PAlI HQOC HUE
TRUONG PAI HQC NONG LAM

NGUYEN XUAN VU

NGHIEN CUU SU DUNG CHE PHAM VI KHUAN CO ICH
BACILLUS TRONG SAN XUAT LAC O QUANG NAM

LUAN AN TIEN SI KHOA HQOC CAY TRONG

HUE - 2022



PAl HQC HUE
TRUONG PAI HQC NONG LAM

NGUYEN XUAN VU

NGHIEN CUU SU DUNG CHE PHAM VI KHUAN CO IiCH
BACILLUS TRONG SAN XUAT LAC O QUANG NAM

LUAN AN TIEN SI KHOA HQC CAY TRONG
M4 s6: 9620110

NGUOI HUONG DAN KHOA HQC
PGS.TS. PHAN THI PHUONG NHI

HUE - 2022



LOI CAM DOAN

T6i xin cam doan day 1a cong trinh nghién ciru cua riéng toi. Cac sé lidu, két qua
nghién ctru duoc trinh bay trong luan an 1a trung thuc, khach quan, 1a két qua l1am viéc
nghiém tlc cua ban than va véi su hd tro ciia nhém nghién ciru. Két qua nay chua tirng
dugc cong bd trong bat ky cong trinh ndo. Néu c6 gi sai sot tdi xin chiu hoan toan trach
nhiém.

Thanh phé Hué, ngdy  thang  nam 2022

Tac gia luan an

Nguyén Xuén Vii



LOI CAM ON

Hoan thanh luan van ndy, t6i xin bay t6 10ng biét on sau sic dén thay gido
PGS.TS. L.é Nhu Cuong va c6 gido PGS.TS. Phan Thi Phuong Nhi da luén dong vién,
huéng dan tan tinh, gitip d& cho toi trong sudt thai gian hoc tap va nghién cau.

T6i xin chan thanh cam on dén Ban giam hiéu nha truong, quy Thay, Co gido
trong Trudng Pai hoc Nong Lam, Pai hoc Hué, Khoa Nong hoc da truyén day kién thirc
va dinh hudng cho t6i lva chon dé tai phu hop vai chuyén mén va kha nang ciia minh,
dong thoi da hd tro toi rat nhiéu trong suét qua trinh thuc hién luan an.

T6i xin gui 16i cam on dén cac co quan, cac ddng nghiép di tao dicu kién cho toi
hoan thanh luan an nay.

Xin chan thanh cam on dén gia dinh va tt ca ban bé da gitp d&, dong vién toi
trong suét qua trinh hoc tap, nghién ctu va hoan thanh luan an.

Toi xin chan thanh cam on!

Thanh phé Hué, ngay  thang  niam 2022

Tac gia luan an

Nguyén Xuén Vii



MUC LUC
| 00) I OF-NLY (5 210N N TR i
01 107N K0 ) PO i
MUGC LUC ottt sttt sesss st sensansnes iii
DANH MUC CAC KY HIEU, CAC CHU VIET TAT ..ovovevoeeeeeeeeeeeeeeeeeeeeeeeneeen, vi
DANH MUC CAC BANG ...ttt ettt en et en st n e ennenens viii
DANH MUC HINH VE, DO THI...cotviveeeeeeeeeeeeeeeeeeeeeeeeteeeeeee et en s e e s e e enenenens X
1Y (O 1 27X 6 [T 1
Lo DAL VAN A& .ottt ettt ettt ettt ettt ettt ettt ettt 1
2. MUC tHBU CUA G A1 1.t eee et et et ettt et et et et es et et et e e et et et e e e s et eeeneeeeresenenens 2
2.1 MUC 18U CHUNG ...ttt e b e 2
2.2. MIUC HBU CU THE ..ot ee et e et e e s et et et en e et esen e e et eeee e e e eeenenens 2
3. Y nghia khoa hoc va thuc ti8n clia d8 tai..........oeveeveeeeeeeeeeeeeee e 2
3.1. Y NZhTa KNOA NOC ...ceuveivceiceceeeeeeeeee ettt 2
3.2. Y NZITA thUC tEN 1.vocveeeeceiceceee ettt 2
4. Nhitng diém mOi c0a A8 tA1 ...ovvvvevreeeieeesceeee ettt st ene et en e 2
CHUONG 1. TONG QUAN TAILIEU ....ooiuiiiseeeeeeeeeeeee et 4
1.1. CO SO LY LUAN CUA DE TAL ....oeeeoeeeeeeeeeeeeeteeeeeetete et ee e en s sesenenen. 4
O O € - T o 2 T OSSP RUPRP PRSI 4
1.1.2. Nhu cau vé sinh thai clia CAY 1aC ...uvuveeverrecececeeeeesesee e sesseseeeeesee e 6
1.1.3. Vi sinh vét ving ré va co ché kich thich sinh truéng cta vi khuén c6 ich............ 9
1.1.4. Vi KRUAN BACKHIUS ..ot 12
1.1.5. Khai niém vé ché phém SINN NOC ... 14
1.2. CO SO THUC TIEN CUA DE TAL..oooioioteeeeeeeeeeeeeteeeeeee oo ee e eeen s, 15
1.2.1. Tinh hinh san xuét lac trén thé gidi va Viet Nam........cocoeveeerrrrerersnssiesereeeeennns 15
1.2.2. Nhitng thuan lgi va kho khan trong san XUAL LAC v eeeee e, 21

1.2.3. Str dung ché pham sinh hoc trong sdn Xuat CAy trong ...........cceeeeveeverreererrrreenen. 23



iv

1.3. CAC VAN BE NGHIEN CUU LIEN QUAN DEN BE TAL.....ccovovvvviiinnen, 24
1.3.1. Nghi€n ClIu NZOAT NIUGC ..eevuvvviiiiiieeiiiiesiiie e siiee e st e e sbn s nrre e nnneas 24
1.3.2. Nghi€n ClU trONZ NUGC ...cevuvviiiiiiieeiiiie ittt nbre e nnneas 28
CHUONG 2. POI TUGNG VA PHUONG PHAP NGHIEN CUU ......cccovevverrernnes 33
2.1. PHAM VI, DPOI TUONG NGHIEN CUU ...oooiteeeeeeeeeeeeeeeeeeeeeeeee e 33
2.1.1. Pham Vi NZHIEN CTU ....uvviiiiiiiiiiiie ittt 33
2.1.2. DAL trONG NENIEN CTUU ...t 33
2.2. NOI DUNG NGHIEN CUU ..oooieeeeeeeeeeeeeeeeeeeet et ee e s 34
2.3. PHUONG PHAP NGHIEN CUTU .....ocviiieiieesieceeeeis et 34
2.3.1. Phuong phap b6 tri thi NERIEM .......c.cveeeeeeeeeeeeeee e 34
2.3.2. Bi€n phap K§ thUt.......coooiiii e 38
2.3.3. Céc chi tiéu theo doi va phuong phdp danh gia ... 39
2.3.4. Phuong phap phan tich va XU 1Y S8 HEU .....vveveeveeeieeeeeeee et 42
2.4. PIEU KIEN THOI TIET KHi HAU TRONG THOI GIAN THI NGHIEM TAI
QUANG NAM ..ot ee et ten sttt sttt s st an s eneanen e 42
CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN .....cocooviieieeeeeeeeee, 46
3.1. PANH GIA ANH HUONG CUA MOT SO CHE PHAM BACILLUS BEN SINH
TRUONG, PHAT TRIEN VA NANG SUAT LAC ...oooeeeeeeeeeeeeeeeeeee e, 46
3.1.1. Anh huong ctia ché pham vi khuan Bacillus dén sinh truong, phat trién cdy lac.....46
3.1.2. Anh huong dén bénh hai trén CAY 1C it 58
3.1.3. Anh hudng dén cac yéu t6 cau thanh niang suat va ning sut 1ac ...................... 70
3.2. NGHIEN CUU PHUONG PHAP SU DUNG CHE PHAM (LIEU LUONG VA
THOI BPIEM XU LY) VI KHUAN BACILLUS TRONG SAN XUAT LAC............... 75
3.2.1. Anh hudng ctia phuong phap st dung ché pham Bacillus dén sinh trudng, phat
ETICIN CAY LAC ... tei it 75
3.2.2. Anh huéng dén tinh hinh bénh hai cAy 1aC.......covevvevevereeeeeceeese e 81
3.2.3. Anh huéng dén cac yéu t6 cu thanh ning suat va nang sut 1ac ...................... 94
3.3. UNG DUNG CAC KET QUA NGHIEN CUU TRONG SAN XUAT LAC TAI
QUANG NAM ..ottt sttt an s n e 97

3.3.1. Anh huéng cuia ché pham dén sinh trudng, phat trién cay 1ac .....co.co.eevevvceenee. 97



3.3.2. Anh hudng dén nhém benh hEo 1l 18C ...v.vuvvverveeieeieeieeee s, 99
3.3.3. Nang sudt va hidu qua Kinh t&..........o.coiviiiieeceeeeeeeeeeeee s 101
CHUONG 4. KET LUAN VA DE NGHI....o.ooeeieeeeeeeeeeeeeeeeeeeee e eee e, 102
4.1 KET LUAN oottt ettt ettt ettt ettt en e en s e et en e 102
4.2 DE NGHLI ..ottt e ettt ettt ettt e et ee et e et et e e e eeerenenens 102
DANH MUC CAC CONG TRINH KHOA HOC CUA LUAN AN .....coovvveeren. 103
TAT LIEU THAM KHAO ..ottt ettt ettt en st n e eenenens 104

1225 10 5L @ TS 118



Vi

DANH MUC CAC KY HIEU, CAC CHU VIET TAT

Tir viét tat Nghia ciia tir

BDRH Bit dau ra hoa

Bt Bacillus thuringiensis

BVTV Bao vé thuc vat

Cal Calori

cfu Colony Forming Unit/ Pon vi hinh thanh khuan lac
(8 Cong su

CSB Chi s bénh

CT Cong thuc

d/c Péi ching

bX Dong Xuan

FAO Food and Agriculture Organization of the United Nations/

T chtrc Luong thuc va Nong nghiép Lién Hiép Qudc

HRGMD Héo rii gbc mdc den

HRGMT Héo rii gdc mdc trang

HT He Thu

HXVK Héo xanh vi khuan

ISR Induced Systemic Resistance/ Kich thich tinh khang hé thong
KHKT Khoa hoc k¥ thuat

KL Khéi lwong

KTRH Két thic ra hoa



vii

Tir viét tat Nghia ciia tir

NS Ning suét

NSG Ngay sau gieo

NSLT Ning suat ly thuyét

NSTT Ning suat thuc thu

P100 hat Khéi lwong 100 hat

P10o qua Khéi lugng 100 qua

PTNT Phat trién nong thon

RCBD Randomized Complete Block Design/Thiét ké khdi hoan toan
ngau nhién

PGPR Plant growth promoting rhizobacteria/ Vi khuan kich thich sinh
trudng ving ré

B Trung binh

TBNN Trung binh nhiéu nam

TLB Ty 1& bénh

TGST Thoi gian sinh truong

T Max Nhiét d6 cao nhat

T Min Nhiét do thap nhat

UBND Uy ban nhan dan

VAAS Vietnam Academy of Agricultural Sciences/Vién khoa hoc

NOng nghi¢p Viét Nam

VSV Vi sinh vat
XH Xuan He



viii

DANH MUC CAC BANG

Bang 1.1. Thanh phan dinh dudng theo khéi luong ctia 1ac.........ooevveeeeeeevecereeeeeene, 4
Bang 1.2. Dién tich, ning suat va san luong lac trén thé gi6i tir nim 2009 — 2018......15
Bang 1.3. Dién tich, ndng suét va san lugng lac ¢ Viét Nam tr nam 2014 — 2018 ...... 19

Bang 1.4. Dién tich, ndng suét, san luong lac & Quang Nam giai doan 2011 - 2020 ...20

Béng 2.1. Danh sach cac ché pham vi khuan c6 ich Bacillus st dung trong nghién ctru ..33

Bang 2.2. Ché pham vi khuan Bacillus sir dung trong thi nghiém..........c..cccevvvevrnenee, 35
Béng 2.3. Liéu lugng va thoi diém xtr 1§ ché pham ..........c.covvvevreereieeseeeee s 36
Bang 2.4. Phan cép bénh hai trén 14 1aC......cocooiiiiiii e 41
Bang 2.5. Dién bién khi hau thoi tiét trong thoi gian thi nghiém tai Quang Nam........ 43
Béang 3.1. Ty 1é moc cuia giéng lac L23 & cac cong thic thi nghiém tai huyén Thing
Binh, tinh QUANE NaM.......cociiiiiiii 47
Bang 3.2. Chiéu cao than chinh va chiéu dai canh cip 1 cua giong lac L23 & cac cong
thire thi NERICIMN ... 48
Bang 3.3. S 14 trén than chinh va sb 14 xanh con lai cta giéng lac L23 & cac cong thic
th NZIIEIMN ... 92
Bang 3.4. S6 canh cua gidng lac L23 & cac cong thirc thi nghiém .........cccovevvvrvennne, 55
Bang 3.5. S6 lugng ndt san & cac cong thirc thi Nghim .........ccovevveveevcieeieees e, 57

Bang 3.6. Ty 18 bénh va chi s6 bénh gi sit trén gidng lac L23 ¢ cic cong thirc thi nghiém
qua cic ky diéu tra trong vu Xuan HE 2017 ......c.covvieieeeeieeeeeeeeeeeees e sesenes e, 60

Béng 3.7. Ty 18 bénh va chi s6 bénh gi st trén giong lac L23 & cac cong thirc thi nghiém
qua céac ky diéu tra trong vu Dong Xuan 2017 - 2018 ......c.cc.evrvverreeeeererereeseeieeeseens 63

Bang 3.8. Ty 18 bénh va chi s6 bénh dém 14 trén gidng lac L23 & cac cong thirc thi
nghiém trong vu Xuan HE 2017 ..o 66

Béang 3.9. Ty 18 bénh va chi s6 bénh dém 14 trén giéng lac L23 & cac cong thirc thi
nghiém trong vu Dong Xuan 2017 - 2018........c.cooviiiiiieiieieee e 68

Bang 3.10. Cac yéu t6 ciu thanh ning suat va ning suit gidng lac L23 & cac cong thic
thT RGN .. 71

Bang 3.11. Anh huéng ctia phuong phap sir dung ché pham Bacillus dén chiéu cao cay



iX

Bang 3.12. Anh hudng cua phuong phép st dung ché pham Bacillus dén chiéu dai canh

CAP L IBIL CAY oottt ettt sttt n et en s eneen e 77
Bang 3.13. Anh huéng cta phuong phap sir dung ché pham Bacillus dén s6 14 trén than
(o 011 1o ST SORSOUSUR PP 79
Bang 3.14. Anh hudng ctia phuong phap sir dung ché pham Bacillus dén sé lugng not
SAN CUA CAY L8C ...ttt s et n e st en e eern s 80
Béang 3.15. Ty 1€ bénh 16 c6 ré hai lac qua cac giai doan theo doi........cccevvvivvveiiiieennne 82
Bang 3.16. Ty 1é bénh héo rii gbc mbc trang hai lac ¢ diéu kién déng rudng qua cac giai
o (oF: 3 01 0 Lo I« (o) RO 84
Bang 3.17. Ty 1& bénh héo rii gbc mdc den hai lac ¢ diéu kién dong rudng qua céac giai
o (o= Vs 1 4 510 I« (o) AP 88
Béang 3.18. Ty 1€ bénh héo rii tai xanh hai lac & diéu kién déng rudng qua cac giai doan
ENEO GO . ettt e e 91
Bang 3.19. Cac yéu t6 cau thanh ning sut va nang SUAt 18C ........cccovvvevveverrvenseeesnenan, 94
Bang 3.20. Ty 1€ moc ctia lac & mo hinh thi nghi€m..........ccccooviiiiiiii e, 97
Bang 3.21. Mot s6 chi tiéu lién quan dén sinh trudng, phat trién ctia lac & cac cong thirc
th NZIIEIMN ... 98
Bang 3.22. Anh hudng ctia ché pham vi khuan dén dic tinh ra hoa cua lac................. 99
Bang 3.23. Ty I¢ cay chét do mot s6 bénh héo rit chinh trén 1ac........ocovvevvvevererenn, 99

Béng 3.24. Hiéu qua kinh té mang lai khi sir dung ché pham Bacillus cho ciy lac &
QUANGZ NAM ...t e e s e e e e b b e e e e s s b e e e e e s nnnreeas 101



DANH MUC HINH VE, PO THI

Hinh 1.1. Hinh anh CAy 1aC .....oooiiiiiiiii s 4
Hinh 1.2. Cac co ché kich thich sinh trudng cdy trong cua vi khuan c6 ich. ................ 10
Hinh 1.3. Tac dong cta vi khuén kich thich sinh truéng ving r& dén thuc vat ............ 11
Hinh 1.4. Dién tich lac nim 2018 ctia mét s6 qudc gia trén thé gidi ......cocvvvvevreennaee, 16
Hinh 1.5. Nang suat lac ndm 2018 ctia mot s6 qudc gia trén thé giGi........c..ceevvevrenee. 17
Hinh 1.6. Ty 1& san luong lac nam 2018 ciia mot s6 quoc gia trén thé gidi.................. 18
Hinh 2.1. So d6 b tri thi nghiém vu Xuan Hé 2017 tai x3 Binh PA0 .......cccevevvevneee, 35
Hinh 2.2. So d6 b tri thi nghiém vu Péng Xuan 2017 - 2018 tai x Binh Phuc ......... 36
Hinh 2.3. So d6 b tri thi nghiém vy Pong Xuan 2017 - 2018 tai xd Binh Chanh.......37
Hinh 2.4. So d6 b tri thi nghiém vu Xuan Heé 2018 tai xa Binh Giang ....................... 37

Hinh 3.1. Ty 1& bénh gi sat trén giéng lac L23 ¢ cac cong thirc thi nghiém qua céc ky
didu tra trong v XUAn HE 2017 c...vvvveieiieeeeeseeeeseeeeee sttt 60

Hinh 3.2. Chi s6 bénh gi sit trén giéng lac L23 & cac cong thic thi nghiém qua cac ky
didu tra trong v XUAn HE 2017 c....vvvereieeeieeeeeeeseeeese et enes st nen s 61

Hinh 3.3. Ty 1& bénh gi sit trén giong lac L23 & cac cong thirc thi nghiém qua céc ky
diéu tra trong vu DOong Xuan 2017 = 2018........c.ccvverrreeeerererierereeseesiesesessesses s seseseenes 63

Hinh 3.4. Chi s6 bénh gi sit trén giéng lac L23 & cac cong thic thi nghiém qua cac ky
diéu tra trong vu DOng Xuan 2017 = 2018.........cevrveeeeiieeerereeesesessseseeses s, 64

Hinh 3.5. Ty 1¢ bénh d6m 14 trén giéng lac L23 & cac cong thic thi nghiém trong vu
DU LT o (=T USSR PR SRRSS 67

Hinh 3.6. Chi s6 bénh d6m 14 trén gidng lac L23 & cac cong thirc thi nghiém trong vu
XUAN HEB 2007 ..ttt bbbttt ettt eb e b 67

Hinh 3.7. Ty 1¢ bénh d6m 14 trén gidng lac L23 & cc cong thirc thi nghiém trong Pong
XUAN 2017 - 2018 ...ttt b e 68

Hinh 3.8. Chi s6 bénh dém 14 trén giéng lac L23 & cac cong thirc thi nghiém trong Dong
XUAN 2017 - 2018 ..ottt ettt b et nbeenes 69

Hinh 3.9. Ning suat giéng lac L23 & cac cong thirc thi nghiém trong vu Xuén Heé 2017 .72

Hinh 3.10. Ning suét gidng lac L23 & cac cong thirc thi nghiém trong vu Péng Xuan
2007 = 2008 ...t b bbb e b e be e be e anaeennes 73



Xi

Hinh 3.11. Ty 1€ bénh 1o ¢6 ré hai lac qua cac giai doan theo déi1 vu Bong Xuan 2017 -

2008 .t e R e e bt e bt e bt e bt e beene s 83
Hinh 3.12. Ty 18 bénh héo rii gbc mdc tring hai lac & diéu kién ddng rudng qua cac giai
doan theo doi vu Dong Xuan 2017 - 2018 .....ccceiiiiiiiiii e 85
Hinh 3.13. Ty 1& bénh héo rii gbc mdc trang hai lac ¢ diéu kién ddng rudng qua cac giai
doan theo do1 Vu XUuan HE 2018 .....ceeeiiiiiiiiiiiiiiee et rr e e s 86
Hinh 3.14. Ty 1& bénh héo rii gbc mbc den hai lac ¢ diéu kién dong rudng qua cac giai
doan theo doi vu Dong Xuan 2017 - 2018 .....coceiiiiiiiie e 89
Hinh 3.15. Ty 1& bénh héo rii gbc mbc den hai lac ¢ diéu kién dong rudng qua cac giai
doan theo ddi Vi XUAN HE 2018 .......cccviiiiiiiieecee ettt 89
Hinh 3.16. Ty 1€ bénh héo rii tai xanh hai lac & diéu kién dff)ng rudng qua cac giai doan
theo doi vu Dong Xuan 2017 - 2018 .....cceoiiiiiiiieieeieereeeee s 92
Hinh 3.17. Ty 18 bénh héo rii tai xanh hai lac & diéu kién dong rudng qua cac giai doan
theo doi vu Xuan HE 2018 ... e 92
Hinh 3.18. Nang suat lac vu Dong Xuan 2017 - 2018 ......ccc.covveevverrererrerrisrsseeesnennan, 95

Hinh 3.19. Nang sudt lac vu Xuan HE 2018 ........ccvvivieeerieeeeeeeiesieeseeseesesieses s, 95



MO PAU
1. it van dé

Cay lac (Arachis hypogaea L.) 1a cdy trong c6 gia tri va duoc trong pho bién ¢ Viét
Nam néi chung va cac tinh mién Trung ndi riéng. Trong nhitng nim qua da c6 nhiéu
nghién cttu vé (g dung cac tién bo khoa hoc ki thuat nham dua ning suat lac 1én cao.
Tuy nhién, nhin chung ning suét lac & mién Trung nudc ta van con thap va co nhiéu bién
dong do diéu kién dit dai ngheo dinh dudng, thoi tiét khi hau bat thuan va sau bénh hai.

Trong san xuat ndng nghiép hién nay, viéc sir dung phan bon hoa hoc mic du da
nang cao ning suét, san lugng cdy tréng va mang lai hiéu qua kinh té. Tuy nhién, viéc sir
dung nhiéu phan v6 co c6 thé gay tich Iily chat doc hai trong moi trudng va ndng san
pham. Tir d6 dan dén l1am suy thoai mdi trudng, mat can bang sinh thai, tham chi gay doc
hai truc tiép dén nguoi san xuat va tiéu ding. Mot hudng nghién cau hién dang dugc quan
tam d6 1a str dung phan bon vi sinh vat dé nang cao ning suét cay trong ma van dam bao
can bang sinh thai va san xuat ndng nghiép bén viing. Cac chung vi sinh vat duoc sir dung
trong phan bon vi sinh vat 1a cac chiing ¢ ich gitip cdy sinh truong, phat trién tét, han ché
bénh hai va cho ning suat cao. Trong cac vi sinh vat c6 ich di véi cay trong, vi khuan
kich thich sinh truéng vang ré la mét trong nhitng nhom da va dang duoc nghién ciru rong
rai & nhiéu nudc trén thé gioi, nhat 1a vi khuan cé ich Bacillus. Mot s6 két qua nghién ctu
cho thay céc vi khuan ving ré thudc chi Bacillus c¢d thé san sinh nhiéu hop chat ¢d hoat
tinh sinh hoc khac nhau va c6 kha ning tc ché nhiéu loai mam bénh trén nhiéu loai cay
trong. Tuy nhién, nudc ta van chua c6 nhiéu nghién cau vé vi khuan Bacillus dé tng dung
cho cay lac.

Quang Nam la mot trong nhitng tinh ¢6 tiém ning phat trién vé ndng nghiép,
trong d6 c6 cay lac. O Quang Nam, lac dugc trong trén nhiéu ving sinh thai khac nhau,
trén 2 loai dat chinh 1a dat thit pha cat va dat cat ven bién. Trong cac loai cay trong
chinh, cay lac ludn chiém dién tich 16n véi khoang 10.000 ha dwoc trong hang nam. Mac
di vay ning suat lac & day con thap do nhiéu nguyén nhan gay ra nhu dat dai nghéo dinh
dudng, han han vao giai doan cudi thoi ky sinh truong, su pha hoai cua cac dbi tuong
sau bénh hai.

Nham nang cao nang suét lac, trong nhiing nam vira qua da c6 mot s nghién ciru
vé vi khuan d6i khang va kich thich sinh truéng cay lac trén mot s6 ving san xuat lac &
mién Trung Viét Nam. Nhitng nghién ciru cho thidy mét sé vi khuan c6 kha niang han
ché nhém bénh héo rii va kich thich sinh truéng cay lac va c6 thé lam tiang ning suét lac
1én dén 17% (Nguyén Thu Ha, 2016; Lé Nhu Cuong va cs, 2016) [22], [9]. Qua c4c két
qua nghién ciru cho thay, trong cac chang vi khuan cé ich ving ré thu thap duoc, cac
chang vi khuan Bacillus thé hién 6n dinh vé kich thich sinh truéng va han ché bénh hai
trén lac, tir 6 cho ning suat lac cao hon d6i ching. Tir nhitng nghién ciru d6, chung toi



da tién hanh san xuat cac ché pham vi khuan Bacillus dé thir nghiém trén cay lac. Bé c6
thé ung dung ché pham trong san xuat lac mang lai hiéu qua t6i thuc hién dé tai “Nghién
cieu sk dung ché pham vi khudn c6 ich Bacillus trong sdn xudt lac ¢ Qudang Nam”.

2. Muc tiéu caa dé tai
2.1 Muc tiéu chung

Lua chon dugc ché pham vi khuan c6 ich Bacillus va phuong phap sir dung
ché pham trong san xuat lac & Quang Nam nham kich thich sinh truong, phat trién,
han ché bénh hai va ting ning suat lac.

2.2. Muc tiéu cu thé

- Tuyén chon ché pham vi khuan Bacillus c6 anh huéng dén sinh truang, phat
trién va ning suat lac san xuat & Quang Nam.

- Xac dinh duoc liéu lugng va thoi diém xur Iy ché pham Bacillus cho hiéu qua
ting nang suat, han ché mot s bénh hai chinh cao nhét trong san xuat lac.

- Ung dung ché pham vi khuan Bacillus vao mé hinh san xuat lac tai Quang Nam.
3. Y nghia khoa hoc va thuc tién ciaa dé tai
3.1. Y nghia khoa hoc

- Két qua nghién ctu tac dong cua vi khuan c6 ich Bacillus dén sinh truong, phat
trién va phong trir bénh hai lac cua dé tai la co s& dé khuyén cao sir dung ché pham vi
khuan c6 ich Bacillus trong san xuat lac.

- Két qua cua deé tai c6 thé dung lam tai liéu tham khao cho cac cong trinh nghién
ctru khoa hoc lién quan dén wng dung vi sinh vat c6 ich trén cy trén cay ho dau noi
chung va cay lac ndi riéng.

3.2. Y nghia thuc tién

- Str dung vi khuan c6 ich Bacillus trong san xuit lac nhim nang cao ning suét
mang lai hiéu qua kinh té, dam bao méi trudng tai dia ban nghién cau.

- St dung vi khuan c6 ich Bacillus trong san xuat lac nhim han ché bénh hai,
diéu nay dic biét co y nghia ddi véi viing trong lac & Quang Nam.

4. Nhirng diém méi caa dé tai

Dé tai c6 cac diém méi nhu sau:

1. Két qua nghién ctru da tuyén chon dugc ché pham cho higu qua cao trong san
xudt lac 1a BaD-S20D12 tir ching vi khuan Bacillus sp. ban dia, c6 kha ning kich thich
sinh truéng, phat trién, han ché bénh hai va ting ning sudt giéng lac L23 tai Quang
Nam.



2. Két qua nghién ctru da xac dinh dugc phuong phap sir dung ché pham BaD-
S20D12 cho gidng lac 123 13 bon véi lidu lwong 10 kg/ha, tron vao dat roi rai 1én hat
khi gieo 1am ting ning suit, han ché mot s6 bénh hai chinh trong san xuét lac tai Quang
Nam.

3. Két qua tmg dung ché pham BaD-520D12 vao mé hinh san xuit lac tai Quang

Nam dem lai hiéu qua cao trong san xuat lac L23 tai Quang Nam. DAy 1a k¥ thuat san
xudt lac ddu tién co6 ung dung ché phim Bacillus tai mién Trung.
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1.1. CO SO LY LUAN CUA PE TAI

1.1.1. Gia tri cay lac

Minh Hiéu, 2003) [28].

CHUONG 1. TONG QUAN TAI LIEU

Cay lac 12 mot cay cong nghiép ngan ngay, co gia tri cao vé nhiéu mat (Nguyén

Giatri dinh duong: Hat lac ¢c6 ham luong dinh dudng cao (Bang 1.1). Nhin chung
trong 100 g lac nhan c6 1,55 g nuéc, carbohydrate 21,51 g, chat xo 8,0 g, dau 49,55 g,
va protein 23,68 g, tong nang luong khoang 2448 KJ (585 kcal).

Hinh 1.1. Hinh anh cay lac

(Nguan: https://vi.wikipedia.org/) [133]

Bdng 1.1. Thanh phan dinh dwéng theo khéi lwong cia lac
Loai Kho(lgl)l:()'ng Loai Kh()(lgl)l:(_)’ng

Acid amin Vitamin

1. Tryptophan 0,230 1. Thiamin 0,438 x 1073
2. Threonine 0,811 |2. Riboflavin 0,098 x 103
3. Isoleucine 0,833 3. Niacin 13,525 x 1073
4. Leucine 1,535 |4. Pantothenic acid | 1,395 x 103
5. Lysine 0,850 5. B6 0,256 x 103



https://vi.wikipedia.org/

o[l [

6. Methioione 0,291 |6. Folate 1450 x 1075
7. Cysteine 0,304 7. BE** 6,93 x 103
8. Phenylalanine 1,227 8. Choline 55,3 x 1073
9. Tyrosine 0,963  |Khoang chdt
10. Valine 0,993 1. Calcium 54 x 1073
11. Arginine 2,832 |2. Iron 2,26 x 1073
12. Histidine 0,599 3. Magnesium 176 x 102
13. Alanine 0,941  |4. Phosphorus 358 x 1073
14. Aspartic acid 2,888 5. Potassium 658 x 1073
15. Glutamic acid 4,949  |6. Sodium 6x 107
16. Glycine 1,427 7. Zinc 3,31 x10°3
17. Proline 1,045 |8. Copper 0,671 x 103
18. Serine 1,167 9. Manganese 2,083 x 1072
Acid béo 10. Selenium 75x%10°
1. Acid béo bdo hoa tong s6 6,893  |Tinh bét (Carbohydrate)
tZérgcsig béo khong bao hoa don 24640 |1, Téng s 2151
3. Acid khdng bo hoa téng sb 15,694 2_Chatxo — i

3. Puong tong so6 4,18

Ghi cht: * Khéi luong tinh trong 100 g hat lac khd; **Vitamin tan trong dau, cac
vitamin con lai tan trong nudc.

(Nguon: Settaluri va cs, 2012) [119]
Gia tri kinh té: Hat lac 1a mat hang nong san xuat khau dem lai kim ngach cao
cua nhiéu nuéc. Theo FAO (2019), An do 1a nudc xuat khau lac 16n nhit thé gidi véi
khéi lwong 1én dén 610.576 tan, gia tri 700.869.000 USD; tiép dén 1a My véi khéi lugng
362.696 tan, gié tri 392.894.000 USD; Viét Nam dung thir 26 vai khoi lugng 3.382 tan,
gid tri 3.253.000 USD. Qudc gia nhap khau lac I6n nhat 1a Ha Lan véi 321.573 tan, s6
tién 426.131.000 USD; tiép theo 1a Trung Qudc véi 224.902 tin, s tién 204.267.000
USD. Hién nay ¢ Senegal gia tri tir lac chiém gan % thu nhap va chiém t6i 80% gia tri
xuat khau. San xuét lac dat hiéu qua kinh té rat cao, dat ty suat loi nhuan téi 31,86%
(cao hon mot s6 néng san khac) va xuat khau lac dong gop 15,11% cho ngudn hang
ndng san xuat khau.



Gia tri trong cong nghiép: Hat lac duoc ding trong cdng nghiép ép dau. Dau lac
lam nguyén liéu cho cong nghiép thuc pham nhu lam banh keo, 1am bo, nuéc cham, mi
an lién, sita hop dic va 1am nguyeén liéu trong cdng nghiép ché bién xa phong, chat tay
rira. Dau lac tinh khiét dung trong y hoc (tham m¥) va trong nghé tiéu tha cong nghiép,
trong my nghé. Ngoai ra, dau lac con 1am nguyén liéu cho cac nganh cong nghiép khac
nhu muc in, chit déo, 1am dung mai cho thudc bao vé thuc vat. Khd dau lac con duoc
ding 1am thire dn cho ngudi va chin nudi gia suc, gia cam.

Gia tri trong néng nghiép: Cay lac cd vai tro quan trong khéng chi trong chan
nudi ma ca nganh tréng trot. Sau khi ép 100 kg lac s& thu dugc tir 30 - 35 kg dau cac
loai va 65 — 70 kg kho dau. Kho dau lac c6 thanh phan dinh dudng tuong dbi cao, diing
thi 3 trén thé giGi trong cac loai kho dau thyc vat sau kho dau dau tuong va bong. Ham
lugng céc chat dinh dudng trong khd dau con kha cao nén ding lam thire an trong chin
nudi rat tét. Cac nghién ctu bd sung khd dau trong khau phan an cua gia suc, gia cam
déu lam tang trong nhanh cho lgn va ting san luong tring ga, vit. Than, 14 lac c6 ning
suat tir 5 - 10 tan/ha chat xanh sau thu hoach qua c6 thé dung trong chin nudi dai gia
stc. Vo qua lac chiém 25 - 30% khéi lwong qua. Trong ché bién thuc pham ching ta
thuong chi sir dung phan hat, phan vo c6 thé nghién thanh cam phuc vu cho chin nubi.

Déi voi trong trot: Lac 1a cay trong rat c6 y nghia d6i véi nhidu nudc trén thé
gidi, nhat 1a cac nuéc nghéo ving nhiét déi. Cay lac ¢ y nghia trong viéc cai tao dat
dai nho kha ning c6 dinh dam, ré lac c6 thé tao ra vi khuan nét san do cac vi sinh vat
cong sinh, nhung so véi nét san cua cac loai cay ho dau khac thi nét san caa cay lac
Ién va kha niang cb dinh dam cao hon. Chinh vi vay, ma sau khi thu hoach lac thanh
phan Iy héa tinh cua dat duoc cai thién dang ké, luong dam trong dat ting va khu hé
vi sinh vat hao khi trong dat dugc ting cuong co loi cho cay trong sau. Ngoai ra, trong
than 14 lac ciing c6 mot lugng chat khoang N, P, K khong thua kém gi phan chuong.
Tuy nhién, khi st dung can chli ¥ phuong phap ché bién dé it hao hut cac chat dinh
dudng.

1.1.2. Nhu cau vé sinh thai caa cay lac
1.1.2.1. Nhiét dp

Nhiét do anh huong I6n dén qua trinh nay mam, phat trién than 14 va thy phan,
thu tinh cta cay lac. Lac wa nhiét d6 6n dinh, nhiét d6 thich hop nhat tir 25 - 33°C. Tuy
nhién, cay lac ¢ kha ning thich ung véi nhidu ving dia ly, sinh thai khac nhau vi chu
ky sinh truong ngan va nhiéu giéng c6 kha nang thich tng khac nhau. Nhiét do tac dong
dén téc do sinh truong va thoi gian cac giai doan sinh truong.

Nhiét do thich hop nhit cho lac nay mam la 23 - 37°C. Nhiét d6 téi cao cho su
nay mam khoang 41 - 45°C tly theo giéng va téi thip 1a 12°C. Hat mat sicc nay mam
khi nhiét d6 dudi 5°C va trén 54°C. Déi véi thoi ky sinh truéng sinh dudng, nhiét do toi



thap nguy hiém la 13,3°C, khi nhiét do tang tir 20°C dén 30°C thi téc d6 ting truong
cling ting theo, nhung nhiét d6 tbi thich dugc xac dinh tir 27°C dén 30°C tly theo gibng.
Déi vai thoi gian tir moc t6i ra hoa sém hay muén phu thudc vao nhiét do, tiy theo dic
diém gidng, nhiét do téi thich 1a 30 - 33°C, néu nhiét do xudng toi 18°C thoi gian nay
kéo dai ra. Su chénh léch nhiét do ngay dém 16n anh hudng Xau téi sinh truong va thoi
gian xuat hién hoa dau. Néu diéu kién khi hau thich hop s& 1am cho lac ra hoa sém va
rd vao thoi gian ra hoa nay hoan toan cé ich. Nhiét do thich hop cho ra hoa la 23 - 33°C,
khi nhiét do giam xubng 22°C da 1am giam rd dén s6 hoa va hoa no khong déu. Nhiét do
duéi 12°C va trén 40°C anh huong nghiém trong téi phat duc cua hoa va thy tinh. Doi
Vi giai doan ra hoa, 1am qua, khi nhiét do 16n hon 34°C thi sitc song hat phan kém va
hat bi nho lai, khi nhiét do nho hon 20°C thi sy ra hoa bi dinh tré va ty 1é hoa duoc thu
phan kém, nhiét do thich hop cho giai doan nay tir 25°C dén 30°C. Nhiét d6 anh huong
I6n dén thoi gian sinh treong cua cay lac, ciing mot gidng, & diéu kién nhiét do thap thi
thoi gian sinh truong ludn kéo dai hon so véi diéu kién nhiét 6 4m va cao (Pham Vin
Thiéu, 2001) [42].

1.1.2.2. Nwéc va dm dé

Nudc va am do, nhat 1a ¢6 am dét 1a diéu kién cha yéu dam bao cho sinh trudng
va phat trién cua cay lac. Nhu cau nay thay d6i theo tung thoi Ky sinh truong cua cy
lac. Trong diéu kién dong ruong, hat lac nay mam tét nhat 1a khi d6 am dat dat 70 -80%,
trén 90% hat bi thdi, dudi 60% thi thoi gian nay mam cua hat bi kéo dai va hat khdng
nay mam & do am dat 40 - 50%. Lac twong ddi can it nuéc ¢ giai doan trude ra hoa va
am do dat thich hop ¢ giai doan nay 12 60 - 65%. Giai doan ra hoa dén khi két qua néu
am do trong dat khong du thi tac dong cé hai cua thiéu do am 1én cy manh hon 14 tac
d6ng cua nhiét do thap, am do thich hop 12 80 - 85% cho cay ra hoa thuan lgi. O thoi ky
qua lac gia chin thi nhu cau vé nudc lai giam dan, néu dat qua uét, sinh truong cua lac
s& kéo dai, qua chac bi giam, nguoc lai dat kho qua trong thoi ky nay s& lam qua nho,
qua chin khong déu, ty 18 nhan va ty Ié dau trong hat déu giam sit rd rét; am do dat thich
hop 14 70 - 75% & lGc qua dang hinh thanh va giam xudng 65 - 70% vao Iic qua chin.

T6ng nhu cau vé nudc trong sudt thoi gian sinh trudng cia cay lac tir 450 — 700
mm va nhu cau nay thay doi tly theo gidng, miia vu va kha ning giir nuéc cua dat. Do
dic thu caa khi hau, lwgong mua khong thé phan b déu giira cac thang trong nim hoic
cac thang trong chu ky sinh truéng, & dam bao cay lac sinh truéng phét trién tét, can
tudi bo sung khi gap han nham duy tri am d6 dat tir 70 dén 80%.



1.1.2.3. Anh sing

Cay lac c6 nhitng phan tng nhét dinh ddi véi tac dong ctia &nh sang. Céc thoi ky sinh
trudng ¢6 phan Gmg khac nhau ddi véi anh sang (Vi Cong Hau va cs, 1995) [25].

O thoi ky nay mam, anh sang kim ham téc d6 hut nuéc cua hat, su sinh truong
cua ré va toc do vuon dai cua truc phdi. O thoi ky két qua, tia & ngoai anh sang phat
trién cham va qua chi co thé phat trién trong bong téi. S6 gio nang/ ngay c6 anh hudng
rd rét téi sinh truong cua lac. Qua trinh né hoa thuan lgi khi sé gio néng dat trén 200
gio/thang. O céc tinh phia Bac trong diéu kién vu Xuan, nén bé tri thoi vu trong dé lac
ra hoa vao thang 4 duong lich. Néu lac ra hoa som (thang 3) thi sé hoa/ngay giam, tong
luong hoa/cay giam. Mét s6 thi nghiém cho thay néu rat ngan thoi gian chiéu sang cho
cay lac con 10 gio/ngay, thi giéng lac muon cé phan tng manh, ra hoa sém hon binh
thuong 2 - 3 ngdy va nang suat ting 1én ddng thoi trong lwong than va I1a giam xubng.
Cac giéng lac sém va trung binh khéng cé phan tng rd dbi véi viéc rat ngan thoi gian
chiéu sang (Vii Cong Hau va cs, 1995) [25].

Vay trong cac yéu té khi hau thi anh sang 1a yéu to it anh huéng dén su sinh
truong va kha nang cho ning suat cua lac hon so vai yéu té khi hau khéc.

1.1.2.4. Pit trong

Pit trong lac khong yéu cau cao vé do phi tu nhién, nhung do dic tinh sinh Iy
cua cay lac, cdy lac yéu cau chat ché vé diéu kién Iy tinh cua dat. Dat trong lac tét thuong
1a dat nhe, c6 mau sang, toi xp, thoat nudc. DAt trong lac phai dam bao ludn toi x6p dé
thoa man yéu ciu co ban sau:

- Ré phét trién manh ca vé chiéu sau va rong.

- bu 6xy cho vi sinh vat ndt san phét trién va hoat dong cé dinh dam.
- Tia qua dam xudng dat dé dang.

- D& thu hoach.

Trong d6, yéu cau vé sy dam tia va phat trién cta qua 1a yéu cau dic thd cua lac.
Do d6 dat di d& hoac khd cang sé tré ngai cho qua trinh dam tia va hinh thanh qua. O
dat pha sét nhiéu, dat dé bi gi, qua lac thudng c6 kich thuéc nho hon kich thudc trung
binh ciia giéng. Lac ua dat sang mau, ham lugng chét hitu co dudi 2%, trén nhitng dat
nay, lac thudng dat kich thudc qua 16n vo qua sang mau, thu hoach dé, chat luong qua
va hat déu cao. Lac y8u cau dat c6 pH hoi chua va gan trung tinh (pH dat tir 5,5 d¢én 7,0)
la thich hop d6i véi lac. Tuy nhién, lac c6 kha ning chiu dung véi pH cua dét rat cao
(pH tir 4,5 t6i 8 - 9).



1.1.3. Vi sinh vat viing ré va co ché kich thich sinh truéng cia vi khuan c6 ich

Vi sinh vat c6 thé tac dong dén cay trong thdng qua su tong hop, khoang héa hoic
chuyén hoa céc chat dinh dudng xay ra trong qué trinh chuyén hoa vat chét cua vi sinh vt
nhu qué trinh ¢6 dinh nito, phan giai 1an, sinh tong hop auxin, giberellin, etylen (Costa va
cs, 2018; Gomes va cs, 2018) [63], [78], hoic théng qua co ché ddi khang tac nhan gay
bénh nhu san sinh cac chat khang sinh (Brucker va cs, 2008; Mazurier va cs, 2009; Sherathia
va cs, 2016) [58], [102], [121].

