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MO DAU

1. Dit vén dé

Cay lac (Arachis hypogaea L.) la cay trdng c6 gia tri va duoc trong phd bién &
Viét Nam ndi chung va cac tinh mién Trung nai riéng. Trong nhimg nam qua dé c6 nhiéu
nghién ctiu vé ang dung cac tién bo khoa hoc ki thuat nham dwa ning suat lac 1én cao.
Tuy nhién, nhin chung ning suét lac & mién Trung nudc ta van con thap va cé nhiéu bién
dong do diéu kién dat dai nghéo dinh dudng, thoi tiét khi hau bat thuan va sau bénh hai.

Trong san xuat néng nghiép hién nay, viéc sir dung phan bon hoa hoc mic du da
nang cao nang suat, san luong Cay trong va mang lai hiéu qua kinh té. Tuy nhién, viéc
sir dung nhiéu phan vo co c6 thé gay tich lily chat doc hai trong méi trudng va ndng san
pham. Tir 6 dan dén 1am suy thoai mdi truong, mat can bang sinh thai, tham chi gay
doc hai tryc tiép dén nguoi san xuat va tiéu ding. Mot huéng nghién cau hién dang dugc
quan tdm d6 1a s dung phan bon vi sinh vat dé nang cao nang suat cay trong ma van
dam bao can bang sinh thai va san xuat ndng nghiép bén viing. Cac chang vi sinh vat
dugc stir dung trong phén bon vi sinh vat la cac ching co ich gitp cay sinh truong, phat
trién tot, han ché bénh hai va cho ning suat cao. Trong cac vi sinh vat co ich ddi véi cay
tréng, vi khuan kich thich sinh truéng ving ré la mét trong nhitng nhém da va dang dugc
nghién ctu rong rai & nhiéu nudc trén thé gisi, nhat 1a vi khuan c6 ich Bacillus. Mot sb
két qua nghién ctu cho thay cac vi khuan ving ré thuoc chi Bacillus ¢ thé san sinh
nhiéu hop chét cé hoat tinh sinh hoc khac nhau va c6 kha nang uc ché nhiéu loai mam
bénh trén nhiéu loai cay tréng. Tuy nhién, nudc ta van chua cé nhiéu nghién cau vé vi
khuan Bacillus dé &ng dung cho cay lac.

O Quang Nam, lac dugc trong trén nhiéu viing sinh thai khac nhau, trén 2 loai
dat chinh 1a dat thit pha cat va dat cat ven bién. Trong céc loai cay trong chinh, cay lac
luén chiém dién tich 16n véi khoang 10.000 ha dugc trong hang nim. Mic du vay ning
suat lac ¢ ddy con thap. Nham nang cao ning suét lac, trong nhitng ndm vira qua da co
mot s6 nghién ciu vé vi khuan déi khang va kich thich sinh trudng cay lac trén mot sb
viing san xuat lac & mién Trung Viét Nam. Qua cac két qua nghién ctu cho thay, trong
cac chung vi khuan c6 ich vung ré thu thap duogc, cac chang vi khuan Bacillus thé hién
6n dinh vé kich thich sinh truang va han ché bénh hai trén lac, tir 46 cho ning sut lac
cao hon dbi chiing. Tir nhitng nghién cau d6, chung toi da tién hanh san xuat cac ché
pham vi khuan Bacillus dé thir nghiém trén cay lac. Bé cd thé tng dung ché pham trong
san xuat lac mang lai hiéu qua t6i thuc hién dé tai “Nghién ciu siz dung ché pham vi
khudn c6 ich Bacillus trong san xudt lac & Quang Nam”.

2. Muc tiéu cia dé tai
2.1 Muc tiéu chung

Lua chon dwoc ché pham vi khuan c6 ich Bacillus va phuong phap str dung
ché pham trong san xuat lac & Quang Nam nham kich thich sinh truéng, phat trién,
han ché bénh hai va ting niang suét lac.

2.2. Muc tiéu cu thé

- Tuyén chon ché pham vi khuan Bacillus c6 anh huéng dén sinh truéng, phat

trién va ning suét lac san xuat & Quang Nam.



- Xac dinh duoc lidu luong va thoi diém xt ly ché pham Bacillus cho hiéu qua
ting ning suat, han ché mot sé bénh hai chinh cao nhat 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 cia deé tai
3.1. Y nghia khoa hoc

- Két qua nghién cau tac dong caa vi khuan c6 ich Bacillus dén sinh truéng, phat
trién va phong trir bénh hai lac ctia dé tai 13 co so dé khuyén céo sur dung ché pham vi
khuan c6 ich Bacillus trong san xuét lac.

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

3.2. Y nghia thuc tién

- Str dung Vi khuan ¢ ich Bacillus trong san xuat lac nham nang cao ning suat
mang lai hiéu qua kinh té, dam bao mai truong tai dja ban nghién cau.

- Str dung vi khuan c6 ich Bacillus trong san xuét lac nham han ché bénh hai,
diéu nay dic biét c6 ¥ nghia dbi vai viing trong lac & Quang Nam.

4. Nhirng diém méi cia dé tai

1. Két qua nghién ctru da tuyén chon dugc ché pham cho hiéu qua cao trong san
xuét lac 12 BaD-S20D12 tir chiing vi khuan Bacillus sp. ban dia, c6 kha ning kich thich
sinh trudng, phat trién, han ché bénh hai va ting niang suat gidng lac L23 tai Quang
Nam.

2. Két qua nghién ctru dé xac dinh dugc phuong phap su dung ché pham BaD-
S20D12 cho giong lac L23 13 bon vei heu luong 10 kg/ha, trdn vao dat roi rai 1én hat
khi gieo lam tang nang suat, han ché mot s6 bénh hai chinh trong san xuat lac tai Quang
Nam.

3. Két qua tng dung ché pham BaD-S20D12 vao md hinh san xuit lac tai Quang
Nam dem lai hiéu qua cao trong san xuét lac L23 tai Quang Nam. Pay 1a k¥ thuét san
xuat lac dau tién c6 tng dung ché pham Bacillus tai mién Trung.

5. Cau tric luan an

Luan an duogc trinh bay trong trang A4, dai 100 trang khong bao gém phan Tai
liéu tham khao va phan phu luc. Trong d6, phan M¢& dau 3 trang; Chuong 1: Tong quan
tai liéu 29 trang; Chuong 2: DPdi tugng va phuong phap nghién ctru 12 trang; Chuong
3: Két qua nghién ctru va thao luan 55 trang; Chuong 4: Két luan va dé nghj 1 trang.
Danh muc cac cong trinh khoa hoc cua luan an 1 trang; Tai li¢u tham khéo 13 trang;
Luan an c6 133 tai liéu tham khao, trong d6, c6 50 tai lidu tiéng Viét, 82 tai liéu tiéng
Anh va 1 tai liéu trén internet; Phu luc 59 trang. Phan két qua nghién ctru va thao luan
€O 24 bang va 19 hinh.



CHUONG 1. TONG QUAN TAI LIEU

1.1. COSO LY LUAN CUA PE TAI

1.1.1. Gia tri cay lac

1.1.2. Nhu cau vé sinh thai cia cay lac

1.1.2.1. Nhiét dp

1.1.2.2. Nwéc va am dp

1.1.2.3. Anh sing

1.1.2.4. Dit trong

1.1.3. Vi sinh vat ving ré& lac va co ché kich thich sinh trwéng caa vi khuan
cé ich

1.1.3.1. Vi sinh vt viing ré

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

1.1.4. Vi khuan Bacillus

1.1.5. Khéi niém vé ché pham sinh hoc

1.2. CO SO THUC TIEN CUA PE TAI

1.2.1. Tinh hinh san xuat lac trén thé gii va Viét Nam

1.2.1.1. Trén thé gigi

1.2.1.2. O'Vigt Nam

1.2.1.3. Tinh hinh sin xuit lac & tinh Quding Nam

1.2.2. Nhitng thun lgi va khé khin trong san xuit lac

1.2.3. Sir dung ché pham sinh hoc trong san xuit ciy trong

1.3. CAC VAN PE NGHIEN CUU LIEN QUAN DEN DE TAI

1.3.1. Nghién ciéru ngoai nwéc

1.3.1.1. Nghién cazu si dung vi khudn c6 ich cho cay lac

1.3.1.2. Nghién ciru @eng dung vi khudan Bacillus

1.3.1.3. M4t sé nghién cizu vé vi sinh vét dnh hwéng dén sinh truwéng, phét trién cia
cay lac

1.3.2. Nghién ciru trong nwéc

1.3.2.1. Mét sé nghién ceu vé vi khudn co ich cho cay lac ¢ Viét Nam

1.3.2.2. Nghién ciru phat trién va seng dung vi khudn Bacillus trong phong trir sau
bénh hai

1.3.2.3. Mgt s6 nghién cizu vé vi sinh vét dnh huéng dén sinh trwéng, phét trién cia
cay lac tai Vigt Nam

1.3.2.4. Nghién cizu vé ché pham sinh hoc cho lac



CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. PHAM VI, POI TUQNG NGHIEN CUU
2.1.1. Pham vi nghién cau

Thoi gian: Dé tai duoc thuc hién tir 1/2017 - 12/2020

Dia diém: Thi nghiém duoc thuc hién tai 3 xa dat cat gom Binh Pao, Binh Phuc,
Binh Giang va 1 x3 dat thit nhe Binh Chéanh caa huyén Thing Binh, tinh Quang Nam
2.1.2. Péi twgng nghién ciu

- Gibng lac trong thi nghiém 1a gidng lac L23.

- Ché pham vi khuan: Thi nghiém str dung cac ché pham vi khuan dugc tao ra tir vi
khuan Bacillus ¢6 ngudn géc tir cay lac tai mién Trung Viét Nam dugc nhdm nghién cau
ching tdi phan lap va tuyén chon. Cac vi khuan da dugc dinh danh dén loai bang trinh tu
doan 16S-rDNA va dang ky gene trén NCBI.

