=76)
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Figure 3.31. Stomatal
morphology of the Dendrobium
anosmum ‘Tim Hue’ orchid

after 3 months of shoot culture.
A, B: Stomata in leaves of control plants
(40x); C: Stomata in leaves of colchicine-
treated plants (40x); D: Stomata in leaves of
DMS-treated plants (40x); E: Number of
stomata in control leaves (10x); F: Stomata
in leaves treated with colchicine (10x).

3.3.3 Genetic diversity analysis
As a result, we selected 10 random RAPD primers (Table 3.22) to perform

genetic diversity analysis for 34 selected orchid samples.
Table 3.22. PCR amplification results based on each RAPD primer of 34
Dendrobium anosmum ‘Tim Hue’ orchid samples

Ne primers Percentage of Number of Number of Size of DNA Polymorphic
individuals DNA bands polymorphic band (bp) DNA band rate
successfully formed/primer | DNA bands (%)

amplifizend/ol)ay PCR

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

Total DNA bands - 70 53 - -
Average DNA band number/primer 100 7 5’3 _ 75171
i O Figure 3.35.
i ~—— Genetic clustering
[—{ L — tree of 34 D.

| ————— — anosmum Tim Hue'

o —i — ~ orchid lines.
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3.4 Regeneration process of some promising mutant lines of Dendrobium

anosmum ‘Tim Hue’ cerevisiae
3.4.1 Regeneration of callus tissue from shoots of some mutant lines
The M17 line gave the best results, with the rate of callus formation being 82.00%.

Table 3.24. Callus or shoot regeneration ability of some mutant lines after

12 weeks
sampl Callus/shoot Sample survival Rate of callus Size of scar f Rate of shoolt Shoot height
ples formation time rate (%) formation (%) tissue (cm)) ormlr}%/:)amp es (cm)

M1 29,45+0,90% | 90,67+1,90° | 71,78+254° | 1,13+0,07° | 1556+2,94% | 1,73+0,08°
HX3 33,27+0,92° | 95,33+1,20° | 78,44+1,45% | 158+0,11% | 1156%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+1,419 | 53,56+1,54 | 0,76+0,06° | 7,33+0,58" 1,37+0,05°
M14 44,471,509 | 78,67+1,48% | 64,2242,19° | 1,14+0,07° | 9,33+1,96" 1,61+0,10b°
M17 27,400,792 | 96,44+1,19% | 82,00+1,21* | 1,62+0,11% | 10,89+0,69% | 2,41+0,11°

3.4.2 Regeneration of shoots from callus tissue of mutant lines
The results of shoot regeneration from callus tissue of M17 and HX3 samples

were the best, with rates of 94.67% and 89.33%.

3.4.3. Rapid multiplication of shoots of mutant lines
The ability to multiply shoots of mutant M17 shoots was the highest, with the

shoot multiplication coefficient obtained being 7.53 times.
3.4.4. Rooting results to create complete plants from mutant shoots

The rooting ability of the Dendrobium anosmum “Tim Hue’orchid shoots is
very good, achieving a rooting rate of 100% in all tested samples; however, the
sample with the best results is M17, with the number of roots reaching 6.31

roots/shoot

3.5.,5 Regeneration process of some mutant Dendrobium anosmum “Tim

Hue’orchid lines
-The process is shown through 5 steps and diagrams of the 5 steps.

3.5 Building a process to train seedlings in the nursery
-Treatment M17 yielded the highest survival rate at 56.60%.
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-Orchid seedlings in the nursery stage respond best under 50% shading, with a
survival rate of 56.67%, confirming their high sensitivity to light exposure.

-A total of 30 strains of endophytic bacteria were successfully isolated from various
parts of wild orchids.

-The most effective biomass-to-nutrient solution ratio for microbial preparations was
1:50.

-Among the CP2, CP5, and CP6 treatments, differences were observed in infection
rates: 7.56%, 14.67%, and 11.56%, respectively.

-The protocol was documented in a 7-step process, presented in diagrammatic form.

CONCLUSIONS AND RECOMMENDATIONS
1. Conclusion

1. The study successfully identified and collected the correct samples of
Dendrobium anosmum 'tim Hue' in Hue City, which were used as materials for
successful in-vitro culture from seeds and dormant buds, generating initial
materials (protocorms and callus tissues) for subsequent experiments. At the
same time, the study determined suitable conditions for in-vitro propagation of
Dendrobium anosmum 'tim Hue".

2.Mutation treatment using Colchicine and DMS on protocorms and callus
tissues was effectively carried out at concentrations of 50-400 ppm for 2-10
hours, producing viable samples with morphological variations. The study
selected 27 variant orchid lines, including 14 lines from Colchicine and 13 lines
from DMS.

3.Evaluation of the mutant lines was conducted using morphological,
cytological, biochemical markers, and RAPD markers. The study selected 6
promising lines with clear morphological and genetic differences for further

development research.
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4.The study successfully established a suitable protocol for caring for in-vitro
orchid seedlings during the nursery stage, identifying optimal conditions for the
seedlings to adapt and grow in the garden. Endophytic microbial preparations
were applied in the care of orchid seedlings in the garden, reducing the use of
chemical fertilizers and pesticides.

2. Recommendations

Further evaluation of mutant lines under production conditions (nursery
and ornamental gardens) is required.

In-depth molecular studies are necessary, particularly to identify the
specific genes responsible for genetic alterations, as well as to determine the
ploidy levels (even or odd) and their associated characteristics.

A comprehensive assessment of the economic value, aesthetic appeal, and
practical application potential of the Dendrobium anosmum "Tim Hue" and its
mutant lines is essential.
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