1.1.3.1. Visinh vt vang ré

Vi sinh vat c6 mat khip noi, trong dat vi sinh vat c6 mat trong tat ca cac loai dat,
nhung & nhiing chan dat c¢6 diy da chat dinh dudng, ¢ két cau va thanh phan co gidi
t6t, c6 d6 am va pH thich hop thi & d6 vi sinh vat phét trién nhiéu va phong phu vé thanh
phan (bang Thi Hoang Oanh, 2008) [39]. Trai lai trén nhitng chan dat chua man, nghéo
dinh dudng, nhiéu chat doc hoic trén nhitng chan dat kho han, Iy thut su phat trién cua
vi sinh vat bi han ché va tao thanh maot khu hé vi sinh vat dac biét. Diéu kién dat dai bat
loi da hinh thanh cac loai hinh vi sinh vat thich ing nhu vi sinh vat chiu man, vi sinh
vat chiu chua, vi sinh vat c6 kha niang phat trién trong méi truong nhiéu HzS va nhiéu
CHa.

Bo ré thyc vat thuong tiét ra cac hop chat nhu acid, dudng, ruou, nhidu truong
hop con thay ca nucleotit, alanin, lizin, loxin, triozin. Trong chat bai tiét cua ré con co
nhitng hop chat hiru co c6 hoat tinh sinh Iy manh nhu vitamin, chét kich thich sinh
truong va doi khi con c6 ca ancaloit (Hayat va cs, 2010) [84]. Cudng do bai tiét 16n
hay nho phu thudc vao nhiéu yéu té. Trong mot s truang hop khéi lugng chét bai tiét
trong suét qua trinh sinh truang phat trién cua ching co6 thé dat 5% khéi luong cua
chdng.

Céc chat bai tiét cua ré gitr vai trd quan trong trong mdi quan hé giira cac thuc
vat véi nhau va gitra thuc vat voi vi sinh vat. Trén bé mat ré va 16p dat nam sét ré chira
nhiéu chat dinh dudng, nén da thu hat sy tap trung caa vi sinh vat véi s6 luong Ion hon
viing xa ré hang chuc dén hang tram 1an (Hayat va cs, 2010; Cordovez va cs, 2019) [84],
[62]. Lép dat nam sat ré chiu anh huong cia su hoat dong cua hé théng ré duoc goi la
viing ré. Vang ré chia lam cac khu vuc nhu: Bé mit ré 1a noi tap trung nhiéu vi sinh vat
nhat, 16p dit mong bam sat vao ré, ving dat phan b cach xa ré cay 0,5 — 1 mm. Cang xa
ré, s6 lugng vi sinh vat cang giam va dén mot giéi han nhit dinh nao d6 (cach r& 10 — 20
cm) sb lwong vi sinh vat trd lai trang thai can bang nhu trong dat binh thuong.

Bo ré cay trong co tinh chon loc ddi véi vi sinh vat. Vi khuan nét san, vi khuan
phan giai 1an, vi khuan ¢ dinh N2 séng tu do tap trung nhiéu ¢ ving ré cay bo dau.
Nhitng cdy nhiéu ré cham, r& con thu hat nhiéu nim hoai sinh, vi khuan phan giai
xenluloza, vi khuan nitrat hda, xa khuan.
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Trong cac vi sinh vat dat, vi khuan chiém wu thé vai khoang 95% vé s6 luong.
Mot gram dat cd thé chira 108 - 10° té bao vi khuan va s6 luong vi khuan nudi ciy duoc
vao khoang 1% sé vi khuan hién dién trong dét (Glick, 2012) [76]. Su phan bé vi khuan
trong dat phu thudc vao diéu kién dinh dudng trong dat, nhiét ¢, am do dat, sy hién
dién cac yéu t6 khac nhu mudi, acid, va tham thuc vat c6 mat. Su phan bé ciing thay doi
nhu ving dat xung quanh ré cay va xa ré c¢é thanh phan va sb luong vi khuan khéac nhau.
Nguyén nhan sy sai khac nay 1a do cac hoat chat bai tiét tir ré cay nhu duong, acid amin,
acid hitu co va cac hoat chat khac (Glick, 2012) [76]. Vi khuan viing ré c6 thé ¢ loi cho
cay, c0 hai cho cay hay trung tinh (Lynch, 1990) [99].

1.1.3.2. Co ché kich thich sinh trwéng cia vi khudn c6 ich

Vi khuan kich thich sinh truéng tac dong dén thuc vat théng qua mot s6 co ché
truc tiép va gian tiép (Hinh 1.2 va 1.3). Vi khuan c6 thé kich thich sinh truéng truc tiép
nhu: 1) Tang cudng dinh dudng cho cdy. Nhém nay bao gom vi khuan ¢é dinh dam, vi
khuan hoa tan 1an kho tiéu, vi khuan tang cudng hat sat cho cay trong, 2) Tac dong dén
phytohormone bao gém san sinh cytokinin va gibberellin, san sinh indoleacetic acid, san
sinh ethylen; Vi khuan gién tiép kich thich sinh truéng thuc vat nhu san sinh cac hop
chét khang sinh va enzyme c6 tac dung tiéu diét va phan huay tac nhan gay bénh, san
sinh siderophores ngin can su ht sit cua tac nhan gay bénh cho cay trong, canh tranh
dinh dudng véi cac tac nhan gay bénh, san sinh ethylene va kich thich tinh khang hé
thdng cho cay trong.

C6 dinh Kiém soat
dam sinh hoc

San xuat San xuat
hormone sideropore
C6 ich Hap thu
chat dinh
dudna

cho nét
san

Hinh 1.2. Cdc co ché kich thich sinh triéng cdy trong cua vi khuan c6 ich.
(Nguon: Ramprasad va cs (2014) [114])
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Tang didn tich b vy
B lomg didp I

L Tang gl ndyndm  1aag Kich thuse va kSl
hagmy than 8

‘_‘ T Ahan gy bk
Hinh 1.3. Tdc déng cua vi khudn kich thich sinh truéng ving ré dén thyc vt
(Nguén: Pérez-Montafio va cs (2014) [110])

Trong vung ré non chii yéu phat trién vi khuan va nam. Trong vi khuan loai hinh
khong c6 bao tir chiém wu thé, trai lai Bacillus phat trién kém. Trong sb vi khuan khoéng
sinh bao tir, Pseudomonas phat trién chiém uu thé, Bacterium, Micrococcus phét trién
yéu. Trong viing ré ciing gap nhiéu loai vi sinh vat khac nhu vi khuan nitrat hda, nim
men, rong, tao va nguyén sinh dong vat. Nam men, nam maoc chiém khéng qué 10% tong
s6 vi sinh vat ving ré.

Vi khuén kich thich sinh truéng ving ré (PGPR) tac dong dén cay trong theo mot
hodc nhiéu huéng: Truc tiép kich thich ting truéng thuc vat; ting cuong hap thu chat
dinh dudng; gian tiép &rc ché cac tac nhan gay bénh cay tréng va cam tng khang ¢ thyc
vat chdng lai tac nhan gay bénh cho cay (Hayat va cs, 2010; Harikesh va cs, 2017) [84],
[83]. PGPR dugc tim thdy trong mot pham vi rat rong. Pién hinh nhu Acinetobacter,
Agrobacterium,  Arthrobacter,  Azospirillum, Bradyrhizobium, Burkholderia,
Cellulomonas, Frankia, Pantoea, Pseudomonas, Rhizobium, Serratia, Streptomyces,
Thiobacillus va Bacillus.

O nudc ta, cu thé tai ddng bang sdng Cau Long, viéc ap dung vi khuan ving ré
trong san xuat ndng nghiép dang chu yéu khai thac theo 2 huéng, nhu phan boén vi sinh
(Nguyén Hitu Hiép va cs, 2008; Cao Ngoc Piép, 2010; Cao Ngoc Diép, 2013) [26], [19],
[20] va tng dung trong phong trir sinh hoc (Tran Thi Thu Thuy, 2010) [43]. Cac két qua
nghién ctru da xac dinh kha nang phong trir sinh hoc cua céc chung vi khuan ving ré
nhu Burkholderia cepacia TG17, Pseudomonas aeruginosa 23:-1 (Nga va cs, 2010)
[107], xa khuan (Lé Minh Tudng, 2014) [47], Bacillus amyloliquefaciens, Brevibacillus
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brevis (Tran Vii Phén va cs, 2011; Tran Vii Phén va cs, 2013) [36], [37], Bacillus spp.
(Luu Thé Hung va cs, 2014; Tran Vii Phén va cs, 2014) [29], [38].

1.1.4. Vi khuén Bacillus

Cac két qua nghién ciru cho thay Bacillus spp. 1a tdc nhan phong trir sinh hoc ¢6
tiém nang thuong mai hda trong quan ly céc bénh hai quan trong trén cy tréng (Nguyén
Thi Thu Cuc va cs, 2016) [4]. Cac vi khuan vung ré thugc chi vi khuan Bacillus bao
gom nhiéu loai nhu B. subtilis, B. cereus, B. amyloliquefaciens, B. pumlus, B.
maycoides, B. pastueri, B. sphaericus, cd thé san sinh nhiéu hop chat c6 hoat tinh sinh
hoc khac nhau va c6 kha ning Gc ché nhiéu loai mam bénh trén nhiéu loai cay trong
(Gnanamanickam, 2009; Govindasamy va cs, 2010; Narayanasamy, 2013) [77], [79],
[106], hoat dong ddi khang cua Bacillus spp. c6 thé lién quan dén nhiéu co ché khac
nhau nhu su khang sinh, canh tranh dinh dudng va khéng gian séng, siéu ki sinh va kich
khang, trong d6 sy khang sinh 1a co ché phd bién, tuy nhién van c6 nhiéu truong hop co
ché chinh xac chua duoc hiéu rd. Bacillus spp. c6 kha ning tao noi bao tar chéng chiu
véi sy khoé han, nhiét, bic xa UV, dung méi hitu co va nhiéu loai khang sinh, Bacillus
spp. duoc chi y dé san xuat ché pham phong trir sinh hoc cé thé thuong mai hoa
(Govindasamy va cs, 2010; Narayanasamy, 2013) [79], [106].

Hiéu qua cua phong trir sinh hoc bénh hai ciia cac Bacillus c6 lién quan dén tac
dong cua chat khang sinh trong ngan ngira sy thiét 1ap caa mam bénh trong mé cay,
théng qua hoat dong kich khang bénh (induced systemic resistance: ISR). Nhiéu loai
thugc chi Bacillus nhu B. subtilis, B. amyloliquefaciens, B. cereus, B. pumlus, B.
mycoides, B. pastueri, B. sphaericus dugc chirng minh c6 kha nang kich thich tinh
khang bénh luu din, véi sy thay d6i vé cau tric va sinh hoa trong cay, gidp giam ty 18
va mirc d6 tram trong cua bénh trén nhiéu loai cay trong (Conrath va cs, 2002) [61].
Nhiéu co ché lién quan dén ISR cam @ng do vi khuan ving ré da dwoc nghién ciu va
ching minh (Narayanasamy, 2013) [106]. ISR kich thich bai hau hét Bacillus spp.
thuong khéng phu thugc vao salicylic acid (SA) ma vao jasmonic acid (JA), ethylene
(ET) va gen diéu hoa NPR1, vdi sy gia ting hoat tinh ciia nhiéu dang protein lién quan
dén su phat sinh bénh (pathogenesis-ralted protein). Tuy nhién, cac cam ung tinh
khang do vi khuan vung ré phu thudc vao SA va doc 1ap vaoi JA va NPR1 ciung duogc
ghi nhan. Cung vai hiéu qua phong trir sinh hoc, xur ly véi Bacillus spp., thuong gitp
kich thich su tang trueong cua cay (Lugtenberg va cs, 2009; Ramprasad va cs, 2014)
[98], [114].

Mot s6 nghién ciru cho rang st dung cac chung vi khuan Bacillus (B. subtilis, B.
megaterium va B. firmis) lam ting kha ning nay mam cua hat giéng, ré va chiéu dai
canh, khéi lwong khd va ning suit cua lac. Tuy nhién, khong cé twong quan giira hiéu
qua va kha ning ctia cac vi khuan nay dé hoa tan 1an va san xuat auxin. Nghién cau vé
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Pseudomonas cho thay, viéc nhiém Pseudomonas vao hat giéng lac 1am kich thich ting
truong cac dic diém sinh truéng cua cay lac. Theo Dey va cs (2004) [64] thi c6 sy tuong
quan gitra kha niang phén giai 1an kho tiéu cua mot sb chung vaéi viée ting ning suit qua
va céc chi sd tang truong thuc vat khac.

Cac loai vi khuan thuoc Bacillus dugc wng dung nhiéu dé kich thich sinh truong
cay trong va phong trir sdu bénh hai la Bacillus thuringiensis, Bacillus subtilis, Bacillus
megaterium, Bacillus amyloliquefaciens, Bacillus pumilus.

Bacillus thuringiensis:

Bacillus thuringiensis (Bt) Ia vi khuan Gram duong va ciing 13 loai vi khuan dat
dién hinh duoc phan lap & ving Thuringia (Bic). Bt c6 kha ning tong hop protein gay
té liét Au tring cia mot s6 lodi con trung gay hai, trong d6 ¢ sau duc qua bong, cac loai
sdu dyc than ngd chau A va chau Au. Ching déu 1a sau hai thuc vat pho bién, c6 kha
nang gdy ra nhitng Sy tan pha nghiém trong. Bacillus thuringiensis cé doc tinh thudc
nhom I1I, LD50 duong udng la > 8.000 mg/kg. Thubc rat it doc d6i véi moi trudng va
ky sinh c6 ich, khong doc ddi véi ca va ong mat. Bt 12 loai thuéc nguon goc tir vi khuan,
duoc san xuat bang phuong phap 1én men vi khuan Bacillus thuringiensis. San pham Ién
men 1a doc t6 & dang protein tinh thé va bao tir. Boc t nay 1a nhitng hop chét protein
cao phan tir khdng bén viing trong méi truong kiém, méi truong acid manh va dudi tac
dong cua mot sé loai enzyme; khong tan trong nudc va trong nhiéu dung mai hitu co,
nhung tan trong dung dich kiém c6 d6 pH tir 10 trg 18n, tan trong dich rudt caa 4u tring
sau bo Lepidoptera. Do 16n cua tinh thé doc t6 tir 0,5 - 2 um.

Bacillus subtilis:

Vi khuan Bacillus subtilis c6 kha ning thay thé cac chat dinh dudng khoang chinh
trong cay théng qua ca chu trinh carbon va nito. Dé hd trg chu trinh carbon, B. subtilis
phan hiy rom ra, pectin, cellulose va céc vat liéu hitu co khac. B. subtilis sau d6 c6 thé
tao ra cac rao can duoc goi 1a mang sinh hoc (biofilm) hoat dong nhu mét 14 chan dé
ngan chin sy x&m nhap caa tac nhan gay bénh. Sau khi biofilm dugc tao ra, n6 co thé
ngan chan mam bénh xam nhap vao cdy. Tuy nhién PGPR ciing khong c6 kha ning hoic
xam chiém vao ré cay. Nghién ciru cia Manjula va cs (2004) [100] cho thay sir dung té
bao vi khuan Bacillus subtilis chiung AF1 c6 hiéu qua han ché bénh thdi trai cam va gi
sat lac tot hon sir dung dich chiét nudi cay vi khuan.

Bacillus megaterium

Bacillus megaterium co tac dung twong ty nhu vi khuan B. subtilis tuy nhién c6
mot chirc nang ndi troi 1a hoa tan phosphate kho tan thanh céc dang dé tan gilp cy trong
dé dang st dung. Vi vay, phosphate khdng con can phai dwoc ap dung theo cach truyén
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théng. Nhitng loai vi khuan ndy mang lai nhiéu loi ich, ting truéng thyuc vat, bao vé va
tang truéng cay trong chi 1a mét sé trong nhirng gi vi khuan nay cung cap.

Bacillus amyloliquefaciens

Bacillus amyloliquefaciens 1a mot loai vi khuan thuoc Bacillus. Trong nong
nghiép, B. amyloliquefaciens duoc xem la vi khuan ving ré cay va duoc sir dung dé han
ché mét sé tac nhan gay bénh ¢ ngudn gdce tir dat, tir cac gia thé; dugc dung trong thuy
san va thay canh dé han ché mot sé tic nhan gay bénh nhu Ralstonia solanacearum,
Pythium spp., Rhizoctonia solani, Alternaria tenuissima va Fusarium. No ciing duoc
ding trong cai thién kha ning chiu dung ré cdy ddi véi stress mudi. Bacillus
amyloliquefaciens duoc coi 1a mot loai rhizobacteria thiic dy ting truéng va co kha
ning nhanh chéng xam chiém ré cay.

1.1.5. Khai niém vé ché pham sinh hec

Theo y kién caia cac nha khoa hoc, ché pham sinh hoc 14 san pham caa qua trinh
tai tao va sir dung tai nguyén sinh hoc. Bé phan loai ché pham sinh hoc nguai ta chia ra:
Ché pham sinh hoc truyén thong va ché pham sinh hoc méi. Cac ché pham (san pham)
sinh hoc truyén thdng vi du bao gém vat liéu xay dung tir gd, gidy va bot gidy, ring va
c4c san pham tir ring. Céc ché pham sinh hoc méi cé thé bao gom cac ché pham c6
ngudn gdc sinh hoc nhu nhién liéu sinh hoc, ning luong sinh hoc, tinh bt va cellulose
ethanol, chat két dinh sinh hoc, nhyua sinh hoc ... Ché pham sinh hoc méi 1a ddi tugng
va két qua caa hoat dong nghién ciru va phét trién mot cach dang ké cudi thé ky 20, dau
thé ky 21. Ché pham sinh hoc c6 nguén gdc tir tai nguyén sinh hoc cd thé thay thé nhiéu
nhién liéu, hda chat, nhua hién dang c6 nguon goc tir dau khi (Trung thm Théng tin
Khoa hoc va Cong nghé TP. H6 Chi Minh, 2012) [46].

Ché pham sinh hoc 1a c&c san pham c6 hoat tinh sinh hoc chira it nhat mot chiang
vi sinh vat c6 ich trong vat liéu mang c6 thé duy tri sic séng caa VSV ¢6 loi, gitp phan
tac va duy tri sicc séng cua vi sinh vat khi 4p dung ngoai dong, kinh té va dé sir dung
(Gupta va cs, 2015) [80].

Hién nay, su phat trién cua nén ndng nghiép nudc ta dang di vao muc do tham
canh cao véi viéc st dung ngay cang nhiéu phan bén hda hoc, thudc bao vé thue vat hoa
hoc va hang loat cac bién phap nhu tréng la 3 vy, pha ring canh tac ca phé, ho tiéu,
diéu... véi muc dich khai thac, chay theo nang suét va san lurong. Chinh vi vay, vai su
canh tac trén di lam cho dét dai ngay cang thodi hoa, dinh dudng bi mat can d6i, mat
can bang hé sinh thai trong dat, hé vi sinh vat trong dat bi pha hity, ton du cac chét doc
hai trong dat ngay cang cao, ngudn bénh tich iy trong dat cang nhiéu dan dén phat sinh
mét s6 dich hai khdng du bao trudc.
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Chinh vi vay, xu huéng quay tro lai nén ndng nghiép hitu co véi viée tang cudng
sir dung ché pham sinh hoc, phan bon hitu co trong canh tac cay trong dang 1a xu huéng
chung caa Viét Nam néi riéng va thé gigi néi chung.

1.2. CO SO THUC TIEN CUA PE TAI
1.2.1. Tinh hinh san xuit lac trén thé giéi va Viét Nam
1.2.1.1. Trén thé gici

Bdng 1.2. Dién tich, ning sudt va san lirong lac trén thé gidi tir nam 2009 — 2018

Nim Dién tich San lqu”ng Ning suat
(triéu ha) (triéu tan) (ta/ha)
2009 23,95 36,46 15,2
2010 26,14 43,48 16,6
2011 25,10 40,87 16,3
2012 25,56 42,01 16,4
2013 27,25 46,42 17,0
2014 27,31 45,59 16,7
2015 26,41 44,22 16,7
2016 27,24 44,54 16,3
2017 28,21 47,44 16,8
2018 28,51 45,95 16,1

(Nguon: FAOSTAT, 2020) [68]

San xuat lac trén thé gisi cha yéu dé khai thac dau thuc vat, dic biét 1a ¢ nhitng
nuéc phét trién. Theo sb liéu thong ké cua (FAOSTAT, 2020) [68], nho 4p dung tién bo
khoa hoc, bién phap k§ thuat canh tac trong san xuat lac, d3 nang cao ning suit ciing
nhu san luong hiang nam trén thé gidi.

- V& dién tich: Dién tich tréng lac trong 10 ndm qua (2009 - 2018) bién dong theo
chiéu huéng ting dién tich, nam 2009 dat 23,95 tri¢u ha, dén nam 2018 dat 28,51 tri¢u ha
tang 1én 119,0%. Tinh dén nam 2018 trén thé gidi c6 trén 115 nudce trong lac, trong s6
nhitng quéc gia trong lac trén thé gisi, An Do (dat 4,9 triéu ha) 1a qudc gia dimg dau vé
dién tich san xuat, ké dén 1a Trung Quéc (4,6 triéu ha), Sudan (3,06 triéu ha), Nigeria (2,9
triéu ha), Myanmar (1,03 triéu ha), Senegal (1 triéu ha), Niger (0,9 triéu ha), Chad (0,8
triéu ha), Guinea (0,8 triéu ha) va My (0,6 triéu ha). Trong s6 10 qudc gia trén, so véi thoi



16

diém nam 2009, cac qudc gia co dién tich san xuét lac nam 2018 ting dang ké 1a Guinea
(tir 0,21 triéu ha Ién 0,78 triéu ha, tang 266,6 %), Sudan (ttr 0,95 triéu ha 1én 3,06 tri¢u ha,
tang 222,6%) va Niger (tir 0,59 triéu ha I&n 0,92 triéu ha, ting 56,3 %); bén canh d6, An
Do va Senegal 1a 2 qudc gia lai thu hep dién tich san xuat, giam xuéng lan luot 12 9,8 %
va 9,1 %. Ngoai ra, cac qudc gia khac nhu My, Nigeria, Trung Qubc, Myanmar cé ting
nhung khong déng ké (FAOSTAT, 2020) [68].
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Hinh 1.4. Dién tich lac nam 2018 ciia mét sé quoc gia trén thé gidi

- V& ning suat: Nang suat lac & mdi viing va qudc gia c6 nhitng bién dong khac
nhau tuy vao quy mo san xuat, diéu Kién sinh thai va trinh do canh tac. Nang suét lac trén
thé gi6i trong 10 nim qua (2009 - 2018) ¢6 ting nhung rat cham, dao dong trong khoang
15,2 - 17,0 ta/ha. So véi nam 2009 (15,2 ta/ha), ning suat lac trén thé gii nam 2018 chi
tang 5,9% (16,1 ta/ha). Nang suat lac cta cac nudc chénh léch nhau kha I6n va khong on
dinh qua cac nam. Mic du, tinh dén nim 2018 so véi thoi diém nam 2009, mot sé quéc
gia dat ning suat binh quan rét cao so véi ning suét binh quan thé gisi nhung dién tich
gieo trong lai rat thap va giam dan duogc thé hién ¢ hinh 1.5: Uzbekistan nim 2009 dat
ning suat 36,3 ta/ha, dién tich gieo trong 1 2.200 ha, d¢én nam 2018 1a 186,8 ta/ha véi
dién tich giam xuéng con 1.033 ha; ndm 2009 ning suit tai Guyana chi c6 8,0 ta/ha trén
dién tich gieo trong 1 1.933 ha, dén nam 2018 di ting 1én 49,0 ta/ha nhung dién tich chi
con 56 ha. Tuong tu, tai Israel dat ning suét 56,0 ta/ha véi dién tich 1a 2.880 ha, dén nim
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2018 nang suét ciing nhu dién tich gieo tréng giam xudng con 52,2 ta/ha va dién tich 2.710
ha. My, Malaysia, Nicaragua 1a nhitng quéc gia dat ning sut trén 40,0 ta/ha; cac nudc co
nang suat con rat thip la Bhutan, Zimbabwe, Mozambique véi ning suat chi dao déng 2,5
- 3,4 talha (FAOSTAT, 2020) [68].
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Hinh 1.5. Néng sudt lac nam 2018 ciia mét s6 quoc gia trén thé gidi

- Vé san lwong: Mic du, trong 10 nim qua (2009 - 2018), An D6 14 québc gia c6
dién tich san xuét lac dung thar nhat, chi yéu phat trién san xuat lac & nhitng ving dat kho
han, dua vao nudc troi nén ning sut lac binh quan trong giai doan nay dat 14,1 ta/ha (chi
chiém 85,0% so véi ning suat thé gidi). Trung Quéc 1a qubc gia ding thir 2 vé dién tich
san xuat; tuy nhién Trung Qudc lai 1a quéc gia ludn dan dau vé san luong lac, ning suat
binh quan (36,0 ta/ha) ludn cao hon so voi ning suat binh quan thé giéi 155,0%, dan dén
san luong ludn dan dau thé gigi, chiém 37,7% tong san luong toan thé gidi (nam 2018).
Céc qudc gia c6 san lugng lac cao nhat thé gigi nim 2018 sau Trung Qudc 1a An P9,
Nigeria, Sudan, My, Myanmar, Argentina, Chad, Senegal, Guinea. Sy gia ting vé dién
tich va nang suit trong nhitng nam gan day da thuc diy gia ting san luong lac trén thé
giéi. Nam 2009, san lwong lac trén thé gioi dat 36,46 triéu tin/nim, nim 2018 d3 ting
26,0% so v&i nam 2009, dat 45,95 tridu tan/nam.
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Hinh 1.6. Ty 1é sdn lwong lac nam 2018 ciia mét sé quac gia trén thé gisi
1.2.1.2. Tinh hinh sin xudt lac ¢ Vi¢t Nam

Theo s6 lidu thdng k&, Viét Nam trong nhitng nam qua la quéc gia c6 dién tich
san xuat lac nam trong top 25 nudc c6 dién tich san xuat lac 16n trén thé gidi, nang suat
dung thir 29 va san luong ding tha 17 trén thé gisi. Cay lac tai Viét Nam duoc trong khap
trén 7 viing sinh thai. Mot s ving trdng lac trong diém d6 1a Bic Trung B9, trung du mién
nGi phia Béc va viing duyén hai mién Trung (FAOSTAT, 2020) [68].

Hién nay cay lac dugc trong hau hét cac ving sinh thai va ning suét lac ciing
ngay duoc cai thién, tuy nhién van con c6 sy chénh léch 16n vé nang suét lac gitra cac
viing san xuat. Trong d6 nang suét lac ctia mot s6 tinh trung mién Trung (Quang Binh,
Quang Tri, Thira Thién Hué va Quang Nam) thip hon ning suit lac cua cac ving khéc
trong khu vuc mién Trung nhu Ha Tinh, Nghé An, Binh Dinh. Nguyén nhan ning suat
lac & viing nay thap c6 thé lién quan dén mua lanh kéo dai dau vy Pong Xuan, gié kho
néng vao cudi vu Pong Xuan va vu Hé Thu. Bén canh d6 1 sy pha hoai cua cac ddi
tuong dich hai lac.

Trong giai doan tir nam 2014 dén nam 2018 dién tich san xuat bién dong theo
chiéu huéng giam, dao dong trong khoang 184,8 - 208,7 nghin ha va giam thap nhat la
nam 2016, sau d6 ndm 2017 ting truong tro lai, dén nam 2018 lai tiép tuc giam. Trong
khi d6, ning suit lac lai duoc cai thién dang ké, ndm sau ludn ting hon nidm trude, nim
2018 dat nang suat binh quan 14 24,7 ta/ha, ting 13,8 % so v&i nam 2014 (dat 21,7 ta/ha).
Tuy nhién, nho ¢6 cha truong, chinh sach phat trién ndng nghiép ciia nha nudc va tng
dung nhanh cua tién bo ki thuat mang lai nén ning suit lac dwoc cai thién, ting dan theo
tirng nam va san luong lac trén ca nuéc van giit mic 6n dinh trong 5 nam qua (2014 -
2018) va dao dong 453,3 - 458,7 nghin tin/ndm (Tong cuc thong ké Viét Nam, 2020)
[50].
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Theo quyét dinh s6 124/QP-TTg nam 2012, quyét dinh s 35/QD-BNN-KHCN
d3 cho thay Viét Nam chua dat duoc ké hoach chi tiéu dién tich lac dén nim 2015 1a
400 nghin ha va ning sut binh quan dat 30,0 ta/ha; ciing nhu kho dat duoc ké hoach
dén nam 2020 1a 450 nghin ha, san lugng trén 800 nghin tan. O cac tinh phia Nam vu
lac mia khd hoan toan thiéu nudc, riéng & cac tinh Bong bang séng Ctru Long lac thudng
dugc trong trong vu Bong Xuan va Xuin He, trén co s& tan dung ngudn nude va d6 am
ddng ruong cua vu laa trude do.

Bdng 1.3. Dién tich, ning sudt va san lieong lac ¢ Viét Nam tir ndm 2014 — 2018

Nam |- 5514 2015 2016 2017 2018
Chi tiéu
Dién tich (nghin ha) 208,7 | 2002 1848 | 1956 | 1857
Niing suét (ta/ha) 21,7 22,7 23,1 23,5 24,7
San lwgng (nghin tdn) 453,3 454,1 427,2 459,6 458,7

(Nguén: Téng cuc thang ké Viét Nam)

O khia canh vuing sinh thai néng nghiép, duyén hai mién Trung la viing c6 dién
tich gieo trong lac 16n, véi dién tich hon 32.614,9 nghin ha (chiém 17,1 % so vdi tong
s6); ddng bang sdng Ctru Long 13 viing ¢6 ning suat cao nhat (39,4 ta/ha). Vé goc do
dia phuong, thi cac tinh c6 dién tich lac trén 10.000 ha/nam tro 1&n 12 Ha Giang, Bac
Giang, Nghé An, Ha Tinh, Quang Nam, Binh Dinh. Tra Vinh I tinh dat ning sut lac
cao nhat nuéc > 50 ta/ha. Riéng tinh Ca Mau 1a khéng san xuat lac.

Dién tich lac ¢ Viét Nam chiém khoang 0,7 - 1,0% cua thé gidi va san lugng lac
chiém 1,0 - 1,4% cua thé gidi do ning sut lac ¢ Viét Nam nhin chung cao hon ning suat
lac trung binh cta thé gi6i véi ty 16 dat tir 127 - 144% so v6i nang sut lac cia thé gidi.

1.2.1.3. Tinh hinh sin xudt lac & tinh Quing Nam

Quang Nam la mot tinh c¢6 diéu kién tu nhién kha thuan loi cho viéc san xuat lac
va la tinh ¢6 dién tich trong lac 16n nhat khu vuc duyén hai Nam Trung Bo. O day, lac
la mét trong nhitng cay céng nghiép ngan ngay chu luc. Cay lac da va dang mang lai gia
tri kinh té 6n dinh cho ba con ndng dan trén dia ban tinh, diac biét ddi véi cac huyén
Thing Binh, Pai Loc, Pién Ban, Duy Xuyén. Thu nhap tir san xuat lac dong gop mot
phan quan trong trong doi séng caa ba con, 1a ngudn thu nhap quan trong hang nim dé
céc ho ndng dan chi tiéu cho cudc séng gia dinh. Tuy nhién, trong nhitng nim qua, tinh
hinh san xuat lac trén dia ban ciing c6 mot s6 khé khin nhat dinh nhu thoi tiét khdng
thuan lgi (han han, 1ii lut, rét d&am rét hai kéo dai...), tinh hinh bién dong vé gia san pham
dau vao va dau ra cua thi truong.
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Bdng 1.4. Dién tich, ning sudt, san lirong lac ¢ Qudng Nam giai doan 2011 - 2020

Dién tich Ning suét San lugng
Nam )
(ha) (ta/ha) (tan)

2011 9.979 14,4 14.353
2012 9.932 18,2 18.105
2013 10.758 19,9 21.399
2014 10.159 18,5 18.791
2015 9.745 19,6 19.094
2016 10.266 20,3 20.839
2017 10.266 19,5 20.187
2018 9.935 21,4 21.260
2019 9.552 20,3 19.390
2020 9.728 22,6 21.985

(Nguon: Nién giam thong ké tinh Quang Nam)

Nién giam thong ké tinh Quang Nam nam 2020 [49] cho thay: Tir nam 2011 dén
2012, dién tich trong lac cta tinh c6 xu hudng giam nhe tir 9.979 ha xudng con 9.932
ha. Tuy nhién, nho 4p dung cac bién phéap k¥ thuat t6t 1am cho ning suat lac ting dan
qua ting ndm nén san lugng van dat cao. Nam 2013, dién tich tr6ng lac cua tinh c6 xu
hudng tang 1én va dat 10.758 ha, thoi diém nay do anh huéng ctia bién doi khi hau nén
tinh c¢6 chinh sach chuyén ddi co ciu ciy trong tir cac vung trong lua thiéu nuée tudi
sang cdy trong can chi yéu 13 cay lac, vi vay, mirc d6 ddu tu cho cay lac ciing kha hon
nén nang suit lac dat kha cao vao nam 2013 1a 18,2 ta/ha va san lugng 1én dén 21.399
tan. Dén 2014, dién tich trong lac & Quang Nam bat dau giam lai va chi con 9.745 ha
vao nam 2015.

Su bién dong vé dién tich lac & Quang Nam chu yéu la do anh hudng cua bién do6i
khi hau va chuyén d6i muc dich sir dung dat. Tuy nhién, c6 thé thdy rang nang suat lac &
Quang Nam con qua thép, dao dong tir 14,4 - 19,9 ta/ha, théip hon nang suét lac binh quan
ca nude 0,76 - 6,54 ta/ha. Két qua ndy mot phan do ngudi dan & day van lam theo cach
truyén théng, duoc ching hay ché. Mot s nong dan hoc héi ki thuat nhung ap dung vao
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sdn xuat con tuy tién, chua hop 1y va khong dong bd ké ca viéc chon giong dé san xuat va
quan ly sau bénh hai cling chua dugc quan tam.

1.2.2. Nhitng thuan loi va khé khin trong san xuét lac

Lac la cay trong dé tinh, c6 thé tréng trén nhiéu vang sinh thai véi cac loai dat
khac nhau, 12 loai cay ho dau, ¢ nhu cau dinh dudng khdng cao va c6 kha ning sir dung
duge dam tir khdng khi nhd cac vi khuan nét san. Tuy nhién, cay lac yéu cau chit ché
vé diéu kién ly tinh caa dat. Cay lac duoc trong chu yéu & nudc ta trén dat do bazan, dat
cat ven bién, dat xam, phan I6n nghéo dinh dudng ma tap quan dau tu tham canh lai han
ché, nén chua phat huy duoc tiém ning ning suét cua giéng. Ciing do tréng trén nhiéu
ving khac nhau nén ning suat lac ¢ su chénh léch Ién giita cac ving sinh thai (Ngo
Thé Dan va cs, 2000) [16].

O Viét Nam khi hau nhin chung pht hop véi yéu ciu sinh treéng va phat trién
cua cay lac. O céc tinh phia Béc, cay lac duoc trong cha yéu vao vu Xuan (gieo thang
2, thu hoach thang 6). O vu nay vao thoi diém gieo trong thuong khé han (luong mua
trung binh thap thudng tir 20 — 40 mm) vao thoi diém thu hoach thuong c6 mua 16n (200
— 250 mm) d4 lam anh huéng dén ning suat va chat luong hat. Mot s ving triing, thap,
ven sdng con ¢ thé bi ngap ung gay that thu. Luong mua trong vu lac Xuan & céc tinh
mién ndi phia Bac khoang 600 — 800 mm, nhung phan bd khong déu. Ving trong lac
Thanh Hoa, Nghé An, luong mua thap khoang 450 — 550 mm nhung phan b déu hon
giita cAc thang nén tao diéu kién cho lac sinh truong va dat nang suit cao hon cac tinh
trung du mién ndi phia Bic. Ngoai yéu té mua, yéu té nhiét a6 ddi voi vu lac Xuan &
phia Bic ciing han ché hon so véi cac vu lac & cac tinh phia Nam. Lac 1a cy trong thich
ing khi hau néng, trong d6 nhiét d6 dat 1a mot yéu té quan trong anh huong dén su nay
mam, moc va tdc do sinh trudng ban dau cua cdy con. Thoi vu gieo trong & cac tinh phia
Bic thudng roi vao cudi thang mot dén hét thang hai, ltc nay nhiét do trung binh thuong
thap, khoang 16 — 18°C. Ca biét ¢ nhitng nam nhiét do xuéng thap dudi 10° lién tuc
trong 10 - 15 ngay di 1am thoi gian moc bi kéo dai, ty 16 nay mam thap va sic séng caa
cay con giam. Lam anh huong dén mat do cay trén dong rudng strc sinh truong phat
trién va nang suat lac, day ciling chinh 1a nguyén nhan ning suat lac & c4c tinh phia Bac
thuong khong cao va 6n dinh qua cac nam.

Hau hét nong dan trong lac thiéu von dé mua gidng tot va vat tu dap tmg duoc
quy trinh trdng lac tién bo nén ning suit dat chua cao so véi tiém ning cua gidng mai.
Thiéu giéng lac c6 ning suét cao, chat lwong san pham tét, chdng chiu sau bénh kha,
thoi gian sinh trudng phu hop va kha nang thich ing rong cho cac vung sinh thai khac
nhau 12 nguy@n nhan cha yéu 1am han ché niang suat lac. Theo Ngd Thé Dan va cs (2000)
[16] trong ca nudce chua cd co quan hay cong ty nao chuyén tdm chiu trach nhiém san
Xuit va cung ung gidng dau dd cac cap nhu mot sb cay trong khac (lua, ngd, ca phé, cay
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an qua) Vi hat gidng lac chtra ham luong dau cao dé& bi mat sic nay mam trong qué trinh
bao quan. Giéng dau dd néi chung va gidng lac n6i riéng 1a do ndng dan tu san xuét, bao
quan va trao di 1an nhau, do vay dan dén tinh trang Ian gidng. Day chinh 1a mét trong
nhitg nguyén nhan lam cho nang suat lac thap va khdng 6n dinh qua cac nam.

Thiéu tién bo ky thuat, quy hoach viing san xuat tap trung, do diéu kién dét canh
tac han ché, dic biét Ia c4c tinh phia Béc, ruéng dat manh man, nho 1é nén viéc dwa cong
nghé cao vao san xuat con gap nhiéu kho khin, 1am cho gia thanh san xuét lac con cao.
Do chua c¢6 quy hoach viing san xuat tap trung nén dau ra ctia san pham ciing thuong
khong 6n dinh va déng déu & cac dia phuong trong lac (Ngd Thé Dan va cs, 2000) [16].
Gia dau ra cua san pham khong 6n dinh 13 do chua x4y dung dugc nhitng ving chuyén
canh san xuat mang tinh hang ho4, cong tac t6 chirc thu mua, ché bién va xuat khau con
chua dugc quan tim dang muc, dan dén tinh trang tranh mua, tranh ban, tranh xuat khau
lam cho gi& khdng 6n dinh. Vao thoi diém thu hoach, gia lac xubng qué thap. Do thiéu
vbn dau tu nén nong dan phai ban véi gia ré dé tai dau tu cho san xuat cay trong sau.

Bén canh d6, nang sut lac con chiu anh huong cua nhiéu ddi tuong dich hai gay
hai nhu siu, bénh hai (Woothisak va cs, 1991; Mehan va cs, 1994; Sharma va cs, 2006;
Le va cs, 2012b) [131], [104], [120], [94]. Piéu kién khi hau nhiét di am két hop voi
su gia tang vé dién tich trong va viéc ap dung céac bién phap ki thuat tham canh trén
cay lac 1am phéat sinh ngay cang nhiéu cac ddi tuong sau bénh hai, mic do gay hai
nhiéu hon 1am giam ning suat va san lugng cua cay lac. Két qua nghién cau cho thay
céc yéu té sau bénh hai lac bao gdm sau xam, sdu khoang, sdu xanh an 14, rép (Ranga
va cs, 2013) [115]. Cac bénh hai lac bao gom bénh 16 ¢6 ré, héo rii goc mébe den, héo rii
g6c méc trang, héo ril tai xanh (Ngd Thé Dan va cs, 2000; Lé Nhu Cuong, 2004; Nguyén
Thi Nguyét va cs, 2004; Le va cs, 2012b) [16], [5], [35], [94].

Lam dung phan bon, thudc bao vé thuc vat héa hoc trong san xuit néng nghiép
noi chung va trdng trot noi riéng da gay tich lily chat doc hai trong méi truong, ton du
trén ndng san pham, gay doc hai truc tiép dén ngudi san xuat va tiéu dung. Viéc nghién
ctru va dua vao st dung cac vi sinh vat ¢6 ich gitip cdy sinh truong, phat trién tot, han
ché bénh hai va cho ning sut cao, vin dam bao can bang sinh thai va san xuat ndng
nghiép bén viing (Figueiredo va cs, 2016; Singh va cs, 2017) [69], [123].

Véi cay lac, vi khuan kich thich sinh trudong da duoc nghién cau va ang dung
trong thuc té nhu st dung cac vi khuan cé dinh dam cong sinh (Bradyrhizobium,
Rhizobium) dé nang cao ning suat lac (Boogerd va cs, 1997; Spaink, 2000; Saleena va
cs, 2001) [57], [124], [118]. Vi khuan nt san con dugc sir dung trong phong trir sinh
hoc bénh hai cdy trong (Ghasemi va cs, 2017) [75]. St dung vi sinh vat du6i dang phan
bon vi sinh vt (goi tit 12 phan vi sinh) 1a san pham chta mot hay nhiéu chung vi sinh
vat song, da duoc tuyén chon c6 mat do dat theo tiéu chuan hién hanh. Théng qua cac
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hoat dong cua vi sinh vat sau qua trinh bén vao dat tao nén cac chat dinh dudng ma cay
trdng sir dung dugc (N, P, K) hay cac hoat chit sinh hoc, gop phan ning cao ning suat
va chat luong ndng san. Do d6, phan vi sinh bao dam khéng gy anh huong xau dén
ngudi, dong thuc vat, moi treong sinh thai va chat luong ndng san.

1.2.3. Str dung ché pham sinh hoc trong san xuit cay tréng

Phong trir sinh hoc bénh cay bang cach sir dung vi sinh vat c6 loi, quan trong trong
d6 1a cac vi khuan ving ré, da duoc ching minh 12 bién phap hiéu qua va than thién véi
moi trudng sinh thai, trién vong trong thay thé cho bién phap hda hoc (Gnanamanickam,
2009) [77]. O nudc ta, Luat Bao vé va kiém dich thuc vat c6 hiéu luc tir ngay 01/01/2015,
da chi rd chién lugc bao vé thyuc vat theo hudng sinh hoc va phong trir sinh hoc 13 huéng
chu dao trong cong tac bao vé thyuc vat (BVTV), trong d6 “trong cay khoe” 1a bude dau
tién trong cong tic BVTV. Dé cly trong duoc khoe, can quan tam dén sic khoe cua bo
ré. Tir sau cdng b cua Hiltner, nhiéu két qua nghién ctu c6 gia tri vé mat co sd va thuc
tién da dugc cong bé, theo d6 khang dinh vai trd quan trong cta cac vi sinh vat o loi &
viing ré trong bao vé sirc khoe cho cay trong than thien vai sinh théi va thuat ngit PGPR
(plant growth promontory rhizobacteria) duoc ding dé chi 1a vi khuan ving ré kich thich
tang truong thuc vat (Kloepper va cs, 1980) [90].