Bdng 2.1. Danh sach cac ché pham vi khudn c6 ich Bacillus si dung
trong nghién cuu

Ché pham vi khuan Chung vi khuan Mat ((igf:/'gl;huan Nguén gdc
BaD-S1A1 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-520D12 Bacillus sp. S20D12 1x10° nt

2.2. NOI DUNG NGHIEN CUU

- Panh gia anh huong cia mot sé ché pham Bacillus dén sinh trugng, phat trién va
ning suét lac.

- Nghién ctru phuong phap su dung ché pham gom liéu luong va thoi diém xir Iy vi
khuan Bacillus trong san xuat lac.

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

2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Phuong phap bé tri thi nghiém
2.3.1.1. Ngi dung 1: Dinh gia anh huong cia mgt s ché phim Bacillus dén sinh
truéng, phdt trién va ning sudt lac

Thoi gian thyc hién: Vu Xuan He 2017 va Bong Xuan 2017 - 2018.
a. Cong thuc thi nghiém: Thi nghiém gom 7 cong thuc, trong d6 6 cong thic sir dung 6 ché pham
vi khuan Bacillus khac nhau va cong thirc dbi ching khong st dung ché pham.

Bdng 2.2. Ché pham vi khudn Bacillus si dung trong thi nghiém

STT| Céng thuc thi nghiém | Ché pham Lu(cir(rég}hi;mg Phuong phap st dung
. , Ché pham dugc tron vao
1 Cong thuc | BaD-S1A1 10 détﬁéi l6n hat khi qico
2 Cong thuc 11 BaD-S1F3 10 nt
3 Cong thuc 11 BaD-S13E2 10 nt
4 Cong thuc IV BaD-S13E3 10 nt
5 Cong thuc V BaD-S18F11 10 nt
6 Cong thtrc VI BaD-S20D12 10 nt
7 Cong thuc VII (d/c) - - -




b. B¢ tri thi nghiém: Thi nghiém duoc b tri theo khéi hoan toan ngau nhién RCBD, voi
7 cong thirc, 3 1an nhac lai tai x4 Binh Dao (dat cat) va xa Binh Phuc (dat cat) huyén Thing
Binh, tinh Quang Nam.,

Dién tich méi 6 thi nghiém: 15 m? (3 x 5); Dién tich toan bo thi nghiém: 315 m?;
Tong dién tich cua ruong thi nghiém: 515 m2,
2.3.1.2. Ngi dung 2: Nghién ciru phwong phdp sir dung ché pham (gém liéu lwong va
thoi diém xar ly vi khudn Bacillus trong sdn xudt lac)

Thaoi gian thuc hién: Vu Bong Xuan 2017 - 2018 va Xuan He 2018
a. Cong thzc thi nghiém

Trong thi nghiém nay chon 1 ché pham Bacillus ¢6 hiéu qua cao nhat ¢ noi dung 1
dé thi nghiém vé liéu lugng va thoi diém xir ly trong san xuét lac & Quang Nam d6 1a BaD-
S20D12.

Bdng 2.3. Liéu lwong va thoi diém xir ly ché pham
Cong thirc Thoi diém | Liéu lwong .
STT1 thi nghiém i Iy (kg/ha) Phuong phap

1 Cong thic | Khi gieo hat 5 Ché pham duoc tron
2 Cong thuc 11 Khi gieo hat 10 vao dat, rai lén hat
3 Cong thuc 11 Khi gieo hat 15 khi gieo

R , Khi lam co dot
4 Cong thic IV 1 ° Ché pham duoc tron
5 Cong thirc V Khi lam co dot 10 Vo1 dat,, ral vao gocf

1 lac trude khi lam co

6 Congthicvi | KN Iarr11 co dot 15 dot1
7 | Cong thuac VII (d/c) - 0 -

b. Bé tri thi nghiém

Thi nghiém duogc b tri 2 nhan t6, mdi cong thic ¢d 3 lan nhac lai, cac cong thic
duogc sap theo phuong phap t6 hop (Factorial design) va bé tri trén dong ruong theo
phuong phap khéi ngau nhién hoan toan (RCBD). Dién tich mdi 6 thi nghiém la 15 m?,

Thoi gian thyuc hién: vu Bong Xuan 2018 - 2019

Cong thuc thi nghiém bao gom: Bi chung (BC) - Sir dung quy trinh san xuat hién
6 cua ngudi dan; Cong thic 1 (CT1 - BaD) - Sir dung ché pham BaD-S20D12; Cong
thirc 2 (CT2 - Biota) - Str dung ché pham thuong mai Biota Max theo khuyén céo.

Dia diém: M6 hinh duoc thyuc hién tai ving trong lac trén dét thit nhe xa Binh
Chénh, Thang Binh, Quang Nam. Dién tich 1 mé hinh Ia 1.000 m2, khong b tri nhac
lai. St dung liéu lugng va thoi diém bon caa ché pham BaD-S20D12 cho ning suét lac
t6t nhat o noi dung 2.

2.3.2. Bién phap ky thuat

Quy trinh k¥ thuat duoc &p dung theo Quy chuan ki thuat quéc gia vé khao
nghiém gia tri canh tac va gia tri st dung cua giong lac QCVN 01 - 57:
2011/BNNPTNT. Cong thirc ¢ st dung ché pham: Phuong phap bon va lidu luong
bon theo bang 2.2 (thi nghiém noi dung 1) va 2.3 (thi nghiém néi dung 2). O md hinh
thi nghiém nai dung 3, ché pham BaD-S20D12 dugc str dung lidu luong 10 kg/ha tron
vao dat, rai 1én hat khi gieo (cong thuc tét nhat & thi nghiém noi dung 2).






2.3.3. C&c chi tiéu theo d6i va phwong phap danh gia
2.3.3.1. Chi tiéu sinh triwong, phdt trién

- Ty 16 moc: Theo ddi ty 16 moc cua gidng lac L23 & cac cong thirc vao giai doan
7,10 va 15 ngay sau trong. Mai 6 thi nghiém dém sé cay moc/m?, 1y gia tri trung binh
cta 3 1an nhac lai, can ci vao mat do trong (33 cay/m?) dé tinh ty Ié moc theo cong
thire: Ty 18 moc (%) = (sb cay moc/ 33) x 100

- Céc chi tiéu sinh truong: Tap trung chu yéu vao chiéu cao than chinh, sé 14,
chiéu dai canh cap 1 va s 14 xanh con lai va s6 canh cac cap. Tién hanh do chiéu cao
cay, dém sé 14 trén cac cong thuc vao 20 ngay sau trong (giai doan cay con), chon moi
0 thi nghiém 10 cay, cam coc co dinh dé tiép tuc theo doi ¢ cac ki dleu tra tiép theo.
Chiéu dai canh cap 1 dau tién, s6 1a con lai trén cay va sé canh cac cap dugc do dém 1
lan trén cac cay mau di cd dinh trudc khi thu hoach.

- S6 lugng ndt san: Theo ddi mot sb chi tiéu vé ndt san ¢ cac thoi ky: Bat dau
lac ra hoa, luc lac hinh thanh qua non va truéc thu hoach. Dung xéng dao toan bo cay,
mdi 6 dao 3 cdy, rira Sach dém nét san.
2.3.3.2. Theo doi mét so bénh hai chinh
- Nhom bénh vé 1a (Bénh dém 14 va gi sat): Diéu tra dinh ky 14 ngay/lan, diéu tra 10 14
kép ngau nhién/diém, mdi  thi nghiém diéu tra 5 diém chéo goc. Bém sd 14 bi bénh dé
tinh ty 18 bénh va s 14 bi bénh theo ting cip bénh dé tinh chi sé bénh.

Ty 1& bénh va chi s6 bénh dugc tinh theo cdng thic sau:

Ty 18 bénh (%) = (Tong s6 14 bj bénh /Tong s6 14 diéu tra) x 100

Chi s6 bénh (%) = [(N1 x 1) + (Nax3) +..+ (Naxn)) /N x9] x 100

Trong do: Ny la sb Ia bi bénh ¢ cap 1; N3 Ia s6 14 bi bénh & cap 3; N, 1a 56 Ia bi
bénh & cap n; N 1a tong s6 14 diéu tra; 9 1a cap bénh cao nhat trong thang phan cap.
Phan cap 14 bi bénh theo QCVN 01 - 168: 2014/BNNPTNT.

- Nhém bénh vé ré (Bénh 16 ¢6 1&, bénh héo rii gdc mbc den, héo rii gbc mébce trang va
héo xanh do vi khuan):

Dinh ky theo ddi vao giai doan cay con, ra hoa, 1am qua va thu hoach.

Ty 1€ bénh duoc tinh theo cong thuc:

Ty & bénh (%) = (Tong s6 cay bi bénh /Tong s cay diéu tra) x 100

Panh gia phan ting cua bénh trong toan bd qué trinh phat trién theo dién tich

du6i duong dién bién bénh (AUDPC — Area under disease progressive curve):
n-1

AUDPC = Z(yl + yl+1)(tl+1 1)/2

Trong d6: n=sb lan do benh yi = cudng do bénh (chi sé bénh hoac ty 16
bénh); t; = thoi gian ton tai lan do thir I t g — ti= tong thoi gian dich bénh.
2.3.3.3. Phwong phdp danh gia cdc chi tiéu vé ning sudt

- S qua/cay, sb qua chic/cay

- Cén kh01 luong 100 qua khd (P10 qua) (9): Béc ngau nhién cho dua 100 g qua
va dém tong sb qua, sau d6 xéc dinh khoi lugng Pigo qua bang cong thuc:
P100 qua (g) = (100 g/ Tong s6 qua) x 100

- Nang suét qua khd (kg/m?) = Khéi luong qua kho (kg/6)/ Dién tich 6 (m?)



- Nang suét ly thuyét (NSLT) = (S6 qua chic/cay x sé cay/m?x Pigo qua (g) X
7500 m?)/107

- Nang suit thuc thu (ta/ha) 12 ning suat qua khd thu duogc tir cac 6 thi nghiém
khi phoi dén 4m d6 12% va qui ra don vi ta/hecta.
2.3.4. Phuong phap phén tich va xir ly s liéu

Cac s lieu trung binh dugc tinh toan, vé db thi bang bang phan mém Microsoft
Excel 2010 va xur ly théng ké bang phan mém Statistix 10.0, SPSS 16.0.



CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. PANH GIA ANH HUONG CUA MQT SO CHE PHAM BACILLUS DEN
SINH TRUONG, PHAT TRIEN VA NANG SUAT LAC
3.1.1. Anh hwéng caa ché pham vi khuan Bacillus dén sinh truéng, phat trién cay lac
3.1.1.1. Anh hwéng dén ty 1é moc

tai huyén Thang Binh, tinh Quang Nam

Bdng 3.1. Ty I¢ moc cua giéng lac L23 ¢ cac cbng thurc thi nghiém

Don vi tinh:%

Cong Ché phim Vu Xuian Heé 2017 Vu DPong Xuian 2017 - 2018
thire P 7NSG| 10 NSG | 1I5NSG | 7 NSG [10NSG| 15NSG
| |BaD-S1A1 |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*
Il |BaD-S13E2 |[35,35%| 65,66* | 86,87 | 32,32* | 65,66% | 86,87*
IV |BaD-S13E3 |33,33%| 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) 30,30%| 59,60* | 79,80° | 26,26 | 58,592 | 81,82°

Ghi chii: Cdc chir cdi khdc nhau trong ciing mét c¢ét c6 sai khdc y nghia thong
ké o muwrc P < 0,05.
Qua Bang 3.1 cho thiy ty 1& moc cta hai vu Xuan Hé 2017 va Poéng Xuén
2017 — 2018 c6 ty 18 nay moc twong tu nhau. Viéc sir dung ché pham khong anh
huong dén ty 16 moc cua cdy lac trong giai doan dau 10 ngay sau khi gieo trong,
nhung dén giai doan 15 ngay sau khi gieo trong bat dau co6 sy anh huong cua ché
pham ddi véi su phat trlen ctia cdy lac. Két qua cua chung toi ciing tuong tu voi
Hayat va cs (2010) cho rang Vi khuan c6 ich c6 thé kich thich kha ning moc mam
nhu lam ting toc do hay ty 18 moc.
3.1.1.2. Anh hwéng dén chiéu cao cdy va chiéu dai canh cdp 1 trén cdy
Bdng 3.2. Chiéu cao than chinh va chiéu dai canh cap 1 cua giong lac L23 ¢ cac
cong thezc thi nghi¢m

Don vi tinh: cm

Giai doan sinh truwéng Chiéu
Con X A dai
e | Chéphdm | Cay | pop | erpi | T |
con hoach X
j cap 1
Vu Xuan He 2017
I BaD-S1A1 10,80° | 20,57 | 34,03 | 39,40° | 49,77
Il | BaD-S1F3 11,40 | 20,77° | 35,13%¢ | 39,27 | 51,10%°
1l | BaD-S13E2 11,93* | 20,87° | 36,60* | 39,03 | 50,90%¢
IV | BaD-S13E3 11,37 | 20,97° | 35,13%° | 39,17* | 51,40?
V | BaD-S18F11 |11,87® | 21,50® | 35,17%° | 40,77 | 51,23%®
VI |BaD-S20D12 | 12,40% | 22,63% | 37,03% | 40,63% | 51,07%¢
VIl |- (dlc) 11,00 | 20,67° | 33,63° | 38,37¢ | 49,63°




Giai doan sinh treéng Chiéu
Con £ X A dai
thl’rg Chépham | Cay | popn | kKTRH | 1M | canh
con hoach X
: cap 1
Vu Pong Xuan 2017 — 2018

I BaD-S1A1 10,73° | 17,80* | 28,70* | 45,87* | 49,97°
Il | BaD-S1F3 11,33 | 13,80 | 23,57% | 39,03 | 41,03
1l | BaD-S13E2 11,93% | 15,27 | 24,23% | 39,93 | 43,33°
IV | BaD-S13E3 11,37 | 16,77% | 25,10* | 37,93 | 42,30
V |BaD-S18F11 |11,87*| 12,379 | 2357% | 37,53 | 39,50
VI |BaD-S20D12 | 12,40% | 13,17¢ | 20,50* | 35,87° | 39,10¢
VIl |- (d/c) 11,00 | 13,57¢ | 27,87% | 35,57° | 40,60

Ghi chl: Cdc chit cdi khdc nhau trong cing mét ¢dt ¢é sai khdc y nghia thong
ke o mue P < 0,05.

Két qua bang 3.2 cho thiy trong vu Pong Xuan 2017 - 2018 cay lac c6 chiéu cao
cdy tuong tu trong vu Xuan Heé 2017, gitra cac cong thirc ¢6 su sai khac ¢6 ¥ nghia thong
ké. Pong thoi chung ta c6 thé thay rang, ché pham cua vi khuan Bacillus ¢6 anh huong
dén chiéu cao than chinh va chiéu dai canh cap 1 cua cay lac trong hai vu Xuan He
2017 va vu Pong Xuan 2017 — 2018. Két qua nghién ctru ciia Lé Nhu Cuong va Nguyén
Quang Quan (2016) cling cho thay cac cong thirc thi nghiém bén ché pham Bacillus c6
tac dung lam tang chiéu cao cay so véi doi chung. Trong cac cong thac bon ché pham
vi khuan Bacillus khac nhau, cdng thtc bon ché pham tir ching Bacillus sp. S20D12 1am
tang chiéu cao cay khéc biét so véi dbi ching ¢ ca ving dat thit va dat cét.
3.1.1.3. Anh hwéng dén sé ld trén cay

O vu Xuan He 2017, s6 14 gitta cac cong thirc thi nghiém ¢ giai doan tao qua dao
dong tir 15,39 — 15,93 14, gitta cac cong thic ¢ su sai khac ¥ nghia thong ké. Trong
do, cong thic VI (BaD-S20D12) c6 so 14 cao nhat (15,93 14), cong thire ddi chimg
(15,37 14) va khong co su sai khac thong ké so vdi cac cong thirc con lai. Vu Pong
Xuan 2017-2018, cong thie I (BaD-S1A1) ¢6 s6 14 cao nhét trong ca hai thoi ky lan luot
14 10,67 14 va 13,93 14, c6 sai khac y nghia thong ké so v6i cong thirc d6i chimg khong
xtr 1y ché pham. Két qua bang 3.3 cho thiy cac ché pham vi khuan c6 ich Bacillus st
dung trong cac cong thirc da c6 anh huong dén su phat trién ctia 14 va sd 14 con xanh
trén cay qua cac giai doan theo doi trong ca hai vy thi nghiém.



Bing 3.3. S6 1 trén thdan chinh va s6 1d xanh con lai ciia giong lac L23 & cdc cong
thiee thi nghiém
Don vi tinh: la/cay

Cong Ché pha Giai doan sinh truéng S6 14 xanh
thire ¢ pham Caycon| BPRH | KTRH | Taoqua | con lai
Vu Xuan He 2017
| BaD-S1A1 5,472 8,63 12,90® | 15,40¢ 9,03
] BaD-S1F3 5,40% 8,702 12,83° 15,43°¢ 9,230
11! BaD-S13E2 5,472 8,50% 12,77° | 15,53 9,40

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 5,478 8,63 13,03* | 15,93° 9,57°

VIl | -(d/c) 5,43% 8,43" 12,63° | 15,37° 8,87¢
Vu Pong Xuan 2017 — 2018

I BaD-S1A1 5,47° 6,832 10,67% | 13,93° 7,432

1 BaD-S1F3 5,502 6,532 9,73° 12,90° 7,13%®

1l | BaD-S13E2 5,472 6,832 10,23% | 13,20 5,77

IV | BaD-S13E3 5,432 6,732 10,00® | 13,07 7,10

V | BaD-S18F11 5,332 6,47° 10,23% | 13,33° 7,57¢
VI | BaD-S20D12 5,50? 7,072 9,97" 13,10 6,00
VIl |- (d/c) 5,432 6,872 10,23%* | 13,30° 5,13°

Ghi chii: Cdc chit cdi khdc nhau trong cing mét ¢ét c6 sai khdc y nghia thong
ké o murc P < 0,05.
3.1.1.4. Anh hwéng dén sé canh trén cdy
Bdng 3.4. S¢ canh cua giong lac L23 ¢ cac cong thizc thi nghiém
Don vi tinh: canh/cay

. Canh cap 1 Canhcap?2 | Téngsé canh
Cong £ Lz

thite Chée pham XH bX XH bX XH bX

2017 | 17-18 | 2017 | 17-18 | 2017 | 17-18

| BaD-S1A1 480% | 3,77 | 3,83% | 2,37* |8,63%| 6,14

] BaD-S1F3 4,.80% | 3,70 | 3,90® | 2,50% |8,70% | 6,20°
1l |BaD-S13E2 4,73%c | 383 | 420 | 250 | 893 | 6,332
IV |BaD-S13E3 4,70 | 3,872 | 3,67° | 2,20 | 8,37 | 6,072
V |BaD-S18F11 487% | 3,83 | 3,60° | 2,13* | 8,40 | 5,962
VI |BaD-S20D12 487% | 3,93 | 3,97 | 237* | 8,84* | 6,307
VIl |- (d/c) 4,63 | 3,97* | 3,73 | 2,00 | 8,36° | 5,972

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

Két qua bang 3.4 cho thay trong ca hai vu, tong sé canh trong vu Xuan He 2017
c6 su sai khac y nghia thong ke, trong khi d6 vu Pong Xuan 2017 — 2018 khong thay su
sai khac y nghia thong ké giira cac cong thac co sir dung ché pham so véi cong thic doi
chtng khdng st dung ché pham. Tém lai, qua 2 vu nghién ciru déu cho thay cong thac déi



ching c6 tong sé canh trén cdy thap hon so véi cac cdng thie ¢d st dung ché pham vi khuan
co ich Bacillus.
3.1.1.5. Anh hwéng dén sé lwong not san
Bdng 3.5. Sé lirong nét san ¢ cac cong thac thi nghiém
Pon vi tinh: not san/cay

Giai doan sinh truén

Cong £z Bat dau ra hoa Két thic ra hoa Thu hoach
thire | CNEPAM XH DX 17-
XH 2017 | PX 17-18 2017 PX 17-18| XH 2017 18

| |BaD-S1Al 162,78 | 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%

Il |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 | 366,67°

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 chir cdi khdc nhau trong ciing mét c¢ét c6 sai khdc y nghia thong
ke o muwrec P < 0,05.