Hiéu qua caa vi sinh vat trong viéc 1am ting kha nang sinh truong phat trién cay
trong, han ché sir dung phan bon hoa hoc ciing nhu ting ning suat, chat lugng ndng san
d3 dugc khang dinh trong nhiéu cong trinh nghién ciu cua nhiéu nude trén thé gidi. Gan
day, huéng khai thac PGPR nham thay thé cho hda chat ndng nghiép duoc quan tam
hon, nham gip giam sy phu thudc vao phan bon héa hoc va thuéc BVTV, giam chi phi
dau tu nén cho loi ich vé kinh té va méi truong (Akhtar va Siddiqui, 2010; Gupta va cs,
2015) [54], [80], gilp cay trong chdng chiu tot hon vai diéu kién méi truong khac nghiét
do tac dong cua bién doi khi hau (Babalola, 2010) [56] 1a cong cu hiéu qua cho san xuat
ndng nghiép theo huéng bén viing (Gupta va cs, 2015) [80]. Vi dy: Ché pham Nitragin,
Azotobacterin chtra cac vi sinh vat c6 kha nang c¢6 dinh dam (Hamdi, 1982) [82]. Ché
pham Photphobacterin chira c4c vi sinh vat c6 kha ning phan giai 1an kho tan trong dat
hodc cac ché pham nam ré, ché pham tao lam.

Hién nay, viéc ttng dung céc vi sinh vat dé bao vé cay trong dang duoc quan tam
vi no it gy doc hai va dam bao can bang sinh thai: C6 thé ké dén mot sé céc ché pham
sau: Virus gay bénh cho con tring, vi khuan gay bénh cho cn tring va chuét, vi sinh
vat d6i khang. Nguoi ta da san xuat duoc ché pham dé trir sdu xanh, sau rém thong bang
cach 1am cho sau ngimg n, it hoat dong, truong phii; Mot s6 ché pham tir vi khuan gay
bénh cho c6n tring va chudt nhu ché pham Bt dé trir sdu to, sdu xanh buém tring hai
rau hodc ché pham Biorat, ché pham Miroca dé gay bénh duong rudt cho chudt. Ngoai
viéc trng dung cac vi sinh vat gay bénh cho cbn tring va dich hai nhu trén, nguoi ta da
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nghién ciru tim ra cac loai ndm, cac loai vi khuan, cac loai virus ddi khang véi cac vi
sinh vat gay bénh hoac co dai tc la khi c6 mat nhitng loai vi sinh vat nay thi cac vi sinh
vat gay bénh ma dbi khang vai ching s& khdng phat sinh, phét trién dwgc. Vi du: St
dung nim Penicillium (cac loai Penicillium oxalicum, Penicillium frequentans,
Penicillium vermiculatum, Penicillium nigricans, Penicillium chrysogetum) dé déi
khang véi cac nAm Pythium spp. Rhizoctonia solani, Sclerotium cepivorum, Vertcillium
alboatrum; Str dung vi khuan Steptomyces griseoviridy dé dbi khang véi bénh nim
Fusarium.

Tuy nhién, bién phap sinh hoc ciing c6 mét sé nhuoc diém nhu phu thudc nhiéu
vao diéu kién thoi tiét khi hau khi &p dung, céc ché pham sinh hoc thuong c6 thoi gian bao
quan khong dai, gia thanh san xuat cao. Bén canh do, bién phap nay co thé can thoi gian méi
phéat huy hiéu qua trong quan ly bénh (Lé Nhu Cuong va cs, 2018) [13]. Vi vay nghién ctu
g dung ché pham sinh hoc nham ting hiéu qua trong san xuat cay trong la can thiét.

1.3. CAC VAN PE NGHIEN CUU LIEN QUAN PEN DPE TAI

Trong hé sinh thai ty nhién va trong trot ludn ton tai 3 nhém sinh vat chinh la cay
trong — sinh vat gay hai — sinh vt c6 ich. Sy twong tac giira 3 yéu té nay 1a co so khoa
hoc cho quan ly san xut cay trong c6 hiéu qua. Nhiém vu caa nha khoa hoc 1a tac dong
dé lam cho can bang sinh hoc nay chuyén dich theo huéng cé lgi cho con nguoi. Bé
thuc hién dugc diéu nay can thiét cd cac kién thirc vé cay trong — sinh vat gay hai — vi
sinh vt c6 ich. Trong khudn khé luan &n nay, nhitng phan tiép theo s& trinh bay mot s6
két qua nghién ctu lién quan dén cay lac, mot sb vi sinh vat c6 ich ddi vai cay lac va
mat s6 vi sinh vat gay bénh cho cay lac.

1.3.1. Nghién ctru ngoai nwéc

Lac (Arachis hypogaea L.) la cdy ho dau hang nim duoc cho rang ¢ ngudn gbc
tir Nam My xuét xt 6 thé dén tir cac nuéc Bolivia, Paraguay, Peru, Tay Braxin, va Bic
Argentina. Cay lac 1a cay tréng quan trong cia mot sé nudc trén thé gisi (Florkowski,
1994) [71]. Lac dugc trong rong rai trén thé gisi dac biét 1a nhitng ving ¢ lwong mua it
nhat 500 mm, nhiét d6 tir 25°C dén 30°C, va pH tir 5,5 dén 7,0 (Weiss, 2000) [130].

1.3.1.1. Nghién civu sir dung vi khuén cé ich cho cdy lac

Dit dai chira rat nhiéu cac sinh vat sdng véi kich thude hién vi nhu vi khuan,
niam, xa khuan...

Déi véi bénh héo rii lac, mot s6 vi khuan ciing di duoc nghién ciu dé trir ndm
Sclerotium rolfsii gay bénh héo rii gbc méc trang, nAm Rhizoctonia solani gay bénh 1o
co r&, nam Aspergillus niger gay bénh héo rii gbc mbe den. Hau hét cac vi khuan thuoc
chi Pseudomonas va Bacillus. Vi khuan Pseudomonas cé thé wc ché sgi nam va lam
giam nay mam cua hach nim (Ganesan va cs, 1987; Kishore va cs, 2005; Ganesan va
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cs, 2007; Pastor va cs, 2010; Tonelli va cs, 2010; Le va cs, 2012a) [72], [89], [73], [109],
[128], [93]. Mic du céc vi khuan thudc loai Pseudomonas thudng san sinh mot sb chat
khang sinh nhu 2,4-diacetylphloroglucinol, pyrrolnitrin, pyoluteorin, rhizoxin,
phenazine va lipopeptide (Raaijmakers va cs, 2010; Le va cs, 2012a; Rodriguez va cs,
2018) [112], [93], [117] nhung vai trd cua cac hoat chat nay va mot sb hoat chat khéc
trong tac dong ddi khang véi nam S. rolfsii chua duoc nghién ctu nhiéu. Thém vao d6
rat it nghién cou vé cac gene quy dinh kha niang dbi khang cua céc vi khuan
Pseudomonas dugc thir nghiém voi ndm gay bénh S. rolfsii. Bén canh Pseudomonas,
mot s6 loai va chang vi khuan thuoc chi Bacillus ciing duoc nghién ctiru kha nang doi
khang vai ndam S. rolfsii. Nghién ctiu ciia (Abd-Allah, 2005) [51] cho thay rang xu ly
hat gidng véi Bacillus subtilis c6 thé han ché bénh hai va nang cao s6 qua lac. Mic du da
c6 cac nghién ctru vé vi khuan ddi khang phong trir S. rolfsii nhung rét it nghién ctru co ban
vé co ché ddi khang va phan 16n cac nghién ciru déu tién hanh trong diéu kién nhan tao va
rat it duoc danh gia trén dong ruong.

Str dung vi sinh vat c6 ich trong san xuat lac da dugc nghién ctu va ang dung tir
lau v&i cac ché pham vi khuan Rhizobia c¢6 dinh dam (Hayat va cs, 2010;
Yuttavanichakul va cs, 2012) [84], [132]. M6t s6 vi khuan kich thich sinh truéng cay
lac cling dugc nghién ciru nhu vi khuan phan giai l1an (Hayat va cs, 2010; Taurian va cs,
2010) [84], [126].

Nhitng nim gan day, cac nghién ctu ung dung vi khuan ddi véi cay trong noi
chung va cay lac néi riéng da c6 nhiéu thanh tyu. Céc vi khuan ving ré cay c6 kha ning
kich thich sinh truéng cay trong (PGPR) ngay cang duoc nghién ctu va tng dung. Véi
cay lac, PGPR c6 két hop véi cac vi khuan cé dinh dam 1am ting kha ning cb dinh dam
trong ré cay ho dau (Tilak va cs, 2006) [127].

Nghién ciru vé kha nang han ché bénh hai lac, Rhizobium meliloti con thé han ché
nam bénh Macrophomina phaseolina, Rhizoctonia solani va Fusarium solani gay bénh
thdi ré, va Bradyrhizobium japonicum han ché phéat trién caa nam M. phaseolina va R.
solani trong diéu kién in vitro (Ehteshamul va cs, 1993) [65]. Pseudomonas fluorescens,
Trichoderma virens, va Bacillus subtilis han ché su phat trién caa soi nAm A. flavus
(Reddy va cs, 2009) [116] va Paenibacillus polymyxa, Pseudomonas aeruginosa chang
GPS 21, GSE 18, GSE 19, va GSE 30 c6 thé han ché bénh héo rii gbc mdc den lac do nam
A. niger (Kishore va cs, 2007; Haggag va cs, 2008) [88], [81].

Theo Tonelli va cs (2010) [128] da phan 1ap céc vi khuan d6i khang véi nam S.
rolfsii Sclerotium minor va Fusarium solani gay bénh trén lac va da thu dugc 28 chung
vi khuan ddi khang. Khoang 50% céc chung vi khuan tao siderophore thé hién kha ning
khang ndm trong diéu kién in vitro & méi truong YEMA.



26

Su két hop gitra vi khuan nét san Rhizobia va vi khuan Bacillus sp. ching CHEP5
va Pseudomonas sp. chung BRENG xt Iy hat gidng lac truée gieo c6 kha ning han ché
bénh héo rii gbc mdc tring lac va nang cao hoat dong cua enzyme cé dinh dam (Tonelli
va cs, 2011) [129].

1.3.1.2. Nghién civu teng dung vi khudn Bacillus

Nhiéu loai hoic chung Bacillus spp. duoc chirng minh 1a san sinh khang sinh
hodc enzyme, véi hon 60 dang chat khang sinh khac nhau da duoc xac dinh (Compant
va cs, 2005) [60].

Nhitng nghién ciu sir dung vi khuan Bacillus cho cy lac chua duoc cong b
nhiéu, tuy nhién cac ché pham tir vi khuan Bacillus da dugc nghién ciu va thir nghiém
trén mot sé cay trong va cay lac co hiéu qua (Abd-Allah va cs, 2007; Fabra va cs, 2010)
[52], [66]. Vi khuan Bacillus 12 nhém vi khuan Gram dwong, sinh bao tir va phan Ion
khong gay hai cho con ngudi. Vi khuan Bacillus phdi ché ché pham sinh hoc vi ¢6 thoi
gian ton tai lau dai trong ché pham. Mot sé chang vi khuan thudc chi Bacillus trén cay
lac tai mién Trung Viét Nam da duoc phan lap va dinh danh (Le va cs, 2018) [95]. Nhin
chung céc chang vi khuan déu c6 kha ning han ché nim bénh S. rolfsii va han ché bénh
hai ké ca trong trudng hop ap luc bénh cao.

Pé ché tao ché pham Bacillus, hién nay c6 nhiéu phuong phap nhu st dung dich
huyén phu té bao vi khuan, dich chiét nui cay vi khuan va cac ché pham dang bot bao
gom bao tir vi khuan véi khéi luong co chat it va té bao két hop bao tir vi khuan véi ty
18 co chat cao. Mac dil véi cac phuong phap sir dung khac nhau nhung co ché kich thich
sinh truéng cay trong caa Bacillus c6 thé lién quan dén viéc hoa tan 1an, kich thich kha
nang khang bénh (Ongena va cs, 2007) [108] va dic biét Ia tryc tiép han ché tac nhan
gay bénh (Abeysinghe, 2009; Melo va cs, 2009) [53], [105]. C4c hoat chat lién quan dén
kha ning khang nim bénh cua vi khuan Bacillus dugc san sinh bai Bacillus pumilus c6
kha nang han ché ndm bénh Rhizoctonia solani, Pythium aphanidermatum va Sclerotium
rolfsii (Melo va cs, 2009) [108]; surfactin va fengycin lipopeptide cua Bacillus subtilis
c6 tac dung nhu mot chat ting kha nang khang bénh hé thong cho cay trong (Ongena va
cs, 2007) [108].

1.3.1.3. Mgt 56 nghién civu vé vi sinh vit anh hwong dén sinh trwong, phdt trién ciia
cdy lac trén thé gii

Bén canh nhom vi sinh vat co kha nang kich thich sinh truéng lac. Cay lac con
chiu tac dong ctia nhom vi sinh vat co hai. Cac vi sinh vat nay dugc xem nhu 1a tac nhan
gay bénh cho cay vi 1am cay trong sinh truong phét trién kém, anh huong dén nang suat
va giam hiéu qua kinh té cia ngudi san xuét. Cac tac nhan gay bénh c6 thé ton tai trén
nhiéu vj tri khac nhau nhu trong dét, tan du, hat gidng... Nhirng tdc nhan nay c6 thé hai
hat lac, hai than lac va hai la lac (Subrahmanyam va cs, 1997) [125]. Trong nhiing tac
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nhan d6 nam A. niger va S. rolfsii va Fusarium Ia nhiing tic nhan thudng xuyén gay hai
nang trén cac ving san xuat lac ¢ Viét Nam ndi chung va mién Trung ndi riéng.

A. niger 1a loai nAm ton tai trong dat gay bénh héo rii lac ddng thoi 1a loai nim
hai hat dién hinh. Trén thé gioi, da c6 rat nhiéu nghién ciu vé nam A. niger, nguoi ta da
phan lap dugc 37 loai gay hai trén thyc vat. Nam A. niger khong chi gay hai trén cay
trong ma chiing con duge quan tim nhu 14 mot nguy@n nhan gay bénh cho ngudi va
dong vat. Ngoai ra, chiing con duoc sir dung nhu mét ngudn vi sinh vat cho san xuét
mot s6 loai enzyme caa nganh cdng nghé ché bién.

Bénh héo rii gdc mbe den (HRGMP) hai lac duoc bao céo chinh thic lan dau
tién vao nam 1926 & Sumatra va Java (Allen va cs, 1998) [55]. Thuc té bénh di duoc
ghi nhan tir nam 1920, do bénh gy bién mau voé va hat lac. Cho dén nay, HRGMP van
la mot bénh gay hai chinh & hau hét cac ving trong lac chinh trén thé gigi. Thiét hai vé
nang suit lac di duoc ghi nhan cy thé & Malawi, Senegal, Sudan ... G An Do, bénh
HRGMBP 14 mot trong nhitng nhan t quan trong gy nén ning suat thap, vai ty Ié nhiém
khoang tir 5 — 10%. Néu nhiém trong khoang 50 ngay sau gieo s& gay thiét hai nghiém
trong va co thé gay chét téi 40% sé cay, theo Yuttavanichakul va cs (2012) [132] ciing
cho rang A. niger 1a mot trong cac tac nhan gay thiét hai 16n vé ning sut lac ¢ cac nuéc
nhiét doi.

Trén lac, nam A. niger gay théi hat, thoi mam va chét héo & cac giai doan sau khi
gieo (Allen va cs, 1998) [55]. Dang ton tai ciia nAm A. niger chua yéu 1a bao tir phd bién
trong hé nam dét va hé nim khong khi & nhiing vaing khi hau nong. Vi vay giai doan mam
cd thé bi nhiém tir dat, tir khdng khi hoic tir nguén bénh ban dau trén hat.

Bénh HRGMP c6 thé xuat hién & bat ky giai doan sinh truéng nao cua cay lac
va thuong nhidém chi yéu ¢ hat, mam, cdy con, c6 ré va than. Bénh xuat hién chi yéu &
giai doan dau vu. Giai doan mam va cdy con 1a man cam nhat véi su xam nhiém cua
bénh, ¢ giai doan cay con khi bi nhiém nam thi ty 1& chét cao hon so véi giai doan cay
truong thanh (Shew va cs, 2005) [122].

NAm A. niger ton tai trong dét, trén hat giéng, nAm bénh truyén qua dét va c6 kha
nang phat trién manh trong diéu kién bién dong Ion cua d6 am dat, chat luong hat gidng
kém va ty 1é sat thuong cao. Doc té do nam san sinh gay ra anh huong dén sinh truéng
cta cay nhu r& quin xodn, bién dang ngon, tham chi ca céc acid béo ty do trong hat ciing
chira doc t6 (Shew va cs, 2005) [122]. Mot s6 doc t6 do nAm A. niger c6 thé gay hai cho
con nguoi la mycotoxin, ochratoxin va aflatoxin (Hussein va cs, 2001) [85].

Xt ly hat giéng bang thuéc héa hoc nhu carbendazim (methyl-2-benzimidazol
carbamate) c6 thé han ché bénh hai c6 ngudn gbc tir hat gidng hay tir dit nhu bénh
HRGMBD, HRGMT. Ngoai ra benomyl ciing c6 thé han ché bénh hai (Medina va cs,
2007) [103]. Tuy nhién khi str dung thudc hda hoc bao hat giéng c6 thé anh huong dén
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c4c Vi sinh vat c6 ich trong d6 co6 vi khuan nét san Rhizobia tir d6 dan dén céc tac dung
khéng mong mudn (Castro, 1997) [59].

N4m Sclerotium rolfsii di dugc Peter Henry Rolfsii phat hién va nghién ctru dau
tién vao nim 1892 trén ca chua. Nam Sclerotium rolfsii 1a mot nim da thuc, c6 pho ky
chu rat rong, ching c6 kha niang xam nhiém tryc tiép qua biéu bi hoic qua vét thuong
co gidi, loai nAm nay c6 kha nang xam nhiém trén 500 loai cay ky chu thugc I6p mét 14
mam va 2 14 mam, dic biét trén nhiing cdy thudc cac ho dau @, bau bi va mot sé loai
rau.

Bénh héo rii gbc méc tring 1a loai bénh hai chu yéu trén cay lac, gay hai phd bién
& ving tréng lac trén thé gisi. Thiét hai vé nang suat do bénh nay gy ra wéc tinh khoang 25
- 80% (Mehan va cs, 1994) [104].

Sclerotium rolfsii c6 soi NnAm mau trang, phét trién rat manh trén vét bénh, tir soi
nam hinh thanh nén hach nim. Hach ndm lac dau c6 mau trang, vé sau chuyén thanh
mau nau, ¢6 thé hinh tron duong kinh 1 - 2 mm (Punja, 1985) [111]. Hach nim c6 thé
t6n tai tir nam nay sang nam khac ¢ ting dat mat (Punja, 1985) [111]. Nam sir dung
chat hitu co lam dinh dudng, san sinh ra acid oxalic va enzyme phan huy mé ky chu.
N4m nay thuoc loai hao khi wa am va nhiét d6 cao 30°C. Nhiéu nghién ctu cho thay
Sclerotium rolfsii c6 kha nang san sinh ra mot lugng I6n acid oxalic, doc té nay xam
nhap lam bién doi mau & trén hat lac va gay nén nhitng ddm chét hoai trén 14 ¢ giai doan
dau phat trién caa bénh (Punja, 1985) [111].

Nghién cau, wng dung vi khuan c6 ich cho cay trong néi chung va vi khuan
Bacillus cho cdy lac néi riéng da va dang dugc thuc hién ¢ Viét Nam cling nhu cac nude
trén thé gigi. Mac di vay chua c6 nhiéu nghién ciu vé vi khuan Bacillus ban dia duoc
phan Iap tir lac. Do d6 can thuc hién cac nghién ciru nham tim kiém duoc tac nhan phu
hop dé phat trién ché pham Bacillus cho san xuét lac nham kich thich sinh truéng lac,
huéng dén phéat trién nén ndng nghiép bén viing.

1.3.2. Nghién ciru trong nwéc

Trong san xuat lac, dé ning cao ning suit lac can lwa chon bo giéng phi hop,
thue hién ché do canh tac phi hop va quan ly su bénh hai. Trong cac bién phép ki thuat
&p dung tang ning suét lac, st dung vi sinh vat ¢6 ich néi chung di dugc nghién ctu va
g dung véi nhiing thanh céng nhat dinh. Trong cac nhom vi khuan, vi khuan thuoc
chi Bacillus ciing da dugc nghién ciru va cho thdy mang lai hiéu qua trong kich thich
sinh truong lac va han ché céc tac nhan gay bénh. Mic di vay, nhiing thanh tuu vé
nghién ctru vi khuan c6 ich n6i chung va vi khuan Bacillus ndi riéng cho cay lac ¢ Viét
Nam ciing dang con nhiéu han ché.

1.3.2.1. Mt sé nghién ciru vé vi khudn cé ich cho cdy lac 6 Viét Nam
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Trén cay lac, vi khuan c6 ich c6 thé ké dén nhu vi khuan cong sinh tao nét san ¢
cay lac c6 kha ning c6 dinh dam (Nguy&n Hiru Hiép va cs, 2009; Tran Thi Xuan An va
cs, 2012; Nguyén Thu Ha va cs, 2016) [27], [1], [22], vi khuan Pseudomonas han ché
bénh hai va kich thich sinh truéng cay lac (Tran Thi Thu Ha va cs, 2011; Le va cs,
2012a; Nguyén Dinh Thi va cs, 2014) [23], [93], [41], mét s6 vi khuan viing ré cd kha
nang kich thich thich sinh truéng cay tréng trong d6 cé lac, ng, ca chua (Lé Nhu Cuong
va cs, 2016; Lé Nhu Cuong va Nguyén Quang Quéan, 2016; Nguyén Thu Ha va cs, 2016;
Lé Nhu Cuong, 2017; Lé Nhu Cuong va cs, 2017; Le va cs, 2018; Le va cs, 2019a; Le
va cs, 2019b) [9], [10], [22], [11], [12], [95], [96], [97].

1.3.2.2. Nghién civu phdt trién va teng dung vi khudan Bacillus trong phong triv siu
bénh hai

Trong céc loai vi khuan Bacillus, loai vi khuan Bacillus thuringiensis (viét tit 1a
vi khuan Bt) da dugc biét dén nhiéu trong phong trir sdu hai (Ibrahim va cs, 2010) [86].
Hién nay ché pham Bt duoc st dung pho bién trong phong trir sau hai cy trong vi du
nhu ché pham Vi-BT 16000WP trir su hai.

Ché pham tir vi khuan Bacillus trir bénh hai cay trong nhu ndm Rhizotonia solani,
Fusarium sp., Pyricularia oryzae (Kumar va cs, 2017; Jangir va cs, 2018) [91], [87]. Vi
khuan B. subtilis c6 thé két hop vai thude hda hoc trong phong trir bénh héo xanh khoai
tay cho hiéu qua cao (Nguyén Tat Thang va cs, 2011) [40]. Nghién cau cta Trinh Thanh
Trung va cs (2013) [45] cho rang, vi khuan Bacillus véi chiing Bacillus amyloliquefaciens
subsp. plantarum sp. 1901 phan l4ap tai ritng Québc gia Hoang Lién I1a chung c6 tiém ning
trong san xuat ché pham sinh hoc dé thuong mai véi hiéu qua cao.

Mic du vi khuan Bacillus da va dang dugc nghién ctu Gng dung trén cac doi
tugng cay trong, nhitng nghién ctru tng dung vi khuan Bacillus trén cay lac con nhiéu
han ché, dic biét 1a cac ché pham sinh hoc dugc san xuat tir cac ching vi khuan Bacillus
c6 nguon géc ban dia & vung dat trong lac. Pay 1a co so cho viéc thyc hién dé tai nghién
ctru san xuat ché pham tir vi khuan Bacillus phong trir bénh héo rii va kich thich sinh
truong lac.

1.3.2.3. Mt 56 nghién civu vé vi sinh vit dnh hwéng dén sinh truéng, phdt trién ciia
cdy lac tai Viét Nam

C6 nhiéu déi tuong dich hai gay hai trén lac trong d6 c6 nhom tac nhan gay bénh
héo ril nhu héo rii gbc mdc den do nam (Aspergillus niger), héo rii gbc méc tring
(Sclerotium rolfsii) va héo ril tai xanh do vi khuan (Ralstonia solanacearum). Bénh héo
rii thudng xuy@n xuat hién trén dong ruong gay chét cay, héo canh, théi tia, thbi qua lam
giam ning suit tram trong. Dé han ché bénh héo rii can ap dung maot hé théng quan ly
dich hai tdng hop méi mang lai hiéu qué cao trong d6 c6 bién phép sir dung giéng khang
bénh, bién phap canh tac, thuc hda hoc, cac vi khuan dbi khang va kich thich kha niang
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khang bénh cay trong. Cho dén hién nay, vi khuan cé ich thuong dwgc sir dung trong
phong trir sinh hoc bénh hai cay trong ndi chung va bénh hai lac néi riéng. Nhitng nghién
ctru vé bénh héo rii va bién phap sinh hoc trir bénh duoc thé hién nhu sau:

O Viét Nam bénh héo rii chét cdy chu yéu do: Ralstonia solanacearum,
Sclerotium rolfsii, Macrophomina phaseolina, Aspergillus niger. Ngoai ra con c6 cac
hién tuong théi rii, thbi gdc do Rhizoctonia solani va Fusarium oxysporum.

Nghién ciu thanh phan bénh chét héo lac, (Nguyén Thi Ly va cs, 1993) [32] da
cho thay thanh phan bénh chét héo hai lac & mién Bac Viét Nam c¢6 10 bénh. Trong d6
bénh 16 ¢6 ré gay hai nang, cac bénh héo rii géc mde den (A. niger), bénh méc vang (A.
flavus), bénh héo rii gbc méc trang (S. rolfsii), bénh héo xanh (Pseudomonas solanacearum)
gay hai & murc trung binh con cac bénh khéc gay hai & mac do nhe. Hau hét cac mau hat
thu duoc & cac ving trong lac déu nhiém nam A. flavus.

Theo P4 Tan Diing, (2001) [17], cay lac & Viét Nam bi ba bénh gay triéu ching
héo rii chinh 13 héo rii goc mdc den (A. niger), héo rii géc méc trang (S. rolfsii) va héo
rii tai xanh (R. solanacearum). Theo P T4an Diing, (2006) [18], bénh héo rii gbc méc
tring 12 mot trong nhitng loai bénh hai phé bién trén nhiéu loai cay trong khac nhau &
cac giai doan sinh trudng phét trién. Tac hai chu yéu caa bénh 1a gay hién tuong héo ril,
chét cay l1am anh huaong khong nho toi nang suat. Trén cay lac, bénh thudng xuat hién
sau trong tir 16 - 23 ngay tré di, bénh c6 xu hudng ting dan khi cly bat dau ra hoa - hinh
thanh qua.

Theo két qua nghién ctru ciia Lé Nhu Cuong (2004) [5], tai mot sé viing sinh thai
& tinh Thira Thién Hué c6 6 loai bénh gay chét héo lac 1a 1¢ ¢6 ré (R. solani), héo rii goc
mdc den (A. niger), héo rii gdc méc trang (S. rolfsii), héo rii vang (Fusarium sp.), héo
ril tai xanh (Ralstonia solanacearum), héo do tuyén tring (Meloidogyne sp.).

Theo két qua nghién ciu ciia Nguyén Thi Nguyét va cs (2004) [35] cho thay,
bénh héo rii gay hai nang tai mot sb ving trong lac tai Quang Binh, can 4p dung mot hé
théng quan ly téng hop méi mang lai hiéu qua cao.

Két qua diéu tra bénh héo rii gbc méc trang lac do nam S. rolfsii tai 04 tinh mién
Trung (Nghé An, Ha Tinh, Thira Thién Hué va Quang Nam) cua Le va cs (2012b) [94]
cho thay ty 18 bénh héo rii géc mdc trang lac tir 3,5% dén 24,5% cay bi nhiém bénh trén
d6ng ruong. Ty 1 nhidm bénh ting dan tir phia Bic vao Nam.

Qua céc két qua nghién ctiru cho thdy nhin chung c6 02 tac nhan gay bénh phd
bién trén cay lac & cac ving trong lac ¢ Viét Nam ndi chung va mién Trung néi riéng la
bénh héo rii gdc mébe den do ndm A. niger va héo rit gbc mdc trang do nam S. rolfsii. Ngoai
ra tly thudc vao tirng ving khac nhau, bénh héo rii tai xanh c6 thé gay hai ning nhu vu
Pong Xuan 2001 - 2002 tai Quang Binh (Nguyén Thi Nguyét va cs, 2004) [35].
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Cho dén hién nay, hau hét cac quan diém cta cac nha bénh cay trong nudc déu
cho rang dé han ché nhdm bénh héo rii c6 hiéu qua can &p dung mot hé théng quan Iy
dich hai tong hop (Nguyén Thi Nguyét va cs, 2004; B Tan Diing, 2006) [35], [18], bao
gom gidng khang bénh, bién phap canh tac, bién phap sinh hoc, héa hoc. Véi cong tac
gidng, hién nay da thanh cong véi bénh héo rii tai xanh do vi khuan (R. solanacearum).
Mot s gidng dugc khing dinh khang bénh héo xanh nhu MD7, Gié Nho Quan (Ngd
Thé Dan, 2000) [16]. Gan day 1a gibng TK10 do Vién Bao vé thuc vat tuyén chon. Gidng
TK10 ciing da duoc thir nghiém ¢ Thira Thién Hué va cho hiéu qua han ché bénh héo
xanh vi khuan cao (Lé Nhu Cuong va cs, 2014) [6]. Mic di vay, cho dén nay chua co
cac nghién ciru lién quan dén giéng khang bénh héo rii gbc mbc den (HRGMP) va héo
rii gbc méc trang (HRGMT). Cac bién phéap phong trir bénh HRGMP va HRGMT chu yéu
sir dung thudc héa hoc va bién phap canh tac va nho bo cay bénh. Hién nay, da c6 mot sb
nghién ciru sir dung vi khuan di khang han ché bénh hai va thu dugc két qua budce dau.

Két qua nghién ctu cho thay chat hoat dich tir vi khuan Pseudomonas c6 kha
nang han ché nam gay bénh héo rii lac (Tran Thi Thu Ha va cs, 2011) [23]. Nghién cau
cua Tran Thi Thu Ha va cs (2012); Lé Pinh Huong va cs (2012) [24], [30] ciing cho
thiy nam Trichoderma c6 kha niang déi khang vaéi nam S. rolfsii, tic nhan gay bénh
HRGMT & lac va 6t.

Su két hop giita Trichoderma va vi khuan Pseudomonas ciing mang lai hiéu qua
cao trong han ché bénh hai va nang cao ning sut lac trong vu Hé Thu tai Thira Thién
Hué (Nguyén Dinh Thi va cs, 2014) [41].

Nghién ciru vé st dung vi khuan d6i khang trong han ché bénh hai va nang cao
nang suét lac & mién Trung caa (Le va cs, 2012a) [93] cho thay, mot s6 vi khuan doi
khang d3 va dang duoc nghién ctiu tng dung trong phong trir bénh hai cy trdng c6 kha
ning déi khang nam S. rolfsii va han ché bénh hai trong diéu kién in vitro va nha khi
hau, tuy nhién mtc d6 han ché bénh hai trén diéu kién déng ruong khéng thuc su cao
va nguyén nhan cé thé do mirc d6 thich wng cua céc vi khuan dbi khang vai cay lac trong
diéu kién tu nhién cua Viét Nam, dic biét 1a cac vi khuan ngoai lai (Le va cs, 2018) [95].

Pé tim kiém tac nhan han ché bénh HRGMT lac ¢6 kha ning thich ang véi diéu
Kién dong ruong, mot sé vi khuan ddi khang ving ré lac duoc phan lap, dinh danh va
thir nghiém kha nang ddi khang trong diéu kién in vitro, kha nang han ché bénh hai trong
diéu kién nha khi hau, nha ludi va ddng rudng. Két qua nghién ctru cho thay cac vi khuan
ban dia duoc phan lap tir ving dat xung quanh ving ré lac ¢6 kha niang phat trién va khu
trd vang ré lac va han ché bénh hai ciing nhu nang cao ning suat lac (Le va cs, 2018)
[96].

Két qua nghién ciru vé mirc d6 da dang vi khuan déi khang ving ré lac cho thay
ty 18 vi khuan ddi khang vai nam S. rolfsii rat thap va c6 03 loai vi khuan la Bacillus,
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Chryseobacterium va Pseudomonas. Trong d6 cac chung vi khuan Bacillus thé hién muc
d6 khang nam S. rolfsii cao nhit (Le va cs, 2018; Le va cs, 2019b) [95], [97].

1.3.2.4. Nghién civu vé ché pham sinh hoc cho lac

Ché pham sinh hoc cho lac duoc tng dung tir 1au. Nhiéu két qua nghién ciru cho
thay, st dung ché pham vi sinh vat c6 thé gilp cai tao dét, ting kha niang chdng chiu véi
sau bénh va diéu kién thoi tiét, do vay lam ting hiéu qua sir dung phan bon, giam sir
dung thudc bao vé thuc vat va cudi cung 13 ting ning suét cdy trdng, tang thu nhap cho
ngudi dan (Nguyén Thu Ha, 2016) [22]. Hién nay, trong san xuat da c6 mot s6 ché pham
vi sinh vat sir dung cho cay lac (Pham Vin Toan, 2008; Fan Bingquan, 2011; Nguyeén
Thu Ha va cs, 2012) [44], [67], [21], tuy nhién viéc ¢tng dung tai mién Trung van con
nhiéu han ché. Nghién ciu ciia Tran Thi Xuan An va cs (2012) [1] tai Thira Thién Hué
cho thay, lac nhidm ché pham nét san cho ning suat cao hon khong nhiém. Nghién ctu
cua (Nguyén Thi Nguyét va cs, 2004) [35], tai Quang Binh cho thay, ché pham sinh hoc
hén hop nhiéu loai vi khuan khac nhau c6 kha nang han ché bénh héo rii hai lac. Nghién
ctru cua (Nguyén Thu Ha, 2016) [22] khi sir dung ché pham vi sinh vt cho cay lac trén
dat céat bién tinh Nghé An va Binh Dinh cho thay niang suét thuc thu ting 17,1-17,3%.

Mot sé két qua ciing cho thay sir dung ché pham két hop Trichoderma va
Pseudomonas c6 kha nang han ché bénh hai va kich thich sinh truéng lac (Nguyén Dinh
Thi va cs, 2014) [41]. Nghién cau cua Nguyén Vin Vién va cs (2012) [48] ciing cho
thay mot s6 ché pham sinh hoc tir nAm Trichoderma viride (CP2, CP3, CP4) ¢6 kha ning
han ché bénh HRGMT lac.

Nhitng két qua nghién cizu cho thay phan 16n cac nghién ctu ché pham sinh hoc
cho lac tap trung vao vi khuan nét san, nam d6i khang Trichoderma va mét it tap trung
vao vi khuan Pseudomonas nhung van con rat it cac nghién ciu vé vi khuan Bacillus.
Mot sb két qua nghién ciru da duoc tién hanh & diéu kién phong thi nghiém, nha luéi, vi
vay viéc ké thira cac két qua nghién ciru di c6 dé tiép tuc tng dung ngoai thuc tién ngoai
ddng ruong 1a hét sirc can thiét, 1a co s& d& mad rong mo hinh san xuét lac ¢6 st dung
ché pham Bacillus.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. PHAM VI, POI TUQNG NGHIEN CUU
2.1.1. Pham vi nghién ciru
Thoi gian: Dé tai dwoc thyc hién tir /2017 - 12/2020

Dia diém: Thi nghiém duoc thuc hién tai 3 xd dat cat gdm Binh Pao, Binh Phuc,
Binh Giang va 1 x3 dat thit nhe Binh Chanh thudc huyén Thang Binh, tinh Quang Nam.

2.1.2. Péi twgng nghién ciru

- Giéng lac trong thi nghiém 1a giéng lac L23. Gidng lac L23 duoc Trung tam
Nghién ctru va Phat trién dau d6, Vién Cay luong thuc va Cay thuc pham chon loc tir
tap doan giébng nhap noi va dugc cdng nhan chinh thac nam 2010 theo Quyét dinh sb
233/QD-BNN-TT ngay 14 thang 7 nam 2010. Gidng c6 thoi gian sinh truéng ngan, vu
Thu Bong 95 - 105 ngay va vu Xuén 120 - 130 ngay.

L23 cho niang suat qua trung binh tir 50 - 55 ta/ha, khdi lugng 100 qua 145 - 150
g, khéi lugng 100 hat 58 - 61 g, ty 1& nhan 70 - 72%. Giéng c6 kha ning chiu han, khang
cao vai bénh gi sat, ddm nau, héo xanh vi khuan va sau chich hit, khang trung binh véi
bénh dém den tét, chong do tot.

- Ché pham vi khuan: Thi nghiém st dung cac ché pham vi khuan duoc tao ra tir
vi khuan Bacillus c6 ngudn géc tir cdy lac tai mién Trung Viét Nam duoc nhém nghién
ctru ching tdi phan Iap va tuyén chon. Céc vi khuan da dugc dinh danh dén loai bang trinh
tu doan 16S-rDNA va ding ky gene trén NCBI (Le, 2011) [92]. Mot s6 dic diém cia cac
chung vi khuan Bacillus sir dung trong nghién ciru duoc trinh bay ¢ Phy luc 11

Bdng 2.1. Danh sach cé&c ché pham vi khuan c6 ich Bacillus si dung trong nghién citu

Mat do vi

khuin (cfulg) | \9uon goc

Ché pham vi khuan | Chiing vi khuan

BaD-S1Al Bacillus sp. S1A1 1x10° Viing ¢6 ré lac
BaD-S1F3 Bacillus sp. S1F3 1x10° nt
BaD-S13E2 Bacillus sp. S13E2 1x10° nt
BaD-S13E3 Bacillus sp. S13E3 1x10° nt
BaD-S18F11 Bacillus sp. S18F11 1x10° nt

BaD-S20D12 Bacillus sp. S20D12 1x10° nt
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San xuat ché pham: Sir dung co chat gém hdn hop dat tu nhién, dinh dudng can
thiét, 1én men vi khuén trong diéu kién xdp, nhiét 6 27°C, pH = 6, thai gian u 72 gio.
Sau khi 1, hdn hop duoc xtr Iy nhiét d6 sy khd. Ché pham san xuit c6 thoi gian bao
quan dat it nhat 18 thang van dam bao mat d6 vi khuan trong ché pham 1 x 10° cfu/gam
(chi tiét & Phu luc 11).

2.2. NOI DUNG NGHIEN CUU

- Panh gi4 anh huéng ciia mot sb ché pham Bacillus dén sinh truéng, phat trién
va nang suét lac.

- Nghién ctru phuong phap sir dung ché pham gom liéu lwong va thoi diém xir ly
vi khuan Bacillus trong san xuat lac.

- Ung dung céc két qua nghién ctru xay dung md hinh san xuét lac tai Quang
Nam.

2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Phwong phap bé tri thi nghiém

2.3.1.1. Nji dung 1: Pdnh gid danh hwong ciia mét s6 ché phdm Bacillus dén sinh
truéng, phdt trién va nding sudt lac

a. Thoi gian thuc hién: Vu Xuan He 2017 va Pong Xuan 2017 - 2018.
+ Vu Xuan He 2017 gieo ngay 28/3/2017, thu hoach ngay 12/7/2017
+ Vu Dong Xuan 2017 — 2018 gieo ngay 20/01/2018, thu hoach ngay 28/4/2018.

b. Pia diém: xi Binh Dao (dat cat) va x4 Binh Phuc (dét cét), huyén Thing Binh, tinh
Quang Nam.

c. Cong thizc thi nghiém: Thi nghiém gém 7 cong thirc, trong d6 6 cong thirc sir dung cac
ché pham vi khuan Bacillus khac nhau va cong thie doi ching khong sir dung ché pham
(Bang 2.2).
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Bdng 2.2. Ché pham vi khudn Bacillus si dung trong thi nghiém

STT t?q??}%ﬁ?;ni Ché pham Lll’(g:’(%?/}h(i;l;lng Phwong phap sir dung
1 Cong thic | BaD-S1A1 10 %2? ﬁgf‘rlrelnd‘ﬁ:f;{]‘l’gl‘é io
2 Cong thtc 11 BaD-S1F3 10 nt
3 Cong thtc 11 BaD-S13E2 10 nt
4 Cong thac IV BaD-S13E3 10 nt
5 Cong thac V BaD-S18F11 10 nt
6 Cong thac VI BaD-S20D12 10 nt
7 | Cong thuc VII (d/c) - - -

d. Bé tri thi nghiém: Thi nghiém dugc bo tri theo khdi hoan toan ngau nhién RCBD, Vi
7 cong thic, 3 1an nhic lai tai xa Binh Dao (dét cat) va x4 Binh Phuc (dat céat) huyén
Thang Binh, tinh Quang Nam.

Dién tich mdi 6 thi nghiém: 15 m? (3 x 5).
Khoang céch gitra cac 6 thi nghiém 25 cm.
S6 6 thi nghiem: 21 6.

Dién tich toan bo thi nghiém: 315 m2,

Dién tich bao vé: 200 m2.

Tong dién tich caa ruong thi nghiém: 515 m2,

So d6 bb tri thi nghiém:

Bao vé
la la 1V, 1A Vlla Vi, Va
«@ o
> O
o Vil Iy Vb IVp Vlp Iy Iy o
X4 <
(a8} >
Vi (1S I V¢ (AVAS Vil 1l
Bao vé

Hinh 2.1. So dé bé tri thi nghiém vy Xuan Hé 2017 tai xd Binh Pao
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Bao vé
Vg V1 Va 1 115 la Vla
@ o
> &
2 Hp Iy Vllp Iy Vb 1Vp Vb o
<
(a) D>
¢ Vil (11 AVAS lc Ve VAR
Bao vé

Hinh 2.2. So do bé tri thi nghiém vu Péng Xudn 2017 - 2018 tgi xa Binh Phuc
Trong do: I, I, 11, ... Ia cac cdng thuc thi nghiém.
a, b, ¢ 12 1an nhic lai.
e. Chi tiéu theo ddi: Ty Ié moc, chiéu cao cay, chiéu dai canh, s6 14, s6 canh, sé lugng
ndt san, ty 1& bénh va chi sé6 bénh mot sé bénh hai trén 14 cy lac ¢ cac giai doan sinh
truong phat trién, yéu té cdu thanh ning suét va ning suét cay lac.
2.3.1.2. Ngi dung 2: Nghién ciru phwong phdp sir dung ché pham (gom liéu lwong va
thoi diém xir Iy vi khudan Bacillus trong sdn xudt lac)
a. Thoi gian thyc hién: Vu Bong Xuan 2017 - 2018 va Xuéan Heé 2018
b. Pia diém: Xa Binh Chanh (dét thit nhe) va xa Binh Giang (dat cat), huyén Thing
Binh, tinh Quang Nam
c. Cong thizc thi nghiém: Trong thi nghiém nay chon 1 ché pham Bacillus cé hiéu qua
cao nhat & noi dung 1 dé thi nghiém vé liéu luong va thoi diém xir ly trong san xuét lac
¢ Quang Nam d6 la BaD-520D12.

Bdng 2.3. Liéu lirong va thoi diém xir 1y ché pham

. e Liéu
STT Corr‘lg rt]rl‘“’rg | Thoi diémxirly | Twong Ghi chi
gnie (kg/ha)
1 Cong thuc | Khi gieo hat 5

Ché phrflm,du’qc
2 Cong thac 11 Khi gieo hat 10 tron vao dat, réi
Ién hat khi gieo

3 Cong thuc 11 Khi gieo hat 15
4 Cong thuc 1V Khi lam co dot 1 5 Ché phém duoc
5 Cong thic V Khi 1am co dot 1 10 tron voi dat, rai

vao géc lac trude
6 Cong thuc VI Khi 1am co dot 1 15 khi lam ¢6 dot 1
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7 | Coéng thac VII (d/c) - 0 -

d. B4 tri thi nghiém

Thi nghiém duoc bé tri 2 nhan t6, mdi cong thuc c6 3 l1an nhac lai, cac cong thirc
dugc sip theo phuong phap t6 hop (Factorial design) va bé tri trén ddng rudng theo
phuong phap khéi ngau nhién hoan toan (RCBD).

Thi nghiém duoc bé tri tai xa Binh Chénh (dat thit nhe) va xa Binh Giang (dat
cat), huyén Thang Binh, tinh Quang Nam.