S6 luong nét san dat 1on nhat ¢ giai doan thu hoach trong ca vu trong va cé su
khac biét gitra hai vu mua, vu Xuan Heé 2017 cé su sai khac trong khi vu Bong Xuan
2017 — 2018 khdng c6 su sai khéc giira viéc st dung cac ché pham khac nhau. Vu Xuan
Heé 2017 sé luong nét san trong giai doan thu hoach cua cay lac dao dong tir 252,33 —
296,78 ndt san, tat ca cac cong thuc ché pham khéc nhau co su sai khéc so véi cong
thie d6i chung. Cong thuc VI (BaD-S20D12) ¢6 sb ndt san cao nhat va cong thie ddi
chtng chi dat 252,33 nét san. Trong vu Pong Xuan 2017 — 2018, s6 lwong ndt san gitra
cc cong thirc dao dong 318 — 399,33 not san, cac ché pham khac nhau khdng anh
huong dén sy phat trién caa not san trong vu nay. Két qua nghién cuu cua chung toi
cho thay khi sir dung ché pham Bacillus cho cay lac dé lam tang ) luong ndt san so
véi dbi chung. Trong céc ché pham sir dung, ché pham BaD-S20D12 cho sé luong nét
san trén cay cao nhat.

3.1.2. Anh huwéng dén bénh hai trén cay lac
3.1.2.1. Bénh gi sit (Puccinia arachidis Speg.)

Vu Xuan Hé 2017: Ty I¢ bénh trong giai doan cubi (05/7) dao dong tir 61,33 — 84,67%,
cong thic VI (BaD-S20D12) c6 ty Ié bénh giam nhiéu so véi nhiing giai doan trudc va ty lé
bénh thap nhat trong tat ca cac cong thuc cling vai cong thac | (BaD-S1A1), ty 1é bénh ¢ mic
61,33% va 63,33%. Vu Bong Xuan: Ty 1¢ bénh trong giai doan nay dao dong tir 61,33 —
84,67%, cong thic VI (BaD-S20D12) c6 ty 1é bénh giam nhiéu so véi nhiing giai doan trudc
va ty I¢ bénh thap nhat trong tat ca cac cong thire cling véi cong thiac | (BaD-S1A1), ty Ié bénh
& muc 61,33% va 63,33%. Giira cac cong thic thi nghiém cd sy sai khac y nghia théng ké so véi
cong thire d6i ching. Tém lai, trong hai vu nghién ctu 1a Xuan Hé 2017 va vu Pong Xuan 2017 —
2018 khi so sanh giita cac cong thic sir dung vi khuan Bacillus va cong thire doi chimg cho thay
sir dung vi khuan Bacillus 1am cho bénh han ché so véi déi chimg, da 1am giam ty 16 bénh va chi




56 bénh gi sét trén dong ruong. Sir dung ché pham BaD-S20D12 han ché bénh gi sét tt hon so voi
cong thire doi ching va céac ché pham khac.

Bdng 3.6. Ty I¢ bénh va chi s¢ bénh gi sat trén giong lac L23 ¢ cac cdng thirc

thi nghiém qua cac ky diéu tra trong v Xuan Hé 2017

Don vi tinh: %

Ky diéu tra
Coéng £z Cay con Ra hoa, dam tia Lam qua
thic | CNE Pham 24/5 07/6 21/6 05/7
TLB |CSB | TLB | CSB | TLB | CSB | TLB | CSB
| |BaD-SIA1 | 27,33%| 3,049 |54,007| 6,007 |60,00¢| 7,569 |61,33%]13,04¢
Il |BaD-S1F3 | 4533 |5 04% [63,33¢| 7,04° |67,33%/8,52°| 68,00°| 12,89°
[Il |BaD-S13E2 |48,67%¢|5 41|67 339| 7,48° |72,67¢| 8,96™ |72,67°| 13,85
IV |BaD-S13E3 | 42,67° | 4,74° |69,33¢| 7,70° |72,00¢| 9,04 [72,67°|14,00°
V |BaD-S18F11 | 53,337 | 593 |74,00°| 8,22 | 78,00°| 9,56° |74,00°|14,00°
VI |BaD-S20D12 |46 ,67%¢|5 192 62 00¢| 6,89¢ |65,337] 8,15% |63,33%/11,48°
VIl |- (d/c) 52,67% | 5 85% |91,33%|10,15%|94,00%| 12,812 |84,672| 15,937

Ghi chl: Cdc chir cai khdac nhau trong cung mot ¢t co sai khac y nghia

thong ké o murc P < 0,05.
Bdng 3.7. Ty I¢ bénh va chi s6 bénh g/ sat trén giong lac L23 o cAc cong thirc thi nghiém
qua cac ky diéu tra trong vu Dong Xudn 2017 — 2018

Don vi tinh: %

Ky diéu tra
Cﬁng X e A n . N S
. Cheé pham Cay con Ra hoa, dam tia Lam qua
thire 10/3 24/3 07/4 21/4
TLB |[CSB | TLB | CSB | TLB | CSB | TLB | CSB
| [BaD-S1Al 34,6733 85%|56,67¢| 6,74¢ | 60,008 | 8,159 | 62,67¢ | 13,93
Il |BaD-S1F3 38,002 | 4,223b|65,334| 7,85 | 68,009 |8,89bcd | 69,33¢d | 13,48b¢
11l |BaD-S13E2 44,672 | 4,962 | 69,33¢|8,15¢d| 73,33¢ | 9,48% |72 67°¢| 14, 59P
IV |BaD-S13E3 41,3324 592|70,67¢|8,44bc | 74,00°¢| 9,70 |73,33b¢| 14,67°
V |BaD-S18F11 33,332 | 3,70 | 76,67°| 8,81° | 78,67° | 9,93° | 74,67° | 14,67°
VI |BaD-S20D12 33,330 | 3,70P | 63,334 | 7,489 | 65,33¢ | 8,44% |66,67%| 12,44°
VIl |- (d/c) 36,008 (4,002 92,002 | 10,962 | 92,672 | 13,262 | 89,332 | 17,632

murc P

Ghi chl: Cdc chit cdi khdc nhau trong ciing mét cét ¢é sai khdc ¥ nghia thong ké ¢

< 0,05.



3.1.2.2. Bénh dém ld lac
Bdang 3.8. Ty 1é bénh va chi s6 bénh dom 14 trén giong lac L23 ¢ c&c cdng thirc thi
nghiém trong vy Xuan He 2017
Don vi tinh: %

Ky diéu tra

Co?g Ché pham 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 |56,009| 6,229 | 49,33¢ | 6,07° | 53.33° | 6,67¢ | 56.67° | 7,33°
Il |BaD-S1IF3 | 70,007| 7,78" | 58,679 | 7,41 | 62,009 | 8,07" | 65,337 | 8,89
[l |BaD-S13E2 |74,009] 8,229 | 72,67 | 8,81° | 76,00° | 9.48" | 75,33%¢ | 9,70°
IV |BaD-S13E3 |76,00° 8,44 | 71,33 | 7,93° | 72,67°| 8,37° | 76,000 | 8,89P¢
V |BaD-S18F11 |80,67°| 8,96° |66,67°¢| 7,70° |72,00%¢| 8,590 | 70,67°<d| 8 59b¢
VI |BaD-S20D12 |72,00¢| 8,00¢ |62,00¢| 8,07° |66,67%| 8,59 | 70,00 | 9,26°
VI |- (d/c) 90,004| 10,007 | 85,337 |11,413| 86,00 | 12,222| 89,337 | 12,89°

Ghi ch(: Cdc chir cdi khdc nhau trong cimg mét cét ¢é sai khdc y nghia thong
ké o muc P < 0,05.
Bing 3.9. Ty 1¢ bénh va chi s6 bénh dom 1 trén giong lac L23 ¢ cdc cong thirc thi
nghiém trong vu Pong Xuan 2017 - 2018
Don vi tinh: %

Ky diéu tra
(t:f?[]g Ché phim Cay con Ra hoa, dim tia Lam qua
uc 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¢ | 55,337 | 6,89¢ | 58,67¢ | 7,56°
Il |BaD-S1F3 58,67¢ 16,81 | 60,679 | 7,78 | 64,00° | 8,59° | 65,33| 9,19°
11l |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° | 68,679 | 8,81° |70,67%| 9,48°
VIl |- (d/c) 82,67%|10,52%| 86,002 |12,072| 88,00% |12,44?%| 89,33 | 14,072
Ghi chii: Cdc chir cdi khdc nhau trong ciing mot ¢ét c6 sai khdc y nghia thong

ké o mirc P < 0,05.

Qua két qua nghién ctu ¢ Bang 3.8 va Bang 3.9 cho thdy, viéc sir dung céc
ché pham Bacillus c6 tac dung han ché bénh ddm 14 trén cay lac thé hién & TLB va
CSB ddm 14 thap hon so véi dbi chiing ca trong vu Xuan Hé 2017 va Pong Xuan
2017 — 2018.




3.1.3. Anh huéng dén céc yéu td ciu thanh ning suit va ning suit lac

o cac cong thuc thi nghiém

Bdang 3.10. C4c yéu té cdu thanh néing sudt va ndng sudt giong lac L23

sé | séqua TYIENS
Cong £z A ol ve g~ |Piooqua|NSLT |NSTT |tang so voi
. Che pham cay/me|chac/cay IO
thirc A . (gam) |(ta/ha)|(ta/ha)| doi chirng
(cay) | (qua)
(%)
Vu Xuan He 2017
| |BaD-S1A1 25,87° | 13,90° |125,50% |33,84%| 24,25¢ 6,36
Il |BaD-S1F3 25,83 | 14,37 | 126,57% |35,24%25,21| 10,57
1l |BaD-S13E2 26,07%| 14,47 | 124,372 |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%| 15,20% | 125,03%* | 37,35" [26,25®| 15,13
VI |BaD-S20D12 26,97%| 1557% |126,03*|39,67%|26,97¢| 18,29
VIl |- (d/c) 24,80°| 14,17 | 122,93 | 32,42¢ | 22,801 -
Vu Pong Xuan 2017 — 2018
| |BaD-S1A1 27,33%| 9,10° |125,33% |23,38*|18,58% 2,48
Il |BaD-S1F3 26,67 9,07° [124,47%¢|2257|20,21>| 11,47
1l |BaD-S13E2 27,332 | 9,93* |122,25% |24,89%|19,46% 7,34
IV |BaD-S13E3 26,00%| 9,93% [123,19°| 23,84 |20,97%*| 15,66
V |BaD-S18F11 26,67%| 10,83% | 126,232 | 27,32%|21,24®| 17,15
VI |BaD-S20D12 26,67%| 10,27% |124,57%¢|25,54%®| 21,96 | 21,13
VIl |- (d/c) 25,33°| 8,73 | 121,479 |20,11¢|18,13° -

~ Ghi chu: Cac chir cdi khac nhau trong cung mot cot o sai khac y nghia
thong ké o murc P < 0,05.

Két qua theo ddi trong vu Xuan He 2017 cho thiy ning suit thuc thu giita cac
cong thuc dao dong tir 22,80 — 26,97 ta/ha. Trong do cong thic VI (BaD-S20D12) co
nang suét cao nhit 26,97 ta/ha. Vu Dbong Xuan 2017-2018, nang suat thyuc thu gifta cac
cong thirc dao dong tir 18,13 — 21,96 ta/ha, cong thuc VI (BaD-S20D12) cling dat ndng
suat cao nhat 21,96 ta/ha. Nhu vay, twong ty vu Xuan Hé 2017, trong vu Péng Xuan
2017 - 2018, tat ca cac ché pham vi khuan Bacillus trong nghién ctru nay (BaD-S1Al,
BaD-S1F3, BaD-S13E2, BaD-S13E3, BaD-S18F11 va BaD-S20D12) déu cho NSTT
vuot so voi dbi chimg va ty 16 ting nang suat dat tir 2,48 —21,13%. Trong do, ché pham
BaD-S20D12 ¢6 NSTT vuot d6i chimg nhiéu nhét 1a 21,13%.

Tir két qua nghién ciru danh gia anh hudng ciia mot s ché pham Bacillus dén
sinh truong, phat trién va nang sut gléng lac L23 tai Quang Nam, ching t61 da tuyén
chon dugc ché pham BaD-S20D12 dé sir dung cho nghién ctru tiép theo vé phuong
phap str dung ché pham vi khuéan Bacillus trong san xuat lac. ) )

3.2. NGHIENOCU*U PHUONG PHAP SU DUNG CHE PHAM (LIEU LUQNG
VA THOI PIEM XU LY) VI KHUAN BACILLUS TRONG SAN XUAT LAC
3.2.1. Anh hwéng ciia phwong phap sir dung ché pham Bacillus dén sinh trwéng,
phét trién cay lac



3.2.1.1. Anh hwong dén chiéu cao cdy lac o ) ‘
Bdng 3.11. Anh huwong Cua phwong phdp su dung ché pham Bacillus den chiéu cao cay

lac
Don vi tinh: cm
Cong thirc Giai doan theo doi
thi nghiém Rahoa | Pamtia | Lamqua | Thu hoach
Vu Dong Xuan 2017 — 2018
Cong thuc | 9,21bc 25,32b¢ 35,718bc 43,730
Cong thuc 11 11,622 30,022 39,082 46,372
Cong thuc 11 10,30% 28,582 38,202 43,90%
Cong thuc IV 7,90° 23,97° 34,580 46,802
Cong thuc V 8,38°¢ 23,94° 34,38°¢ 43,63
Cong thuc VI 10,42% 29,372 38,882 45,172
Cong thuc VII (d/c) 8,83b¢ 18,17¢ 28,83¢ 36,77°¢
Vu Xuén He 2018
Cong thuc | 9,21% 25,32b¢ 35,71b¢ 50,402
Cong thuc 11 10,412 28,112 39,974 51,902
Cong thuc 11 8,20° 24,68° 35,10¢ 45,90%
Cong thuc IV 7,90° 23,97° 34,58° 49 47%
Cong thuc V 8,39° 23,92° 34,38° 52,632
Cong thuc VI 10,422 29,372 38,882 49,17%
Cong thirc VII (d/c) 8,83 18,179 28,83¢ 40,43P

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

Qua két qua theo ddi ca 2 vu Pong Xuan 2017 - 2018 va Xuén Hé 2018, cong thirc
IT ¢6 chiéu cao cdy cao nhat & cac giai doan sinh trudng, phat trién cua giong L.23. Giai
doan thu hoach giéng L.23 ¢6 chiéu cao cay 62 vu lan luot 14 46,37 cm va 51,90 cm. Nhu
vay, cong thirc IT — str dung ché phém vi khuan Bacillus BaD-S20D12 v&i héu luogng 10
kg/ha khi gieo hat c6 xu huong thuc day Chleu cao cua cdy, cdy sinh truong tot hon.
3.2.1.2. Anh hwong dén chiéu dai canh cdp 1 trén cdy
Bdang 3.12. Anh huéng Cua phwong phdp sir dung ché pham Bacillus dén chiéu dai canh

cap 1 trén cay
Don vi tinh: cm

Cong thwrc Giai doan theo doi
thi nghiém Ra hoa DAm tia Lam qua Thu hoach
Vu Dong Xuén 2017 — 2018
Cong thuc | Q,372bc 24,942 29,97% 48,97
Cong thuc 11 10,748 27,742 32,072 55,072
Cong thuc 11 8,380de 26,192 30,08% 51,60%
Cong thuc IV 7,72% 24,912 27,15b¢ 50,83%
Cong thuc V 6,99¢ 24,40% 27,32b¢ 46,77%
Cong thuc VI 10,412 26,832 31,202 48,30%
Cong thiic VII (d/c) 9,19bed 20,65P 25,87¢ 42,63
Vu Xuan Hé 2018




Cong thirc Giai doan theo doi

thi nghiém Ra hoa Pam tia Lam qua Thu hoach
Cong thuec | 9,37% 24,942 29,972 55,302
Cong thuec 11 10,772 26,642 31,452 57,178
Cong thuec 111 7,38% 25,192 28,282b¢ 46,23°
Cong thuc IV 7,72bcd 24,912 27,15b¢ 51,502
Cong thuc V 7,019 24,3920 27 ,34b¢ 50,432
Cong thac VI 10,412 26,832 31,20° 50,932
Cong thue VII (d/c) 9,192bc 20,65° 25,87¢ 46,87°

Ghi ch(: Cdc chit cdi khdc nhau trong ciing mot c¢ét c6 sai khdc y nghia thong ké ¢
murc P < 0,05.

O giai doan thu hoach, trong vu Dong Xuan 2017 — 2018, chiéu dai canh cta cac
cdng thtc thi nghiém bién dong tir 55,07 - 42,63 cm, dai nhat 1a cong thac 11 va ngan
nhét 1a cdng thie d6i chimg nhung su sai khac nay khong c6 y nghia théng ké. Trong
vu Xuan Hé 2018, chiéu dai canh cép 1 cua cac cong thic bién dong tir 46,23 - 57,17
cm, dai nhat van 1a cong thac 11, sy sai khac nay co ¥ nghia théng ké. Két qua theo doi
cho thdy & ca 2 vy, qua cac giai doan ra hoa, ddm tia, lam qua va thu hoach, cong thuc
Il str dung ché pham vi khuan Bacillus BaD-S20D12 véi liéu lugng 10 kg/ha khi gieo
hat déu cho thay chiéu dai canh cip 1 caa giong lac L23 12 dai nhat, gop phan thic day
sinh truong, phat trién cua cay.
3.2.1.3. Anh hwéng dén sé ld trén théan chinh

Bdang 3.13. Anh hwong Ciia phirong phdp sir dung ché phdam Bacillus dén so 14 trén

théan chinh
Don vi tinh: la/cay
Cong thwrc Giai doan theo déi
thi nghiém Rahoa | Pamtia | Lamqua | Thuhoach
Vu Pong Xuin 2017 — 2018
Cong thuc | 6,50° 7,73 9,73° 10,40%
Cong thuc 1l 6,60° 9,67" 11,502 10,772
Coéng thuc 111 5,80% 7,97° 8,83" 8,17
Cong thac IV 5,47° 7,93° 9,03 10,40%
Céng thuac V 5,50P 7,80° 9,47° 8,60%°
Céng thac VI 6,23% 9,63 11,73 8,50
Cong thac VII (d/c) 5,60P 7,90 9,23 7,57°
Vu Xuén He 2018

Cong thuc | 6,33% 7,73 9,73 11,37°
Cong thuec Il 6,502 9,178 11,372 13,232
Céng thuc 111 5,30¢ 7,97° 8,83" 10,73°
Céng thac IV 5,47 7,93° 9,03 10,77°
Coéng thuac V 5,50° 7,80° 9,47° 11,20°
Cong thac VI 6,23%° 9,102 11,302 13,10°
Cong thac VII (d/c) | 5,60 7,90 9,20P 10,87°

Ghi chu: Cac chit cdi khac nhau trong cung mot cot co sai khdac y nghia
thong ké o murc P < 0,05.