Dién tich mdi 6 thi nghiém: 15 m? (3 x 5).
Khoang cach gitra cac 6 thi nghiém 25 cm.
S6 6 thi nghiém: 21 6.

Dién tich toan bo thi nghiém: 315 m2.

Dién tich bao vé: 200 m?.

Tong dién tich caa ruong thi nghiém: 515 m?2.

So d6 bé tri thi nghiém nhu sau:

Bao vé
Va la Ia I IVa Vlla Vla
Bao
Ve Iy Vb Vb Vil Ib Iy Vb Bao
¢
Ve
e Vllc Ve Ve e Ve e '
Bao vé

Hinh 2.3. So dé bé tri thi nghiém vu Déng Xudn 2017 - 2018 tgi x& Binh Chénh

Bao vé
Vi Ma | IVa | Va | VI | 1 la
Bao Bao
& Vb Vi lo 1l Iy Vo | VIl |
vé vé
e | Vile | Ve le Vie | Ve | Tl
Bao vé

Hinh 2.4. So dé bé tri thi nghiém vy Xuan Hé 2018 tgi x4 Binh Giang
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Trong do6: I, I, 11, ... Ia c&c cdng thac thi nghiém
a, b, ¢ 14 1an nhic lai

e. Ch{ tiéu theo ddi: Chiéu cao cay, chiéu dai canh, sb 14, sé lwgng ndt san, ty 1 bénh
mot s6 bénh hai ré cy lac & cac giai doan sinh truong phét trién, yéu té cau thanh niang
Suit va nang suat cay lac.

2.3.1.3. Néi dung 3: Ung dung cdc két qui nghién citu trong sin xudt lac tai
Qudng Nam

a. Thoi gian thyc hién: Vu Bong Xuan 2018 — 2019
b. Dia diém: x3 Binh Chanh (dat thit nhe), huyén Thing Binh, tinh Quang Nam.

c. Cong thize thi nghiém: Ché pham BaD-S20D12 dugc san xuat tir ching vi khuan
Bacillus sp. S20D12, 1a chung c6 nhiéu wu diém vuot troi trong han ché bénh, kich thich
sinh trudng va cd mat do bao tir 6n dinh sut thoi gian bao quan duoc su dung trong xay
dung mé hinh.

Cong thic thi nghiém bao gom:
Cong thirc d6i ching (PC): Khong sir dung ché pham
Cong thic 1 (CT1 - BaD): Sir dung ché pham BaD-S20D12

Cong thic 2 (CT2 - Biota): St dung ché pham thuong mai Biota Max theo
khuyén céo.

d. B6 tri thi nghiém:

bC CT1-BaD CT2 - Biota

Liéu luong st dung: Str dung liéu lwong va thoi diém bon caa ché pham BaD-
S20D12 cho ning suat lac tot nhat ¢ noi dung 2.

Dién tich 1 md hinh 1a 1.000 m?, bé tri tuan tu thi tw, mdi céng thic 1 1 m hinh,
khong bé tri nhac lai.
e. Chi tiéu theo ddi: Ty I&é moc, chiéu cao cay, chiéu dai canh, sé 14, sb luong ndt san,
dic tinh ra hoa, ty 1& cay chét do mot sb bénh héo rit hai lac, nang suét va hiéu qua kinh
té san xuét cay lac.
2.3.2. Bién phéap ky thuat

Quy trinh k¥ thuat dwa theo Quy chuan k§ thuat quéc gia vé khao nghiém gia tri
canh tac va gia tri st dung cua giéng lac QCVN 01 - 57: 2011/BNNPTNT [2].

- Chudn bi lac cho thi nghiém: Phoi lac con nguyén vé qua niang nhe; bac vé, loai
bo hat Iép, hat sAu bénh va kiém tra sizc nay mam va ty 1é nay mam trudc lic gieo.
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- Chudn b;i ché phdm vi khudn: Ché pham dwgc san xuat va kiém tra mat do vi
khuan trudc lac st dung véi mat do dat 1 x 10° cfu/g.

- Lam dat va lén luéng: Thi nghiém duogc tién hanh trén dt cat pha, dat dugc lam
sach co, cay sau 12 — 15 cm, bira nhiéu lan, x6i x40 ky. Bon voi trude khi 1én ludng.

Lén luéng: Mat luéng rong 1,2 m, cao 20 cm, day ranh rdng 20 cm, mi¢ng ranh
(khoang cach gitra 2 mép trén mit rudng) rong 40 cm. Khoang cach gitra cac luéng (1an
nhic lai) 1a 40 cm, giira cac 6 thi nghiém 1a 50 cm.

- Mt d6 va khodng cdch trong: Mat @6 33 cay/m?, khoang cach 30 x 10 cm/cay.
Do sau lap hat tir 3 — 5 cm.

- Bon phdn va cham soc:

+ Luong phan bon/ha: 5 tan phan chuong, 30 kg N, 60 kg K20, 60 kg P20s va
400 kg vdi. Nghién ciru sir dung phan dam Phi My, 1an Vian Dién va Kali.

+ Céch bon: Bon 16t toan bo phan chudng, 1an va voi; Bon thuc duoc chia lam 2
lan nhu sau:

Lan 1: Bon 2/3 N + 1/2 K20 vao giai doan lac 3 14 that, két hop 1am co xai x40,
bon xa goc 8 — 10 cm, khong vun dat vao géc.

Lan 2: Bon toan bo lwong phan con lai khi lac tan la hoa dau, két hop xéi xdo,
lam co, vun cao goc 3 —5 cm.

Ché pham vi khuan duoc tron véi dat trén dong ruong va bon vao dat khi gieo
theo hang. Cong thirc ¢6 str dung ché pham: Phuong phap bon va lidu lugng bdn theo
bang 2.2 (thi nghiém nai dung 1) va 2.3 (thi nghiém ndi dung 2). G mé hinh thi nghiém
noi dung 3, ché pham BaD-S20D12 dugc sir dung liéu luong 10 kg/ha tron vao dat, rai
Ién hat khi gieo (cong thirc tot nhat & thi nghiém noi dung 2).

+ Phong trir sdu bénh: Thuong xuyén kiém tra phat hién cac dbi twong gay hai va
chi phong trir & 6 thi nghiém d6i chitng (néu co).

- Thu hoach va bdo qudn: Khi % s6 qua (85% so qua) da gia, 14 gbc va 14 giira
chuyén mau vang rung thi tién hanh thu hoach vao nhiing ngiy nang rao. Phoi kho dén
khi d6 4m xudng khoang 10 - 11% (bdp tay vo6 lua bong ra).

2.3.3. Céc chi tiéu theo déi va phwong phap danh gia

Chi tiéu theo d&i va phuong phap danh gia dua vao Quy chuan k¥ thuat quoc gia
vé khao nghiém gié tri canh tac va gia tri st dung cua gidng lac QCVN 01 - 57:
2011/BNNPTNT [2]; Quy chuén k¥ thuat quéc gia vé phuwong phap diéu tra phat hién
dich hai trén cay lac, dau twrong QCVN 01 - 168: 2014/BNNPTNT [3].

2.3.3.1. Chi tiéu sinh truéng, phit trién
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- Ty 16 moc: Theo ddi ty Ié moc cua giéng lac L23 & cac cong thirc vao giai doan
7, 10 va 15 ngay sau trong. Mai 6 thi nghiém dém sé cdy moc/m?, Iy gia tri trung binh
cua 3 1an nhic lai, cin ctir vao mat do trdng (33 cay/m?) dé tinh ty 16 moc theo cong thuc
sau:

S6 cay moc
Ty 1€ moc (%) = x 100
33

- Céc chi tiéu sinh truéng: Tap trung cha yéu vao chiéu cao than chinh, s 14,
chiéu dai canh cap 1 va s 1a xanh con lai va sé canh céac cap.

Tién hanh do chiéu cao cay, dém s 14 trén cac cong thic vao 20 ngay sau trong
(giai doan cay con), chon mdi 6 thi nghiém 10 cay, cam coc ¢6 dinh dé tiép tuc theo doi
& cac ki diéu tra tiép theo. Chiéu cao cay va s6 1a dugc do dém & 4 giai doan: cay con,
bat dau ra hoa, két thiic ra hoa va thu hoach. Chiéu dai canh cap 1 dau tién, sé 14 con lai
trén cay va sé canh cac cap dugc do dém 1 1an trén céc cdy mau di ¢ dinh truéc khi
thu hoach.

- Sb lugng nét san: Theo dBi mot sb chi tiéu vé ndt san & cac thoi ky: Bat dau lac
ra hoa, ltc lac hinh thanh qua non va trugc thu hoach. Diing xéng dao toan bo cay, moi
6 dao 3 cay, rira sach dém ndt san.
2.3.3.2. Theo doi mét sé6 bénh hai chinh
- Nhém bénh vé 14 (Bénh dém 14 va gi sat):

Piéu tra dinh ky 14 ngay/lan, diéu tra 10 14 kép ngiu nhién/diém, mdi 6 thi
nghiém diéu tra 5 diém chéo goc. Bém s 14 bi bénh dé tinh ty 1& bénh va sé 14 bi bénh
theo tirng cap bénh dé tinh chi sé bénh.

Ty & bénh va chi s6 bénh dugc tinh theo cong thuc sau:

Tong s 14 bi bénh

Ty 1€ bénh (%) = : ) - x 100
Tong so 1a diéu tra

) (N1 x1)+(N3x3)+..+(Nnxn)
Chi s6 bénh (%) = x 100
Nx9

Trong d6: N1 14 s6 14 bi bénh & cap 1;
N3 12 s6 14 bi bénh ¢ cép 3;

Nn 12 s6 14 bi bénh ¢ cap n;
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N 1a tong sb 1a diéu tra;
9 1a cdp bénh cao nhét trong thang phan cap.
Phan c4p 14 bi bénh theo QCVN 01 - 168: 2014/BNNPTNT [3] & Bang 2.4.

Bdng 2.4. Phan cdp bénh hai trén 14 lac

Cép bénh Triéu ching/Mtc d6 biéu hién
1 < 1% dién tich 14 bi hai
3 1 - 5% dién tich la bi hai
5 > 5 - 25% dién tich 14 bi hai
7 > 25 - 50% dién tich la bi hai
9 > 50% dién tich 14 bi hai

- Nhém bénh vé ré (Bénh 16 ¢b r&, bénh héo rii gdc mdc den, héo rii gbc mdc tring va
héo xanh do vi khuan):
Dinh ky theo ddi vao giai doan cay con, ra hoa, lam qué va thu hoach. Bém s6
cay bi bénh/ 6 thi nghiém va giam dinh bénh.
Ty 1€ bénh duoc tinh theo cong thuc:
Tong s6 cay bi bénh

Ty I¢ bénh (%) = x 100
Tong so cay dieu tra

Dénh gia phan Gng ctia bénh trong toan bd qua trinh phat trién theo dién tich dudi
duong dién bién bénh (AUDPC — Area under disease progressive curve):
n-1

AUDPC = E(J’i + Yir1)(Ciy1 — t:)/2

i=1
Trong d6: n = s lan do bénh.
yi = cudng do bénh (chi sé bénh hoic ty 18 bénh).
ti = thoi gian ton tai lan do tht i.
t i+1 — ti = tong thoi gian dich bénh.
2.3.3.3. Phwong phdp dinh gid cdc chi tiéu vé ning sudt

Thu hoach mau dé do dém truéc khi thu hoach 1 ngay.
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- S6 qualcay, sb qua chic/cay: Nhé cac cay mau (10 cay/d da chon tir trude dé
theo ddi chiéu cao, chiéu dai canh, sé canh, sé 14) dé dém tat ca cac chi tiéu nhu: Sb
qua/cay, sb qua chic/cay.

- Can khéi lwong 100 qua khd (P1oo qua) (g): B¢ ngau nhién cho du 100 g qua
va dém tong sé qua, sau d6 xac dinh khdi luong Pioo qua bang cong thic:

100g

Piooqua (g) = . . x 100
Tong so qua

- Nang suat qua khé:

, Khéi luong qua khd (kg/o)
Ning suat qua kho (kg/m?) =

Dién tich 6 (m?)
- Nang suat ly thuyét (NSLT):

S6 qua chac/cay x s6 cay/m? x P1oo qua (g) X 7500 m?
NSLT (ta/ha) =

107

- Ning suat thuc thu (ta/ha) 13 nang suit qua kho thu dugc tir cac & thi nghiém
khi phoi dén am d6 12% va qui ra don vi ta/ha.

2.3.4. Phwong phap phan tich va xir ly s6 liéu

Céc sb liéu trung binh duoc tinh toan, vé d6 thi bang bang phan mém Microsoft
Excel 2010 va xir Iy théng ké bang phan mém Statistix 10.0, SPSS 16.0.

2.4.PIEU KIEN THOI TIET KHI HAU TRONG THOI GIAN THINGHIEM TAl
QUANG NAM

San xuat ndng nghiép ndi chung va cay lac néi riéng déu dién ra trén dong ruong
nén chiu tac dong rat lon tir cac yéu té mdi trudng. Bén canh yéu té vé dat dai va dinh
dudng, diéu kién khi hau, thoi tiét anh huong rat lon dén doi séng cay lac tir viéc chi
phdi thoi vu gieo trong dén sinh truéng va phét trién, nang suat, chat luong cling nhu
kha ning chdng chiu sau bénh cua cay lac. Trong d6, nhiét 46, lugng mua, do am, sd
gio nang da anh huong truc tiép dén sinh trudng phat trién va kha nang cho ning suat
& lac. Vi vay, ngoai su sai khac cua cac nhan té thi nghiém thi nim duoc céc yéu té
thai tiét s& gitp ching ta c6 thé ly giai dugc mot sé khac biét trong két qua thi nghiém.

Quang Nam nam trong vung khi hau nhiét dsi dién hinh, chi c6 2 mua Ia mua kho
va miia mua, it chiu anh huong cia mua dong lanh mién Béic. Dé danh gia mic do anh
huong cia thoi tiét dén qua trinh sinh trudng, phét trién cua cay lac, chung t6i da thu thap
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s6 lieu thoi tiét trong thoi gian nghién ciu tir Trung tam Khi trong Thuy van tinh Quang
Nam va két qua duoc thé hién & Bang 2.5.

Bdng 2.5. Dién bién khi hdu thei tiét trong thei gian thi nghiém tai Qudang Nam

Nhiét d (T°C) Do Am (%) S6 gio | Lugng
Thoi gian nang | mua
B Max Min B Min (gio) (mm)

Vu Xuan Hé 2017

Thang 4 26,9 37,4 20,5 84 47 195 32,0

Thang 5 28,5 36,4 23,5 83 58 208 40,5
Thang 6 29,6 39,6 24,3 78 40 256 113,8
Thang 7 28,0 37,4 23,8 85 48 169 292,0

Vu Dong Xuan 2017 — 2018

Théang 01 21,9 30,7 16,2 92 53 44 90,4
Théng 02 21,3 29,5 14,5 87 61 117 9,6

Théang 3 24,2 33,0 18,2 86 59 162 42,1
Thang 4 25,9 37,0 17,9 84 51 196 200,3

Vu Xuan He 2018

Théang 4 25,9 37,0 17,9 84 51 196 200,3
Théang 5 28,8 36,6 22,5 80 48 259 47,5
Thang 6 29,4 37,7 23,2 79 48 182 154,9
Thang 7 29,0 38,4 24,4 85 45 148 243,1

Pong Xuan 2018 — 2019

Thang 01 22,2 28 17,5 95 68 86 295,4
Thang 02 24,8 32,1 18,6 88 53 214 9,2
Thang 3 26,3 33,8 20 86 53 174 38,9
Thang 4 28,6 39,4 22,4 80 49 236 0,6

Nguon: Trung tam khi tuwong thity van tinh Qudng Nam 2017 - 2019
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Qua sé liéu Bang 2.5 ching toi c6 nhan xét sau: Trong vu Xuan Hé 2017, nhiét
d6 trung binh dao dong tir 26,9 — 29,6°C. Nhiét d6 dan 6n dinh va ting 1én vao cudi vu
va dat cao nhat thang 6 (29,6 °C). Tuong tu nhiét do, d6 4m ciing kha 6n dinh qua cac
thang, dao dong tir 78 — 85%, thang 6 do nén nhiét d6 cao va s6 ngay nang nhiéu (256
gio nang) nén am do ciing thap nhat. Nhin chung, vu Xuan Hé 2017 ¢ Quang Nam c6
lwong mua rat thap va bién d6ng manh qua céc thang, trong d6 thang 4 va thang 5 mua
rat it voi luong dao dong tir 32,0 — 40,5 mm, day 1a giai doan lac ra hoa nén s& anh
hudng dén sé hoa hitu hiéu cua lac. Thang 6 va thang 7 mua nhiéu hon nén qua trinh
hinh thanh qua thuan lgi hon. S6 gid nang twong dbi on dinh, thang 6 ¢6 s6 gio nang cao
nhat 1a 256 gio va thap nhat ¢ thang 7 chi 169 gio.

Vu Pong Xuan 2017 — 2018, nén nhiét trung binh 21,3 - 25,9°C. Tong luong mua
c6 sy chénh léch khé Ion, thang 02 lwong mua rat thap chi c6 9,6 mm nhung dén thang
4 lwong mua ting 1én dén 200,3 mm. Vu Pong Xuan 2017 — 2018, sé gid nang ¢ cac
thang ciing bién dong 16n, thang 01 hau nhu khong c6 nang (chi 44 gid) nén anh huong
dén giai doan cay con cua lac. S6 gio nang tir thang 02 dén thang 4 dan 6n dinh va dao
dong tir 117 - 196 gio, am d6 trung binh ¢ vu Pong Xuan 2017 — 2018 kha cao, dao
dong tir 84 — 92%, v4i am d6 ndy sé tao diéu kién thuan loi cho nhiéu loai nAm bénh gay
hai trén cay lac.

Trong vu Xuan He 2018, nhiét d6 trung binh nhin chung khéng cé sy dao dong
I6n giira cac thang, tir 25,9 — 29,4°C. Nhiét d6 cao nhat I thang 6 (29,4°C). Bo am trung
binh & vu nay twong tu vy Xuan Heé 2017, dao dong tir 79 — 85%. Thang 5 do nén nhiét
d6 cao va sé ngay nang nhiéu (259 gio nang) nén luong mua la thap nhat (47,5 mm).
Thang 6 va thang 7 luong mua nhiéu hon (154,9 - 243,1 mm) nén qua trinh hinh thanh
qua thuan lgi hon.

Vu Béng Xuan 2018 - 2019, nhiét d6 trung binh nhin chung khéng c6 su dao
dong 16n giita cac thang, tir 22,2 — 28,6°C. Nhiét do cao nhat la thang 4 (28,6°C). P am
trung binh & vu nay cao nhat 14 thang 1 (95%) va giam dan dén thang 4 (80%). Trong
vu nay c6 su chénh léch 16n vé sb gid nang va lwong mua gitta cac thang. Thang 1 ¢6 sb
gio nang thap nhat (86 gio) va luong mua cao nhat (295,4 mm), tao diéu kién thuan loi
cho qua trinh nay mam caa hat. Thang 4 thi nguoc lai, ¢ s6 gio ning cao nhat (236 gio)
va lugng mua thap nhat (0,6 mm) da tao diéu kién thuan loi cho qua trinh hinh thanh
qua va thu hoach.

Nhin chung, dién bién thoi tiét trong qua trinh thi nghiém khéng c6 hién tuong
gi bt thuong nhung ciing gap mot s6 kho khin do nhiéu thang (thang 2, 3, 4 va 5) co
lwrong mua qué it nén khong chu dong tudi. Vi vdy di anh huong dén qué trinh sinh
tredng va phét trién cua cay lac.
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CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. PANH GIA ANH HUONG CUA MOQT SO CHE PHAM BACILLUS PEN
SINH TRUONG, PHAT TRIEN VA NANG SUAT LAC

Sinh truong, phat trién va ning suét lac chiu tic dong cua cac yéu tb noi tai ciing
nhu yéu t6 ngoai canh. Vi khuan c6 ich cd thé anh hudéng dén sinh truéng phat trién caa
lac thong qua co ché ¢b dinh dam (Ramirez va cs, 2013) [113], phan giai 1an (Taurian
va cs, 2018) [126]. Két qua nghién ctiru vé kha ning kich thich sinh truong lac cia cac
ché pham Bacillus cho thay mét s ché pham vi khuan c6 kha ning kich thich sinh
truong, 1am ting cac yéu té cAu thanh ning suat va nang suat lac. Nhitng két qua nay sé
duogc trinh bay va thao luan trong cac phan sau:

3.1.1. Anh hwéng caa ché pham vi khuan Bacillus dén sinh truwéng, phat trién
cay lac

3.1.1.1. Anh huéng dén ty 1¢ moc

Thoi gian sinh truong cua cdy lac 1a khoang thoi gian can thiét dé cay trong hoan
thanh céac giai doan phét duc cua lac duogc tinh tir khi gieo dén khi thu hoach. Thoi gian
nay mam duoc tinh tir khi gieo hat dén khi hat bat ¢dau nay mam, ty Ié nay mam cua cay
lac phu thudc vao nhitng yéu té nhu di truyén, chat luong hat giéng, thoi vy, diéu kién
ngoai canh va diéu kién tham canh cua tirng ving. O giai doan nay cay lac sdng chu yéu
ldy dinh dudng tir hat, qua trinh nay mam phu thudc rat 16n vao chat luong hat gidng va
diéu kién ngoai canh, cac yéu té nay gilp cho qué trinh chuyén hda cac hop chét hiru co
trong hat tao diéu kién cho hat nay mam. Sir dung cac vi sinh vat d6i khang dé han ché
bénh hai va kich thich kha ning nay mam la mét trong nhitng bién phap mang lai hiéu
qua. Anh huong caa ché pham vi khuan Bacillus dén ty 1é moc cua gidng lac L23 dugc
thé hién ¢ Bang 3.1.

Két qua Bang 3.1 cho thay: Ca hai vu Xuan Hé 2017 va vu Dong Xuéan 2017 -
2018 ty 1& moc cua gidng lac 123 & cac ché pham vi khudn khéng co sy sai khac ¥ nghia
thong ké trong 7 va 10 ngay theo ddi sau khi gieo hat. O vu Xuan He 2017, sau 7 ngay
gieo trong ty 18 moc ctia cy lac dao dong trong khoang tir 30,3 - 30,39% va 10 ngay
sau khi gieo ty 1¢ moc dao dong tur 59,5 — 70,71%. Trong khi d6 trong vu BDong Xuan
2017 - 2018 ty I¢ moc sau 7 ngay gieo dat ty I¢ ttr 26,26 — 35,35%, ty 1€ moc & cong thirc
ddi chimg khong xir 1y ché pham thap nhét chi dat 26,26%, dén 10 ngay sau khi gieo ty 1&
moc dao dong trong khoang tir 58,59 — 65,66%. Ty 1€ moc trong vu Pong Xuan 2017 - 2018
thap hon so vé6i trong vu Xuan He 2017 khoang 5% & giai doan 10 ngay sau khi gieo.

Dén giai doan 15 ngay sau khi gieo co sy sai khac ¥ nghia théng ké giira cac cong
thirc ¢ ca hai vu Xuan He 2017 va vy BDong Xuan 2017 - 2018. Trong vu Xuan Heé 2017
ty 16 moc cia cac cong thirc dao dong trong khoang tir 79,80 — 88,89%. Hai ché pham
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1a cong thirc | (BaD-S1A1) va cong thirc VI (BaD-S20D12) c6 ty 1¢ moc cao nhat va co
su sai khac vé mit thong ké so v6i cong thire d6i chirng khong xtr Iy ché phdm vi khudn
(79,80%). Két qua nghién ctru hiéu qua kich thich sinh truéng cua vi khuan Bacillus dén
ciy lac & Binh Pinh cua tac gia Lé Nhu Cuong va Nguyén Quang Quan (2016) [10]
cling cho rang chung vi khuan BaD-S20D12 ¢6 kha ning kich thich moc t6t nhat trén
vung dat thit 13 88,18% va trén ving dat cat 1 93,03%.

Bdng 3.1. Ty Ié moc cua giong lac L23 & cac cong thirc thi nghiém
tai huyén Thang Binh, tinh Quang Nam

Don vi tinh: %

cong Vu Xuan He 2017 Vu Dong Xuan 2017 — 2018
Ché pham

thirc 7NSG| 10NSG |15NSG| 7NSG | 10 NSG | 15 NSG

| |BaD-S1Al 35,35* | 66,67* | 87,88 | 33,33* | 62,63* | 88,897

Il |BaD-S1F3 36,36% | 67,68° | 86,87° | 34,34% | 61,62° | 86,87

1l |BaD-S13E2 35,35% | 65,66 | 86,87% | 32,32% | 65,66° | 86,87

IV |BaD-S13E3 33,332 | 63,64 | 83,84% | 34,34% | 65,66 | 85,86%

V |BaD-S18F11 |38,38%| 62,63%° | 86,87® | 35,35% | 62,63 | 88,89°

VI [BaD-S20D12 |39,39*| 70,71 | 88,89% | 33,33% | 63,64 | 85,86%

VIl |- (d/c) 30,302 | 59,60° | 79,80° | 26,26 | 58,59 | 81,82°

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muc P <0,05.

Tuong tu vu Xuan He 2017, ¢ vu Bong Xuan 2017 — 2018 ty I¢ moc 15 ngay sau
dao dong tir 81,82 — 88,89%, nhung chi c6 sy khac biét giita hai ché pham 14 cong thirc I
(BaD-S1A1) va cong thirc V (BaD-S18F11) so vé6i cong thirc dbi ching khong sir dung
ché pham, cac ché pham vi khuan khac khong c6 sy sai khac ¥ nghia thong ké. Giira hai
vu Xuan He 2017 va Bong Xuan 2017 — 2018 c6 ty I¢ ndy moc tuong tu nhau.

Tom lai, viéc sit dung ché pham khong anh huong dén ty 16 moc cua cdy lac trong
giai doan dau 10 ngdy sau khi gieo trong. Vi trong giai doan ndy cdy chu yéu liy dinh
dudng tir hat va khong chiu anh hudng cta cac ché pham vi khuan, nhung dén giai doan
15 ngay sau khi gieo trong bat dau c¢6 sy anh hudng ctia ché pham dbi véi su phat trién
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cta cay lac. Két qua ciia chung toi ciing twong tu v6i Hayat va cs (2010) [84] cho rang
vi khuén c6 ich c6 thé kich thich kha ning moc mam nhu 1am ting tbc d6 hay ty 1& moc.

Ty 1& moc cta hat gidng phu thudc nhidu yéu td khac nhau nhu ban chét hat giéng
cling nhu diéu kién ngoai canh. Cac ché pham c6 thé lién quan dén han ché cac tic nhan
gay théi mam véi cac ngudn bénh nam & hat gidng bi nhiém bénh hodc nim trong dat.
Céc tac nhan sinh hoc c6 thé tiéu diét cac nguén bénh hodc kich thich lam cho ty 1¢ moc
tang 1én. Két qua nghién ctru mot s ching vi khuan ciing cho thiy ché pham vi khuan
Bacillus c¢6 kha ning 1am ting ty 18 moc va han ché bénh chét rap cdy con (Lé Nhu
Cuong va cs, 2014; Lé Nhu Cuong, 2015) [6], [8].

3.1.1.2. Anh hwéng dén chiéu cao cdy va chiéu dai canh cép 1 trén cdy

Chiéu cao than chinh 1a mot trong nhiing chi tiéu sinh truéng, phat trién quan
trong ctia cay lac. Than chinh cao s& thuc dy sy ra 14 trén than chinh va su phét trién
clia canh lac, tao tién dé thuan loi cho viéc ra hoa, dam tia va tao nang suét. Chiéu cao
ciy phu thudc vao ting giai doan sinh truong, dic tinh di truyén ciia gidng, chat dat va
cac diéu kién ngoai canh nhu nudc, phan bon, diéu kién canh tac. Su tang trudng chiéu
cao than chinh cua cay lac phu thudc nhiéu vao dinh dudng. Néu dugc cung cp day du
dinh dudng, cay lac s& sinh truong, phat trién tot dat chiéu cao tiém ning cua gidng.

Bdng 3.2. Chiéu cao than chinh va chiéu dai canh cdp 1 cua giong lac L23 ¢ cac cong
thzze thi nghiém

Don vi tinh: cm

Ccong . Giai doan sinh trudéng Chidu dai
thie | CMEPIAT BDRH | KTRH | Thu hoach | canhcap 1
y con u hoac
Vu Xuan He 2017
| BaD-S1A1 10,80° 20,57° | 34,03 39,40P 49,77
Il |BaD-S1F3 11,40 20,77° | 35,132 39,27 51,10%¢
11 |BaD-S13E2 11,93 20,87 | 36,60% 39,03 50,902
IV |BaD-S13E3 11,37%¢ 20,97 | 35,132 39,17 51,402
V |BaD-S18F11 11,87% | 21,50% | 35,17%¢ 40,772 51,23%
VI |BaD-S20D12 12,402 22,632 37,032 40,632 51,074
VIl |- (d/c) 11,000¢ 20,67° 33,63° 38,37° 49,63°

Vu Pong Xuan 2017 — 2018
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cong s Giai doan sinh truéng Chidu dai
thic | NPT BDRH | KTRH | Thu hoach | Canncip 1
Yy con u noac
| |BaD-S1Al 10,73¢ 17,80* | 28,70? 45,872 49,972
Il |BaD-S1F3 11,33 | 13,80 | 23,572 39,03° 41,03
1l |BaD-S13E2 11,93% | 15,27 | 24,232 39,93 43,33°
IV |BaD-S13E3 11,37 | 16,772 | 25,102 37,93° 42,30°°
V |BaD-S18F11 11,873 | 12,379 | 23,572 37,53° 39,500¢
VI |BaD-S20D12 12,407 13,17¢ | 20,502 35,87" 39,10¢
VIl |- (d/c) 11,00 | 13,57 | 27,872 35,57° 40,60°°

Ghi chi: Cdc chit cdi khdc nhau trong ciing mét cét ¢é sai khdc y nghia thong ké
o muc P < 0,05.

Thi nghiém tién hanh trong vu Xuan He 2017 va vu Bong Xuan 2017 — 2018 tai
huyén Thing Binh, tinh Quang Nam chung toi thu dugc két qua & bang 3.2.

Qua két qua bang 3.2 cho thay: Trong vu Xuan Hé 2017 c6 su sai khac ¥ nghia
thong ké giira cac cong thirc thi nghiém ¢ cac giai doan sinh trudng, phat trién cta cay
lac. Giai doan cdy con, giita cac cong thirc ¢6 chiéu cao cdy dao dong trong khoang
10,80 — 12,40 cm, trong d6 cong thirc I (BaD-S1A1) c6 chiéu cao cdy thap nhét chi dat
10,80 cm, cong thie VI (BaD-S20D12) c¢6 chiéu cao ciy cao nhat va co sai khac ¥ nghia
thdng ké so véi cac cong thirc khac. Cong thirc ddi ching khong sir dung ché pham c6
chiéu cao cdy 11 cm, co sy sai khic y nghia théng ké véi cac cong thic khac va thip
hon so vai cong thire VI (BaD-S20D12) 1a 1,4 cm.

Giai doan bt dau ra hoa: Giai doan nay do hoat dong ctia bd ré manh nén sy sinh
truong ciing ting dan. Day 1a thoi ky cdy tao ra mot budc chuyén bién trong qua trinh
sinh truéng. Giai doan ndy ciy phat trién trong khoang 1 thang sau khi gieo trong. Chiéu
cao cay trong giai doan nay khong c6 su sai khac 16n, chi dao dong trong khoang tir 20,0
— 22,63 cm, cao hon trong giai doan cdy con tur 8 - 10 cm. Trong céc cong thure, cong
thire VI (BaD-S20D12) c6 chiéu cao cdy cao nhit trung binh dat 37,03 cm va c6 sy sai
khac ¥ nghia théng ké so véi cac cong thirc khac. Trong khi d6 nhitng cong thirc con lai,
khong c6 sy sai khac so v6i cong thire dbi chimg khong sir dung ché pham..

Giai doan két thuc ra hoa: Chiéu cao than chinh & giai doan nay dao dong trong
khoang 33,63 — 37,03 cm. Chi riéng hai cong thirc VI (BaD-S20D12) c6 chiéu cao cdy
cao nhét va giita cac cong thirc con lai ciing c6 su sai khac c6 y nghia thong ké so véi
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cong thirc ddi ching. Cong thirc d6i chimg khong st dung ché pham vi khuan c6 chiéu
cao cy thap nhat chi dat 33,63 cm.

- Giai doan thu hoach: Day la giai doan cay dat duoc chiéu cao t6i da, chiéu cao
ciy & giai doan ndy phan anh day du kha nang sinh truéng, phat trién cua cay. Két qua 3.2
cho thiy chiéu cao than chinh cia giéng lac L23 & cic cong thirc thi nghiém dao dong
trong khoadng tir 38,37 — 40,77 cm. Trong d6, cong thirc V (BaD-S18F11) va cong thirc VI
(BaD-S20D12) c6 chiéu cao cdy trén 40 cm va c6 su sai khac ¥ nghia so véi cong thic
d6i chimg khong sir dung ché pham. Céc cong thirc con lai khong c6 sy sai khac so véi
cong thirc ddi ching.

Chiéu dai canh cip 1 1a chi tiéu danh gia kha nang phat trién canh cila cac gidng.
Chiéu dai canh cip 1 dau tién c6 mbi quan hé chit ché dén chi tiéu sd qua trén cay. Chidu
dai canh cap 1 dao dong tir 49,63 — 51,40 cm, két qua cho thay c6 sy thay d6i 10n vé chiéu
dai canh cép 1 gifra cac cong thirc. Trong d6, cong thirc ddi ching cé chiéu dai thap nhat
14 49,63 cm. Canh cap 1 dai nhat 1a & cong thirc IV (BaD-S13E3) va cong thirc V (BaD-
S18F11), c6 su sai khic so véi cong thire ddi ching, giita cac cong thirc khac khong co
su sai khac so véi cong thie ddi chimg vé mit ¥ nghia thong ké.

Vu Pong Xuan 2017 — 2018 ¢ giai doan cay con: Chiéu cao thin chinh cta cdy lac
O cac cong thuc thi nghiém dao dong trong khoang tir 10,73 - 12,40 cm. Cong thuc VI
(BaD-S20D12) ¢6 chiéu cao ciy cao nhat dat 12,40 cm, cao hon so v&i cong thic dbi
ching 1,40 cm. Giita cac cong thirc con lai so v6i cong thirc dbi ching khong co su sai
khac vé mit y nghia thong ké.

Giai doan bat dau ra hoa: Chiéu cao ciy cua cay lac trong vu Pong Xuan 2017 -
2018 dao dong trong khoang tur 12,37 — 17,80 cm. Cong thirc I (BaD-S1A1) va cong
thirc I11 (BaD-S13E3) ¢6 chiéu cao cdy cao nhét lan luot 1 16,77 cm va 17,80 cm, cao
hon so véi cong thirc ddi chimg 3 - 4 cm. Giira cac cong thire con lai khong ¢ sy sai
khac so véi cong thire ddi ching.

Giai doan két thuc ra hoa: Chiéu cao than chinh cua cay lac khéng c6 su sai khac
y nghia thong k&, chiéu cao cay dao dong trong khoang tir 20,50 — 28,70 cm.

Giai doan thu hoach: La giai doan khong c6 sy ting truéng chiéu cao, ciy dat
chiéu cao cy cubi cuing. Trong giai doan ndy qua qué trinh theo ddi chung t6i thay chiéu
cao cay cubi cung dao dong tir 35,57 - 45,87 cm. Cong thire | (BaD-S1A1) c6 chiéu cao
cay cao nhét dat 45,87 cm cao hon so véi tit ca cac cong thirc con lai va cao hon cong
thize d6i ching khoang 10 cm. Giira céc cong thac con lai so véi cong thie dbi ching
khong co su sai khac y nghia thong ke.

Chiéu dai canh cap 1 trong vu Déng Xuan 2017 - 2018: Chiéu dai canh cap 1 dao
dong tir 39,10 — 49,97 cm, giita cac cdng thirc co sy sai khac ¥ nghia thong ké, trong d6
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cong thuc | (BaD-S1A1) c6 chiéu dai canh cap 1 dai nhat dat 49,79 c¢m, cong thirc doi
chang chi dai 40,60 cm. Gitra cac cong thic con lai so vai ¢éng thirc ddi chitng khong
cO su sai khac.

Toém lai, két qua bang 3.2 cho thy trong vu Dong Xuan 2017 - 2018 cay lac c¢6
chiéu cao cay twong tu trong vu Xuan He 2017, giira cac cong thirc co su sai khac ¢ y
nghia thng ké. Dong thoi chiing ta c6 thé thiy rang, ché pham cua vi khuan Bacillus c6
anh huong dén chiéu cao than chinh va chiéu dai canh cip 1 cua cay lac trong hai vu
Xuan Hé 2017 va vu Pong Xuan 2017 — 2018. Két qua nghién ctru cia Lé Nhu Cuong
va Nguyén Quang Quan (2016) [10] ciing cho thay cac cong thirc thi nghiém bon ché
pham Bacillus ¢ tac dung lam tang chiéu cao cay so véi ddi ching. Trong céc cong
thirc bon ché pham vi khuan Bacillus khac nhau, cong thic bon ché pham tir ching
Bacillus sp. BaD-S20D12 1am ting chiéu cao cdy khéc biét so voi ddi chirng & ca ving
dat thit va dét cat. Trong do, chiéu cao cay lac trong ¢ ving dat cat cao hon so vai ving
dat thit & cing ky diéu tra. O cing ving dat cét, cac cong thic bon ché pham Bacillus
c6 chiéu cao ciy cao hon so vai cong thic dbi ching khong bon ché pham, ting 1 - 3
cm. Nghién ctiu cta chung toi ciing cho thay két qua twong tu. Mot sb két qua nghién
ctu cua Lugtenberg va cs (2009); Ramprasad va cs (2014) [98], [114] ciing cho thay khi xir
ly vai Bacillus spp. giup kinh thich su tang truong cua cay.

3.1.1.3. Anh hwéng dén sé ld trén ciy

Poi séng cua 14 lién quan rat nhidu dén ning suat. S6 14 trén than khac nhau tiy
thudc vao thai gian trong va mua vu trong khac nhau. Lé la co quan quang hop tong hop
chat hitu co, gitp cay trong sinh trudng phat trién. Vi vay, sb 1a trén cay la mot chi tiéu
quan trong gilp ta co thé danh gia duoc kha nang tich Iiiy chat kho cua cay, dya vao chi
tiéu nay co thé danh gia dugc tiém ning ciia cy trong.
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Bdng 3.3. S 14 trén than chinh va s 14 xanh con lai cia giong lac L23 ¢ cac cong
thuzc thi nghiém

Don vi tinh: 1&/cay

C()[]g Ché phim Giai doan sinh truwéng sé !é xa-nh

thire Caycon | BBRH | KTRH | Taoqua | conlai
Vu Xuan Hé 2017

I BaD-S1Al 5,472 8,63 | 12,90% 15,40°¢ 9,03
I BaD-S1F3 5,40% 8,70? 12,83° 15,43¢ 9,230
1l | BaD-S13E2 5,472 8,50 | 12,77 | 15,53 9,402
IV | BaD-S13E3 5,43% 8,60% | 12,80 15,33° 9,27
V | BaD-S18F11 5,33" 8,60% | 12,90% | 15,90% 9,33%
VI | BaD-S20D12 5,472 8,63 13,032 15,932 9,578
VIl | -(d/c) 5,43% 8,43° 12,63¢ 15,37°¢ 8,87¢

Vu Pong Xuan 2017 — 2018

| BaD-S1Al 5,478 6,832 10,672 13,932 7,432
I BaD-S1F3 5,50% 6,53% 9,73 12,90°¢ 7,132
11| BaD-S13E2 5,472 6,83? 10,23% | 13,20 5,77b¢
IV | BaD-S13E3 5,432 6,73? 10,00% | 13,07 7,102
V | BaD-S18F11 5,332 6,472 10,232 13,33" 7,578

VI | BaD-S20D12 5,502 7,072 9,97° 13,10°¢ 6,00

VIl | -(d/c) 5,432 6,872 10,232 13,30P 5,13¢

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muce P <0,05.
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Qua qua trinh nghién ctru anh hudng cua cac ché pham vi khuan Bacillus dén sy
phat trién s 14 trén cay, chung t6i thu dwgc két qua & Bang 3.3.

- Vu Xuan Heé 2017:

Qua két qua bang 3.3 cho thiy: Trong giai doan cy con s 14 ciia cac cong thic
dao dong trong khoang tir 5,33 — 5,47 1a, gitra cac cong thirc khong co su sai khac y nghia
thdng ké. Ky theo ddi tiép theo vao giai doan cdy lac bit diu ra hoa, giita cic cong thirc
c6 su sai khac nhau, trong d6 cong thirc I (BaD-S1F3) c6 s6 14 cao nhét (8,70 14) va co
su sai khac so voi cong thie dbi chimg (8,43 14), nhitng cong thirc con lai khong c6 su sai
khac so v6i cong thirc d6i chirng khong xir 1y ché pham vi khuan Bacillus.

Giai doan két thuc ra hoa: Cong thirc d6i ching c6 s6 1a thap nhat (12,63 14) va
c6 su sai khac nhau voi cong thirc I (BaD-S1A1), cong thac 11 (BaD-S1F3), cong thirc
V (BaD-S18F11) va cong thic VI (BaD-S20D12), hai cong thirc con lai khong c6 su sai
khac so v6i cong thire dbi ching. S6 14 giira cac cong thirc dao dong trong khoang 12,63
- 13,03 la.

Giai doan tao qua: S6 14 gitra cac cong thirc thi nghiém dao dong tir 15,39 — 15,93
14, giira cac cong thirc c¢6 su sai ¥ nghia thong ké. Trong d6, cong thire VI (BaD-S20D12)
c6 sb 14 cao nhat (15,93 14), cong thirc d6i chimg (15,37 13) va khong c6 su sai khac
thong ké so voi cac cong thirc con lai.

Qua theo dbi ching t6i thay sb 14 xanh con lai sau khi thu hoach cua cac giong
tuong ddi cao dao dong trong khoang 8,87 - 9,57 14, cao nhat l1a cong thic VI (BaD-
S20D12) (9,57 14), thap nhat 1a cong thize dbi chung khdng sir dung ché pham (8,87 14).
O vu Xuan He, s6 1a xanh con lai sau khi thu hoach cta cac giong dao dong trong khoang
6,00 - 7,36 14, s6 14 con xanh sau thu hoach cua cac cong thirc chénh Iéch nhau khéng
nhiéu.

S6 luong 14 trén cay thudng khong 6n dinh va phu thudc vao sé lwong canh va sd
dbt trén cay, diéu kién mua vu va muc d6 dau tu tham canh, s6 14 nhiéu hay it, dac bi¢t
su ton tai clia 14 xanh & cudi ky sinh truong ciing ¢ thé cho mot du doan kha nang 1
nét vé ning suét lac.

-Vu Pong Xudan 2017 - 2018:

S6 14 trén cay & trong hai ky theo ddi luc cay con va bat dau ra hoa & hai cong thirc
khong c6 su sai khac nhau, giai doan cdy con s6 14 trén cay dao dong trong khoang tir 5,43
—5,50 14, tiép dén giai doan bat dau ra hoa sb 14 trén cay ting 1én va dao dong trong khoang
6,83 — 7,07 la. Bén giai doan két thuc ra hoa va tao qua, s6 14 trén cay gitra cac cong thic
str dung cac ché pham khac nhau ctia vi khudn c6 ich Bacillus ¢6 sy sai khic nhau vé mit
¥ nghia thdng ké. Trong d6 cong thirc I (BaD-S1A1) c6 s 14 cao nhit trong ca hai thoi
ky lan luot 13 10,67 14 va 13,93 14, c6 sai khac ¥ nghia thong ké so véi cong thirc ddi chimg
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khong xir 1y ché pham. Nhung trong giai doan thu hoach cong thirc ddi chimg c6 s6 14 cao
hon so vai cong thie 11 (BaD-S1F3).