So véi vu Bong Xuan 2017 - 2018 thi vu Xuan Heé 2018 ¢ giai doan thu hoach,
cac cong thic co sb 1a/cay cao hon, cao nhat van 1a cdng thic cong thac 11 va cong thic
VI (13,10 - 13,23 14), c4c cong thirc con lai khong cé sai khac vé mat thong ke, thap
nhat 1a cong thac 111 (10,73 18). Két qua bang 3.13 cho thay & ca 2 vy Pong Xuan 2017
- 2018 va vy Xuan He 2018, cong thuc Il — sir dung ché pham vi khuan Bacillus BaD-
S20D12 véi liéu lwong 10 kg/ha khi gieo hat co xu hudng thiic day s 14 trén than chinh
nhiéu nhat.
3.2.1.4. Anh hwéng dén sé lwong not sin ciia cdy lac

Bdang 3.14. Anh hwéng ciia phwong phap s dung ché pham Bacillus dén sé lwong not
san cua cay lac
Pon vi tinh: nét san/cay

. s = Giai doan theo doi
Cong thirc thi nghiém Lam qua | Thu hoach
Vu Dong Xuan 2017 — 2018
Cong thuc | 159,33 206,67¢
Cong thuc 11 192,332 342,002
Cong thuc 11 165,67%¢ 247,33
Cong thuc IV 157,67 242 33bc
Cong thuc V 153,67° 244,33
Cong thac VI 189,33 274,33°
Cong thue VII (d/c) 137,33° 260,67°
Vu Xuén He 2018
Cong thuc | 260,33 307,001
Cong thuc 11 301,672 422,002
Cong thuc 11 264,67 306,67¢
Cong thuc IV 257,33 343,00°
Cong thuc V 254,33 377,00°
Cong thac VI 289,33 407,332
Cong thue VII (d/c) 237,33¢ 349,67°¢

Ghi chii: Cdc chit cdi khdc nhau trong ciing mét c6t c6 sai khdc y nghia thong ké ¢
murc P < 0,05.

Vu Dong Xuén 2017 - 2018: O giai doan lam qua, gitra cic cong thirc ¢6 ché pham
bén ngay tur khi gieo va bon khi lam co dot 1 thi s6 lugng nét san hau nhu khéng sai khac
Ve mat thong ké. Pén giai doan thu hoach gira cac cong thure da co su sai khac c6 y nghia,
sb ndt san cao nhat ¢ cong thuc 11 (342,0 ndt san/cay). Vu Xuan Heé 2018: O ca hai giai
doan 1a 1am qua va thu hoach, liéu luong va thoi diém bon ché pham da c6 anh hudng dén
cac cong thtc thi nghiém, cong thic 11 ¢6 sé lwong ndt san cao nhat & ca hai giai doan 1an
luot 14 301,67 nét san/cay va 422,0 nét san/cay nhung khong co sy sai khac véi cong thic
VI. Két qua bang 3.14 cho thay & ca 2 vu Pong Xuan 2017 - 2018 va vy Xuan He 2018,
cong thire |1 — sir dung ché pham vi khuan Bacillus BaD-S20D12 véi liéu lugng 10 kg/ha
khi gieo hat cho s6 lwong ndt san nhiéu hon cac cong thic Khac.



3.2.2. Anh huéng jlép tinh hinh bénh hai cay lac
3.2.2.1. Bénh lo co ré (Rhizoctonia solani Kuhn)
Bdng 3.15. Ty I¢ bénh lo co ré hai lac qua cac giai doan theo doi

Cong thaec thi Giai doan theo déi (%) AUDPC
nghiém Caycon |Rahoa, lamquia| Thu hoach
Vu Dong Xuén 2017 — 2018
Cong thuc | 0,202 0,108 0,00 8,65%
Cong thuc 11 0,009 0,008 0,00 0,008
Cong thuc 11 0,102 0,108 0,00 5,913
Cong thuc IV 0,102 0,118 0,00 6,15%
Cong thuc V 0,202 0,102 0,00 8,80%
Cong thuac VI 0,109 0,008 0,00 2,662
Cong thire VII (d/c) 0,417 0,21° 0,00 17,66P
Vu Xuan Hé 2018
Cong thuc | 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 thuac 1V 0,00 0,00 0,00 0,00
Cong thuc V 0,00 0,00 0,00 0,00
Cong thuc VI 0,00 0,00 0,00 0,00
Céng thire VII (d/c) 0,00 0,00 0,00 0,00

Ghi chii: Cdc chit cdi khdc nhau trong ciing mot cét ¢é sai khdc ¥ nghia thong ké

omuc P <0,05.

Trong qua trinh theo doi thi nghiém, bénh 16 ¢6 ré chi xuat hién trong vu Bong Xuan
2017 — 2018. Panh gia phan tng cua bénh trong toan bo qua trinh phat trién, qua xu ly
AUDPC ¢ bang 3.15 cho thay cong thie VII (d6i chiing) ¢6 ty & bénh 16 ¢6 ré 1a cao nhat
(17,66), trong khi d6 cong thuc 11 1a 0,00 va sy sai khac nay co y nghia théng ké&. Vu Xuan
Hé 2018 khdng xuat hién bénh 16 ¢6 ré & ca ba giai doan sinh truong phat trién trén giong lac
L23 tai huyén Thing Binh, tinh Quang Nam. Két qua ¢ bang 3.15 cho thay ché pham vi khuan

Bacillus sp. BaD-S20D12 da c6 tac dung han ché bénh 15 ¢6 ré.
3.2.2.2. Bénh héo rii géc méc tmng hgi lac (Sclerotium rolfsii Sacc.)
Bdng 3.16. Ty 1¢é bénh héo rii goc méc trang hai lac & diéu kién dong rugng qua cac giali

doan theo doi

5 i Giai doan theo doi (%
i il
; Céay con | Rahoa, lam qua | Thu hoach
Vu Pong Xuén 2017 — 2018

Cong thirc | 0,30% 1,322 0,31° 37,03
Cong thuc Il 0,00P 0,30P 0,10° 8,382
Céng thuc 111 0,10° 0,40° 0,10° 14,45%
Céng thuc IV 0,31% 1,452 0,32° 41,09°
Céng thuc V 0,20% 1,542 0,32° 41,44°
Cong thic VI 0,10° 1,502 0,21° 35,53
Coéng thuc VII (d/c) 0,512 1,662 0,992 83,51°




5 i Giai doan theo doi (%
g e il
) Céay con | Rahoa, lam qua | Thu hoach
Vu Xuén He 2018

Céng thuc | 0,202 0,602 0,21° 28,83
Cong thuc Il 0,102 0,30? 0,10° 14,292
Cong thac 1 0,10° 0,30? 0,10° 14,492
Cong thic IV 0,20? 0,722 0,21° 32,82%
Céng thuc V 0,202 0,822 0,32° 37,99%
Céng 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: Céc chik cdi khdc nhau trong cimg mét cét ¢é sai khdc y nghia thong ké &
murc P < 0,05.

Két qua & bang 3.16 cho thay bénh héo rii gbc méc trang xuat hién gay hai ca ba giai
doan sinh trueng, phat trién cua cdy lac. Xt ly AUDPC cua vu Pong Xuan 2017 — 2018 cho
thdy cong thire VII (d/c) co ty 1¢ bénh héo rii géc méc tring cao nhat (83,51), tiép dén 1a cong
thirc 1 (37,03), chi sb nay thap nhat 1a & cong thie 11 dat 8,38 va c6 su sai khéc théng ké véi
cong thac VII. Trong vu Xuan He 2018, AUDPC & cong thuc 11 va Il co ty 1€ bénh héo rii
g6c méc tring thap nhat (1an luot 12 14,29 va 14,49) va cong thic VII 14 cao nhat (68,03), su
sai khac ndy c6 ¥ nghia théng ké. Nhu vay, & ca 2 vu, cdng thic 11 — sir dung ché pham vi
khuan Bacillus BaD-S20D12 véi liéu luong 10 kg/ha khi gieo hat dat hiéu qua ky thuat cao
nhat trong viéc quan ly bénh héo rii gbc mdc trang trén cy lac vu Xuan He 2018 tai Thing
Binh, Quang Nam.
3.2.2.3. Bénh héo rii géc moc den hai lac (Aspergillus niger Van Tiegh)

Bdng 3.17. Ty 1é bénh héo rii goc méc den hai lac ¢ diéu kién dong rugng qua cac giai
doan theo doi

Cong thwc Giai doan theo d6i (%) AUPDC
thi nghiém Caycon | Rahoa, lam qua | Thu hoach
Vu Dong Xuan 2017 — 2018
Cong thuc | 0,302 1,328 0,31° 56, 48
Cong thuc I1 0,102 0,30° 0,20P 16,328
Cong thuec 111 0,202 0,41° 0,20° 22,43
Cong thtrc IV 0,318 1,442 0,32° 61,03¢
Cong thirc V 0,418 1,548 0,43 68,83¢
Cong thuc VI 0,302 1,502 0,31° 62,30°
Cong thic VII (d/c) 0,512 1,678 1,218 91,12°
Vu Xuén He 2018

Cong thirc | 0,202 1,212¢ 0,212 48,223
Cong thuec 11 0,102 0,30° 0,202 16,302
Cong thuec 111 0,102 0,40 0,202 19,692
Cong thtrc IV 0,317 1,552 0,328 64,21°
Cong thirc V 0,318 1,43 0,428 62,56
Cong thic VI 0,302 1,502 0,318 62,34
Cong thirc VII (d/c) 0,418 1,652 0,542 74,65°

Ghi chu: Cdc chit cdi khdac nhau trong cung mot cot co sai khac y nghia
thong ké o murc P < 0,05.