S6 1& con xanh trong vu Pong Xuan 2017 — 2018: S 14 con xanh giira cac cong
thire dao dong trong khoang tir 3,13 — 7,43 14. Cong thirc | ¢6 sb 14 con xanh cao nhat
(7,43 14), giita cac cong thirc co su sai khic y nghia thdng ké so véi cong thirc d6i ching,
riéng cong thac 111 (BaD-S13E2) va cong thic VI (BaD-S20D12) khdng o su sai khac
c¢6 y nghia vé mit théng ké so vai cong thie d6i chieng (5,13 13).

Tom lai, cac ché pham vi khuan c6 ich Bacillus st dung trong cac cong thic da
c6 anh huong dén su phat trién cua la va sb 14 con xanh trén cay qua cac giai doan theo
ddi trong ca hai vu Xuan He 2017 va vu Bong Xuan 2017 - 2018. Nghién ctu cua Lé
Nhu Cuong va Nguyén Xuan Vii (2014) [7] ciing cho thay khi lac duoc bon ché pham
vi khuan cho sé 14 trén than chinh nhiéu hon 1- 3 14 so véi cong thie d6i chitng (khdng
xur ly ché pham), thé hién rd nhat tir giai doan ra hoa trg vé sau.

3.1.1.4. Anh hwéng dén sé canh trén cay

Cung v6i than chinh, canh gop phan tao nén bd khung tan cta cay va quyét dinh
sO 14/cdy, canh dai va nhiéu s& cho bo 14 16n. Canh cdp mot ¢6 anh hudng 16n t6i ning
sut, vi hoa ¢ canh nay c6 ty 18 hoa hiru hiéu cao s& cho nhiéu qua va qua chic nén lam
tang trong luong qua. Pay s& 1 tién dé gitp cho cdy ¢ ning suat cao. Sy phat trién cia
canh lac phu thudc rat nhiéu vao yéu tb di truyén cua giong. Tuy nhién, néu c6 ché do
chim soc hop 1y va dinh dudng day du thi canh sé& phat trién tot hon. Theo nhiéu két qua
nghién ctru, qua lac tap trung & canh cip 1 va canh cap 2 khoang 80 — 90% sb qua chic
trén cay. Dic biét 1a cdp canh cdp 1 dau tién co ¥ nghia cuc ky quan trong boi vi nd
mang khoang 30 — 35% tong s hoa trén cay va 50 — 70% tong s6 qua chéc trén cay, do
d6, cap canh nay duoc goi 1a cip canh cho ning suat (Nguyén Minh Hiéu, 2003) [28].

Canh cip 1 13 canh moc tir cac d6t thir nhat dén dbt thir 6 trén than chinh. O nach
14 mam s& moc ra cap canh cép 1 dau tién, thuong xuat hién khi cay co6 3 1a that, ¢ cac
d6t con lai s& moc ra mot canh cap 1. Trén cdy co tdi da 7 canh cap 1 nhung thuong chi
canh & @6t tht 1 dén d6t thtr 4 méi co qua chic.

Qua nghién ciru 4nh huéng ciia cac ché pham vi khuan Bacillus dén su phan canh
ctia giéng lac L23 trong vu Xuan He 2017 va Vu Pong Xuan 2017 — 2018 dugc thé hién
qua Bang 3.4.
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Bdng 3.4. S6 canh cua giong lac L23 ¢ cac cong thic thi nghiém

Don vi tinh: canh/cay

Canh céap 1 Canhcap2 | Téngsé canh

cong Ché pha
thive ¢ pham XH | PX | XH | PX | XH | PX
2017 | 17-18 | 2017 | 17-18 | 2017 | 17-18

I BaD-S1Al 4,80% | 3,77% | 3,83% | 2,37 |8,63%| 6,14
I BaD-S1F3 4,80 | 3,70% | 3,90® | 2,50° |8,70%° | 6,20
1l |BaD-S13E2 4,73%c | 3832 | 4,20° | 2,50* | 8,93* | 6,332
IV |BaD-S13E3 4,70 | 3,87% | 3,67° | 2,20° | 8,37 | 6,07
V  |BaD-S18F11 4,87% | 3,83% | 3,60° | 2,13 | 8,40 | 5,96

VI |BaD-S20D12 4,87% | 3,93% | 3,97 | 2,37% | 8,84* | 6,30

VIl |- (d/c) 4,63° | 3,97% | 3,73 | 2,00* | 8,36° | 5,97°

Ghi chi: Cdc chit cdi khdc nhau trong ciing mét cét ¢é sai khdc y nghia thong ké
o muc P <0,05.

Két qua nghién ctru & Bang 3.4 cho thiy rang sé canh cac cdp trong vu Dong
Xuan 2017 — 2018 thip hon so v&i sé canh trong vu Xuan He 2017.

Canh cap 1: Qua Bang 3.4 cho thay s6 canh cap 1 trong vy Xuan Hé 2017 dao
dong trong khoang tir 4,63 — 4,87 canh, giita cac cong thic ¢d su sai khac ¥ nghia thong
ké, trong d6 cong thac | (BaD-S1A1), cong thic 1l (BaD-S1F3), cong thuc V (BaD-
S18F11) va cong thic VI (BaD-S20D12) c6 su sai khac ¥ nghia théng ké so véi cong
thire d6i chtng, con lai cong thic 111 (BaD-S13E2) va cong thic IV (BaD-S13E3) khdng
c6 su sai khac y nghia théng ké so vai cong thirc d6i chiing. Cong thirc V (BaD-S18F11)
va cdng thic VI (BaD-S20D12) c6 sé canh cp 1 nhiéu nhat véi 4,87 canh, trong khi
cong thtrc d6i chieng chi cd 4,63 canh.

Trong vu Dong Xuan 2017 — 2018: S6 canh cap 1 thap hon so véi vu Xuan He
2017, s6 canh cap 1 dao dong trong khoang tir 3,70 — 3,97 canh, giita cac cong thuc
khong co sy sai khac nhau.

Canh cap 2: Trong vu Xuan Hé 2017 c6 su dao dong trong khoang 3,60 — 4,20
canh, céng thac 111 (BaD-S13E2) c6 sé canh 16n nhit 4,20 canh va chi duy nhat céng
thire 111 (BaD-S13E2) c6 sy sai khac y nghia thong ké so vai cong thirc d6i ching khdng



56

str dung ché pham vi khuan Bacillus. Cac cong thirc con lai khong c6 su sai khac y nghia
thdng ké so vai cong thae déi ching.

Trong vu Dong Xuéin 2017 - 2018 cho thiy giira cac cong thuc khong cé sy sai
khac y nghia thong ké, s6 canh cip 2 dao dong tir 2,0 — 2,5 canh.

Tong sb canh: Tong sé canh bang sé canh cip 1 cong véi canh cap 2. Qua theo
ddi thi nghiém trong ca hai vu cho thay tong s6 canh trong vu Xuan Heé 2017 c6 sy sai
khac y nghia thong ké, trong khi d6 vu Péng Xuén 2017 — 2018 khong thay sy sai khac
¥y nghia théng ké gitra cac cong thic ¢ sir dung ché pham so véi cong thire dbi ching
khong str dung ché pham. Trong vu Xuan Hé 2017, tong sé canh dao dong tir 8,36 —
8,80 canh, trong d6 cong thirc 111 (BaD-S13E2) ¢ tong sé canh cao nhét 8,93 canh cao
hon cong thirc doi chitng (8,36 canh), twong tu cong thirc VI (BaD-S20D12) ¢ sy sai
khac so véi cong thirc dbi chang, trong khi nhitng cong thac con lai khdng c6 su sai
khac ¥ nghia thong ké so véi cong thae ddi ching khong st dung ché pham vi khuan cé
ich Bacillus.

Nghién ciu cia Lé Nhu Cwong va Nguyén Xuan Vi (2014) [7] khi nghién ctru
xur 1y vi khuan c6 ich ving ré ¢ giéng lac DU Tay Nguyén cho thdy bon ché pham vi
khuan (Bacillus sp. S20D12, Burkholderia sp. HR77, Pseudomonas putida R4D2)
khong 1am ting s6 canh cap 1 va cap 2 trén ciy nhung lam cho chiéu dai canh cap 1 dau
tién dai hon so voi ddi chirng. Mot nghién ciru khac ciia Lé Nhu Cuong va Nguyén
Quang Quan (2016) [10] lai cho thiy cac cong thicc c6 xt ly ché pham Bacillus cho
giong lac L14 c6 tong sé canh va chiéu dai canh cip 1 khong sai khac dang ké so V6i
cong thirc d6i chiing (khong xir Iy ché pham), trir cdng thic ¢ xa ly ché pham Bacillus
sp. BaD-S20D12 I cho tong sb canh/ cay cao hon va chiéu dai canh cap 1 dau tién dai
hon so véi cdng thie dbi ching trén ving dat cat. Biéu nay cho thay kha ning kich thich
sinh truong caa ché pham Bacillus sp. BaD-S20D12.

3.1.1.5. Anh hwéng dén sé lireng not san

N6t san dugc hinh thanh 1a két qua ciia mdi quan hé cong sinh giira vi khuan nt
san va cdy lac. Tuy nhién mdi quan hé nay ciing chiu su tic dong cua cic yéu td ngoai
canh, trong do c6 su tac dong cua cac vi khuan khac, dic biét 1a vi khuan séng O vung
xung quanh ré cy trong. Mot s6 két qua nghién ciru cho thay dé qua trinh hinh thanh
ndt san duoc thun loi, vi khuan rhizobia c6 thé can su hd trg cta cac vi khuan ¢6 ich
khac (Garg va cs, 2007; Martinez va cs, 2017) [74], [101].

Qua qua trinh theo d&i anh hudng ctia cac ché pham vi khuan Bacillus dén sy

phat trién cua nét san trén gidng lac L23 trong hai vu Xuan He 2017 va vu Dong Xuan
2017 — 2018 chung t6i thu duogc két qua & Bang 3.5.
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Vé sd luong nét san: S6 luong nét san & cac giai doan sinh trudng, phat trién co
su khac nhau rat r giita cac ché pham ciing nhu & cac vu trong. Thoi ky hinh thanh qua
dén thu hoach cé nhiéu hoat dong sinh Iy caa cay nhu qua trinh tong hop, tich Iy san
pham vé qua va hat nén s luong va khéi lugng cua cay lac dat gia tri cao nhét.

Bdng 3.5. S¢ lirong not san ¢ cac cdng thize thi nghiém

Pon vi tinh: nét san/cay

Giai doan sinh truéng

Cong oz Bit dau ra hoa Két thic ra hoa Thu hoach

thie
PX 17-

XH 2017 | PX 17-18 | XH 2017 |PX 17-18 | XH 2017 18

| |BaD-S1A1 162,789 | 169,00 | 225,67° | 234,33¢ | 265,009 | 375,33?

Il |BaD-S1F3 163,11 | 167,11 | 230,11°¢ | 239,22¢ | 271,56° | 370,33%

11 |BaD-S13E2 169,11° | 184,22% | 245,00° | 255,22° | 274,33 | 399,33%

IV |BaD-S13E3 | 168,67° | 172,67% | 246,78° | 257,67° | 274,56 | 363,00

V |BaD-S18F11 | 168,78 | 191,22 | 253,22 | 261,89% | 277,33 | 366,672

VI |BaD-S20D12 | 176,782 | 180,78% | 269,44% | 274,78% | 296,78% | 372,33?

VIl |- (d/c) 144,44¢ | 148,44° | 205,119 | 213,78 | 252,33° | 318,00°

Ghi chii: Cdc chit cdi khdc nhau trong cing mét cot c6 sai khdac y nghia thong ké
o muc P <0,05.

Giai doan bat dau ra hoa: S6 lwong ndt san & cac cong thirc trong vu Xuén Hé 2017
dao dong tur 144,44 — 176,78 ndt san, trong khi d6 vu BPong Xuan 2017 — 2018 c6 s6
luong ndt san tir 148,44 — 191,22 ndt san. Giira cac cong thire co sy sai khac c6 y nghia
vé mit thong ké. Trong dé, cong thic VI (BaD-S20D12) cua vu Xuan Heé 2017 va cong
thirc V (BaD-S18F11) ciia vu Pong Xuan 2017 - 2018 ¢6 s nét san cao nhat 1an luot 1a
176,78 va 191,22 nét san. Trong vu Xuan He 2017 tit ca cac cong thirc sir dung ché
pham déu co su sai khac c6 y nghia thong ké so voi cong thirc dbi ching, s6 luong not
san ¢ cong thire ddi ching chi dat 144,44 ndt san. Trong khi d6, trong cung thoi ky sb
lrong ndt sin cua cdy lac trong vu Pong Xuan 2017 — 2018 & giai doan bit dau ra hoa,
s6 lugng ndt san & cac cong thuc 111 (BaD-S13E2), cong thie 1V (BaD-S13E3), cong
thire V (BaD-S18F11) va cong thirc VI (BaD-S20D12) ¢c6 su sai khac y nghia thong ké
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so v6i cong thire d6i chimg, con lai hai ché pham 1a Cong thire 1 (BaD-S1A1) va cong
thire II (BaD-S1F3) khong c6 sy sai khac so voi cong thirc ddi ching khong st dung
ché pham.

Giai doan két thic ra hoa: S6 lugng nét san tang nhanh gan gap doi so vdi giai
doan bat dau ra hoa va c6 sy khac biét rd rét giita cac cong thic. Vu Xuan Heé 2017 sé
lwong nét san dao dong tir 205 — 269 nét san, cong thic VI (BaD-S20D12) ¢6 sb luong
ndt san cao nhat 269,44 nét san, cdng thirc dbi ching c6 s6 lwong ndt san thap nhat
205,11 ndt san, giira cac cong thirc ¢o sy sai khac so vai cong thire di chung. Vu Pong
Xuén 2017 — 2018, twong tu vu Xuan Hé 2017, cong thic VI (BaD-S20D12) ¢d s6 luong
ndt san cao nhat 274,78 nét san, trong khi cong thire dbi ching ¢d s6 lugng not san thap
nhat 213,78 nét san. S6 lugng nét san gitra cac cong thac dao dong 213,78 — 274,78 nét
san. Viéc su dung cac ché pham khac nhau c6 anh huong dén sé lugng ndt san trong
giai doan két thlic ra hoa ¢ ca hai mua vu.

Giai doan thu hoach: S6 luong nét san dat Ion nhat trong ca vu trong c6 sy khac
biét gitra hai vu mua, vu Xuan He 2017 c0 su sai khac trong khi vu Bong Xuan 2017 —
2018 khong c6 su sai khac giita viéc sir dung cac ché pham khac nhau. Vu Xuan Hé
2017 s6 lugng ndt san trong giai doan thu hoach cua cay lac dao dong tir 252,33 — 296,78
ndt san, tat ca cac cong thic ché pham khac nhau c6 sy sai khac so vai cong thac doi
chang. Cong thic VI (BaD-S20D12) ¢6 s6 nét san cao nhat va cong thiee doi ching co
s6 nét san chi dat 252,33 ndt san. Trong vu Pong Xuan 2017 — 2018, sé lwong nét san
giita cac cong thire dao dong 318 — 399,33 nét san, cac ché pham khac nhau khong anh
huong dén sy phat trién cua nét san trong vy nay.

Anh huong cia vi khuan dén su hinh thanh ndt san trén lac cling dugc ghi nhan
boi mot sb6 nghién ciru trude ddy (Abd-Allah va El-Didamony, 2007; Figueredo va cs,
2017) [52], [70]. Két qua nghién ctru cta chung toi cling pht hop véi nghién ctru ctiia Lé
Nhu Cuong va Nguyén Xuin Vii (2014) [7] cho rang cac cong thirc sit dung ché pham
vi khuan thi ¢6 sb luong ndt san 16n hon so v&i doi ching khong sir dung ché pham.
Nghién ctru cia Lé Nhu Cuong va Nguyén Quang Quan (2016) [10] cho thiy cac cong
thirc st dung ché pham vi khuan Bacillus c6 kha nang lam gia tang nét san trén cay lac
rd rang nhét ¢ giai doan két thuc ra hoa, trong dé cong thirc str dung chung S20D12 va
S13E3 ¢6 sb luong ndt san/cay cao hon so voi dbi ching. Didu nay cho thiy sir dung
ché pham Bacillus d3 lam ting s6 lwong ndt san cua lac so voi ddi ching.

3.1.2. Anh hwéng dén bénh hai trén cay lac

Lac la cay trong c6 nhiéu ddi twong bénh gy hai trong qua trinh sinh trudng,
phat trién. Bénh 14 hai yéu t6 anh hudng 16n dén ning suét lac. Kha ning chéng chiu sau
bénh phu thudc rat 16n vao dic tinh di truyén cta gidng. Tuy nhién, mic d6 gay hai cua
bénh hai con phu thudc vao yéu té thoi tiét va diéu kién canh tac. Trong do, yéu td phan
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bén dong vai tro cuc ky quan trong. Xu hudng phat trién nong nghiép bén vimng, ngudi
ta rit quan tim dén van dé str dung ché pham sinh hoc trong phong trir sau bénh hai. Vi
vay, chdng t6i nghién ctu hiéu qua st dung ché pham cua vi khuan c6 ich Bacillus dé
tim ra cong thic tot nhat nham giam thiéu va han ché tac hai cua bénh hai lac. Nghién
Clru Cac chi tiéu vé sau bénh hai qua cac vy san xuat thu duoc cac két qua bao gdm bénh
gi st va bénh dém 14.

3.1.2.1. Bénh gi sit (Puccinia arachidis Speg.)

Bénh gi sat do nAm Puccinia arachidis gay ra. Bénh xuat hién va gay hai khi cay
bat du ra hoa va bénh gy hai kéo dai cho dén khi thu hoach, bénh hai trén 14 banh té
va l4 gia, 1a bién vang sdm va nhanh dan dén rung, vét bénh khi chdm xuét hién c6 mau
nau dé ¢ mat dudi cia 14, mat trén cua 14 vét bénh co nhirng chdm nhoé mau vang nau
lién két voi nhau (Vi Triéu Man va cs, 1998) [33]. Nhin chung bénh gi sit giy hai phd
bién va cang vé gia lac cang bi bénh gi sit gdy hai niang. Qua theo ddi dién bién gi sat
trén cay lac o cac cong thirc thi nghiém chung t6i thu dugc két qua & cac Bang 3.6, Bang
3.7.

- Vu Xudn He 2017:

Két qua & Bang 3.6, Hinh 3.1 va Hinh 3.2 cho thay su xuét hién cta bénh bat dau
tir ngay 24/5. Két qua cho thay ty 18 bénh va chi s6 bénh & cac cong thirc khac nhau va
c6 su sai khac ¥ nghia thong ké gifta cac cong thirc. Trong ngdy dau xuat hién bénh ty
1¢ bénh & cong thire 11T (BaD-S13E2) co ty 18 bénh cao nhét 48,67% dién tich bi bénh
trén déng rudng, nhung khong co sy sai khac so voi cong thirc ddi ching. Cac cong thirc
khac twong tu chua thay su sai khac ¥ nghia thong ké d6i voi cong thirc dbi chung, ty 16
bénh trong ky theo ddi dau tién dao dong trong khoang tir 27,33 — 48,67%. Viéc danh
gia ty 1& bénh xuat hién trén doéng rudng cao nhung chi sb bénh thap thi it anh huéng
dén sinh truong phat trién va ning suat cua cdy lac. Trong ngdy 24/5 chi s6 bénh cua
cac cong thtrc thi nghiém dao dong tur 3,04 — 5,41%, trong d6 cong thie 111 (BaD-S13E2)
c6 chi s6 bénh cao nhat, so v6i cac cong thirc ddi ching chua thay sy sai khac y nghia
thdng ké trong giai doan dau phat hién bénh.
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Bdng 3.6. Ty ¢ bénh va chi sé bénh g7 sdt trén giong lac L23 ¢ cac cong thirc thi
nghiém qua cac ky diéu tra trong vu Xuan Hé 2017

Don vi tinh: %

Ky diéu tra
A ] Cay con Ra hoa, dim tia Lam qua
(t:r?ng Che pham
v 24/5 07/6 21/6 05/7
TLB | CSB | TLB | CSB | TLB | CSB | TLB | CSB
| |BaD-S1A1 | 27,33 | 3,04 | 54,007 | 6,007 |60,00°| 7,569 |61,33%|13,04°
Il |BaD-S1F3 | 45,33 | 5,04 | 63,33%| 7,04° |67,33Y|8,52¢| 68,00¢ | 12,89°
Il |BaD-S13E2 |48,67%¢|5,41%°|67,33| 7,48° | 72,67¢| 8,96 |72,67"|13,85P
IV |BaD-S13E3 | 42,67° | 4,74° |69,33°| 7,70° | 72,00° | 9,04 | 72,67° | 14,00°
V |BaD-S18F11 | 53,33% | 5,93 |74,00°| 8,22° |78,00°| 9,56° | 74,00° | 14,00P
VI |BaD-S20D12|46,672¢|5,19%¢| 62,00° | 6,89° | 65,334 | 8,15% |63,33%|11,48¢
VIl |- (d/c) 52,67% | 5,85% | 91,33%|10,15% | 94,00% | 12,812 | 84,672 | 15,932
Ghi chl: Cdc chit cdi khdc nhau trong ciing mét cot ¢6 sai khdc y nghia thong ké
o murc P < 0,05.
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Hinh 3.1. Ty I¢ bénh g7 sdt trén giong lac L23 & cac cdng thize thi nghiém qua cac ky
diéu tra trong vu Xuan Hé 2017
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Hinh 3.2. Chi sé bénh gi sat trén giong lac L23 ¢ cac cong thic thi nghiém qua cac ky
dieu tra trong vy Xuan He 2017

Ngay 07/6: Qua ky theo ddi cho thay ty 1& bénh va chi sé bénh cao hon so voi
giai doan dau phat hién bénh. Cu thé, ty I¢ bénh trong ngay nay dao dong trong khoang
tir 54,0 — 91,33%, giira cac cong thirc o su sai khac ¥ nghia thong ké & mirc y nghia
P<0,05. Cdng thirc ddi chitng khong str dung ché pham c6 ty 1¢ bénh cao nhat 91,33%,
trong khi d6 cong thirc | (BaD-S1A1) c6 ty 1¢ bénh thap nhat 54,0%, cac cdng thirc khac
lan Tuot co ty Ié bénh tir 62 — 74%. Tat ca cac cong thirc ¢o sir dung ché pham vi khuan
Bacillus déu c6 sai khac so véi cong thirc ddi chiing khong sir dung ché pham. Vé chi
s6 bénh trong ngay nay dao dong trong khoang tir 6,0 — 10,15%, twong tu nhu ty 1& bénh,
cong thac khéng st dung ché pham c6 ty Ié bénh gi sat cao nhat va c6 su sai khac y
nghia thong Ke.

Ngay 21/6: Trong ky theo d&i nay ty Ié bénh twong tu nhu ky diéu tra trudc voi
muc ty 18 bénh tir 60 — 94% s cay xuat hién bénh trén dong ruong va cong thic ddi
ching c6 ty 1¢ bénh cao nhat dén 94%, cong thuc | (BaD-S1A1) va cong thic IV (BaD-
S13E3) c6 ty 1é bénh thap nhat lan luot 12 60% va 72%. Tét ca cac cong thirc déu co su
sai khac c6 y nghia thong ké so véi cong thirc dbi chung. Chi sé bénh trong giai doan
nay cao hon so véi giai doan trude dao dong tir 7,56 — 12,81%. Cdng thirc d6i ching chi
s6 bénh cao nhat 12,81%, cong thuc | (BaD-S1A1) ¢ chi sb bénh thap nhit 7,56%, gitta
cac cong thuc co su sai khac y nghia thong ké so véi cong thire dbi ching khong sir
dung ché pham cua vi khuan Bacillus.

Ngay 05/7: Ky theo ddi cudi cuing bénh gi sit trén ddng ruong. Lac nay ty 1 bénh
¢ giam xudng nhung chi s6 bénh trén dong rudng lai cao hon so vdi giai doan trudc,
diéu nay cho thay rang mirc d6 gay hai cua bénh gi sit trong giai doan cudi nang hon so
V6i giai doan dau. Ty 1 bénh trong giai doan nay dao dong tir 61,33 — 84,67%, cdng
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thire VI (BaD-S20D12) c6 ty 1& bénh giam nhiéu so véi nhitng giai doan trudc va ty 1¢
bénh thap nhét trong tt ca cac cong thirc ciing vai ¢ong thic | (BaD-S1A1), ty 1é bénh
& muc 61,33% va 63,33%. Giira cac cong thirc thi nghiém cé sy sai khac ¥ nghia thong
ké so véi cong thirc ddi ching. Chi sé bénh trong ngay 05/7 dao dong tir 11,48 — 25,93%,
cdng thie d6i chung khéng st dung ché pham c6 chi sé bénh cao nhit so véi tat ca céc
cong thuc sir dung ché pham vi khuan (Hinh 3.1 va Hinh 3.2). Nhu vy, qua d6 ta c6 thé
thiy viéc st dung ché pham vi khuan Bacillus da c6 anh huéng dén ty 16 bénh va chi sb
bénh gi sat trén cay lac trong vu Xuan Hé 2017 tai x Binh Pao huyén Thing Binh, tinh
Quang Nam.

- Vu Pong Xudn 2017 - 2018:

Két qua & Bang 3.7, Hinh 3.3 va Hinh 3.4 cho thay ty 18 bénh va chi sb bénh gi
sat trong vy Pong Xuéan 2017 - 2018 gitra cac cong thirc ¢6 su sai khac nhau vé mat y
nghia thong ke.

Ngay 10/3: Qua ky theo ddi nay khi cay bat dau ra hoa ciing 1a giai doan bat dau
thay su xuat hién caa bénh gi sat trén dong ruong. Lic nay két qua diéu tra cho thay rang
ty 1¢ bénh trong giai doan dau xuat hién & mac thip hon so v6i vu Xuan He 2017, ty I¢
bénh dao dong tur 33,33 — 44,67%. Trong d6 cong thuc 1V (BaD-S13E3) c6 ty 1€ bénh
cao nhat (44,67%), hai cong thic V (BaD-S18F11) va cong thuc VI (BaD-S20D12) ¢6
ty 1¢ bénh thap nhat, gitra cac cong thirc chua thay sy sai khac ¥ nghia thong ké. Chi s6
bénh 14 chi tiéu dé danh gia mirc d6 gay hai trén dong rudng, khi chi s bénh cang cao
thi mtrc 46 gay hai dén sinh truéng va ning suét cang 16n. Chi sé bénh trong ngay theo
ddi dau tién cua vy Pong Xuan 2017 - 2018 cho thdy dao dong tir 3,7 — 4,96%, giita cac
cong thirc chua thay su sai khac théng ké.
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Bdng 3.7. Ty 1é bénh va chi sé bénh gi sdt trén giong lac L23 & cac cong thirc thi
nghiém qua cac ky diéu tra trong vu Péng Xudn 2017 - 2018

Don vi tinh: %

Ky diéu tra
A Cay con Ra hoa, dam tia Lam qua
Cong £ ’
. Che pham
thire 10/3 24/3 07/4 21/4

TLB |[CSB | TLB | CSB | TLB | CSB | TLB | CSB

| |BaD-S1A1l 34,67%(3,85%|56,67¢| 6,74° | 60,00° | 8,159 | 62,67¢ | 13,93"

Il |BaD-S1F3 38,00%|4,22% 65,334 7,85 | 68,009 | 8,891 (69,33 13,48

11 |BaD-S13E2 44,67 | 4,96 |69,33¢|8,15"d| 73,33¢ | 9,48 |72,67°¢| 14,59

IV |BaD-S13E3 41,33%14,59%0|70,67¢|8,44bc | 74,00°¢| 9,70 | 73,33 | 14,67°

V |BaD-S18F11 |33,33"|3,70"|76,67°| 8,81° | 78,67 | 9,93 | 74,67° | 14,67°

VI |(BaD-S20D12 |33,33"|3,70°|63,33%| 7,48% | 65,33° | 8,44% |66,67%| 12,44°

VIl |- (d/c) 36,00%°|4,00%{92,00%| 10,962 | 92,672 | 13,26 | 89,33? | 17,632

Ghi ch(: Cdc chit cdi khdc nhau trong cimg mot cot c6 sai khdc y nghia thong ké
o murc P < 0,05.
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Hinh 3.3. Ty I¢ bénh g sdt trén giong lac L23 & cac cdng thize thi nghiém qua cac ky
diéu tra trong Vi Péng Xudn 2017 - 2018
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Hinh 3.4. Chi sé bénh g7 sdt trén giong lac L23 ¢ cac cdng thize thi nghiém qua céc ky
diéu tra trong Vi Déng Xudn 2017 - 2018

Ngay 24/3: Theo ky theo dbi, ty 1¢ bénh va chi s6 bénh caa bénh gi sit ting 1én
S0 Vi giai doan dau theo ddi. Trong do, ty 1& bénh dao dong trong khoang tir 56,67 —
92,67%, chi s bénh dao dong tir 6,74 — 10,96%. Trong d6 cong thirc | (BaD-S1A1) c6
ty 18 bénh va chi sé bénh thap nhat lan luot 1a 56,67% va 6,47%, cong thic dbi ching
cd ty 1& bénh va chi sb bénh cao nhat 92% va 10,96%. Giita cac cong thirc déu co sy sai
khac y nghia théng ké so vai cong thire d6i ching.

Ngay 07/4: Trong ky theo di nay, ty Ié bénh khong ting 1én nhung chi s6 bénh
ctia cac cong thirc tang 1én so véi giai doan trudce diéu tra. Ty 1& bénh dao dong tir 60 —
92,67%, trong d6 cong thirc dbi ching c6 ty 1& bénh cao nhat 1a 92,67%, cong thuc |
(BaD-S1A1) va cong thuc VI (BaD-S20D12) c6 ty 1¢ bénh thip nhat 12 60 — 65,33%.
Chi sb caa bénh gi sat dao dong tir 8,15 — 13,26%, va cong thic | (BaD-S1A1) c6 chi
s6 bénh thap nhat va tat ca cac cong thirc déu co sy sai khac y nghia thong ké so véi
cong thirc khdng st dung ché pham vi khuan cé ich Bacillus.

Ngay 21/4: Trong ky theo ddi ¢ giai doan thu hoach cua cay lac cho thay ty Ié
bénh c6 giam xudng nhung chi s6 bénh lai ting 1én so véi giai doan trudc cua qua trinh
theo ddi. Ty I¢ bénh dao dong tir 62,67% cua cong thic | (BaD-S1A1) dén 89,33% cong
thire ddi chung. Chi sé bénh dao dong tir 12,44 — 17,63%, trong d6 cac cong thic xu ly
ché pham déu c6 chi sb bénh thip hon so véi cong thire d6i chung (Hinh 3.3 va Hinh
3.4).

Tém lai, trong hai vu nghién ctru la Xuan Hé 2017 va vu Bong Xuan 2017 — 2018
khi so sanh giira cac cong thire sir dung vi khuan Bacillus va cong thie dbi ching cho
thdy sir dung vi khuan Bacillus 1am cho bénh han ché so véi dbi chung, di 1am giam ty
1& bénh va chi s6 bénh gi sét trén ddng rudng. St dung ché pham BaD-S20D12 han ché
bénh gi st tot hon so vai cong thic d6i chitng va cac ché pham khéc.
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3.1.2.2. Bénh dom ld lac

Bénh nay c6 hai loai 13 bénh ddém néu (Cercospora arachidicola Hori) va dém
den (Cercospora personatum Berk & Curt). Ca hai loai nay thudng xuat hién & cac giai doan
sinh truong tir thoi1 ky qua non cho téi khi thu hoach (Vi Triéu Man va cs, 1998) [33].
Mirc d6 bi hai phu thudc vao thoi ky xuat hién. Néu xuat hién sém gy anh huong tram
trong nang suat, néu xuat hién mudn hau nhu khong anh huéng dén ning suit lac. Ngudn
bénh nim trén tan du, hat giéng. Bénh phat sinh gay hai ¢ diéu kién thiéu hut dinh
dudng. Do d6 mot s6 thoi diém cay lac man cam véi bénh & giai doan con nho, phén 16n
bénh hai khi lac vé gia. Két qua theo doi bénh ddém 14 dugc thé hién ¢ Bang 3.8, Hinh
3.5 va Hinh 3.6 cho théy su khac bié¢t ro rang khi sir dung vi khuan han ché bénh hai so
v6i cong thirc ddi chung.

- Vu Xudn He 2017:

Bit dau phat hién su xuét hién ctua bénh dém 14 trong giai doan cay ra hoa. Két
qua cho thay ty 1& bénh va chi s6 bénh & cac cong thirc khac nhau va c6 sy sai khac y
nghia théng ké giita cac cong thirc. Trong ngay dau xuat hién bénh ty 18 bénh & cong
thire d6i ching khong sir dung ché pham vi khuan Bacillus c6 ty 1é bénh cao nhat dén
90% dién tich 14 b1 bénh trén déng rudng, cac cong thirc xur 1y ché phém ¢o6 su sai khac
¢ y nghia théng ké so vai cong thire d6i chung, trong d6 cong thire I (BaD-S1A1) ¢6
ty 18 bénh thap nhat, ty 18 bénh trong ngay dau phat hién xuat hién ¢ hau hét cac cong
thire va ty bénh dao dong trong khoang tir 56 — 90%. Viéc danh gia ty 1 bénh xuat hién
trén dong rudng cao nhung chi sb bénh thap thi it anh hudng dén sinh truéng phat trién
va ning suat cta ciy lac. Trong ngay 24/5 chi s bénh ctia cac cong thirc thi nghiém dao
dong tir 6,22 — 10,0%, trong d6 cong thire I (BaD-S1A1) c6 chi sé bénh thip nhét, cong
thire ddi chtng c6 chi s6 bénh cao nhat 10%, gitta cac cong thirc cho thay su sai khac y
nghia thong ké trong giai doan dau phét hién bénh.

Ngay 07/6: Két qua qua ky theo ddi cho thay ty 18 bénh va chi s6 bénh tuong tu
trong giai doan dau phat hién bénh, c6 nghia Ia ty 1é xuat hién bénh trén dong ruong
trong ca hai ky theo doi twong duong nhau. Cy thé, ty 1¢ bénh trong ngay nay dao dong
trong khoang tir 49,33 — 85,33%, gitra cac cong thirc cd su sai khac ¥ nghia thong ké.
Cong thirc d6i chitng khong st dung ché pham ¢4 ty 18 bénh cao nhat 85,33%, trong khi
d6 cong thuc | (BaD-S1A1) ¢ ty 18 bénh thap nhat 49,33%, cac cong thirc khac lan luot
cd ty 18 bénh tir 58,67 — 72,67%. Tét ca cac cong thuc 6 sir dung ché pham vi khuan
Bacillus déu c6 sai khac so véi cong thie di ching. Vé chi sé bénh trong ngay nay dao
dong trong khoang tur 6,07 — 11,41%, tuwong tu nhu ty 1€ bénh, cdng thirc khdng sir dung
ché pham c6 chi s6 bénh dém 14 cao nhat va cd sy sai khac ¥ nghia théng ké so vai céc
cong thirc ¢6 str dung ché pham vi khuan Bacillus.
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Ngay 21/6: Trong Ky theo ddi nay ty & bénh twong ty nhu ky diéu tra trude Voi
muc ty 16 bénh tir 53,33 — 86,0% s cdy xuat hién bénh trén ddng ruong va cong thirc ddi
ching ¢ ty 1¢ bénh cao nhit dén 86%, cong thirc | (BaD-S1A1) ¢ ty 1é bénh thap nhat
la 53,33%. T4t ca cac cong thic déu co su sai khac c6 ¥ nghia théng ké so véi cong thac
d6i chiing. Chi s6 bénh trong giai doan nay cao hon so véi giai doan truéc, dao dong tir
7,56 — 12,81%. Cong thirc ddi chiing chi sé bénh cao nhit 12,81%, cong thirc | (BaD-
S1A1) c6 chi sb bénh thip nhat 6,67%, giita cac cong thirc co su sai khac ¥ nghia thong
ké so véi cong thie d6i chitng khéng sir dung ché pham caa vi khuan Bacillus.

Ngay 05/7: Ky theo d&i cudi cing bénh dém 14 trén dong ruong cho thay ty 18
bénh va chi s6 bénh trén dong ruong cia cac cong thuc thi nghiém khong cé sy thay doi
so vai cac ky theo doi trudc. Ty 1€ bénh trong giai doan nay dao dong tir 56,67 — 89,33%.
Giira cac cong thic thi nghiém co sy sai khac ¥ nghia théng ké so véi cong thize doi
chang. Chi sé bénh trong ngay 25/7 dao dong tir 7,33 — 12,89%, cong thirc ddi ching
khdng sir dung ché pham c6 chi s6 bénh cao nhat so vai tat ca cac cong thic sir dung
ché pham vi khuan. Nhu vdy qua d6 ta c6 thé thay viéc st dung ché pham vi khuan
Bacillus da c6 anh hudng dén ty 1& bénh va chi sé bénh ddm 4 trén cay lac trong vu
Xuén Hé 2017 tai xa Binh Pao, huyén Thang Binh, tinh Quang Nam.

Bdng 3.8. Ty I¢é bénh va chi sé bénh dom la trén giong lac L23 & cac cong thizc thi
nghiém trong vy Xuan He 2017

Don vi tinh: %

Ky diéu tra

Céng £ LR Cay con Ra hoa, dam tia Lam qua
thire 24/5 07/6 21/6 05/7
TLB | CSB | TLB | CSB | TLB | CSB | TLB | CSB
| |BaD-SIAL |56,00°| 6,229 | 49,33¢ | 6,07¢ | 53,33¢ | 6,67° | 56,67¢ | 7,33¢
Il |BaD-SIF3 |70,00'| 7,78" | 58,67¢ | 7,41% | 62,007 | 8,07 | 65,33¢ | 8,89
Il |BaD-S13E2 |74,00°| 8,22¢ | 72,670 | 8,81" | 76,000 | 9,48" | 75,33 | 9,70
IV |BaD-S13E3 |76,00¢| 8,44 | 71,33 | 7,93" | 72,67%¢| 8,37" | 76,00° | 8,89
V |BaD-S18F11 [80,67°| 8,96" 66,67 7,70° |72,00%| 8,59° [70,67"d| 8 590
VI |BaD-S20D12|72,00¢| 8,00¢ |62,00¢| 8,07 |66,67°| 8,59 | 70,00 | 9,26"
VI |- (dle) 90,00%|10,00%| 85,337 | 11,412| 86,00% |12,222| 89,33 |12,89°

Ghi ch(: Cdc chit cdi khdc nhau trong ciing mét cot ¢6 sai khdc y nghia thong ké
o muc P <0,05.
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Hinh 3.5. Ty 1¢é bénh dom 4 trén giong lac L23 ¢ cac cong thizc thi nghiém
trong vu Xuan He 2017
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Hinh 3.6. Chi sé bénh dom I& trén giong lac L23 & cac cong thizc thi nghiém
trong vu Xuan He 2017

- Vu Pong Xudan 2017 - 2018:
Két qua Bang 3.9, Hinh 3.7 va Hinh 3.8 cho thay:

Ngay 10/3, ky theo dbi giai doan dau xuat hién bénh it hon so véi vu Xuan He
2017, ty 1¢ bénh dao dong tir 48,67 — 82,67%. Trong do6 cong thuc | (BaD-S1A1) co ty
1& bénh thap nhat 48,67%, cdng thirc dbi ching cd ty 1& bénh cao nhat 82,67%, giira cac
cong thuc cho thiy su sai khac y nghia thdng ké. Chi s6 bénh 1a chi tiéu dé danh gia
muic d6 gay hai trén dong rudng, khi chi sé bénh cang cao thi mic d6 gay hai dén sinh
trugng, phat trién va nang suét cang lon. Chi s6 bénh trong ngay theo doi dau tién cua
vu Dong Xuan 2017 - 2018 cho thiy dao dong tir 5,7 — 10,52%, giira cac cong thic cho
thay sy sai khac y nghia théng ké rd rét. Cong thirc ddi ching c6 chi s6 bénh cao nhat
trong khi d6 cong thic | (BaD-S1A1) c6 chi sb bénh thap nhat. Cac cong thic con lai
c6 chi s6 bénh tir 6,81 — 8,37%.
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Bdng 3.9. Ty 1é bénh va chi sé bénh dom 14 trén giong lac L23 & cac cong thizc thi

nghiém trong vu Dong Xudn 2017 - 2018

Don vi tinh: %

Ky diéu tra
(Er?l:’]g Ché phim Cay con Ra hoa, dam tia Lam qua
10/3 24/3 07/4 21/4

TLB | CSB | TLB | CSB | TLB | CSB | TLB | CSB

| |BaD-S1A1 |48,67%|5,70% | 51,33¢| 6,30° | 55,33 | 6,89¢ | 58,67¢ | 7,56°
Il |BaD-S1F3 |58,67¢|6,81¢|60,67¢| 7,78 | 64,00° | 8,59° | 65,337 | 9,19"
1l |BaD-S13E2 |70,00° | 8,37" | 72,00 | 8,74° | 74,00 | 9,56 | 77,33 | 9,93"
IV |BaD-S13E3 |67,33"|7,48| 72,00 | 8,15 | 75,33" | 8,67 | 76,67° | 9,26
V |BaD-S18F11 (62,67| 7,11 |68,00| 8,15° [70,67¢| 8,59° |72,67*¢| 9,11°
VI |BaD-S20D12 | 58,67¢ | 7,56 |64,67¢| 8,37" | 68,67¢ | 8,81° |70,67¢| 9,48"
VIl |- (d/c) 82,67%|10,52%| 86,00% | 12,07%| 88,00 |12,44%| 89,33? | 14,072

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muc P <0,05.
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Hinh 3.7. Ty 1¢ bénh dém 4 trén giong lac L23 & cac cong thizc thi nghiém trong
Dong Xuan 2017 - 2018
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Hinh 3.8. Chi sé bénh dom I4 trén giong lac L23 & cac cong thize thi nghiém trong
Dong Xuan 2017 - 2018

Ngay 24/3: Ky theo ddi nay, ty & bénh va chi s bénh cua bénh dém 14 tang 1én
hau hét & cac cong thirc so vé6i giai doan dau theo ddi. Trong do, ty 1¢ bénh dao dong
trong khoang tir 51,33 — 86%, chi s6 bénh dao dong tir 6,3 — 12,07%. Trong d6 cong
thize | (BaD-S1A1) ¢6 ty Ié bénh va chi sé bénh thap nhét lan luot 1a 51,33% va 6,3%,
cong thirc d6i chizng cd ty 1¢ bénh va chi s6 bénh cao nhat 12 86% va 12,07%. Giira cac
cong thirc ¢d sir dung ché pham déu cé su sai khac y nghia théng ké so véi cong thic
d6i chizng khong sir dung ché pham.

Ngay 07/4: Trong ky theo ddi nay, ty Ié bénh va chi s6 bénh twong tu giai doan
dau theo ddi. Ty I bénh dao dong tir 55,33 — 88%, trong d6 cong thirc ddi chirng ¢ ty
16 bénh cao nhat 1a 88%, cong thic | (BaD-S1A1) ¢ ty 1é bénh thap nhat 12 55,33%.
Chi sb caa bénh gi sat dao dong tir 6,89 — 12,44%, va cong thic | (BaD-S1A1) c6 chi
s6 bénh thap nhat va tat ca cac cong thirc déu co sy sai khac y nghia thong ké so véi
cong thirc d6i chieng (12,44%) khong st dung ché pham vi khuan c6 ich Bacillus.

Ngay 21/4: Trong ky theo ddi ¢ giai doan thu hoach cua cay lac cho thay ty Ié
bénh tuong tu nhitng Ky theo ddi trudc nhung ty 1€ bénh c6 taing 1én nhung khong dang
ké. Ty 18 bénh dao dong tir 58,67% cdng thirc | (BaD-S1A1) dén 89,33% cong thirc doi
ching. Chi sé bénh dao dong tir 7,56 — 14,07%, trong d6 cac cong thic xt ly ché pham
déu c6 chi sé bénh thap hon so véi cong thire di ching.

Trong vu Pong Xuan 2017 — 2018 viéc st dung cac ché pham vi khuan cé ich
Bacillus d3 lam giam ty 1é bénh va chi s6 bénh dém 14 trén d6ng ruong.

Tom lai, qua két qua nghién ciru ¢ Bang 3.8 va Bang 3.9 cho thiy, viéc sir
dung cac ché pham Bacillus c6 tac dung han ché bénh dom 14 trén cay lac thé hién &
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TLB va CSB dém la thap hon so vai dbi chung ca trong vu Xuan Hé 2017 va Pong
Xuén 2017 — 2018.

Mot sb két qua nghién ctru khac ciing cho thay vi khuan Bacillus c6 kha ning
kich thich sinh truéng cay trong, cé tac dung d6i khang céc loai nam, vi khuan gay bénh
V6i phd tac dong rong gop phan tang kha niang khang bénh cua cay (Figueredo va cs,
2017; Kumar va cs, 2017) [70], [91]. S¢ di c6 két qua nay 1a do bén canh kha ning ddi
khang véi c4c vi sinh vat gay bénh, vi khuan Bacillus con tham gia vao qué trinh chuyén
hoa cac chat hiru co kho phan huy thanh nhitng chat hitu co don gian cho cay trong dé
sir dung, gilp cai tao dét, tao diéu kién cho cay trong sinh truéng tét va ting suc dé
khang cho cay (Kumar va cs, 2017) [91].

3.1.3. Anh huéng dén cac yéu té cau thanh ning suit va ning suat lac

Ning suét |4 chi tiéu tong hop, la két qua cudi cung phan anh chinh xac va toan
dién nhat qué trinh sinh trudong va phat trién cta cdy trong. Sir dung cac ché pham vi
khuan cho ciy trong dé dat nang suat va hiéu qua kinh té cao, dong thoi khong anh
huong dén moi truong 13 két qua cudi cing ma nguoi san Xuat hudng ti. Nang suat phu
thudc vao rat nhiéu yéu td nhu gidng, diéu kién ngoai canh, mua vu, dat dai, cac bién
phap k¥ thuat canh tac, trong d6 viéc lam giam sau bénh hai c6 anh hudéng quan trong
dén cac yéu t6 cau thanh ning suat va nang suat caa cay trong. Dé thdy duoc anh hudng
ctia cac ché pham vi khuan Bacillus dén cac yéu té cAu thanh nang suat va nang suét lac
chung t6i da tién hanh theo ddi cac chi tidu: Tong sb qualcdy, sb qua chac/cay, khoi
lwong 100 qua, nang sut Iy thuyét va ning suat thuc thu. Qua theo ddi cac chi tiéu quan
trong tai 2 vu nghién ctru chung t6i thu dugc két qua & Bang 3.10, Hinh 3.9 va Hinh
3.10.

- Vu Xudn He 2017:

Sb cay/m? la mot trong nhitng yéu t6 anh hudng va quyét dinh dén ning suét cay
lac. Két qua bang 3.10 cho thay sé cay/m? dao dong tir 24,80 — 26,97 ciy/m?, cong thirc
VI (BaD-S20D12) c6 s6 cay/m? cao nhat 14 26,97 cay/m2, 1an luot dén cong thirc I (BaD-
S1A1) dén cong thic V, tit ca cac cong thic déu cao hon so véi cong thirc ddi chimg
(24,80 cay/m?).

S6 qua chic/cay: SO qua chic/cdy trong vu Xuan He 2017 dao dong tir 13,90 —
15,57 quéa/cay. Trong d6 cong thirc VI (BaD-S20D12) c6 sd qua chic/ciy cao nhat 1a
15,57 qua chéc/cay va c6 sy sai khac so véi cong thirc dbi chimg. Nhirng cong thirc con
lai khong c6 su sai khac so v&i cong thirc ddi chimg, riéng cong thirc I (BaD-S1A1) ¢6
s6 qué chic/cay thap hon so véi cong thire ddi ching (14,17 qua chic/cay).

Khéi lugng 100 qua: Khéi lugng 100 qua 13 yéu t6 quyét dinh dén ning sut thuc
thu trén dong rudng. Két qua theo ddi cho thdy khéi lwong 100 qua cua cac cong thirc
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dao dong tir 122,93 — 126,57 g. Chi c6 duy nhat cong thic II (BaD-S1F3) ¢6 su sai khéac
s0 v6i cong thirc ddi chimg, con lai nhitng cong thire khac khéng c6 sy sai khac so véi
cong thirc dbi ching c6 khéi lwong 100 hat 12 122,93 g.

Bdng 3.10. CAc yéu to cdu thanh ndng sudt va ndng sudt giong lac L23 ¢ cac cong

thaec thi nghiém

6 | s Ty I¢ NS
. 0 0 qua - tang so
CONg | pspngm  |cAy/m?|chicicay Poo QUa | NSLT | NSTT | = 05 <

thirc i (gam) |(ta’ha) |(ta/ha) .
(cay) | (qua) ching

(%0)

Vu Xuan Heé 2017

| |BaD-S1Al 25,87° | 13,90° | 125,50% |33,84%| 24,25¢| 6,36
Il |BaD-S1F3 25,83" | 14,37 | 126,572 |35,24%|2521%| 10,57
IIl |BaD-S13E2 26,07%0| 14,47 |124,37% |35,17%¢(25,40% 11,40
IV |BaD-S13E3 26,63%| 14,67 | 123,17 |36,08"|25,98%| 13,95
V |BaD-S18F11 26,20%| 1520% | 125,03% | 37,35" [26,25%°| 15,13
VI |BaD-S20D12 26,972 | 15,57% |126,03% | 39,67%| 26,972 | 18,29

VIl |- (d/c) 24,80° | 14,17 | 122,93" | 32,42¢ | 22,801 -

Vu Pong Xuan 2017 — 2018

| |BaD-S1Al 27,331 | 9,10" |125,33% |23,38|18,58%| 2,48
Il |BaD-S1F3 26,67 9,07° |124,47%¢|22,57%¢(20,21%| 11,47
IIl |BaD-S13E2 27,33 | 9,93 | 122,25 (24,89%|19,46%| 7,34
IV |BaD-S13E3 26,000| 9,93% [123,19bd| 23,84Y[20,97®| 15,66
V |BaD-S18F11 26,67%| 10,83 | 126,23* | 27,322 [21,24%| 17,15
VI |BaD-S20D12 26,67%| 10,272 |124,57%¢|2554%| 21 962 | 21,13

VII |- (d/c) 2533 | 8,73 | 121,479 | 20,11¢ | 18,13 -

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké

o muce P <0,05.
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Ning suét Iy thuyét (NSLT): La co sd dé danh gia tiém ning cho ning suat cua
cay trong. Nang suit 1y thuyét duoc quyét dinh boi mat do cay, khdi lwgng 100 qua va
dic biét 1a sé qua chic trén cdy. Qua theo dbi cho thay ning suat Iy thuyét trong vu Xuan
Hé 2017 gitta cac cong thirc dao dong tir 32,42 — 39,67 ta/ha, trong d6 cong thirc ddi
ching c6 ning suat 1y thuyét thap nhat 12 32,42 ta/ha, cong thirc VI (BaD-S20D12) c6
ning suit cao nhat 12 39,67 ta/ha. Cac cong thirc con lai c6 tiém ning cho ning suit cao
hon so véi cong thire ddi chimg, chi riéng cong thirc I (BaD-S1A1) khong cé su sai khac
so véi cong thirc ddi chimg.

50 1 ENSLT GNSTT

N
o
1

N
o
1

Ning suét (ta/ha)
w
S

[EEN
o
1

O 1 I I I I I I
I I Il v \Y VI VII (Bb/C)
Cong thire thi nghiém

Hinh 3.9. Néng sudt giong lac L23 ¢ cac cong thirc thi nghiém trong vy Xuan Hé 2017

Ning suat thuc thu (NSTT): Ning suat thyc thu 1a yéu té quyét dinh trong san
xuat. Két qua theo ddi trong vu Xuan Hé 2017 cho thay rang ning suat thyuc thu giira cac
cbng thurc dao dong tir 22,80 — 26,97 ta/ha. Trong d6 cong thiac VI (BaD-S20D12) c6
nang suat cao nhat 26,97 ta/ha, lan luot dén céc cong thuc IV (BaD-S13E3) la 26,25
ta/ha, cong thirc V (BaD-S18F11) 12 26,25 ta/ha. Tat ca cac cong thirc st dung ché pham
vi khuan Bacillus déu c6 su sai khac ¥ nghia théng ké va cao hon so véi cong thize ddi
chang.

Tir két qua & bang 3.10 cho thay, trong vu Xuan Hé 2017, tat ca cac ché pham vi
khuan sir dung trong nghién ctu (BaD-S1A1, BaD-S1F3, BaD-S13E2, BaD-S13E3,
BaD-S18F11 va BaD-S20D12) déu cho NSTT vuot so véi ddi chung va ty 18 ting ning
Suit dat tir 6,36 — 18,29%. Trong d6, ché pham BaD-S20D12 ¢6 NSTT vuot dbi ching
nhiéu nhat 1a 18,29%.

- Vu Pong Xudan 2017 - 2018:

Két qua bang 3.10 va hinh 3.6 cho thiy cac yéu tb cdu thanh ning sut va ning
sut thuc té thu duoc giita cac cong thire déu co su sai khac y nghia thong ké so véi cong
thie d6i ching, cu thé nhu sau:
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S6 cay/m?: S6 cay/m? trong vu Pong Xuan 2017 - 2018 dao dong tir 25,33 — 27,33
cay/m?, cong thire | (BaD-S1A1) c6 sb cay/m? cao nhat, trong khi cong thie d6i ching
chi dat 25,33 cay/m?. Chi riéng cong thirc | (BaD-S1A1) va cong thac 111 (BaD-S13E2)
c6 su sai khac ¥ nghia thong ké so véi cdng thirc ddi ching, nhitng cong thic con lai
khdng c6 su sai khac vé mat thong ké.

S6 qua chic/cay: Qua theo ddi thi nghiém cho thiy s qua chic/cay giira cac cong
thirc dao dong tur 8,73 — 10,83 qua/cay, chi c6 cong thuc V (BaD-S18F11) la 10,83
qua/cay co sy sai khac so vai cong thire ddi ching va cao hon cong thire ddi chieng trung
binh 3 qua/cay, nhitng cong thic khac khdng co su sai khéc so vai cong thire doi ching
8,73 qual/cay.

Khéi lugng 100 qua: Qua két qua theo dBi cho thay rang khéi lwong 100 qua
trong vu Bong Xuan 2017 — 2018 dao dong tir 121,47 — 126,23 g. Cong thic V (BaD-
S18F11) c6 khéi lwong qua cao nhét 12 126,23 g, cac cdng thirc co su sai khac théng ké
so véi cong thize d6i ching, riéng cong thic 111 (BaD-S13E2) va cong thirc 1V (BaD-
S13E3) khdng co su sai khac théng ké so vai cong thire dbi ching (121,47 g).

30 1 @NSLT ONSTT
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Hinh 3.10. Nang sudt giong lac L23 ¢ cac cdng thize thi nghiém trong v Péng Xudn
2017 - 2018

Ning suét ly thuyét (NSLT): Két qua thi nghiém cho thdy NSLT & cong thuc |
(BaD-S1A1), cong thic 11 (BaD-S1F3) khong cé su sai khac so vai cong thire d6i ching,
lan luot 14 22,57 va 23,38 ta/ha, con nhitng cdng thic con lai déu co su sai khéc théng
ké so vai cong thire d6i chung (20,11 ta/ha), cac cong thic khac cé ning suit lan luot
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tir 23,84 — 27,32 ta/ha, cong thirc V ¢d tiém ning ning suat cao nhat trong tit ca cac
cong thure thi nghiém (27,32 ta/ha).

Ning suat thuc thu (NSTT) (tasha): NSTT trong vu Dong Xuéan 2017 — 2018 dao
dong tur 18,13 — 21,96 ta/ha, trong d6 cong thuc | (BaD-S1A1) khong co su sai khac so
véi cong thire d6i ching, cac cong thac con lai déu c6 su sai khac y nghia thong ké so
vé6i cong thie dbi chung, cong thirc VI (BaD-S20D12) ¢6 ning suat thuc thu cao nhét dat
21,96 ta/ha, trong khi d6 cong thirc ddi ching chi dat 18,13 ta/ha.

Két qua & bang 3.10 con cho thiy, twong ty vu Xuan He 2017, trong vu DPong
Xuan 2017 - 2018, tat ca cac ché pham vi khuan Bacillus trong nghién ctru nay (BaD-
S1A1, BaD-S1F3, BaD-S13E2, BaD-S13E3, BaD-S18F11 va BaD-S20D12) déu cho
NSTT vuot so v6i ddi ching va ty 1é ting nang suat dat tir 2,48 — 21,13%. Trong do,
ché pham BaD-S20D12 ¢6 NSTT vuot dbi chimg nhiéu nhat 13 21,13%. Nghién ctru cta
Lé Nhu Cuong va cs (2016) [9] ciing cho thdy trong cic ché pham sir dung danh gia kha
nang kich thich sinh trudong cho giéng lac 123 tai Binh Dinh, ché pham tir vi khuan
Bacillus sp. S20D12 ¢6 tac dung tot nhat, ting ning suét lac 14,33% & ving dét thit va
11,22% & vung dat cat so véi dbi ching.

Tur nhitng két qua trén, ching tdi thay riang sir dung cac ché pham vi khuan Bacillus
da c6 anh huong rat 16n dén cac yéu té ciu thanh ning suat va nang suat cua giong lac
L23 trong hai vu Xuan He 2017 va vu Bong Xuan 2017 — 2018 tai huyén Thang Binh,
tinh Quang Nam. Két qua nghién ciru cua ching tdi cho thiy cac cong thic sir dung ché
pham c6 sé cay/m? bién dong tir 25,83 - 26,97 (vu Xuan Heé 2017) va 26,67 - 27,33 (vu
Poéng Xuan 2017 - 2018), cao hon so véi cdng thirc ddi ching khdng sir dung ché pham.
Piéu nay cho thay ché pham da gop phan han ché sé cay chét 1a co s¢ 1am ting s6 cay thu
hoach. Nghién ciru cua Hayat va cs (2010) [84] ciing cho rang vi khuan cé ich ¢6 thé kich
thich kha nang moc mam nhu 1am ting tbc do hay ty 1& moc. Nhu vay, ché pham cd thé
truc tiép hoac gian tiép lam ting luong dinh dudng cung cip cho cay lac, do d6 ting cac
yéu t6 cAu thanh nang suat va ting nang suat cay trong.

Tom lai, tir két qua nghién ciru danh gia anh hudng cua 06 ché pham Bacillus dén
sinh trudng, phat trién va ning suat giéng lac L23 trong 2 vu (Xuan Hé 2017 va Pong
Xuan 2017 - 2018), ching t6i di tuyén chon duoc ché pham BaD-S20D12 ¢6 hiéu qua
trong kich thich sinh truéng cay lac dé sir dung cho nghién ctru tiép theo vé phuong
phap sir dung ché pham vi khuan Bacillus trong san xuat lac tai Quang Nam.
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3.2.NGHIEN CUU PHUONG PHAP SU DUNG CHE PHAM (LIEU LUQNG VA
THOT PIEM XU LY) VI KHUAN BACILLUS TRONG SAN XUAT LAC

3.2.1. Anh huéng ciia phwong phap sit dung ché pham Bacillus dén sinh truéng,
phét trién cay lac

3.2.1.1. Anh hwéng dén chiéu cao cdy lac

Anh huéng cua phuong phap st dung ché pham Bacillus dén chiéu cao cay lac
duoc thé hién & bang 3.11.

Bdng 3.11. Anh hweng cia phwong phdp sie dung ché pham Bacillus dén chiéu cao
cay lac

Don vi tinh: cm

Giai doan theo doi
Coéng thic thi nghiém
Ra hoa Pam tia | Lamqua | Thuhoach
Vu Dong Xuian 2017 — 2018
Cong thuc | 9,21b¢ 25,32b¢ 35,718bc 43,73
Cong thuc Il 11,622 30,022 39,08? 46,372
Cong thuc I 10,30% 28,58 38,20% 43,90%
Cong thuc IV 7,90¢ 23,97° 34,58 46,80°
Cong thuc V 8,38¢ 23,94¢ 34,38¢ 43,63
Cong thuc VI 10,423 29,372 38,882 45,172
Cong thuc VII (d/c) 8,830 18,174 28,83 36,77°
Vu Xuan He 2018

Cong thuc | 9,212 25,32b¢ 35,71b¢ 50,402
Cong thuc 11 10,412 28,11% 39,972 51,902
Cong thuc I 8,20° 24,68° 35,10¢ 45,90%
Cong thuac IV 7,90P 23,97° 34,58° 49,472
Cong thuc V 8,39° 23,92° 34,38° 52,632
Cong thuc VI 10,428 29,372 38,88 49,17%
Cong thire VII (d/c) 8,83 18,174 28,83 40,43°

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muce P <0,05.
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- Vu Dong Xuan 2017 - 2018:

Trong vu nay, chiéu cao cdy & cac cdng thuc trong ting giai doan sinh trudng,
phét trién cua cay lac 1a khac nhau va cd sai khac y nghia thong ké vai cong thac ddi
chang. Trong céc cong thic ¢6 sit dung ché pham, & giai doan dam tia va 1am qua, cong
thire 11 va cong thire 111 ¢ chiéu cao cay cao nhat. Chiéu cao cay lac ¢ cong thuc 11 giai
doan dam tia va lam qua la 30,02 cm va 39,08 cm; cong thuc 11 1a 28,58 cm va 38,20
cm. O giai doan thu hoach, mic di cac cong thire ¢6 st dung ché pham déu c6 chiéu cao
ciy cao hon cong thirc ddi ching khéng sir dung ché pham nhung giita céc cong thic
khong c6 sai khéc thong ké, dao dong tir 43,63 - 46,80 cm.

- Vu Xuan He 2018:

Két qua bang 3.11 cho thay chiéu cao cay & cac cong thirc co su khac biét véi
cong thire ddi chang rd rang nhat 1a & giai doan dam tia va 1am qua. Tuong ty vu Pong
Xuan 2017 - 2018, cong thirc 11 ¢6 chiéu cao cay cao nhit ¢ cac giai doan sinh trudng,
phét trién cua giéng L23. Giai doan thu hoach giéng L23 c6 chiéu cao cay dat 51,90 cm,
tuy nhién ¢ giai doan nay cac cong thirc khong sai khac c6 y nghia vai cong thic doi
chirng, ngoai trir céng thirc V.

Nhu vay, qua theo dbi ca 2 vu BDong Xuan 2017 - 2018 va Xuan Heé 2018, cong
thire |1 — sir dung ché pham vi khuan Bacillus BaD-S20D12 véi liéu luong 10 kg/ha khi
gieo hat c6 xu hudng thuc day chiéu cao cua cy, cdy sinh truong tot. Két qua nghién
Cltu cua chung t6i cling phu hop véi nghién ciu cia Lé Nhu Cuong va cs (2019) [14]
khi dénh gia hiéu qua kich thich sinh truéng va ning cao ning suat cua vi khuan Bacillus
cho cay lac & Thira Thién Hué cho thay & giai doan két thic ra hoa, chiéu cao ciy ting
Vvéi toc do nhanh dan dén su khac biét & cac cong thire thi nghiém, cong thic ¢ sir dung
chung vi khuan BaD-S20D12 nhin chung cho chiéu cao cay cao hon di chitng va cong
thire str dung chung vi khuan S18F11. Do d6 bon ché pham ¢ giai doan gieo hat da gop
phan kich thich sinh truéng cua cay lac.



3.2.1.2. Anh hwéng dén chiéu dai canh cdp 1 trén cay

Nghién ciru anh hudéng cua phuong phap st dung ché pham Bacillus dén chiéu
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dai canh cip 1 cua gidng lac L23 chiing t6i thu duoc két qua ¢ bang 3.12.

Bdng 3.12. Anh hwong ciia phwong phdp sie dung ché pham Bacillus dén chiéu dai

canh cdp 1 trén cay

Don vi tinh: cm

Cong thiic Giai doan theo doi
thi nghiém Ra hoa Pam tia Lam qua Thu hoach
Vu Dong Xuan 2017 — 2018
Cong thuc | 9,373k 24,942 29,972 48,97%
Cong thuc 11 10,742 27,742 32,072 55,072
Cong thuc I 8,38 26,19° 30,082 51,60%
Céng thic IV 7,72% 24,912 27,15 50,832
Coéng thuc V 6,99° 24,40% 27,32b¢ 46,77%
Cong thuc VI 10,41% 26,832 31,20? 48,30%
Cong thirc VII (d/c) 9,190 20,65° 25,87¢ 42,63°
Vu Xuan He 2018

Cong thuc | 9,37 24,942 29,9720 55,30?
Cong thuc 11 10,772 26,642 31,452 57,172
Cong thuc I 7,38 25,19° 28,28¢2bc 46,23°
Cong thac IV 7,72bcd 24,912 27,15 51,50%
Coéng thuc V 7,01¢ 24,39% 27,34b¢ 50,432
Cong thuc VI 10,412 26,832 31,20° 50,932
Cong thuc VII (d/c) 9,19z2bc 20,65° 25,87¢ 46,87°

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké

o muce P <0,05.
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- Vu Dong Xuan 2017 - 2018:

O giai doan ra hoa, cong thic 11 va cdng thic VI ¢6 chiéu dai canh cap 1 dai hon
cac cong thtc khac, bién dong tir 10,41 - 10,74 cm va sai khac ¢ ¥ nghia vé6i cong thuc
d6i chiing khong st dung ché pham. Sang giai doan dam tia, lam qua chiéu dai canh
giira cac cong thuc c6 stir dung ché pham khong c6 su bién dong 16n, thap nhat van 1a
cong thie ddi ching. Bén giai doan thu hoach, chiéu dai canh cua cac cong thic thi
nghiém bién dong tir 55,07 - 42,63 cm, dai nhat van la céng thac 11 va ngan nhit 1 cong
thirc d6i chimg nhung su sai khac nay khong c6 y nghia thong ke.

- Vu Xuan Heé 2018:

O giai doan dau ra hoa, twong tu nhu vu Pong Xuan 2017 - 2018, cong thic 11 va
cong thirc VI ¢6 sb canh cap 1 dai nhat (10,41 - 10,77 cm) nhung khong c6 sai khac véi
cong thirc dbi chiing. O giai doan thu hoach, chiéu dai canh cip 1 caa cac cng thic bién
dong tir 46,23 - 57,17 cm, ngan nhat 1a céng thac 111 va dai nhat 1a céng thac 11, sy sai
khac nay c6 y nghia thong ké.

Tuong ty nhu chiéu cao cay, chiéu dai canh cap 1 dau tién 1a nhitng chi tiéu quan
trong thé hién tinh hinh sinh trudng cua lac khi tac dong bang mot bién phap ki thuat nao
d6. Cac nghién ctu ctia Lé Nhu Cuong va Nguyén Quang Quan (2016) [10] tai Binh Dinh
va Lé Nhu Cuong va cs (2019) [14] tai Thira Thién Hué déu cho thay véi liéu lugng bon
1 gam ché pham vi khuan Bacillus sp. BaD-S20D12 cho 1 m?dét (10 kg/ha) déu 1am ting
chiéu dai canh cap 1 dau tién ciing nhu 1am ting chiéu cao cay.

Nhu vay, qua két qua theo ddi ca 2 vu Dong Xun 2017 - 2018 va vu Xuan He
2018, & cac giai doan ra hoa, dam tia, lam qua va thu hoach, céng thirc 11 sir dung ché
pham vi khuan Bacillus BaD-S20D12 véi liéu lwong 10 kg/ha khi gieo hat déu cho thay
chiéu dai canh cip 1 cua gidng lac L23 1a dai nhat, gop phan thuc day sinh truong, phat
trién cua cay.
3.2.1.3. Anh hwéng dén sé ld trén thin chinh

S6 4 trén than chinh 12 mot trong nhiing chi tiéu phan &nh su sinh truéng cua cay
lac. Nghién ctiru anh huéng cua phuong phap st dung ché pham Bacillus dén sé 14 trén
than chinh gidng L.23 ching t6i thu duoc két qua ¢ Bang 3.13.

- Vu Dong Xuan 2017 - 2018:

O giai doan ra hoa, dam tia giita c4c cng thurc ¢6 so 14 chénh léch nhau tir 1-2 14.
Sang giai doan lam qua, s6 14 cao nhat 1a cong thirc 11 va cong thie VI (11,50 - 11,73
14) va sai khac co y nghia thong ké véi céc cong thirc khac. O gian doan thu hoach, cong
thire ddi chung khong st dung ché pham c6 s6 1&/ cay thap nhat (7,57 14) va sai khéc c6
y nghia vgi cac cong thic con lai.
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- Vu Xuan He 2018:

So véi vu Bong Xuan 2017 - 2018 thi vu Xuan Hé 2018 ¢ giai doan thu hoach,
cac cdng thac cd sé 1a/cay cao hon, cao nhat van la cong thirc cong thie 11 va cong
thac V1 (13,10 - 13,23 14), cac cong thirc con lai khdng c6 sai khac vé mat thong ke,
thap nhit la cong thac 111 (10,73 14).

Tom lai, qua két qua theo di ca 2 vu Dong Xuan 2017 - 2018 va vy Xuan Heé
2018, cong thirc 11 — st dung ché pham vi khuan Bacillus BaD-S20D12 véi liéu lugng
10 kg/ha khi gieo hat ¢6 xu hudng thiic day s 14 trén than chinh nhiéu nhat.
Bdang 3.13. Anh hwong ciia phirong phdp sir dung ché pham Bacillus dén sé 14 trén
than chinh

Don vi tinh: 1&/cay

Cong thiic Giai doan theo doi
thi nghiém Ra hoa PAm tia Lam qua Thu hoach
Vu Dong Xuan 2017 — 2018
Cong thuc | 6,502 7,73° 9,73P 10,40%
Cong thac 11 6,602 9,67° 11,502 10,772
Cong thac 11 5,802 7,97° 8,83° 8,17%¢
Cong thuac IV 5,47° 7,93° 9,03° 10,40%
Cong thac V 5,50° 7,80° 9,47° 8,6020¢
Cong thac VI 6,23% 9,632 11,732 8,50°¢
Cong thie VII (d/c) | 5,60 7,90° 9,23 7,57¢
Vu Xuan Hé 2018

Cong thuc | 6,33 7,73° 9,73P 11,37°
Cong thuec I 6,502 9,172 11,372 13,232
Cong thac 11 5,301 7,97° 8,83° 10,73
Cong thuac IV 5,47¢ 7,93° 9,03° 10,77°
Cong thuc V 5,500¢d 7,80° 90,47° 11,20°
Cong thac VI 6,232¢ 9,102 11,302 13,102
Cong thire VII (d/c) | 5,60 7,900 9,200 10,87

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muc P <0,05.



80

3.2.1.4. Anh hwéng dén sé lwong nét sin ciia cdy lac

N&t san & cay ho dau ndi chung va cay lac néi riéng 1a su tuong tac giira vi khuan
ndt san va thuc vat (Garg va cs, 2007; Spaink, 2000) [74], [124]. Céc vi khuan nét san
co thé truc tiép xam nhap vao ré cay va dat duoc mdi quan hé cong sinh véi thyuc vat
hoac ¢6 su hd tro cua cac tac nhan khac (Martinez va cs, 2017) [101]. V6i nhiéu co ché
khac nhau, cac vi khuan cong sinh trong ndt san s& ¢ dinh dam tu do cung cip dam cho

cay trong.

Bdang 3.14. Anh hwong ciia phwong phdp sir dung ché pham Bacillus dén sé heong nét

san cua cay lac

Pon vi tinh: nét san/cay

Coéng thikc thi nghiém Gial dogn theo dal
Lam qua Thu hoach
Vu Dong Xuian 2017 — 2018
Cong thic | 159,33 206,67¢
Cong thuc Il 192,332 342,00°
Cong thtc I 165,673 247,33b¢
Cong thuc 1V 157,67 242 ,33bc
Cong thuc V 153,67¢ 244,33bc
Cong thuc VI 189,33 274,33°
Cong thuc VII (d/c) 137,33¢ 260,67°
Vu Xuan He 2018
Cong thuc | 260,33 307,00¢
Cong thuc Il 301,672 422,002
Cong thuc I 264,67 306,671
Cong thuc IV 257,33 343,00°
Cong thuc V 254,33 377,00°
Cong thuc VI 289,33 407,332
Cong thire VII (d/c) 237,33¢ 349,67¢

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké

o muce P <0,05.
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Anh huong ctia phuong phap st dung ché pham Bacillus dén sd lugng ndt san
cua cay lac két qua ¢ Bang 3.14 cho thay:

- Vu Pong Xudn 2017 - 2018:

O giai doan lam qua, giira cac cong thirc cd ché pham bon ngay tir khi gieo va
bon khi 1am co dot 1 thi s6 lwong nét san hau nhu khong sai khac vé mat thong ké. Bén
giai doan thu hoach giita cac cong thirc da c6 sy sai khac c6 ¥ nghia, s6 ndt san cao nhat
& cong thue 11 (342,0 ndt san/cay).

- Vu Xuan He 2018:

O ca hai giai doan 12 1am qua va thu hoach, liéu luong va thoi diém bon ché pham
da c6 anh huong dén cac cong thuc thi nghiém, cong thirc 11 ¢6 sé lugng ndt san cao
nhét & ca hai giai doan lan luot 12 301,67 nét san/cay va 422,0 not san/cdy nhung khong
c6 su sai khac vai cong thire VI.

Nhu vay, qua két qua theo ddi ca 2 vu Pong Xuan 2017 - 2018 va vy Xuan Hé
2018, cong thic 11 — sir dung ché pham vi khuan Bacillus BaD-S20D12 véi liéu lugng
10 kg/ha khi gieo hat cho sb luong nét san nhiéu hon cac cong thirc khac. Két qua nay
cling twong ty nhu nghién ctu ciia Lé Nhu Cuong va cs (2019) [14] tai Thira Thién Hué
cho rang cong thie sir dung chung vi khuan Bacillus sp. BaD-S20D12 va S18F11 bén
1 lan trude khi gieo déu cho sb lugng nét san nhiéu hon cac cong thic khac.

3.2.2. Anh hwéng dén tinh hinh bénh hai cay lac
3.2.2.1. Bénh 6 cé ré (Rhizoctonia solani Kuhn)

NA&m Rhizoctonia solani 1a mot loai quan trong nhét trong chi Rhizoctonia duoc md
ta boi Kuhn vao nam 1858. Nam gay hai trén nhiéu loai ciy trong, c6 pho ky chi rong nhu
céc loai dau dd, cay ho ca, ca phé ... Nam thudng gay hai giai doan cay con, tao triéu chimg
1& ¢6 1& va gay chét rap cay con (Lé Nhu Cwong va cs, 2018) [13].

Theo d&i danh gia bénh 16 ¢6 1& dugc trinh bay ¢ Bang 3.15 va Hinh 3.11.
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Bdng 3.15. Ty Ié bénh |6 ¢é ré hai lac qua cac giai dogn theo di

Giai doan theo doi (%)
C(?ng thl'rc N AUDPC
thi nghi¢m Céy con Ra hoa; fam Thu hoach
qua
Vu Dong Xuian 2017 — 2018
Cong thuc | 0,207 0,10? 0,00 8,65%
Cong thuc 11 0,002 0,002 0,00 0,002
Cong thue I 0,102 0,102 0,00 5,912
Cong thac IV 0,102 0,112 0,00 6,15%
Cong thac V 0,202 0,102 0,00 8,80%
Cong thuc VI 0,102 0,002 0,00 2,66%
Cong thirc VII (d/c) 0,412 0,212 0,00 17,66"
Vu Xuén He 2018
Cong thuec | 0,00 0,00 0,00 0,00
Cong thuc 11 0,00 0,00 0,00 0,00
Cong thac 1 0,00 0,00 0,00 0,00
Cong thic IV 0,00 0,00 0,00 0,00
Cong thic V 0,00 0,00 0,00 0,00
Cong thac VI 0,00 0,00 0,00 0,00
Cong thirc VII (d/c) 0,00 0,00 0,00 0,00

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muc P <0,05.
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Hinh 3.11. Ty Ié bénh 16 ¢é ré hai lac qua cac giai doan theo ddi
vu Pong Xudan 2017 - 2018

-Vu Dong Xuan 201 7 - 2018:

Bang 3.15 cho thiy giai doan cay con, bénh 16 ¢6 ré c6 xuét hién gay hai ¢ 6 cong
thire, trong d6 cong thuc 11 khdng xuat hién bénh. Ty 1é bénh 16 ¢ ré giao dong tir 0,00%
cong thic 11 dén 0,41% cdng thize ddi ching, khdng cé sy sai khac cé y nghia théng ké
giita cac cdng thirc st dung ché pham.

O giai doan ra hoa, 1am qua, ty 1& bénh 16 ¢b ré dao dong tir 0,00% cua cong thirc
11 va cong thire VI dén 0,21% cua cdng thize doi chang, ty 18 bénh 16 ¢o ré khong co su
sai khac c6 y nghia thong ké giita cac cong thirc. Panh gia phan ang cua bénh trong toan
bo qué trinh phat trién, qua xir Iy AUDPC & bang 3.15 cho thiy cong thic VII (ddi
chang) c6 ty 1& bénh 16 ¢o ré 1a cao nhit (17,66), trong khi d6 cong thire 11 12 0,00 va sy
sai khac nay co y nghia théng ké. Trong giai doan thu hoach lac Pong Xuéan 2017 -
2018, bénh 1& ¢6 ré khong xuat hién trén cac cong thire thi nghiém.

- Vu Xuén Heé 2018:

Két qua & Bang 3.15 cho thay khac véi vu Bong Xuan 2017 - 2018, vu Xuan He
2018 khong xuat hién bénh 1¢ c6 ré & ca ba giai doan sinh truang phat trién trén giong
lac L23 tai huyén Thang Binh, tinh Quang Nam. C6 thé do diéu kién thoi tiét vy Xuan
Heé 2018 thoi tiét ning nong da han ché duoc bénh nay. Bénh 16 ¢b ré thuong xay ra
trong diéu kién lanh, dat am wot (Lé Nhu Cuong va cs, 2018) [13].

Nhu vay, trong qué trinh theo dai thi nghiém, bénh 16 ¢b ré chi xuat hién trong
vu Déng Xuan 2017 - 2018, két qua & bang 3.15 cho thay liéu lwong va thoi diém xa ly
cua ché pham vi khuan Bacillus BaD-S20D12 gan nhu khdng anh huéng dén ty & bénh
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15 ¢6 ré trén gidng lac L23. Tuy nhién ché pham vi khuan Bacillus sp. BaD-S20D12 da
cd tc dung han ché bénh 15 ¢6 ré, bénh xut hién & giai doan cdy con, ra hoa va 1am qua
nhung dén giai doan thu hoach ty 18 bénh 12 0% & ca 2 vu.

Mot nghién ciu khac cia Théai Thi Huyén va cs (2014) [31] khi danh gia hiéu
qua kich thich sinh treéng va phong trir bénh 16 ¢6 ré & cay ca chua bang vi khuan dbi
khang d3 cho thay chung vi khuan Bacillus sp. BaD-S20D12 nay ciing ¢ hiéu quéa han
ché bénh cao nhit (62,5%) trong cac ché pham thir nghiém.

3.2.2.2. Bénh héo rii goc moc tring hai lac (Sclerotium rolfsii Sacc.)

Bénh héo rii gdc méc trang do nam Sclerotium rolfsii gay ra, ndm nay c6 pham
vi ky chii rong, ton tai 1au dai trong dat nén rat kho khan trong quan ly bénh (Vi Triéu
Man va cs, 1998) [33]. Bénh héo rii gbc moc trang la bénh hai pho bién trén lac, dic biét
la cay lac trong & Quang Nam vai ty & cay nhidm bénh trén dong rudng co thé 1én dén
25% (Le va cs, 2012b) [94]. Cho dén nay, phuong phap quan ly bénh caa ngudi dan
Quang Nam d6i v4i bénh nay ciing chua cé bién phap cu thé. Trong nghién ctiu nay,
bénh héo rii gdc mdc trang ¢ giong lac L23 dugc chiing t6i diéu tra va thé hién ¢ Bang
3.16, Hinh 3.12 va Hinh 3.13.

Bdng 3.16. Ty Ié bénh héo rii goc mac trang hai lac & diéu kién dong rugng qua cac
giai doan theo doi

A - ~: o

;??]gg;?:n: A Giai doan th‘eo dOIo( %) AUDPC

; Caycon | Rahoa, lamqua | Thu hoach
Vu Dong Xuan 2017 — 2018

Cong thic | 0,30% 1,328 0,31° 37,03
Cong thuec I 0,00° 0,30° 0,10° 8,38?
Cong thuec 11 0,10° 0,40° 0,10° 14,45%
Cong thuac IV 0,31% 1,452 0,32° 41,09°
Cong thac V 0,202 1,542 0,32° 41,445
Cong thac VI 0,10° 1,502 0,21° 35,53
Cong thic VII (d/c) | 0,512 1,66 0,99? 83,51¢
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i - ~: 0

;?:%r:?;z A Giai doan th‘eo dolq( )0) AUDPC

: Caycon | Rahoa, lamqua | Thu hoach
Vu Xuan Hé 2018

Cong thac | 0,202 0,60? 0,21° 28,83%
Cong thac I 0,102 0,30? 0,10° 14,29*
Cong thic 111 0,102 0,302 0,10° 14,492
Cong thuc 1V 0,202 0,722 0,21° 32,82%
Cong thuc V 0,202 0,822 0,32° 37,99%
Cong thuc VI 0,202 0,802 0,21° 35,06%
cong thirc VII (d/c) 0,512 1,242 0,872 68,03

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muc P < 0,05.

——| —m—|l ——1ll IV =<V —o-V]| VII

Cay con Ra hoa, lam qua Thu hoach

Giai doan theo doi

Hinh 3.12. Ty 1¢ bénh héo rii goc moc trang hai lac ¢ diéu kién dong rugng qua cac
giai dogn theo doi vu Pong Xudan 2017 - 2018
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Hinh 3.13. Ty I¢ bénh héo rii géc moc trang hai lac ¢ diéu kién dong rugng qua cac
giai doan theo ddi vy Xuan He 2018

- Vu Pong Xudn 2017 - 2018:

Bang 3.16 cho thay bénh héo rii gdc mdc trang xuat hién gay hai ca ba giai doan
sinh truéng, phat trién caa cay lac. Giai doan cdy con, bénh héo rit gdc méc tring chiém
ty 18 tir 0,0% cua cdng thuc 11 dén 0,51% cua cong thie dbi chiing. Cac cong thuc 1,
cong thic 111 va cdng thic VI ¢ sy sai khac c6 y nghia théng ké voi cong thire doi
chang, diéu nay cho thay viéc bon BaD-S20D12 véi mirc 10 kg/ha va mie 15 kg/ha giai
doan khi gieo hoac bon 15 kg/ha BaD-S20D12 Iuc lam ¢o dot 1 ¢6 ¥ nghia trong viéc
han ché bénh héo rii gbc méc trang hai lac & giai doan cay con.

Dén giai doan ra hoa lam qua, ty 1¢ bénh héo rii gbc mébc trang giao dong tir 0,30%
(cdng thuc 1) dén 1,66% (cong thac doi chung), cac cong thire 11 va cong thic 11 ¢6 sy
sai khac c6 ¥ nghia thong ké so véi cdng thirc dbi chimg. Diéu nay cho thiy viéc bon tir
10 kg/ha hoic 15 kg/ha khi gieo hat c6 hiéu lyc tdt trong viéc han ché bénh héo rii gbc
méc trang & giai doan ra hoa lam qua. O giai doan thu hoach, bénh héo rii gbc mdc trang
van con gay hai tr 0,10% (cong thic 11 va cong thic 111) dén 0,99% (cong thie ddi
chang), cac cong thuc sir dung ché pham tir cong thire | dén cong thire VI déu c6 sy sai
khac c6 y nghia thong ké so véi cong thirc déi chieng. Qua xur Iy AUDPC & bang 3.16
cho thay cong thirc VII (d/c) c¢6 ty 1& bénh héo rii gbc mébc trang cao nhat (83,51), tiép
dén 1a cong thire 1 (37,03), chi s6 nay thap nhat 1a ¢ cong thirc 1T dat 8,38 va c6 sy sai
khac thdng ké véi cong thac VII. Tir két qua bang 3.16 ching toi thay rang viéc bon 10
kg/ha BaD-S20D12 khi gieo hat c6 vai trd quan trong va hiéu qua ky thuat cao nhat
trong viéc quan ly bénh héo rii gbc mébc trang trén cay lac.
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- Vu Xuan He 2018:

Bang 3.16 cho thay bénh héo rii gbc méc tring xuét hién gay hai déng thoi & ca
ba giai doan sinh trudng, phat trién caa cdy lac trong vu Xuan Hé 2018 tai huyén Thing
Binh, tinh Quang Nam. Giai doan cdy con, bénh héo rii gdc méc trang chiém ty 18 tur
0,10% (cdng thire 11 va cong thic 1) dén 0,41% (cong thie ddi chiing). O giai doan ra
hoa lam qua, ty 1é bénh héo rii gbc méc tring giao dong tir 0,30% (cong thire 11 va cong
thire 1) dén 1,24% (cong thire d6i chitng). O ca 2 giai doan cac cdng thirc khong co su
sai khac c6 y nghia thong ké so vai cong thire dbi chimg, diéu nay cho thay viéc bon ché
pham Bacillus chua phat huy hiéu luc ¢ giai doan cay con va giai doan ra hoa lam qua
trong vu Xuan He 2018.

Tuy nhién ¢ giai doan thu hoach, ty 1¢ bénh héo rii gbc méc trang co su sai khac
¢ y nghia thdng ké & cac cong thuc sir dung ché pham véi cong thie dbi chang. Ty 16
bénh héo rii gbc mdc trang gay hai tir 0,10% (cong thirc 11 va cong thic 111) dén 0,87%
(cdng thire d6i chting). Qua danh gia 3 giai doan sinh truong, phét trién cay lac cho thay
hiéu luc han ché bénh héo rii goc moc trang cua ché pham Bacillus BaD-S20D12 trong
vy Xuan Hé 2018 14 cham hon. Qua xir ly AUDPC & bang 3.16 cho thay cong thic |1
va I11 ¢6 ty I1& bénh héo rit géc mdc trang thap nhat (lan luot 1a 14,29 va 14,49) va cong
thize VII 14 cao nhat (68,03), sy sai khac nay c6 y nghia thong ké.

Nhu vy, twong tu vu Pong Xuan 2017 - 2018, vy Xuan Hé 2018 ciing cho thay
cong thire 11— sir dung ché pham vi khuan Bacillus BaD-520D12 vai liéu luong 10 kg/ha
khi gieo hat dat hiéu qua ky thuat cao nhat trong viéc quan Iy bénh héo rii gbc mdc tring
trén cay lac vu Xuén Heé 2018 tai Thang Binh, Quang Nam.