Panh gia phan tng cua bénh héo rii gc mbe den hai lac trong toan bo qué trinh
phét trién qua chi s6 AUDPC ¢ vu Pong Xuan 2017 — 2018 cho thay cong thic VII (d/c)
khong xir Iy ché pham 1a cao nhét (91,12), thap nhat la céng thuc 11 (16,32) va sy sai khac
nay c6 ¥ nghia théng ké. Tuong ty vu Pong Xuan 2017-2018, AUDPC & vu Xuan He
2018 cao nhat van 1a cong thirc VII (d/c) khong st dung ché pham (74,65), thap nhat ¢
cong thic 11 (16,30), su sai khac nay 1a co ¥ nghia théng ké. Nhu vay, qua bang 3.17 ching
t6i thay rang viéc bon 10 kg/ha BaD-S20D12 khi gieo hat ¢ vai trd quan trong va dat hiéu
qua k¥ thuat cao nhat trong viéc quan ly bénh héo rii gbc médc den trén ciy lac.
3.2.2.4. Bénh héo rii tdai xanh hai lac (Ralstonia solanacearum Smith)

Bdng 3.18. Ty l¢ bénh héo ri tdai xanh hai lac o diéu kién déng ruong
qua cac giai doan theo doi

Codng thikc Giai doan theo doi (%0) AUDPC
thi nghiém Caycon | Rahoa, lam qua | Thu hoach
\Vu Pong Xuén 2017 — 2018
Cong thuc | 0,302 0,51° 0,21° 28,4520c¢
Cong thuc 11 0,108 0,10¢ 0,10° 7,862
Cong thuc 111 0,108 0,50% 0,10° 20,90%
Cong thac 1V 0,202 0,83b¢ 0,22° 36,230¢
Cong thac V 0,302 0,82b¢ 0,21° 38,78bc
Cong thuc VI 0,108 1,10P 0,42° 46,14°¢
Cong thuc VII (d/c) 0,412 1,672 1,108 86,23¢
Vu XUuan He 2018

Cong thuc | 0,202 0,40P¢ 0,21° 22,413
Cong thuc 11 0,102 0,20° 0,10° 11,102
Cong thuc 111 0,108 0,500¢ 0,10° 20,86
Cong thuc IV 0,208 0,61bc 0,11° 27,28%
Cong thuc V 0,202 0,72b¢ 0,21° 32,602
Cong thuc VI 0,208 1,002 0,414 45,65P
Cong thuc VII (d/c) 0,318 1,552 0,972 77,33¢

Ghi chii: Céc chir cdi khdc nhau trong ciing mét ¢ét ¢é sai khdc y nghia thong ké ¢
murc P < 0,05.

Trong vu Bong Xuan 2017 — 2018, xtr ly AUDPC ¢ bénh héo r tai xanh hai lac cho
thay ¢ cdng thirc 11 12 thap nhét (7,86), cao nhat la cdng thikc VII (d/c) khong xir Iy ché pham
(86,23), su sai khac nay c6 ¥ nghia thong ké. Qua bang 3.18 chling toi thay cong thue II dat
hiéu qua k¥ thuat cao nhat trong viéc quan ly bénh héo rii tai xanh trén gidng lac L23 tai
huyén Thang Binh, tinh Quang Nam. Tuong ty ¢ vu Pong Xuén 2017-2018, ¢ vy Xuan He
2018 danh gia phan ing bénh trong toan bo qué trinh phét trién cling cho théy cong thuc 11
c6 AUDPC la thap nhat (11, 10) va cao nhét 1a cong thic VI khong xir ly ché pham (77, 33),
su sai khac nay c6 y nghia thong k&. AUDPC ¢ céc cong thuc khac bién dong tir 20,86 dén
45,65. Nhu vay, qua két qua Bang 3.18 chung t6i thay cong thuc 11 — st dung ché pham vi
khuan Bacillus BaD-S20D12 véi lidu lwong 10 kg/ha khi gieo hat dat hiéu qua k§ thuat cao
nhét trong viéc quan Iy bénh héo rii tai xanh trén giéng lac L23 tai huyén Thing Binh, tinh
Quang Nam.



3.2.3. Anh huéng dén c4c yéu to cAu thanh ning suit va ning suit lac
Bang 3.19. CAc yéu to cau thanh nang suat va nang suat lac

Cong thiic Mat d¢ S6 qua P100qua | NSLT NSTT
thi nghiém (cay/m?) chic/cay (9) (ta/ha) (ta/ha)
Vu Pong Xuan 2017 — 2018
Cong thic | 27 16,278 130,007 43,00° 21,00°
Cong thuec 11 28 15,77% 136,672 45,902 25,307
Céng thic 1 28 14,03 128,672 37,909 21,30°
Cdng thic IV 27 15,37% 131,80? 41,00° 19,70P
Cong thirc V 27 12,50P 131,332 33,30f 19,70P
Cong thic VI 28 13,80% 124,18° 36,00¢ 22,30°
Cong thuc VII (d/c) 27 13,43% 129,002 35,108 20,30°
Vu Xuan He 2018

Cong thuc | 27 14,67 121,33 36,10° 20,30%®
Cong thuc Il 28 16,332 126,33" 43,302 23,007
Cong thuec 111 28 13,33° 124,67% 34,90°¢ 20,00%
Cong thac IV 27 13,67° 121,00 35,30 18,30°
Cong thuc V 27 13,33P 120,33° 32,50 19,00°
Cong thic VI 28 16,672 125,67° 44,00° 20,07%¢
Cdng thic VII (d/c) 24 13,00P 120,00°¢ 28,10° 19,70°

Ghi chii: Céc chiv cdi khdc nhau trong cing mot cét ¢é sai khdc y nghia thong ké
o muwec P < 0,05.

Vu Dong Xuéan 2017 - 2018: Ning suat ly thuyét gitta cac cong thic bién dong tir
33,33 — 45,90 ta/ha, cao nhat la cong thic 11 (45,90 ta/ha), cong thirc I ciing ¢6 ning suat
thuc thu cao nhat (25,30 ta/ha) va sai khac c6 ¥ nghia v&i cac cong thic con lai. Vu Xuan
Hé 2018: Ning suat ly thuyét caa céc cong thic bién dong tir 28,10 (cong thirc ddi ching)
— 44,00 ta/ha (cong thirc V1). Ning suat thuc thu caa cac cong thic bién dong tir 18,30 —
23,00 ta/ha, nhung gitra cac cong thirc khdng co sai khac théng ké so vai cong thic dbi
chung (ngoai trir cdng thac ).

Nhu vay, qua cac két qua nghién ctu ching toi thay rang liéu lugng va thoi diém
xt ly ché pham Bacillus BaD-S20D12 d3 c¢6 anh hudng dén sinh truong, phat trién va
nang suat cia gidng lac L23 trong vu Pong Xuan 2017 - 2018 va vy Xuan Hé 2018. Céng
thirc 11 — sir dung ché pham Bacillus BaD-S20D12 veoi licu luong 10 kg/ha khi gieo hat da
c6 hiéu qua trong viéc kich thich sinh trudng, ting sd luong nét san cua cdy va cd ning
suit cao hon cac cong thirc thi nghiém khac.

3.3. UNG DUNG CAC KET QUA NGHIEN CUU TRONG SAN XUAT LAC TAl
QUANG NAM



3.3.1. Anh hwéng cha ché pham dén sinh trwéng, phat trién cay lac
Bdng 3.21. Mt s6 chi tiéu lién quan dén sinh truéng, phéat trién cia IaC o cac cong thuc

thi nghiém
Chiéu Chidu dai cap So latrén | S6 luong not | S6 luong not
Cong thuc thi Cao | aon cp 1 e than san giai doan | san giai doan
nghiém cay tién (cm) chinh rahoa (not | lam qua non
(cm) (l&/thén) san/cay) (not san/cay)
Déi ching 44,10 48,0 11,82 1162 125P
CT1-BaD 53,42 51,62 12,12 1392 169?
CT2 - Biota 47,7° 50,3% 11,78 1218 136°

Ghi chii: Cdc chip cdi khdc nhau trong cling mot cot ¢é sai khdc y nghia thong ké ¢

murc P < 0,05.

K&t qua nghién cau cho thiy ché pham BaD (CT1 — BaD) lam tang chiéu cao cay,
chieu dai canh va so Iugng not san giai doan lam qua non so vei doi ching (Bang 3.21).
Tuy nhién cong thic stir dung ché pham Biota (CT2 — Biota) khong c6 su khac biét r6 rang

S0 véi ddi ching.

3.3.2. Anh hwéng dén nhom bénh héo rii lac ’
Bdng 3.23. Ty l¢ cay chét do mét so bénh héo rii chinh trén lac

Don vi tinh: %

Cona thiic Héo rii gc Heéo rii goc Heéo ril
g moc den moc trang tai xanh
Péi ching 3,01¢ 6,28" 2,11°
CT1-BaD 0,712 0,922 1,302
CT2 - Biota 2,810 1,002 1,75

Ghi chii: Cdc chit cdi khdc nhau trong ciing mét c6t ¢6 sai khdc y nghia thong ké ¢
muc P < 0,05.

Két qua cho thay bénh lo 00 ré va héo rii goC moc xam khong gay hai trén ruong
lac. Trong d6, bénh héo rii gbc mdc den, héo rii gbc mdc tring va héo ril tai xanh, & cong
thirc str dung ché pham BaD (CT1 - BaD) déu c6 kha ning han ché bénh, ty ¢ cay chét
thap nhét trong céc cong thirc va sy sai khac nay 1a co y nghia thong ké. Sé lidu bang 3.23
cling cho thay bénh héo rii géc méc trang gay hai ndng hon nhung st dung ché pham BaD
(CT1 - BaD) lam giam déng ké ty 1é bénh so vai d6i chung.

3.3.3. Ning suat va hiéu qua kinh té
Bdng 3.24. Hiéu qua kinh té mang lai khi sir dung ché pham Bacillus cho cay lac

0 Quang Nam

_|Nangsut|Chenhisch| SMTPNT | Giapan | Téngthy | LMY nhap
Cong thtrc < z. | tang thém tang thém

P thuc thu | nang suat (1.000 (1.000
thinghiem |~ Ggmay | (karma) | 9% | ddngrkg) | dongha) | (E0%0

dong/ha) dong/ha)

Péichting | 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




Két qua nghién cau cho thay so véi dbi ching khong sir dung ché pham, cong thic
c6 st dung ché pham BaD (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 thie thi nghiém sir dung ché pham thuong mai
(CT2 — Biota). Tong thu & cdng thirc sir dung ché pham BaD (CT1 - BaD) ciing cao nhat
(51.000.000 dong), dan dén thu nhap tang thém so vé6i doi ching Ia 6.000.000 dong va
5.000.000 ddng so véi cong thic st dung ché pham thwong mai (CT2 — Biota). Nhu vay,
ché pham BaD (CT1 - BaD) di lam tang nang suat va hiéu qua kinh té rd rang so véi cac cong
thirc st dung Biota (CT2 — Biota) va ddi chiing khéng sir dung ché pham sinh hoc.