3.2.2.3. Bénh héo rii goc méc den hai lac (Aspergillus niger Van Tiegh)

Bénh héo rit gbc mbc den do ndm Aspergillus niger giy ra, 1a loai bénh thudng
xuyén gy hai trén cac rudng lac & mién Trung Viét Nam (Lé Nhu Cuong, 2004; Nguyén
Thi Nguyét va cs, 2004) [5], [35]. Ngudn bénh héo rii goc mbc den nam trong dat, tan
du cay bénh, trén co dai va dic biét 1a hat giong. Néu bénh gay hai sém c6 thé gy chét
mam, giam ty 1& moc, khi bi mudn 1am héo canh, chét cay, thdi tia, thdi qua tir d6 anh
hudng tram trong dén ning suat va pham chat lac. Bénh héo rii gdc mdc den phat sinh
giy hai thuong xuyén nhung bién phap quan 1y hién nay chii yéu 1a nho bé va sir dung thude
hoéa hoc, ché pham sinh hoc chua dugce sir dung nhidu. Két qua theo dbi, danh gia bénh héo
rii gbc mbc den duoc thé hién ¢ Bang 3.17, Hinh 3.14 va Hinh 3.15.
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Bdng 3.17. Ty 1é bénh héo rii goc méc den hai lac & diéu kién dong rugng qua cac giai
doan theo doi

C(A,)ng th}i’c Giai doan theo doi (%) AUPDC
thi nghiém Caycon | Rahoa, lam qua | Thu hoach
Vu Dong Xuian 2017 — 2018
Cong thac | 0,302 1,322 0,31° 56, 48"
Cong thac 11 0,102 0,30° 0,20° 16,322
Cong thac I 0,202 0,41° 0,20° 22,432
Cong thtc 1V 0,312 1,442 0,32° 61,03¢
Cong thic V 0,412 1,542 0,43° 68,83°¢
Cong thac VI 0,302 1,502 0,31° 62,30°
Cong thire VII (d/c) 0,51 1,67° 1,212 91,12¢
Vu Xuan Heé 2018

Cong thic | 0,202 1,273b¢ 0,212 48,223bc
Cong thuc 11 0,102 0,30° 0,202 16,302
Cong thtc I 0,102 0,400¢ 0,202 19,69%
Cong thuac IV 0,312 1,552 0,322 64,21°¢
Cong thac V 0,312 1,43% 0,422 62,56
Cong thac VI 0,302 1,502 0,312 62,34%¢
Cong thire VII (d/c) 0,418 1,65° 0,542 74,65°

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké

o muc P <0,05.
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Hinh 3.14. Ty 1é bénh héo rii géc méoc den hai lac ¢ diéu kién dong ruéng qua cac giali
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Hinh 3.15. Ty 1é bénh héo rii goc mée den hai lac ¢ diéu Kién dong rugng qua cac giai
doan theo ddi vy Xuan He 2018
- Vu Pong Xudan 2017 - 2018:

Bang 3.17 cho thay bénh héo rii gbc mbe den xuét hién gay hai dong thoi ¢ ca ba
giai doan sinh truéng, phat trién cua cy lac. Giai doan cdy con, bénh héo rii gdc méc
den chiém ty Ié tir 0,10% (cong thuc 1) dén 0,51% (cong thirc ddi chung). Céc cong
thire khong co su sai khac c6 ¥ nghia théng ké so véi cong thire ddi chimg, diéu nay cho



90

thay viéc st dung ché pham BaD-S20D12 chua thé hién dugc viéc han ché bénh héo rii
g6c mdc den hai lac & giai doan cy con.

Dén giai doan ra hoa 1am qua, ty & bénh héo rii gbc mdc den giao dong tir 0,30%
(cdng thuc 11) dén 1,67% (cdng thie ddi chang), cac cong thuc 11, cong thic 11 ¢o sy
sai khic c6 ¥ nghia thong ké so véi cong thirc dbi chimg. Diéu nay cho thay viéc bon tir
10 kg/ha hoic 15 kg/ha khi gieo hat c6 hiéu lyc tdt trong viéc han ché bénh héo rii gbc
mbc den & giai doan ra hoa l1am qua. O giai doan thu hoach, bénh héo rii géc méc den
van con gay hai tir 0,20% (cong thic 11 va cong thic 111) dén 1,21% (cong thae doi
chtng), cac cong thac bon ché pham (tir cong thire 1 dén cong thire V1) déu c6 su sai
khac c6 ¥ nghia thong ké so véi cong thire ddi chirng. Panh gia phan tng cia bénh héo
rii goc mdc den hai lac trong toan b qué trinh phat trién qua chi sé6 AUDPC, cong thic
VII (d/c) khong xtr Iy ché pham 14 cao nhat (91,12), thap nhat la céng thtc 11 (16,32) va
su sai khac ndy co y nghia théng ké. Nhu vay, qua bang 3.17 ching toi thay riang viéc
bon 10 kg/ha BaD-S20D12 khi gieo hat c6 vai tro quan trong va dat hiéu qua ky thuat
cao nhat trong viéc quan Iy bénh héo rii gbc mbc den trén cay lac.

- Vu Xuan Heé 2018:

O vu nay, bénh héo rii goc mbe den xuat hién gay hai ddng thoi & ca ba giai doan
sinh trugng, phat trién trén giéng lac L23. Giai doan cay con, bénh héo rii goc moc den
chiém ty Ié tir 0,10% (cong thic 11, cong thire 111) dén 0,41% (cong thire dbi chitng). Cac
cong thirc khong co sy sai khac co v nghia thdng ké so véi cong thire ddi ching.

O giai doan ra hoa lam qua, ty & bénh héo rii gdc méc den giao dong tir 0,30%
(cong thuc 11) dén 1,65% (cong thic 111), cac cong thic 11 va cong thic 11 ¢6 su sai
khac c¢6 y nghia thong ké so voi cong thirc ddi ching. Biéu ndy cho thay viéc bon ché
pham BaD-S20D12 tir 10 kg/ha hoic 15 kg/ha ngay tir khi gieo hat c6 hiéu luc tét trong
viéc han ché bénh héo rii gbc mbc den & giai doan ra hoa lam qua, trong d6 wu thé 1a
viéc bon 10 kg/ha BaD-S20D12 ¢ giai doan gieo hat. Bén canh d6 ¢ giai doan thu hoach,
bénh héo rii goc mdc den van con gay hai tir 0,20% (cong thic 11 va cong thic 111) dén
0,54% (cong thirc ddi ching), cac cong thic bon ché pham khong co su sai khac co y
nghia théng ké so véi cong thirc d6i chitng. Tuong tw vy Pong Xuan 2017 - 2018,
AUDPC & vu Xuan Heé 2018 cao nhat van Ia cong thicc VII (d/c) khong st dung ché
pham (74,65), thip nhat & cong thirc 11 (16,30), su sai khac nay la c6 y nghia thong Ke.
Qua danh gia 3 giai doan sinh trudng, phat trién cay lac cho thiy cong thic 11 — st dung
ché pham Bacillus BaD-S20D12 vai liéu luong 10 kg/ha vao ldc gieo hat c6 dat hiéu
qua k¥ thuat cao nhat trong viéc quan Iy bénh héo rii gbc méc den trén cay lac vu Xuan
He 2018.



3.2.2.4. Bénh héo rii tai xanh hai lac (Ralstonia solanacearum Smith)

Bénh héo xanh do vi khuan Ralstonia solanacearum gy ra, 1a bénh phd bién
vung nhiét déi. Vi khuén 1 loai da thuc c6 thé pha hoai nhiéu ho cay tréng khac, dac
biét 1a cdy ho ca, ho dau va ho bau bi (Lé Nhu Cuong va cs, 2018) [13]. Theo doi va
danh gia bénh héo rii tai xanh hai lac trén giéng L23 ching t6i thu duoc két qua & Bang

3.18, Hinh 3.16 va Hinh 3.17.
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Bdang 3.18. Ty |é bénh héo rii tdi xanh hai lac & diéu kién dong rugng
qua céc giai doan theo doi

t‘;}?ﬂ%ﬁl‘é"’rg - Giai doan th‘eo doi f%) AUDPC
: ay con Ra hoa, lam qua | Thu hoach
Vu Dong Xuian 2017 — 2018
Cong thuc | 0,302 0,51° 0,21° 28,453¢
Cong thac I 0,102 0,104 0,10° 7,86°
Cong thuc 11 0,102 0,50% 0,10P 20,90%
Cong thuc 1V 0,202 0,83 0,22° 36,23
Cong thac V 0,302 0,82 0,21° 38,78
Cong thac VI 0,102 1,10P 0,42° 46,14°¢
(dSIC(;ng thuc VII 0.412 1672 1100 86,23¢
Vu Xuan He 2018

Cong thuc | 0,202 0,40 0,21° 22,41%
Cong thac 11 0,102 0,20¢ 0,10° 11,102
Cong thuc 11 0,102 0,50 0,10P 20,86
Cong thuac IV 0,202 0,61°¢ 0,11° 27,28%
Cong thuc V 0,202 0,72 0,21° 32,60%
Cong thuc VI 0,202 1,00% 0,412 45,65°
(digng thae VI 0,310 1 558 0.972 77,33¢
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Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muc P <0,05.
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Cay con Ra hoa, lam qua Thu hoach

Giai doan theo doi

Hinh 3.16. Ty 1¢ bénh héo rii tdi xanh hai lac ¢ diéu kién dong rugng
qua cac giai dogn theo ddi vu Pong Xudn 2017 - 2018
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Hinh 3.17. Ty 1¢ bénh héo rii tdi xanh hai lac ¢ diéu kién dong rugng
qua céc giai doan theo ddi v Xuan He 2018
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- Vu Pong Xudn 2017 - 2018:

Két qua Bang 3.18 cho thay bénh héo rii tai xanh xuét hién gay hai dong thoi ¢
ca ba giai doan sinh truong, phat trién cua cay lac. Giai doan cay con, bénh héo rii tai
xanh chiém ty 1& tir 0,10% (cong thuc 11, cdng thic 111 va cdng thac VI) d&én 0,41%
(cdng thirc ddi chirng). Cac cong thic khdng c6 su sai khac co ¥ nghia thong ké so voi
cong thirc dbi chung.

O giai doan ra hoa 1am qua, ty 1& bénh héo rii tai xanh giao dong tir 0,10% (cong
thac 11) dén 1,67% (cong thie dbi ching), cac cong thirc thi nghiém déu co su sai khac
¢ y nghia thdng ké so véi cong thie dbi chimg. Diéu nay cho thiy viéc bon ché pham
BaD-S20D12 ¢ hiéu lyuc tét trong viéc han ché bénh héo ril tai xanh & giai doan ra hoa
lam qua, trong d6 uvu thé 1a viéc bon 10 kg/ha BaD-S20D12. Bén canh d6 & giai doan
thu hoach, bénh héo ril tdi xanh van con gay hai tir 0,10% (cong thuc 11 va cong thic
111) d@n 1,10% (cong thae d6i chung), cac cong thirc bon ché pham (tir cong thic I dén
cong thic VI) déu co su sai khac c¢6 y nghia thong ké so véi cong thire ddi ching. Xir
ly AUDPC cho thay ¢ cong thirc 11 1a thap nhét (7,86), cao nhat 1a cong thirc VII (d/c)
khong xir 1y ché pham (86,23), su sai khic nay co y nghia théng ké&. Qua bang 3.18
chung tdi thay cong thic |1 dat hidu qua ky thuat cao nhat trong viéc quan ly bénh héo
rii tai xanh trén gidng lac L23 tai huyén Thing Binh, tinh Quang Nam.

Nghién ctru hiéu qua han ché bénh héo rii hai lac cua Lé Nhu Cuong (2019) [15]
& 2 chung vi khuan BaD-S20D12 va BaD-S18F11 cho thay chang vi khuan BaD-
S20D12 c6 kha ning han ché bénh hai t6t hon so véi cong thie dbi ching khong sir
dung vi khuan, tuy nhién sé lan xir Iy khéng anh huang nhiéu dén mirc do han ché bénh
hai.

- Vu Xuén Hé 2018:

Bang 3.18 cho thdy bénh héo rii tai xanh xuat hién gay hai déng thoi ¢ ca ba giai
doan sinh truéng, phat trién cua cay lac trong vu Xuan Heé 2018. Giai doan cay con,
bénh héo rii tai xanh chiém ty 18 tir 0,10% (cong thic 11, cong thire 111) dén 0,11% (cong
thirc d6i ching). Céac cong thic khong cd sy sai khac co ¥ nghia théng ké so véi cong
thire ddi ching.

O giai doan ra hoa 1am qua, ty 1¢ bénh héo ril tai xanh giao dong tir 0,20% (cong
thire 1) dén 1,55% (cong thirc dbi chung), cac cong thic thi nghiém tir cong thirc I dén
codng thic V déu cd su sai khac co ¥ nghia thdng ké so véi cong thac dbi ching. Diéu
nay cho thay viéc bon ché pham BaD-S20D12 c6 hiéu luc tét trong viéc han ché bénh
héo rii tai xanh & giai doan ra hoa lam qua, trong d6 wu thé 1 viéc bon 10 kg/ha BaD-
S20D12 ¢ giai doan gieo hat. Bén canh d6 ¢ giai doan thu hoach, bénh héo rii tai xanh
van con gay hai tir 0,10% (cong thire 11, cdng thuc 111) dén 0,97% (cong thire dbi ching),
cac cong thizc bon ché pham (tir cong thire I dén cong thie V) déu cd su sai khac co y
nghia thong ké so véi cong thirc dbi ching. Tuong tu & vu Pong Xuan 2017 - 2018, &
vu Xuan He 2018 danh gia phan @ng bénh trong toan bo qua trinh phat trién ciing cho
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thay cong thic 11 12 thap nhat (11,10) va cao nhat 1a cong thie VII khong xt 1y ché pham
(77,33), su sai khac nay co ¥ nghia théng ké. AUDPC & céc cong thirc khac bién dong
tir 20,86 dén 45,65.

Téc gia Lé Nhu Cuong (2004) [5] khi sir dung cac ché pham khac nhau trong
phong trir bénh héo rii hai lac tai tinh Thira Thién Hué ciing cho thay sir dung ché pham
d3 han ché ty 18 bénh héo rii mét cach dang ké. Vi cac phuong phap khac nhau thi hiéu
qua ciing khac nhau. Trong dé, khi dung ché pham tuéi vao dat trude khi gieo cho hiéu
qua phong trir bénh cao nhat. Mot nghién ctru khac cua tac gia Le (2011) [92] cho thay
trén moi trudng thach PDA, 06 chung vi khuan Bacillus phan 1ap tir ¢6 ré lac (S1A1,
S1F3, S13E2, SI3E3, SI18F11, S20D12) d4 han ché sy phat trién cta soi nAm Sclerotium
rolfsii hon 14 07 chung vi khuan khac dugc phan 1ap tur ré lac.

Nghién ctru cia Conrath va cs (2002) [61] ciing cho rang hiéu qua cua phong trir
sinh hoc bénh hai caa cac loai Bacillus c6 lién quan dén tac dong cua chat khang sinh
trong ngan ngura sy thiét 1ap cia mam bénh trong md cay, kich thich tinh khang bénh
Iwu dan, véi su thay d6i vé cau tric va sinh hda trong cdy, giup giam ty 1é va mic do
tram trong ciia bénh trén nhiéu loai cay trong. Cung vai hiéu qua phong trir sinh hoc, xir
ly vai Bacillus spp., thuong giup kich thich sy tang trueong cua cdy (Lugtenberg va cs,
2009; Ramprasad va cs, 2014) [98], [114]. Khéng chi trén cay lac, mot sé cay khéc ciing
cho thay viéc bon ché pham sinh hoc s& c6 hiéu qua tich cuc gidp han ché sy phét trién
s&u bénh va céc vi sinh vat gay hai cho cdy. Theo nghién ctru cia Duong Minh (2010)
[34], cac chang Trichoderma trong thi nghiém déu cé kha nang khong ché Fusarium
solani gay bénh thdi ré cam quyt trong diéu kién dat vuon c6 pH thap (4,0 - 4,4).

3.2.3. Anh hwéng dén cac yéu té cau thanh ning suit va ning suat lac

Anh huong cia phuong phép sir dung ché pham Bacillus dén cac yéu té cau thanh
nang suit va ning suat lac duoc thé hién ¢ Bang 3.18, Hinh 3.18 va Hinh 3.19.

Bdng 3.19. CAc yéu té cdu thanh ndng sudt va nang sudt lac

Cong thirc Mat do S6 qua P100qua | NSLT | NSTT
thi nghiém (cay/m?) chac/cay (9) (ta/ha) (ta/ha)
Vu DPong Xuan 2017 — 2018

Cong thic | 27 16,272 130,002 43,00° | 21,00
Cong thic I 28 15,772 136,672 4590% | 25,302
Cong thic 11 28 14,032 128,672 37,904 | 21,30°
Cong thic 1V 27 15,3720 131,802 41,00° | 19,70°
Cong thicc V 27 12,50° 131,332 33,30f 19,70°
Cong thic VI 28 13,80% 124,182 36,00° | 22,30°
Céng thie VII (d/c) 27 13,43% 129,002 35,10° | 20,30°
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Cong thuc Mat do S6 qua P100qua | NSLT NSTT
thi nghiém (cay/m?) chac/cay (9) (ta/ha) (ta/ha)
Vu Xuan Heé 2018

Cong thuc | 27 14,67% 121,33%¢ 36,10° 20,30%
Cong thuc 11 28 16,332 126,33° 43,30? 23,002
Coéng thac I 28 13,33° 124,672 34,90 | 20,00%
Cong thuc 1V 27 13,67° 121,00 35,30 18,30°
Cong thac V 27 13,33" 120,33°¢ 32,50°¢ 19,00¢
Cong thuac VI 28 16,672 125,67° 44,00P 20,07
Cong thae VII (d/c) 24 13,00° 120,00° 28,10° 19,70°

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muc P <0,05.

BNSLT @NSTT
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Hinh 3.18. Ndng sudt lac vu Péng Xudn 2017 - 2018
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Hinh 3.19. Néng sudt lac vy Xuan Hé 2018
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- Vu Dong Xuan 2017 - 2018:

Két qua ¢ bang 3.19 cho thdy, liéu lwong va thoi diém xur ly ché pham da anh
huong dén yéu té cau thanh ning suit va ning suit lac L23. S qua chic/cay cao nhat
la cong thuc 1 (16,27 qua chac/cay), thap nhat 1a cong thic V (12,50 qua chic/cay), tuy
nhién sy sai khac nay khong c6 ¥ nghia véi cac cong thac con lai. Khéi luong 100 qua
giita cac cong thuc bién dong tir 124,18 - 136,67 g nhung giita cac cong thuc khdng co
sur sai khac vé mat thdng ké. Nang suét ly thuyét gitra cac cong thac bién dong tir 33,33
— 45,90 ta/ha, cao nhat 1a cong thic 11 (45,90 ta/ha), cong thirc 11 ciing c6 ning suat thyuc
thu cao nhat (25,30 ta/ha) va sai khac c6 y nghia voi cac cong thac con lai.

- Vu Xuan He 2018:

O vu nay, liéu lugng va thoi diém xu Iy ché pham da anh huong rd rét dén céac
cong thire thi nghiém hon & vu Péng Xuan 2017 - 2018 trén gidng lac L23. Cac cong
thirc ¢6 sir dung ché pham BaD-S20D12 c6 ty 18 moc cao hon cong thirc ddi chiung dan
dén s6 cay/m? cao hon (27 - 28 cay/m?), trong khi d6 cong thirc dbi chung 1a 24 cay/m?.
S6 qua chac/cay bién dong tir 13,00 - 16,67 qua/cay, tuy nhién cac cong thirc khéng sai
khac c6 y nghia v6i dbi ching (trir cong thic 11 va cdng thire VI). Ning suét Iy thuyét
ctia cac cdng thirc bién dong tir 28,10 (cong thic ddi chung) — 44,00 ta/ha (cong thuc
V). Ning suat thyc thu ciia cac cong thac bién dong tir 18,30 — 23,00 ta/ha, nhung giita
cac cong thuc khong cé sai khac thong ké so véi cong thirc doi chiing (ngoai trir cong
thic 11).

Nghién ctru ciia Lé Nhu Cuong va cs (2019) [14] ciing cho rang sir dung ching
vi khuan Bacillus sp. BaD-S20D12 bén 1 lan trudc Ic gieo hat ¢6 hiéu qua rd rét trong
kich thich sinh truéng va nang cao ning suat lac tai Thira Thién Hué so véi dbi ching
1a 26,8% nang suét ting thém.

Nhu vay, qua céc két qua nghién cau ching toi thay rang liéu lugng va thoi diém
xur Iy ché pham Bacillus BaD-S20D12 di c6 anh hudng dén sinh truong, phat trién va
nang suat cia gidng lac L23 trong vu Pong Xuan 2017 - 2018 va vy Xuan He 2018 tai
Quang Nam. C6éng thtic st dung ché pham Bacillus sp BaD-S20D12 véi liéu lugng 10
kg/ha va bon khi gieo hat da cho thay c6 hiéu qua trong viéc kich thich sinh truong, ting
s6 lugng nét san cia cdy va co nang suit cao hon cac cong thuc thi nghiém khac. Két
qua nay cho thay khi ngudn vi sinh vat c6 ich b6 sung sém cho dit s& han ché duoc su
phét trién cua vi sinh vét gay bénh, dong thoi ngudn dinh dudng ciing dugc bd sung
thém cho cay trong do hoat dong cua vi sinh vat co ich.
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3.3. UNG DUNG CAC KET QUA NGHIEN CUU TRONG SAN XUAT LAC TAl
QUANG NAM

Thuc hién mé hinh tai xa Binh Chanh, huyén Thang Binh, tinh Quang Nam duoc
bé tri vai cac cong thire thi nghiém bao gom cdng thac sir dung ché pham BaD san xuét
tir vi khuan Bacillus sp. BaD-S20D12 dugc phan 1ap tir cay lac & mién Trung Viét Nam,
cong thirc sir dung ché pham thuong mai Biota Max va cong thire déi ching khong sir
dung ché pham.

3.3.1. Anh hwéng cia ché pham dén sinh trwéng, phat trién cay lac
3.3.1.1. Anh hwéng dén ty 1é moc

Két qua & Bang 3.20 cho thay khong c6 su chénh léch vé ty 18 moc & cc cong
thire thi nghiém va lac cling c6 ty 16 moc rat cao 1én dén trén 90% & tat ca cac cong thirc
thi nghiém. Mic du ca 3 cong thirc khong c6 sy sai khac vé mit thong ké, tuy nhién ché
pham vi khuan Bacillus BaD-S20D12 (CT1 — BaD) ¢6 xu huéng 1am ting ty 1& moc cia
lac. Lac moc nhanh hon va ty I¢ moc cao hon khi xur ly ché phém c6 thé lién quan dén
kich thich kha ning ndy mam cua hat hodc cac vi khuan nay c6 kha nang han ché bénh
hai trén lac vao giai doan ndy mam lam cho lac moc t6t hon (Le va cs, 2012a; Tonelli
va cs, 2011) [93], [129].

Panh gia kha niang kich thich sinh truang cua ba chung vi khuan khac nhau trén
giong lac du Tay Nguyén ¢ vung dat thit nhe va dét cat cling cho rang ché pham vi khuan
Bacillus sp. BaD-S20D12 cho két qua tét nhat, 1am tang ty 1& moc so voi déi ching 1a
8%. Ngoai ra, ché pham vi khuan Bacillus sp. BaD-S20D12 ciing cho thiy lam ting ty
16 moc trén mot sd cdy rau nhu ca chua (Théai Thi Huyén va cs, 2014) [31], 6t va cai
xanh (Lé Nhu Cuong, 2015) [8].

Bdang 3.20. Ty I¢ moc cua lac ¢ md hinh thi nghiém

Don vi tinh: %

Cong thirc thi nghiém Ty 1€ moc
bC 92,3?
CT1l-BaD 94,32
CT2 - Biota 91,32

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o muec P <0,05.
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3.3.1.2. Anh hwéng dén cdc chi tiéu vé sinh trueéng va nét sin lac

Két qua nghién ciru cho thiy ché pham BaD-S20D12 (CT1 — BaD) lam ting chiéu
cao cay, chiéu dai canh va sb lugng ndt san giai doan 1am qua non so véi ddi chang
(Bang 3.21). Tuy nhién cong thtc st dung ché pham Biota (CT2 — Biota) khong c6 sy
khac biét rd rang so vai déi ching.

Céc chi tiéu vé chiéu cao cay, chiéu dai cip canh cip 1 va sé luong nét san ¢
cong thirc st dung ché pham BaD-S20D12 (CT1 — BaD) déu cao hon so véi dbi ching
va cong thac sir dung ché pham thuong mai (CT2 — Biota). Cu thé chiéu cao cay cua
CT1 - BaD la 53,4 cm, chiéu dai cap canh cp 1 dau tién 1a 51,6 cm, sb lwong nét san
giai doan ra hoa 1a 139 ndt san/cay va sé luong ndt san giai doan lam qua non 1a 169 not
san/cay, & mdi chi tiéu sy sai khac nay c6 ¥ nghia thong ké véi cac cong thie khac. T
két qua cua bang 3.21 da khang dinh rang ché pham vi khuan Bacillus BaD-520D12 c6
kha nang kich thich sinh trudng cho cay lac.

Bdang 3.21. Mét sé chi tiéu lién quan dén sinh truéng, phat trién cua lac & cac cong
thazc thi nghiém

Chiéu | Chiéudaicip | Sb6la | S6lweng nét | Sé hrong nét
Ccong thic | cao canhcap 1 | trén than | sin giai doan | sin giai doan
thi nghiém cay dau tién chinh ra hoa lam qua non
(cm) (cm) (I&/than) | (ndt san/cay) | (ndt san/cay)
bC 44.1° 48,0° 11,82 1162 125P
CTl1-BaD | 53,42 51,62 12,12 1392 1692
CT2 - Biota | 47,7° 50,3% 11,72 1212 136°

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia thong ké
o murc P < 0,05.

3.3.1.3. Anh hwéng dén ddic tinh ra hoa

Két qua bang 3.22 cho thay ca 3 cong thuc tong thoi gian ra hoa déu dat 24 ngay
va c6 2 dot ra hoa ro. Tuy nhién, s6 hoa 10 ngay dau tién & cong thic sir dung ché pham
BaD-S20D12 (CT1 - BaD) 1a 23,7 hoa/ciy, ting s6 lwong hoa ra trong thoi gian 10 ngay
dau so véi ddi chirng va cdng thire sir dung ché pham Biota (CT2 — Biota), su sai khéc
nay c6 y nghia thong ké. Mic du tong sb hoa trén cay gitta cac cong thic dao dong tir
48,7 dén 53,3 hoa/cdy va sy sai khac nay khong c6 y nghia thong ké nhung s6 hoa ra
sém s& lam tiang sd qua chac trén cay (Nguyén Minh Hiéu va cs, 2003) [28], vi nhiing
qua ra mudn c6 thé khong da dinh dudng khi thu hoach nén bi Iép hoic khéi lwgng hat
thap.
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Bdng 3.22. Anh hweng cua ché pham vi khudn dén dac tinh ra hoa cua lac

Céng thiic Téng thoi | Sédotra| Séhoa 10 S6 hoa20 | Téngsd
| gianrahoa | hoard |ngaydautién | ngay dau hoa trén
thinghiém | = 0y (dot) | (hoa/cay) | (hoalcay) | cay (hoa)
pC 24 2 19,1° 43,3 48,72
CT1-BaD 24 2 23,7 47,9° 53,5°
CT2-
: 24 2 21,0° 45,82 49,2
Biota

Ghi chii: Cdc chit cdi khdc nhau trong cing mét cot c6 sai khdc y nghia thong ké
o muc P < 0,05.

3.3.2. Anh hwéng dén nhom bénh héo rii lac

Két qua Bang 3.23 cho thay bénh 1¢ ¢6 ré va héo rit goc mdc xam khodng gay hai
trén ruong lac. Mot s6 bénh héo rii chinh dwgc ghi nhan cho thy. Trong d6, bénh héo
rii gbc méc den, héo rii gbc méc trang va héo rii tai xanh, & cdng thic sir dung ché pham
BaD-S20D12 (CT1 - BaD) déu c6 kha niang han ché bénh, ty Ié cay chét thap nhat trong
cac cong thirc. Cu thé & cong thire CT1 - BaD ty Ié cdy chét do bénh héo rii gbc mdc
den 13 0,71%, bénh héo rii géc mdc trang 1a 0,92% va bénh héo rii tai xanh 13 1,30%, su
sai khac nay 1a co y nghia thong ké véi cong thirc d6i chimng va cong thic sir dung ché
pham thuong mai. S6 liéu Bang 3.23 ciing cho thay bénh héo rii gbc méc trang gay hai
nang hon nhung sir dung ché pham BaD-S20D12 (CT1 - BaD) lam giam déng ké ty 1¢
bénh so voi ddi ching.

Bdng 3.23. Ty Ié cay chét do mét sé bénh héo rii chinh trén lac

Don vi tinh: %

R , Héo rii goc Héo rii goc Héo rii
Cong thurc A P .
moc den maoc trang tai xanh
bC 3,01° 6,28° 2,11°
CT1-BaD 0,712 0,922 1,302
CT2 - Biota 2,81° 1,002 1,752

Ghi chii: Cdc chit cdi khdc nhau trong cing mot cot ¢6 sai khdc y nghia théng ké

o muc P <0,05.
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3.3.3. Ning suit va hiéu qua kinh té

M6t ché pham c6 thé thuong mai héa duoc hay khdng ngoai hiéu qua vé ky thuat
con phai mang lai hiéu qua kinh té. Mic du viéc xac dinh gia thanh caa ché pham thu
nghiém sé kho khan va khong hoan toan chinh xac. Tuy nhién dya vao cac vat liéu va
cdng san xuat ché pham ciing nhu gia ban cac san pham trén thj trudng ching t6i so bo
danh gia hiéu qua kinh té viéc sir dung ché pham qua Bang 3.24.

Bdng 3.24. Hiéu qud kinh té mang lgi khi siz dung ché pham Bacillus cho cay lac

o Quang Nam
Chi phi
Ning Chénh VI Ph o 2 Thu nhap
Cong thwc | suit léch tang | Glaban | Téng thu ting thém
ong = S 1 them | (1000 | (L.000 g
thi nghiém | thwc thu | ning suat (1.000 | ddng/kg) | ddng/ha) (1.000
kg/h kg/h NI dong/h
(kgha) | (kgha) | o éng/ha)
bC 2.150 - - 20 43.000 -
CT1-BaD 2.550 400 2.000 20 51.000 6.000
CT2-Biota| 2.300 150 2.000 20 46.000 1.000

Tir Bang 3.24. cho thay ché pham BaD-S20D12 (CT1 - BaD) lam ting ning suat
va hiéu qua kinh té rd rang so véi céc cong thuc sir dung Biota (CT2 — Biota) va cong
thirc d6i chiing khdng sir dung ché pham sinh hoc tai thoi diém cudi vu Pong Xuan 2018
- 2019.

Két qua nghién ctru cho thiy so véi ddi ching khéng st dung ché pham, cong
thire ¢6 sir dung ché pham BaD-S20D12 (CT1 - BaD) lam cho ning suét ting thém 400
kg/ha, dat 18,6% va tang 150 kg/ha, dat 7,0% so véi cong thic thi nghiém sir dung ché
pham thuong mai (CT2 — Biota). Tong thu ¢ cong thirc sir dung ché pham BaD-S20D12
(CT1 - BaD) ciing cao nhit (51.000.000 ddng), dan dén thu nhap ting thém so véi doi
chang 12 6.000.000 ddng va 5.000.000 ddng so véi cdng thic sir dung ché pham thuong
mai (CT2 — Biota).

Nhu vay, ché pham BaD-S20D12 (CT1 - BaD) da lam ting ning suat va hiéu qua
kinh té trong san xuét lac rd rang so véi cac cong thic st dung Biota (CT2 — Biota) va ddi
chirng khong st dung ché pham sinh hoc.
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CHUONG 4. KET LUAN VA PE NGHI

4.1. KET LUAN

(1) Sau ché pham nghién ciu déu c6 kha niang lam ting ty 186 moc (83,84 -
88,89%), tang lugng nét san, kich thich sinh trueang, phat trién va ting ning suat gidng
lac L23 tai Quang Nam. Céc ché pham ciing c6 tic dung han ché bénh gi sit va dém I
trén giéng lac L23, véi ty Ié bénh va chi sb bénh thap hon so véi cong thire dbi ching &
ca 2 thoi vu. Pa tuyén chon dugc ché pham BaD-S20D12 c6 kha ning cho ning suat
thuc thu cao nhat, dat 26,97 ta/ha va 21,96 ta/ha twong ung véi Xuan Heé 2017 va vu
Pong Xuan 2017 — 2018, ting so véi d6i chung 13 18,29% va 21,13%.

(2) Sir dung ché pham vi khuan san xuat tir ching Bacillus sp. BaD-S20D12 cho
lac véi lidu lwong 10 kg/ha bon vao dat roi rai 1én hat khi gieo c6 kha ning kich thich
sinh truéng, han ché bénh héo rii gbc méc trang (ty Ié bénh 0,1 - 0,3%), héo rit géc mdc
den (ty 1¢ bénh 0,1 - 0,3%) va héo ril tai xanh hai lac (ty Ié bénh 0,1 - 0,2%), ting s6
lwong nét san so véi cong thire dbi ching & ca 2 thoi vu. Nang suat thuc thu dat 25,3
ta/ha va 23 ta/ha twong tng véi vu BDong Xuan 2017 - 2018 va vu Xuan He 2018, cao
hon so v&i d6i chizng va cac cong thirc khac.

(3) Két qua md hinh cho thay st dung ché pham vi khuan san xuét tir chang
Bacillus sp. BaD-S20D12 dem lai hiéu qua cao trong san xuat giéng lac L23 tai Quang
Nam, ning suat ting thém 400 kg/ha, ting 18,6% so v&i dbi ching va ting 150 kg/ha,
tang 7,0% so véi céng thirc thi nghiém si dung ché pham thwong mai. Thu nhap ting
thém tir cong thic sir dung ché pham BaD-S20D12 la 6.000.000 dong/ha so voi doi
chang va 5.000.000 déng/ha so véi cong thirc st dung ché pham thuong mai.

4.2. PE NGHI

(1) Bon ché pham BaD-S20D12 véi liéu lwong 10 kg/ha, tron vao dat roi rai 1én
hat khi gieo dugc khuyén céo cho céc ving trong lac & Quang Nam.

(2) M& rong mo hinh san xuat lac 6 sir dung ché pham BaD-S20D12 & cac tinh
thanh khac tai mién Trung Viét Nam.

(3) Thuc hién san xuat thir nghiém véi ché pham BaD-S20D12 tir chung vi khuan
Bacillus sp. BaD-S20D12 dé ding ky san pham thuong mai hoa.
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PHU LUC
I. MOT SO HINH ANH TRONG QUA TRINH THUC HIEN LUAN AN

Ché pham BaD-S20D12

Ché pham 1én men trong thung x6p  Ché phim dwoc déng géi 1 kg/géi



Vu Xuén Heé 2017 Vu Pong Xuin 2017 - 2018

Chiéu cao cy giai doan lac bit dau ra hoa



Po dém s6 liéu vu Pong Xuin 2017 — 2018 Thu mau va Xuan He 2017

- ————
0 EinE |
Lo o
NGHIEN COU SAN XUAT CHE Pk v1 Sl
TU Y1 KRUAN CO ICH BACILLUS $P. k
PHONG TRU BEMMH KEO RO VA KiCH THiCK
SN TRUONS LAC TAI MIEN TRUNG VIET NAM

WP T
|

I Biota Max I

Ché phiam thwong mai Biota Max Lac khi thu hoach véi ché pham vi
khuan BaD-S20D12 (BaD-1) bén 1 lan
va dbi ching



I1. MQT SO PAC PIEM CUA CAC CHUNG Bacillus (Le, 2011) [92]

Chéphdmvi | Chingvi | Ngudn | Pic diém dit | Pia diém S

Z X £ A Pac diem
khuan khuan goc trong lac thu :

] Bacillus sp. | VUng ¢o | .« ~ | Duy Xuyén, | Kich thich
BaD-S1A1 S1AL lac | DALVENSONG | o ing Nam | sinh truong
i Bacillus sp. x R Duy Xuyén, | Kich thich
BaD-S1F3 SIF3 nt | Datvensong | ung Nam | sinh trusng
Bacillus sp ; : Quang Kich thich

BaD-S13E2 ' nt bat ven bién | bién, Thua | . \
S13E2 . 2 | sinh truéng

Thién Hue

Bacillus sp ; 2 Quang Kich thich

BaD-S13E3 ' nt bat ven bién | bién, Thua | . \
S13E3 . < | sinh truéng

Thién Hue

. Phong Dién,| . .
BaD-s18F11 | Dactllus sp. nt Dét ven bién | Thira Thien | /o th!Ch
S18F11 X sinh truong

Hué

Bacillus sp. z .2 | Thang Binh, | Kich thich
BaD-520D12 | “so0p12 Nt | Batvenbien | ing Nam | sinh truong




I11. QUY TRINH SAN XUAT CHE PHAM Bacillus

(1) Sén xudt co' chat: Thanh phan co chit dugc xac dinh dua vao cac tai liéu va
cac nghién ciru ciia nhém ching téi véi cac chung vi khuan. Thanh phan bao gém dinh
dudng can thiét, bot da voi, dat tu nhién, than bun. Co chét sau khi dugc phdi tron duoc
khir triing 2 1an, sdy kho va bao quan cho san xuét ché pham.

(2) Nhan giéng vi khudn: Chung vi khuan Bacillus sp. S20D12 tir ngudn bao
quan duoc hoat héa trén méi trudng King’s B agar c6 bd sung mét sé chat khang sinh
can thiét. Vi khuan dugc nhan sinh khéi ca trong méi truong dic King’s B agar va moi
truong 16ng King’s B. Ngudn vi khuan sau khi nhin duoc rira bang nuéc cat vo tring 3
lan dé st dung. Mot sé thong sé lién quan cho nhan gidng vi khuan 13 pH tir 6-7 ; nhiét
do 32°C, thoi gian 48 gio.

(3) L&n men sdn xudt ché pham Bacillus: Viéc 1én men dé tao ché pham duoc
thue hién bang hinh thire 16n men trén co chat ran, x5p nham giam gia thanh san pham,
phU hop véi diéu kién nghién ciu va ché pham duoc san xuat ra dang bot kho nén dé
dang dong gbi, bao quan, van chuyén va nguoi dan dé sir dung. TOm tat nhu sau

- R&i hdn hop co chit, co do am 1a 50-65%, 1én cac khay vé tring.

- Cac khay d3 duoc phun dich nhan gidng véi liéu lugng 10° cfu/gam (trudc khi
[én men).

- Hon hop co chat va vi khuan duoc tron déu va cho vao hop xop.

- U am & nhiét 6 27°C trong thoi gian 3 ngay.

- Hang ngay dao déu hdn hop.

- Xur ly nhiét @5, am do phd hop dé vi khuan hinh thanh dang bao tir nham ting
thoi gian bao quan.

- Sdy kho va kiém tra mat do vi khuan sau khi 1&n men.

- Két qua phai dat it nhat 1 x 10° cfu/g.

- Bao quan ché pham va kiém tra mat do sau khi san xust.

- Tron ché pham géc véi chat don dé dat mat do bao tir it nhat 108 cfu/g.

(4) Sir dung ché pham cho cay lac

- Cac bi¢n phap ky thugt:

Theo quy trinh hién hanh phi hop véi diéu kién caa dia phuong.

- Si dung ché pham Bacillus BaD S20D12 cho lac:

1) Tir ché pham BaD c6 10° cfu/g,



2) Tron véi dat trén dong ruong
3) Bon vao dat va rai lén hat

4) Lwong dung: 10 kg/ha dat

5) Sé lan bon: 1 lan

6) Thoi diém bon: trude ldc gieo hat.



I11. KET QUA XU LY THONG KE MOT SO CHI TIEU CO BAN

VU XUAN HE 2017
TY LE MQC
7 ngay sau gieo hat
LSD All-Pairwise Comparisons Test of TLMXHL1 for Congthuc
Congthuc  Mean Homogeneous Groups
39.390
38.380
36.360
35.350
35.350
33.330
30.300
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are no significant pairwise differences among the means.
10 ngay sau gieo hat
LSD All-Pairwise Comparisons Test of TLMXH2 for Congthuc
Congthuc  Mean Homogeneous Groups
70.710
67.680
66.670
65.660
63.640
62.630
59.600
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are no significant pairwise differences among the means.
15 ngay sau khi gieo hat
LSD All-Pairwise Comparisons Test of Tylemoc for Congthuc
Congthuc  Mean Homogeneous Groups
88.890 A
87.880 A
86.870 AB
86.870 AB
86.870 AB
83.840 AB
79.800 B
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means
are not significantly different from one another.
SO CANH
Sé canh cap 1
LSD All-Pairwise Comparisons Test of TSCC1 for Congthuc
Congthuc  Mean Homogeneous Groups

5 4.8667 A

6 4.8667 A

~NbB P wWNO O
>>>>>>>

~NoOobhWEFEDNO

>>>>>>>

~NPhOCTwWwNEFE O

4.4519
9.6998

5.6407
12.290

3.5126
7.6533



48000 AB
48000 AB
47333 ABC
47000 BC
46333 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.
S6 canh cap 2
LSD All-Pairwise Comparisons Test of TSCC2 for Congthuc
Congthuc  Mean Homogeneous Groups
42000 A
3.9667 AB
3.9000 AB
3.8333 AB
3.7333 B
3.6667 B
3.6000 B
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means
are not significantly different from one another.
Téng sé canh
LSD All-Pairwise Comparisons Test of TSC for Congthuc
Congthuc  Mean Homogeneous Groups
8.8000 A
8.7000 AB
8.6667 ABC
8.6000 ABC
8.4333 BC
8.4000 BC
8.3667 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.
CHIEU CAO CAY
Chiéu cao than chinh
Giai doan cay con
LSD All-Pairwise Comparisons Test of CCCL1 for Congthuc
Congthuc  Mean Homogeneous Groups
6 12.400 A

GOORR~NFPDNO W NPk

~NPhOEFLPNWOO

3 11933 AB
5 11.867 AB
2 11400 BC
4 11.367 BC
7 11.000 BC
1 10.800 C
Alpha 0.05 Standard Error for Comparison

0.0682
0.1487

0.1774
0.3866

0.1446
0.3150

0.4303



Critical T Value 2.179 Critical Value for Comparison
There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Giai doan bit diu ra hoa

LSD All-Pairwise Comparisons Test of CC2 for Congthuc
Congthuc  Mean Homogeneous Groups

6 22.633 A

5 21.500 AB

4 20967 B

3 20.867 B

2 20.767 B

7 20.667 B

1 20.567 B
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 2 groups (A and B) in which the means

are not significantly different from one another.

Giai doan két thuc ra hoa

LSD All-Pairwise Comparisons Test of CC3 for Congthuc
Congthuc  Mean Homogeneous Groups

6 37.033 A

3 36.600 AB

5 35.167 ABC

4 35.133 ABC

2 35.133 ABC

1 34.033 BC

7 33633 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Giai doan thu hoach

LSD All-Pairwise Comparisons Test of CC4 for Congthuc
Congthuc  Mean Homogeneous Groups

5 40.767 A

6 40.633 A

1 39.400 B

2 39.267 BC

4 39.167 BC

3 39.033 BC

7 38367 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.
Chiéu dai canh cap 1
LSD All-Pairwise Comparisons Test of CDCCL1 for Congthuc
Congthuc  Mean Homogeneous Groups
4 51400 A
5 51.233 AB

0.9376

0.5852
1.2751

1.3550
2.9523

0.4670
1.0174



51.100 ABC

51.067 ABC

50.900 ABC

49.767 BC

49633 C

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

SO LA

Giai doan cay con

LSD All-Pairwise Comparisons Test of SL1 for Congthuc
Congthuc  Mean Homogeneous Groups

5.4667 A

54667 A

5.4667 A

54333 AB

54333 AB

5.4000 AB

53333 B

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means

are not significantly different from one another.

Giai doan bat diu ra hoa

LSD All-Pairwise Comparisons Test of SL2 for Congthuc
Congthuc  Mean Homogeneous Groups

8.7000 A

8.6333 AB

8.6333 AB

8.6000 AB

8.6000 AB

8.5000 AB

84333 B

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means

are not significantly different from one another.

Giai doan két thic ra hoa

LSD All-Pairwise Comparisons Test of SL3 for Congthuc
Congthuc  Mean Homogeneous Groups

OONNPO WP Nk, wWwo DN

~Nowoa kOO RELDN

6 13.033 A

1 12.900 AB
5 12.900 AB
2 12833 B

4 12.800 BC
3 12.767 BC
7 12633 C

Alpha 0.05 Standard Error for Comparison

Critical T Value 2.179 Critical Value for Comparison

0.6994
1.5238

0.0563
0.1228

0.1054
0.2297

0.0826
0.1800



There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Giai doan thu hoach

LSD All-Pairwise Comparisons Test of SL4 for Congthuc
Congthuc  Mean Homogeneous Groups

6 15933 A

5 15900 AB

3 15533 BC

2 15433 C

1 15400 C

7 15367 C

4 15333 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

S6 14 con xanh con lai

LSD All-Pairwise Comparisons Test of SLAX for Congthuc
Congthuc  Mean Homogeneous Groups

6 9.5667 A

3 9.4000 AB

5 9.3333 AB

4 9.2667 BC

2 9.2333 BC

1 9.0333 CD

7 8.8667 D
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

SO NOT SAN

Giai doan ra hoa

LSD All-Pairwise Comparisons Test of NS1 for Congthuc
Congthuc  Mean Homogeneous Groups

6 176.78 A

3 169.11 B

5 168.78 BC

4 168.67 BC

2 163.11 CD

1 162.78 D

7 144.45 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means
are not significantly different from one another.
Giai doan két thuc ra hoa
LSD All-Pairwise Comparisons Test of NS2 for Congthuc
Congthuc  Mean Homogeneous Groups
6 269.45 A
5 25322 B

0.1816
0.3956

0.1321
0.2879

2.6966
5.8754



4 246.78 B

3 24500 B

2 23011 C

1 22567 C

7 205.11 D
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

Giai doan thu hoach

LSD All-Pairwise Comparisons Test of NS3 for Congthuc
Congthuc  Mean Homogeneous Groups

6 296.78 A

5 27733 B

4 27456 BC

3 27433 BC

2 271.56 C

1 265.00 D

7 252.33 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

CHI TIEU BENH HAL

BENH POM LA

Ngay theo ddi 24/5

Ty 1é bénh

LSD All-Pairwise Comparisons Test of DLT1 for Congthuc
Congthuc  Mean Homogeneous Groups

7 90.000 A

5 80.667 B

4 76.000 C

3 74.000 D

6 72.000 E

2 70.000 F

1 56.000 G
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

All 7 means are significantly different from one another.
Chi sé bénh

LSD All-Pairwise Comparisons Test of DLC1 for Congthuc
Congthuc  Mean Homogeneous Groups

7 10.000 A
5 8963 B
4 8.440 C
3 8.220 D
6 8.000 E
2 7.780 F
1 6.220 G
Alpha 0.05 Standard Error for Comparison

5.9572
12.980

2.0499
4.4662

0.7127
1.5528

0.0784



Critical T Value 2.179 Critical Value for Comparison
All 7 means are significantly different from one another.

Ngay theo ddi 7/6

Ty 1é bénh

LSD All-Pairwise Comparisons Test of DLT2 for Congthuc
Congthuc  Mean Homogeneous Groups

7 85.333 A

3 72.667 B

4 71333 B

5 66.667 BC

6 62.000 CD

2 58.667 D

1 49.333 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of DLC2 for Congthuc
Congthuc  Mean Homogeneous Groups

7 11.407 A

3 8813 B

6 8.073 B

4 7927 B

5 7703 B

2 7.407 BC

1 6.070 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Ngay theo ddi 21/6

Ty 1é bénh

LSD All-Pairwise Comparisons Test of DLT3 for Congthuc
Congthuc  Mean Homogeneous Groups

7 86.000 A

3 76.000 B

4 72.667 BC

5 72.000 BC

6 66.667 CD

2 62.000 D

1 53.333 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means
are not significantly different from one another.
Chi sé bénh
LSD All-Pairwise Comparisons Test of DLC3 for Congthuc
Congthuc  Mean Homogeneous Groups
7 12220 A

0.1708

2.9814
6.4960

0.6897
1.5027

3.2432
7.0664



3 9483 B

5 8593 B

6 8590 B

4 8370 B

2 8.073 BC

1 6.667 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Ngay theo ddi 5/7

Ty 1é bénh

LSD All-Pairwise Comparisons Test of DLT4 for Congthuc
Congthuc  Mean Homogeneous Groups

7 89.333 A

4 76.000 B

3 75.333 BC

5 70.667 BCD

6 70.000 CD

2 65.333 D

1 56.667 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of DLC4 for Congthuc
Congthuc  Mean Homogeneous Groups

7 12890 A

3 9703 B

6 9.260 B

2 8.890 BC

4 8.887 BC

5 8593 BC

1 7.337 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.
BENH GI SAT

Ngay theo ddi 24/5

Ty 1é bénh

LSD All-Pairwise Comparisons Test of GST1 for CT
CT Mean Homogeneous Groups

53333 A

52.667 AB

48.667 ABC

46.667 ABC

45333 BC

42,667 C

ADNOOOWNOI

0.7092
1.5453

2.6468
5.7668

0.7304
1.5914



1 27.333 D

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of GSC1 for CT

CT Mean Homogeneous Groups

5 59267 A

7 58500 AB

3 54100 ABC

6 5.1867 ABC

2 5.0367 BC

4 47400 C

1 3.0367 D

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

Ngay theo ddi 7/6

Ty 1é bénh

LSD All-Pairwise Comparisons Test of GST2 for Congthuc
Congthuc  Mean Homogeneous Groups

7 91333 A

5 74000 B

4 69.333 C

3 67.333 D

2 63.333 E

6 62.000 E

1 54.000 F
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of GSC2 for Congthuc
Congthuc  Mean Homogeneous Groups

7 10.147 A

5 8220 B

4 7.707 C

3 7.483 D

2 7.037 E

6 6.890 E

1 6.000 F
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 6 groups (A, B, etc.) in which the means
are not significantly different from one another.
Ngay theo ddi 21/6

Ty 1¢ bénh

3.4365
7.4875

0.3810
0.8302

0.6172
1.3448

0.0677
0.1474



LSD All-Pairwise Comparisons Test of GST3 for Congthuc
Congthuc  Mean Homogeneous Groups

7 94.000 A

5 78.000 B

3 72667 C

4 72000 C

2 67.333 D

6 65.333 D

1 60.000 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of GSC3 for Congthuc
Congthuc  Mean Homogeneous Groups

7 12813 A

5 9557 B

4 9.037 BC

3 8.963 BC

2 8520 BCD

6 8.147 CD

1 7.557 D
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

Ngay theo ddi 5/7

Ty 1é bénh

LSD All-Pairwise Comparisons Test of GST4 for Congthuc
Congthuc  Mean Homogeneous Groups

7 84.667 A

5 74000 B

3 72667 B

4 72667 B

2 68.000 C

6 63.333 D

1 61.333 D
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means
are not significantly different from one another.

Chi sé bénh
LSD All-Pairwise Comparisons Test of GSC4 for Congthuc
Congthuc  Mean Homogeneous Groups

7 15927 A
4 14000 B
5 13.997 B
3 13853 B

1.8459
4.0219

0.4982
1.0855

1.2172
2.6520



1 13.040 C
2 12890 C

6 11.483 D
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

CHI TIEU NANG SUAT

Khéi lwgng 100 qua

LSD All-Pairwise Comparisons Test of P100 for Congthuc
Congthuc  Mean Homogeneous Groups

126.57 A

126.03 AB

125,50 AB

125.03 AB

124.37 AB

123.17 B

12293 B

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means

are not significantly different from one another.

S6 qua chac/cay

LSD All-Pairwise Comparisons Test of QUA for Congthuc
Congthuc  Mean Homogeneous Groups

NP owoRFrkroN

6 15.667 A

4 15.000 AB

5 15.000 AB

3 14.667 BC

2 14333 BC

7 14333 BC

1 14000 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

S6 cay/m?

LSD All-Pairwise Comparisons Test of CAYM2 for Congthuc
Congthuc Mean Homogeneous Groups

26.967 A

26.633 AB

26.200 AB

26.067 AB

25.867 B

25833 B

24800 C

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

NN WOk o

0.3069
0.6688

1.4678
3.1981

0.3637
0.7924

0.4301
0.9371



Ning suit ly thuyét
LSD All-Pairwise Comparisons Test of NSLT for Congthuc
Congthuc  Mean Homogeneous Groups

6 39.667 A

5 37347 B

4 36.080 BC

2 35.243 CD

3 35.170 CD

1 33.843 DE

7 32.423 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

Niing suat thwc thu

LSD All-Pairwise Comparisons Test of NSTT for Congthuc
Congthuc  Mean Homogeneous Groups

26.967 A

26.250 AB

25.977 AB

25.393 BC

25.207 BC

24.247 C

22.797 D

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

~NF,PDNDWwWROoOTo

VU PONG XUAN 2017-2018
TY LE MQC
7 ngay sau gieo hat
LSD All-Pairwise Comparisons Test of TLMDX1 for Congthuc
Congthuc  Mean Homogeneous Groups
35.350
34.340
34.340
33.330
33.330
32.320
26.260
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means
are not significantly different from one another.
10 ngay sau khi gieo hat
LSD All-Pairwise Comparisons Test of TLMDX2 for Congthuc
Congthuc  Mean Homogeneous Groups

3 65.660 A

4 65.660 A

~NwWo R ANO
w>>>>>>

0.9251
2.0157

0.6138
1.3373

2.7351
5.9593



6 63.640 A

1 62.630 A

5 62.630 A

2 61.620 A

7 58590 A
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are no significant pairwise differences among the means.
15 ngay sau khi gieo hat

LSD All-Pairwise Comparisons Test of TYLEMOC for Congthuc
Congthuc  Mean Homogeneous Groups

88.890 A

88.890 A

86.870 AB

86.870 AB

85.860 AB

85.860 AB

81820 B

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means

are not significantly different from one another.

SO CANH

Sé canh cap 1

LSD All-Pairwise Comparisons Test of SCC1 for Congthuc
Congthuc  Mean Homogeneous Groups

3.9667
3.9333
3.8667
3.8333
3.8333
3.7667
3.7000
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are no significant pairwise differences among the means.
S6 canh cap 2

LSD All-Pairwise Comparisons Test of SCC2 for Congthuc
Congthuc  Mean Homogeneous Groups

2.5000
2.5000
2.3667
2.3667
2.2000
2.1333
2.0000
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are no significant pairwise differences among the means.
Téng sé canh

~No b~ owbdNolE-

NP O Wb o~
>>>>>>>

~NOBR O WN
>>>>>>>

3.9426
8.5903

2.7966
6.0932

0.1671
0.3642

0.3012
0.6563



LSD All-Pairwise Comparisons Test of TSC for Congthuc
Congthuc  Mean Homogeneous Groups

6.3333
6.3000
6.2000
6.1667
6.0000
5.9667
5.7333
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are no significant pairwise differences among the means.
CHIEU CAO CAY

Chiéu cao than chinh

Giai doan cay con

LSD All-Pairwise Comparisons Test of CC1 for Congthuc
Congthuc  Mean Homogeneous Groups

O~NBARPNDWOD
>>>>>>>

6 12.400 A

3 11933 AB

5 11.867 AB

4 11.367 BC

2 11.333 BC

7 11.000 BC

1 10.733 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Giai doan bat dau ra hoa

LSD All-Pairwise Comparisons Test of CC2 for Congthuc
Congthuc  Mean Homogeneous Groups

1 17.800 A

4 16.767 AB

3 15.267 BC

2 13.800 CD

7 13.567 CD

6 13.167 D

5 12.367 D
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means
are not significantly different from one another.

Giai doan két thuc ra hoa
LSD All-Pairwise Comparisons Test of CC3 for Congthuc
Congthuc  Mean Homogeneous Groups

1 28.700 A

7 27.867 A

4 25.100 A

0.3672
0.8000

0.4293
0.9355

0.9444
2.0576



3 24233 A

2 23.567 A

5 23.567 A

6 20500 A
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are no significant pairwise differences among the means.
Giai doan thu hoach

LSD All-Pairwise Comparisons Test of CC4 for Congthuc
Congthuc  Mean Homogeneous Groups

45.867
39.933
39.033
37.933
37.533
35.867
35.567
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means

are not significantly different from one another.

Chiéu dai canh cip 1

LSD All-Pairwise Comparisons Test of CDCCL1 for Congthuc
Congthuc  Mean Homogeneous Groups

N O O RN W
WOWwWww >

1 49.967 A

3 43333 B

4 42300 BC

2 41.033 BC

7 40.600 BC

5 39.500 BC

6 39.100 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

SO LA

Giai doan cay con

LSD All-Pairwise Comparisons Test of SL1 for Congthuc
Congthuc  Mean Homogeneous Groups

2 55000 A

6 55000 A

3 5.4667 A

1 5.4667 A

4 54333 A

7 54333 A

5 53333 A
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are no significant pairwise differences among the means.
Giai doan bat dau ra hoa

4.3269
9.4275

2.3901
5.2076

1.8855
4.1082

0.0839
0.1828



LSD All-Pairwise Comparisons Test of SL2 for Congthuc
Congthuc  Mean Homogeneous Groups
7.0667
6.8667
6.8333
6.8333
6.7333
6.5333
6.4667
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are no significant pairwise differences among the means.
Giai doan két thuc ra hoa
LSD All-Pairwise Comparisons Test of SL3 for Congthuc
Congthuc  Mean Homogeneous Groups

1 10.667 A

N DR, WD
>>>>>>>

3 10.233 AB

5 10.233 AB

7 10.233 AB

4 10.000 AB

6 9967 B

2 9733 B
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 2 groups (A and B) in which the means

are not significantly different from one another.

Giai doan thu hoach

LSD All-Pairwise Comparisons Test of SL4 for Congthuc
Congthuc  Mean Homogeneous Groups

1 13933 A

5 13333 B

7 13.300 B

3 13.200 BC

6 13.100 BC

4 13.067 BC

2 12900 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.
S6 14 xanh con lai

LSD All-Pairwise Comparisons Test of SLCX for Congthuc
Congthuc  Mean Homogeneous Groups
7.5667 A

74333 A

7.1333 AB

7.1000 AB

6.0000 BC

5.7667 BC

51333 C

~Nwo B~ADNEFE O

0.3402
0.7412

0.3201
0.6975

0.1660
0.3617



Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 3 groups (A, B, etc.) in which the means

are not significantly different from one anotheR.

SO NOT SAN

Giai doan bit diu ra hoa

LSD All-Pairwise Comparisons Test of NS1 for Congthuc
Congthuc  Mean Homogeneous Groups

191.22 A

184.22 AB

180.78 AB

172.67 AB

169.00 BC

167.11 BC

14845 C

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Giai doan két thuc ra hoa

LSD All-Pairwise Comparisons Test of NS2 for Congthuc
Congthuc  Mean Homogeneous Groups

NN BAO WO

6 27478 A

5 261.89 AB

4 25767 B

3 25522 B

2 239.22 C

1 23433 C

7 213.78 D
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

Giai doan thu hoach

LSD All-Pairwise Comparisons Test of NS3 for Congthuc
Congthuc  Mean Homogeneous Groups

399.33
375.33
372.33
370.33
366.67
363.00
318.00
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical VValue for Comparison
There are no significant pairwise differences among the means.
CHi TIEU BENH HAI

BENH POM LA

Ngay theo ddi 10/3

Ty 1¢ bénh

~NBONO R W
>>>>>>>

0.6359
1.3855

9.6723
21.074

6.5927
14.364

52.726
114.88



LSD All-Pairwise Comparisons Test of DLT1 for Congthuc
Congthuc  Mean Homogeneous Groups

7 82.667 A

3 70.000 B

4 67333 B

5 62.667 BC

6 58.667 C

2 58.667 C

1 48.667 D
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of DLCL1 for Congthuc
Congthuc  Mean Homogeneous Groups

7 10.517 A

3 8370 B

6 7557 BC

4 7480 BC

5 7.110 BC

2 6.813 CD

1 5.703 D
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

Ngay theo ddi 24/3

Ty 1é bénh

LSD All-Pairwise Comparisons Test of DLT2 for Congthuc
Congthuc  Mean Homogeneous Groups

7 86.000 A

3 72000 B

4 72000 B

5 68.000 BC

6 64.667 CD

2 60.667 D

1 51.333 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means
are not significantly different from one another.

Chi sé bénh
LSD All-Pairwise Comparisons Test of DLC2 for Congthuc
Congthuc  Mean Homogeneous Groups

7 12.073 A
3 8.740 B
6 8370 B
5 8150 B

3.5247
7.6796

0.6439
1.4029

2.3860
5.1987



4 8.147 B

2 7777 B

1 6.300 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Ngay theo doi 7/4

Ty I¢ bénh

LSD All-Pairwise Comparisons Test of DLT3 for Congthuc
Congthuc Mean Homogeneous Groups

7 88.000 A

4 75333 B

3 74.000 BC

5 70.667 CD

6 68.667 D

2 64.000 E

1 55.333 F
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of DLC3 for Congthuc
Congthuc  Mean Homogeneous Groups

7 12.443 A

3 9.557 B

6 8817 B

4 8.667 B

2 8593 B

5 8590 B

1 6.890 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Ngay theo ddi 21/4

Ty l¢ bénh

LSD All-Pairwise Comparisons Test of DLT4 for Congthuc
Congthuc  Mean Homogeneous Groups

7 89.333 A

3 77333 B

4 76.667 B

5 72.667 BC

6 70.667 CD

2 65.333 D

1 58.667 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

0.6144
1.3387

2.0981
45714

0.7457
1.6246

2.4944
5.4349



are not significantly different from one another.
Chi sé bénh
LSD All-Pairwise Comparisons Test of DLC4 for Congthuc
Congthuc  Mean Homogeneous Groups
14.073 A
9.923
9.480
9.260
9.187
9.113
7.557
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.
BENH GHI SAT
Ngay theo ddi 10/3
Ty 1é bénh
LSD All-Pairwise Comparisons Test of GST1 for CT
CT Mean Homogeneous Groups
44.667 A
41.333 AB
38.000 AB
36.000 AB
34.667 AB
33333 B
33333 B
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means
are not significantly different from one another.
Chi sé bénh
LSD All-Pairwise Comparisons Test of GSC1 for CT
CT Mean Homogeneous Groups
49633 A
45900 AB
42200 AB
4.0000 AB
3.8533 AB
3.7033 B
3.7033 B
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means
are not significantly different from one another.
Ngay theo ddi 24/3
Ty 1é bénh
LSD All-Pairwise Comparisons Test of GST2 for Congthuc
Congthuc  Mean Homogeneous Groups
7 92.000 A

oI~ W
O®mmmm

SOOIk, NN P W

OO Uk, NN P W

0.6497
1.4155

4.9527
10.791

0.5498
1.1979



5 76.667 B

4 70.667 C

3 69.333 C

2 65.333 D

6 63.333 D

1 56.667 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of GSC2 for Congthuc
Congthuc  Mean Homogeneous Groups

7 10.963 A

5 8813 B

4 8.447 BC

3 8.150 BCD

2 7.850 CD

6 7.483 D

1 6.740 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

Ngay theo ddi 7/4

Ty 1é bénh

LSD All-Pairwise Comparisons Test of GST3 for Congthuc
Congthuc  Mean Homogeneous Groups

7 92.667 A

5 78.667 B

4 74.000 BC

3 73333 C

2 68.000 D

6 65.333 D

1 60.000 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of GSC3 for Congthuc
Congthuc  Mean Homogeneous Groups

7 13.257 A

5 9930 B

4 9.703 BC
3 9480 BC
2 8.800 BCD
6 8.443 CD
1 8.150 D

Alpha 0.05 Standard Error for Comparison

1.2599
2.7450

0.3061
0.6670

2.4473
5.3323

0.5930



Critical T Value 2.179 Critical Value for Comparison
There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

Ngay theo ddi 21/4

Ty I¢ bénh

LSD All-Pairwise Comparisons Test of GST4 for Congthuc
Congthuc  Mean Homogeneous Groups

7 89.333 A

5 74667 B

4 73.333 BC

3 72.667 BC

2 69.333 CD

6 66.667 DE

1 62.667 E
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

Chi sé bénh

LSD All-Pairwise Comparisons Test of GSC4 for Congthuc
Congthuc  Mean Homogeneous Groups

7 17.627 A

5 14.667 B

4 14663 B

3 14593 B

1 13923 B

2 13.483 BC

6 12443 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

CHI TIEU NANG SUAT

Khéi lweng 100 qua

LSD All-Pairwise Comparisons Test of P100 for Congthuc
Congthuc  Mean Homogeneous Groups

126.23 A

125.33 AB

12457 ABC

124.47 ABC

123.19 BCD

12225 CD

121.47 D

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical VValue for Comparison
There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

S6 qua chac/cay

LSD All-Pairwise Comparisons Test of QUACHAC for Congthuc
Congthuc  Mean Homogeneous Groups

~Nw bk DN O

1.2920

1.9518
4.2526

0.6111
1.3315

1.1590
2.5251



5 10.833 A

6 10.267 AB

3 9.933 AB

4 9933 AB

1 9.100 B

2 9.067 B

7 8733 B
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison

There are 2 groups (A and B) in which the means
are not significantly different from one another.
S6 cay/m?
LSD All-Pairwise Comparisons Test of CAYM2 for Congthuc
Congthuc  Mean Homogeneous Groups
27.333 A
27.333 A
26.667 AB
26.667 AB
26.667 AB
26.000 AB
25333 B
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 2 groups (A and B) in which the means
are not significantly different from one another.
Ning suit ly thuyét
LSD All-Pairwise Comparisons Test of NSLT for Congthuc
Congthuc  Mean Homogeneous Groups
27.323 A
25537 AB
24.887 AB
23837 B
23.377 BC
22567 BC
20113 C
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.
Niing suat thwc thu
LSD All-Pairwise Comparisons Test of NSTT for Congthuc
Congthuc  Mean Homogeneous Groups
6 21.960 A

~NPhOOINWE

~NDNDEFE B~ WOo ol

5 21.243 AB
4 20970 AB
2 20.207 BC
3 19.457 CD
1 18.580 DE
7 18.130 E
Alpha 0.05 Standard Error for Comparison

0.7178
1.5639

0.7127
1.5528

1.5375
3.3499

0.5822



Critical T Value 2.179 Critical Value for Comparison
There are 5 groups (A, B, etc.) in which the means
are not significantly different from one another.

VU PONG XUAN 2017 - 2018
Chieéu cao cay thoi ky ra hoa

1.2684

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2 3
4 3 7.8967
5 3 8.3767
7 3 8.8300 8.8300
1 3 9.2067 9.2067
3 3 10.3000 10.3000
6 3 10.4200 10.4200
2 3 11.6200
Sig. .189 074 183
Means for groups in homogeneous subsets are displayed.
Chiéu cao cdy giai doan dam tia
Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2 3 4
7 3 18.1733
5 3 23.9367
4 3 23.9667
1 3 25.3200 25.3200
3 3 28.5767| 28.5767
6 3 29.3667
2 3 30.0200
Sig. 1.000 842 .094 .816

Means for groups in homogeneous subsets are displayed.




Chiéu cao cay giai doan lam qua

Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2 3 4
7 3 28.8300
5 3 34.3800
4 3 34.5800 34.5800
1 3 35.7067 35.7067 35.7067
3 3 38.2033 38.2033
6 3 38.8833
2 3 39.0800
Sig. 1.000 878 .060 .090
Means for groups in homogeneous subsets are displayed.
Chiéu cao cay giai doan thu hoach
Tukey HSD
Subset for alpha = 0.05
CONG THUC
1
7 3 36.7667
5 3 43.6333 43.6333
1 3 43.7333 43.7333
3 3 43.9000 43.9000
6 3 45.1667
2 3 46.3667
4 3 46.8000
Sig. .079 794

Means for groups in homogeneous subsets are displayed.



Chiéu dai canh céip 1 giai doan ra hoa

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2 3 4 5
5 3 6.9933
4 3 7.7200 7.7200
3 3 8.3800 8.3800 8.3800
7 3 9.1867 9.1867 9.1867
1 3 9.3733 9.3733 9.3733
6 3 10.4100( 10.4100
2 3 10.7400
Sig. .079 .057 325 147 .085

Means for groups in homogeneous subsets are displayed.

Chiéu dai canh cép 1 giai doan dam tia

Tukey HSD

Subset for alpha = 0.05
CONG THUC N 1 2
7 3 20.6500
5 3 24.4000 24.4000]
4 3 24.9067
1 3 24.9433
3 3 26.1900
6 3 26.8300
2 3 27.7367
Sig. .062 116

Means for groups in homogeneous subsets are displayed.




Chiéu dai canh cép 1 giai doan lam qua

Tukey HSD
Subset for alpha = 0.05
CONG THUC
2 3
7 3 25.8733
4 3 27.1533 27.1533
5 3 27.3200 27.3200
1 3 29.9700 29.9700
3 3 30.0833 30.0833
6 3 31.1967
2 3 32.0700
Sig. .699 074 315
Means for groups in homogeneous subsets are displayed.
Chiéu dai canh cap 1 giai doan thu hoach
Tukey HSD
Subset for alpha = 0.05
CONG THUC

1 2
7 3 42.6333
5 3 46.7667 46.7667
6 3 48.3000 48.3000
1 3 48.9667 48.9667
4 3 50.8333 50.8333
3 3 51.6000 51.6000
2 3 55.0667
Sig. .059 .091

Means for groups in homogeneous subsets are displayed.




S6 14 trén than chinh giai doan ra hoa

Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2
4 3 5.4667
5 3 5.5000
7 3 5.6000
3 3 5.8000 5.8000}
6 3 6.2333 6.2333
1 3 6.5000
2 3 6.6000
Sig. .068 .053
Means for groups in homogeneous subsets are displayed.
S6 lwong la trén than chinh giai doan dim tia
Tukey HSD
Subset for alpha = 0.05
CONG THUC
2
1 3 7.7333
5 3 7.8000
7 3 7.9000
4 3 7.9333
3 3 7.9667
6 3 9.6333
2 3 9.6667
Sig. .984 1.000

Means for groups in homogeneous subsets are displayed.



S6 lwong 14 than chinh giai doan 1am qua

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2

3 3 8.8333

4 3 9.0333

7 3 9.2267

5 3 9.4667

1 3 9.7333

2 3 11.5000]
6 3 11.7333
Sig. 471 998

Means for groups in homogeneous subsets are displayed.

S6 lwgng 14 than chinh giai doan thu hoach

Tukey HSD
Subset for alpha = 0.05

CONG THUC N

1 2
7 3 7.5667
3 3 8.1667 8.1667
6 3 8.5000 8.5000
S 3 8.6000 8.6000 8.6000
1 3 10.4000 10.4000
4 3 10.4000 10.4000
2 3 10.7667
Sig. 705 .053 063

Means for groups in homogeneous subsets are displayed.




S6 lwgng nét san giai doan l1am qua

Tukey HSD
Subset for alpha = 0.05

CONG THUC

1 2
7 3 137.3333
5 3 153.6667
4 3 157.6667 157.6667
1 3 159.3333 159.3333
3 3 165.6667 165.6667 165.6667
6 3 189.3333 189.3333
2 3 192.3333
Sig. 107 .058 143
Means for groups in homogeneous subsets are displayed.
S6 lwgng not san giai doan thu hoach
Tukey HSD

Subset for alpha = 0.05

CONG THUC

1 2
1 3 206.6667
4 3 242.3333 242.3333
5 3 244.3333 244.3333
3 3 247.3333 247.3333
7 3 260.6667
6 3 274.3333
2 3 342.0000
Sig. 178 403 1.000

Means for groups in homogeneous subsets are displayed.




Tylébénh
Bénh lé co reé giai doan cay con
Tukey HSD

CONG THUC N

Subset for alpha = 0.05

~N O P B O WDN

Sig.

W W W W W w w

.0000
.1000
.1000
1033
.2000]
2033
4100]

226

Means for groups in homogeneous subsets are displayed.

Bénh Ié co ré giai doan ra hoa
Tukey HSD

CONG THUC N

Subset for alpha = 0.05

1

~N B~ O W o

Sig.

W W W wWw w w w

.0000
.0000
.1000
.1000
1033
1067
2067

.828

Means for groups in homogeneous subsets are displayed.



Héo rii gbc mbc den giai doan cay con

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1
2 3 .1000
3 3 .2000
6 3 2967
1 3 .3000
4 3 3067
5 3 4067
7 3 5100
Sig. 124
Means for groups in homogeneous subsets are displayed.
Bénh héo rii goc mdc den giai doan ra hoa
Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2
2 3 .3000
3 3 4033
1 3 1.3167
4 3 1.4467
6 3 1.5000
5 3 1.5433
7 3 1.6633
Sig. 1.000 827

Means for groups in homogeneous subsets are displayed.




Bénh héo rii géc mdc den giai doan thu hoach

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2
2 3 .2000
3 3 2033
1 3 .3100
6 3 .3100
4 3 .3200
5 3 4267
7 3 1.2067
Sig. 718 1.000
Means for groups in homogeneous subsets are displayed.
Héo rii gbc méc tring giai doan cay con
Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2
2 3 .0000
3 3 .1000
6 3 .1000
5 3 2033 .2033
1 3 .3000 .3000
4 3 3067 .3067
7 3 5100
Sig. 131 131

Means for groups in homogeneous subsets are displayed.



Bénh héo rii goc méc tring giai doan ra hoa

Tukey HSD
Subset for alpha = 0.05
CONG THUC
2 3 .2000
3 3 .3033
1 3 .7100
4 3 .8267 .8267
6 3 .8967 .8967
5 3 .9267 9267
7 3 1.5633
Sig. 109 102
Means for groups in homogeneous subsets are displayed.
Bénh héo rii goc moc tring giai doan thu hoach
Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2
2 3 .1000
3 3 .1000
6 3 2100
1 3 .3100
4 3 .3200
5 3 .3200
7 3 9867
Sig. 294 1.000]

Means for groups in homogeneous subsets are displayed.



Héo rii tai xanh giai doan cay con

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1
2 3 .1000
3 3 .1000
6 3 .1000
4 3 2033
1 3 .3000}
5 3 3033
7 3 .4100|
Sig. 211
Means for groups in homogeneous subsets are displayed.
Bénh héo rii tai xanh giai doan ra hoa
Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2 3 4
2 3 .1000
3 3 5033 5033
1 3 5067 5067
5 3 .8233 .8233
4 3 .8267 .8267
6 3 1.1000
7 3 1.6667
Sig. 130 319 485 1.000]

Means for groups in homogeneous subsets are displayed.



Bénh héo rii tai xanh giai doan thu hoach

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
2
2 3 .1000
3 3 .1000
1 3 2067
5 3 2133
4 3 2167
6 3 4167
7 3 1.0967
Sig. .382 1.000]
Means for groups in homogeneous subsets are displayed.
Cac yéu tér cAu thanh ning suit
So qua chac trén cay
Tukey HSD
Subset for alpha = 0.05
CONG THUC N
2
5 3 12.5000
7 3 13.4333 13.4333
6 3 13.8000 13.8000
3 3 14.0333 14.0333
4 3 15.3667 15.3667
2 3 15.7667 15.7667
1 3 16.2667
Sig. .089 175

Means for groups in homogeneous subsets are displayed.



Khéi lweng 100 qua

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1
6 3 124.1833
3 3 128.6667
7 3 129.0000
1 3 130.0000
5 3 131.3333
4 3 131.8000
2 3 136.6667
Sig. 127
Means for groups in homogeneous subsets are displayed.
Niing suat ly thuyét
Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2 3 4 5 6
5 3] 3.3333
7 3 3.5133
6 3 3.6000
3 3 3.7867
4 3 4.1033
1 3 4.3000
2 3 4.5933
Sig. 1.000 333 1.000f 1.000 1.000] 1.000

Means for groups in homogeneous subsets are displayed.




Ning suét thuc thu

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
2
4 3 1.9667
5 3 1.9667
7 3 2.0333
1 3 2.1000
3 3 2.1333
6 3 2.2333
2 3 2.5333
Sig. .094 1.000]
Means for groups in homogeneous subsets are displayed.
VU HE THU 2018
Chiéu cao cay giai doan ra hoa
Tukey HSD
Subset for alpha = 0.05
CONG THUC N ,
4 3 7.8967
3 3 8.2033
5 3 8.3867
7 3 8.8300 8.8300}
1 3 9.2067 9.2067
2 3 10.4100
6 3 10.4200
Sig. 152 .056

Means for groups in homogeneous subsets are displayed.



Chieu cao cay giai doan dam tia

Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2 3 4
7 3 18.1733
5 3 23.9233
4 3 23.9667
3 3 24.6767
1 3 25.3200 25.3200
2 3 28.1100( 28.1100
6 3 29.3667
Sig. 1.000 .780 132 .849
Means for groups in homogeneous subsets are displayed.
Chiéu cao cdy giai doan lam qua
Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2 3 4
7 3 28.8300
5 3 34.3800
4 3 34.5800
3 3 35.1033
1 3 35.7067 35.7067
6 3 38.8833 38.8833
2 3 39.9700
Sig. 1.000 .828 .076 922

Means for groups in homogeneous subsets are displayed.




Chiéu cao cdy giai doan thu hoach

Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2
7 3 40.4333
3 3 45.9000 45.9000
6 3 49.1667 49.1667
4 3 49.4667 49.4667
1 3 50.4000 50.4000
2 3 51.9000 51.9000
5 3 52.6333
Sig. .059 481
Means for groups in homogeneous subsets are displayed.
Chiéu dai canh cap 1 giai doan ra hoa
Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2 3 4
5 3 7.0100
3 3 7.3800 7.3800
4 3 7.7200 7.7200 7.7200
7 3 9.1867 9.1867 9.1867
1 3 9.3733 9.3733
6 3 10.4100
2 3 10.7667
Sig. .862 075 119 147

Means for groups in homogeneous subsets are displayed.




Chiéu dai canh cép 1 giai doan dam tia

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2
7 3 20.6500
5 3 24.3867 24.3867
4 3 24.9067
1 3 24.9433
3 3 25.1900
2 3 26.6367
6 3 26.8300
Sig. .064 .381
Means for groups in homogeneous subsets are displayed.
Chiéu dai canh cép 1 giai doan 1am qua
Tukey HSD
Subset for alpha = 0.05
CONG THUC
2
7 3 25.8733
4 3 27.1533 27.1533
5 3 27.3367 27.3367
3 3 28.2833 28.2833 28.2833
1 3 29.9700 29.9700
6 3 31.1967
2 3 31.4500
Sig. 233 119 .064

Means for groups in homogeneous subsets are displayed.




Chiéu dai canh cép 1 giai doan thu hoach

Tukey HSD
Subset for alpha = 0.05
CONG THUC N

1 2
3 3 46.2333
7 3 46.8667
5 3 50.4333 50.4333
6 3 50.9333 50.9333
4 3 51.5000 51.5000
1 3 55.3000
2 3 57.1667
Sig. 206 .062
Means for groups in homogeneous subsets are displayed.
S6 la trén than chinh giai doan ra hoa
Tukey HSD

Subset for alpha = 0.05
CONG THUC

2 3 4

3 3 5.3000
4 3 5.4667 5.4667
5 3 5.5000 5.5000 5.5000
7 3 5.6000 5.6000 5.6000
6 3 6.2333 6.2333 6.2333
1 3 6.3333 6.3333
2 3 6.5000
Sig. 877 .086 .054 924

Means for groups in homogeneous subsets are displayed.




S6 14 trén than chinh giai doan dam tia

Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2
1 3 7.7333
5 3 7.8000
7 3 7.9000
4 3 7.9333
3 3 7.9667
6 3 9.1000
2 3 9.1667
Sig. .987 1.000
Means for groups in homogeneous subsets are displayed.
S6 14 than chinh giai doan 1am qua
Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2
3 3 8.8333
4 3 9.0333
7 3 9.2000
5 3 9.4667
1 3 9.7333
6 3 11.3000
2 3 11.3667
Sig. 429 1.000

Means for groups in homogeneous subsets are displayed.




S6 14 thén chinh giai doan thu hoach

Tukey HSD
Subset for alpha = 0.05
CONGTHUC

1 2
3 3 10.7333
4 3 10.7667
7 3 10.8667
5 3 11.2000
1 3 11.3667
6 3 13.1000
2 3 13.2333
Sig. 704 1.000
Means for groups in homogeneous subsets are displayed.
S6 lwong nét san giai doan lam qua
Tukey HSD

Subset for alpha = 0.05

CONG THUC
1 2 3 4

7 3 237.3333
5 3 254.3333 254.3333
4 3 257.3333 257.3333
1 3 260.3333 260.3333
3 3 264.6667 264.6667
6 3 289.3333 289.3333
2 3 301.6667
Sig. 120 .838 .084 707

Means for groups in homogeneous subsets are displayed.




S6 lwong nét san giai doan thu hoach

Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2 3 4
3 3 306.6667
1 3 307.0000
4 3 343.0000
7 3 349.6667
5 3 377.0000
6 3 407.3333
2 3 422.0000
Sig. 1.000 .970 1.000 490
Means for groups in homogeneous subsets are displayed.
Tylgbgnh
Bénh héo rii goc moc den giai doan cay con
Tukey HSD
Subset for alpha = 0.05
Cong Thuc
1
2 3 .1000
3 3 .1000
1 3 .2000
6 3 2967
4 3 .3067
5 3 .3067
7 3 .4100|
Sig. 365

Means for groups in homogeneous subsets are displayed.



Bénh héo rit géc moc den thoi ky ra hoa

Tukey HSD
Subset for alpha = 0.05
Cong Thuc N
1 2 3
2 3 .3000
3 3 4033 4033
1 3 1.2100 1.2100 1.2100
5 3 1.4333 1.4333
6 3 1.5033
4 3 1.5467
7 3 1.6500
Sig. 125 .065 796

Means for groups in homogeneous subsets are displayed.

Bénh héo rii goc moc den giai doan thu hoach

Tukey HSD
Subset for alpha = 0.05
Cong Thuc N
1

2 3 .2000
3 3 2033
1 3 2067
6 3 .3100
4 3 3167
5 3 4233
7 3 5433
Sig. 347

Means for groups in homogeneous subsets are displayed.




Bénh héo rii gbc mdc tring giai doan cay con

Tukey HSD
Subset for alpha = 0.05
Cong Thuc N
1
2 3 .1000
3 3 .1000
1 3 .2000
6 3 .2000
4 3 2033
5 3 2033
7 3 4067
Sig. 376
Means for groups in homogeneous subsets are displayed.
Bénh héo rii goc mac triang giai doan truéc ra hoa
Tukey HSD
Subset for alpha = 0.05
Cong Thuc N
1
2 3 .3000
3 3 .3033
1 3 .6000
4 3 .7200
6 3 7967
5 3 .8167
7 3 1.2367
Sig. 147

Means for groups in homogeneous subsets are displayed.




Bénh héo rii goc mdc tring giai doan thu hoach

Tukey HSD
Subset for alpha = 0.05
Cong Thuc N
1 2
2 3 .1000
3 3 1033
1 3 2067
4 3 2100
6 3 2100
5 3 .3200
7 3 .8667
Sig. 678 1.000
Means for groups in homogeneous subsets are displayed.
Bénh héo rii tai xanh giai doan cay con
Tukey HSD
Subset for alpha = 0.05
Cong Thuc N
1
2 3 .1000
3 3 .1000
6 3 1967
1 3 .2000
5 3 .2000
4 3 2033
7 3 .3100
Sig. 843

Means for groups in homogeneous subsets are displayed.



Bénh hée rii tai xanh giai doan ra hoa

Tukey HSD

Subset for alpha = 0.05

Cong Thuc
2
2 3 2000
1 3 4000 4000
3 3 5033 5033
4 3 .6100 .6100
S 3 1167 7167
6 3 1.0000 1.0000
7 3 1.5500
Sig. 301 171 242
Means for groups in homogeneous subsets are displayed.
Bénh héo rii tai xanh giai doan thu hoach
Tukey HSD
Subset for alpha = 0.05
Cong Thuc

1
2 3 .1000
3 3 .1000
4 3 1067
1 3 2067
5 3 2133
6 3 4167 4167
7 3 9733
Sig. 520 .060

Means for groups in homogeneous subsets are displayed.




S6 qua chic trén cay

Tukey HSD
Subset for alpha = 0.05
CONG THUC
1
7 3 13.0000
3 3 13.3333
5 3 13.3333
4 3 13.6667
1 3 14.6667 14.6667
2 3 16.3333
6 3 16.6667
Sig. 351 184
Means for groups in homogeneous subsets are displayed.
Khéi lwgng 100 qua
Tukey HSD
Subset for alpha = 0.05
CONG THUC
1 2 3
7 3 120.0000
5 3 120.3333
4 3 121.0000 121.0000
1 3 121.3333 121.3333
3 3 124.6667 124.6667
6 3 125.6667
2 3 126.3333
Sig. .930 120 831

Means for groups in homogeneous subsets are displayed.




Niing suét ly thuyét

Tukey HSD
Subset for alpha = 0.05
CONG THUC
2
7 3 2.8067
S 3 3.2533 3.2533
4 3 3.3533 3.3533
3 3 3.4900 3.4900
1 3 3.6067
2 3 4.3333
6 3 4.3967
Sig. 062 626 1.000
Means for groups in homogeneous subsets are displayed.
Niing suat thwc thu
Tukey HSD
Subset for alpha = 0.05
CONG THUC N
1 2
4 3 1.8333
5 3 1.9000
7 3 1.9667
3 3 2.0000 2.0000
1 3 2.0333 2.0333
6 3 2.0667 2.0667
2 3 2.3000
Sig. 251 .081

Means for groups in homogeneous subsets are displayed.




AUDPC

locoredx
Tukey HSD
Subset for alpha = 0.05
Cong thuc
1
2 3 .0000
6 3 2.6633 2.6633
3 3 5.9067 5.9067
4 3 6.1500 6.1500]
1 3 8.6533 8.6533
5 3 8.7967 8.7967
7 3 17.6633
Sig. 550 .083
Means for groups in homogeneous subsets are displayed.
heorugocmocdendx
Tukey HSD
Subset for alpha = 0.05
Cong thuc
1 2 3

2 3 16.3200
3 3 22.4267 22.4267
1 3 56.4767 56.4767
4 3 61.0300
6 3 62.3000
S 3 68.8300
7 3 91.1200
Sig. .997 .093 .085

Means for groups in homogeneous subsets are displayed.




heorugocmoctrangdx

Tukey HSD
Subset for alpha = 0.05
con g thuc
1 3
2 8.3800
3 14.4533 14.4533
6 35.5300 35.5300
1 37.0333 37.0333
4 41.0867
S 41.4400
7 83.5067
Sig. 071 .098 1.000|
Means for groups in homogeneous subsets are displayed.
Heorutaixanhdx

Tukey HSD

Cong \ Subset for alpha = 0.05

thuc

1 2 3 4

2 3 7.8567
3 3 20.8967 20.8967
1 3 28.4533 28.4533 28.4533
4 3 36.2300 36.2300
> 3 38.7833 38.7833
6 3 46.1433
7 3 86.2300
Sig. .086 170 178 1.000

Means for groups in homogeneous subsets are displayed.



Heorugocmocdenhe

Tukey HSD
Subset for alpha = 0.05
Cong thuc N
1 2 3
2 3 16.2967
3 3 19.6933 19.6933
1 3 48.2200 48.2200 48.2200
6 3 62.3400 62.3400
5 3 62.5633 62.5633
4 3 64.2100
7 3 74.6500
Sig. 217 .050 401

Means for groups in homogeneous subsets are displayed.

heorugocmoctranghe
Tukey HSD
Subset for alpha = 0.05
Cong thuc N
1 2

2 3 14.2867

3 3 14.4867

1 3 28.8333 28.8333
4 3 32.8167 32.8167
6 3 35.0567 35.0567
5 3 37.9933 37.9933
7 3 68.0300
Sig. 494 074

Means for groups in homogeneous subsets are displayed.




Heorutaixanhhe

Tukey HSD
Subset for alpha = 0.05
Cong thuc
1 3
2 3 11.1033
3 3 20.8567 20.8567
1 3 22.4100 22.4100
4 3 27.2833 27.2833
5 3 32.6000 32.6000
6 3 45.6467
7 3 77.3267
Sig. 132 .062 1.000|

Means for groups in homogeneous subsets are displayed.



p4s3,p10s3,p11s3,16,17,18,59-68,82-91 118-120