CHUONG 4. KET LUAN VA PE NGHI

4.1. KET LUAN

(1) Sau ché pham nghién ctru déu c6 kha nang lam tang ty 1& moc (83,84 - 88,89%),
tang lugng nét san, kich thich sinh truong, phat trién va ting ning suét giéng lac L23 tai
Quang Nam. Céc ché pham ciing co tac dung han ché bénh gi st va dém 14 trén gidng lac
L23, véi ty 1& bénh va chi s6 bénh thap hon so véi cdng thirc d6i chimng ¢ ca 2 thoi vu. Ba
tuyén chon dugc ché pham BaD-S20D12 c6 kha nang cho nang suat thuc thu cao nhat, dat
26,97 ta/ha va 21,96 ta/ha twong ung véi Xuan He 2017 va vu Béng Xuan 2017 — 2018,
tang so voi doi chung 13 18,29% va 21,13%.

(2) Sir dung ché pham vi khuan san xuét tir chung Bacillus sp. BaD-S20D12 cho
lac vai liéu lwong 10 kg/ha tron vao dat roi rai 1én hat khi gieo ¢ kha niang kich thich sinh
truéng, han ché bénh héo rii géc méc trang (ty 1¢ bénh 0,1 - 0,3%), héo ril géc mbc den
(ty 1€ bénh 0,1 - 0,3%) va héo rli tai xanh hai lac (ty I¢ bénh 0,1 - 0,2%), tang s0 lugng ndt
san so vai cdng thire dbi ching & ca 2 thoi vu. Nang suat thuc thu dat 25,3 ta/ha va 23
ta/ha trong trng véi vu Dong Xuan 2017 - 2018 va vu Xuan He 2018, cao hon so vadi ddi
chung va cac céng thuc khac.

(3) Két qua md hinh cho thay sir dung ché pham vi khuan san xuat tir chang Bacillus
sp. BaD-S20D12 dem lai hiéu qua cao trong san xuat giong lac L23 tai Quang Nam, nang
suit ting thém 400 kg/ha, tang 18,6% so v&i d6i ching va ting 150 kg/ha, tang 7,0% so
véi cong thire thi nghiém sir dung ché pham thuong mai. Thu nhap ting thém tir cong thic
st dung ché pham BaD-S20D12 1a 6.000.000 dong/ha so véi ddi ching va 5.000.000
dong/ha so véi cong thac st dung ché pham thuong mai.

4.2. PE NGHI
(1) Bon ché pham BaD-S20D12 vai liéu luong 10 kg/ha, tron vao dat rdi rai 1én
hat khi gieo duoc khuyén céo cho cac ving trong lac & Quang Nam.

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

(3) Thuc hién san xuat thir nghiém vai ché pham BaD-S20D12 tir chiing vi khuan
Bacillus sp. BaD-S20D12 dé dang ky san pham thuong mai hoa.
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INTRODUCTION
1. The necessary of study

Groundnut (Arachis hypogaea L.) is a valuable crop that is widely grown
throughout Vietnam, particularly in the Central provinces. Numerous studies have been
conducted over the years on the application of scientific and technological advances to
increase groundnut yield. However, groundnut productivity remains low and varies in
the central region of our country due to poor soil conditions, unfavourable weather and
climate, and pests and diseases.

In current agricultural production, chemical fertilizer is used despite increased
productivity, yields, and economic efficiency. However, inorganic fertilizers can result
In toxic substances being accumulated in the environment and agricultural products. A
current research direction is using microbial fertilizers to increase crop yields while
maintaining ecological balance and sustainable agricultural production. Microbial
strains which are used in fertilizer that contain beneficial microorganisms help plants
in growing, developing, limiting disease, and producing high yields. Among beneficial
microorganisms for plants, the plant growth promoting rhizobacteria is one of the
groups that have been widely studied in many countries around the world, especially
Bacillus bacteria. Some research results showed that rhizosphere bacteria of the genus
Bacillus can produce many different biologically active compounds and are able to
inhibit many types of pathogens on many crops. However, our country still has not had
many studies on Bacillus bacteria to apply to groundnut.

In Quang Nam, groundnut is grown in various ecological zones on two main soil
types: sandy loam soil and coastal sandy soil. Among the main crops, groundnut always
occupy a large area, with 10.000 hectares planted annually. However, groundnut
productivity remains low in this region. In order to improve groundnut yield, in recent
years, there have been several studies on the antagonistic bacteria and stimulation of
growth of groundnut at production areas in Central Vietnam. The research results
showed that among the collected rhizosphere beneficial bacteria strains, the Bacillus
strains showed stability of stimulating growth and limiting diseases on groundnut,
thereby producing higher yield of groundnut than the control formula. Based on these
results, we carried out the production of Bacillus bio-product for testing on groundnut.
In order to be able to apply bio-product in groundnut production effectively, we
conducted the topic “Study on using Bacillus beneficial bacteria bio-product in
groundnut production in Quang Nam province, Vietnam."

2. Objectives
2.1. General objective

To select the Bacillus beneficial bacteria bio-product and methods of using bio-
product in groundnut production in Quang Nam province in order to stimulate growth,
development, limit diseases and increase groundnut yield.

2.2. Detail objectives

- To select the Bacillus bacteria bio-product that affect the growth, development
and yield of groundnut production in Quang Nam.

- To determine the dosage and time of treatment of Bacillus bio-product to
effectively increase yield and limit some of the diseases in groundnut production.
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- Applied Bacillus bio-product in groundnut production models in Quang Nam.
3. The scientific and practical significance
3.1. Scientific significance

- The results of the study on the impact of beneficial bacteria Bacillus on growth,
development and disease prevention to groundnut of this project are the basis for
recommending the use of Bacillus beneficial bacteria in groundnut production.

- The results of the project can be used as a reference for scientific researches
related to the application of beneficial microorganisms on legumes in general and
groundnut in particular.

3.2. Practical significance

- Using Bacillus beneficial bacteria in groundnut production to improve
productivity, economic efficiency, and protect the environment in the study area.

- Using Bacillus beneficial bacteria in groundnut production to limit diseases,
that is especially meaningful for groundnut growing areas in Quang Nam
4. New contribution of dissertation

1. Research results have selected the bio-product with high efficiency in
groundnut production which was BaD-S20D12 that is from indigenous Bacillus sp.
bacteria strains, had the ability to stimulating the growth, development, limiting disease
and increasing yield of L23 groundnut variety in Quang Nam province.

2. Research results have determined the method of using BaD-S20D12 bio-
product for L23 groundnut variety which was fertilizing at 10 kg/ha, mixed into the
soil and then spread on seeds when sowing to increase yield and limit major diseases
in groundnut production in Quang Nam.

3. The results of application of BaD-S20D12 bio-product in groundnut
production model in Quang Nam bring high efficiency in L23 groundnut production in
Quang Nam. This is the first groundnut production technique with the application of
Bacillus bio-product in the Central region.

5. Dissertation structure

The dissertation was formatted in A4 and contains 100 pages, excluding the
References and Appendix. In which, the Introduction had three pages; Chapter 1:
Overview had 29 pages; Chapter 2: Materials and methodology had 12 pages; Chapter
3: Results and discussions had 55 pages; Chapter 4: Conclusions and recommendations
had 1 page. List of scientific works had 1 page; References had 13 pages. The
dissertation had 133 references, in which 50 documents in Vietnamese, 82 documents
in English and 1 website. Appendix had 59 pages. Results and discussions had 24 tables
and 19 figures.

CHAPTER 1. LITERATURE REVIEW
1.1. THEORETICAL BASIS OF RESEARCH



1.1.1. The value of groundnut

1.1.2. Ecological needs of groundnut

1.1.2.1. Temperature

1.1.2.2. Water and humidity

1.1.2.3. Light

1.1.2.4. Soil

1.1.3. Microbiology of rhizosphere and growth stimulating mechanism of beneficial
bacteria

1.1.3.1. Microbiology of rhizosphere

1.1.3.2. The growth stimulating mechanism of beneficial bacteria

1.1.4. Bacillus bacteria

1.1.5. The definitions of bio-production

1.2. PRACTICAL BASIS OF RESEARCH

1.2.1. The situation of groundnut production in the world and Vietnam

1.2.1.1. In the world

1.2.1.2. In Vietnam

1.2.1.3. The situation of groundnut production in Quang Nam province

1.2.2. Advantages and disadvantages of groundnut production

1.2.3. The use of bio-production in crop production

1.3. RESEARCH ISSUES RELATED TO THE TOPIC

1.3.1. Research issues in the world

1.3.1.1. Research on using beneficial bacteria for groundnut

1.3.1.2. Research on the application of Bacillus bacteria

1.3.1.3. Several studies of microorganism effect to the growth and development of
groundnut on the world

1.3.2. Research issues in Vietnam

1.3.2.1. Several studies on beneficial bacteria for groundnut in Vietnam

1.3.2.2. Research on development and application of Bacillus bacteria in pest control
1.3.2.3. Several studies of microorganism effect to the growth and development of
groundnut in Viet Nam

1.3.2.4. Research on bio-product for groundnut

CHAPTER 2. MATERIALS AND METHODOLOGY
2.1. MATERIALS



2.1.1. Duration and Place of research

Duration: This study had been conducted from 1/2017 - 12/2020

Place: This study was carried out at three sandy soil fields in Binh Dao, Binh
Phuc, Binh Giang communes and at a sandy loam soil in Binh Chanh commune, Thang
Binh district, Quang Nam province.

2.1.2. Materials

- The groundnut variety used in this study was the L23.

- The bacterial bio-product: The experiment used bio-products made from
Bacillus bacteria which had origin from groundnuts in Central Vietham which were
isolated and selected by our research team. The bacteria have been identified by 16S-
rDNA sequences and published in the gene bank.

Table 2.1. List of Bacillus beneficial bacteria bio-product used in the study

Bio-product Bacterial strains Bacterial density Origin
(cfulg)
BaD-S1A1 Bacillus sp. S1A1 1x 109 Rhizosphere of
groundnut
BaD-S1F3 Bacillus sp. S1F3 1x10° ”
BaD-S13E2 Bacillus sp. S13E2 1x10° ”
BaD-S13E3 Bacillus sp. S13E3 1x10° ”
BaD-S18F11 Bacillus sp. S18F11 1x10° ”
BaD-S20D12 Bacillus sp. S20D12 1x10° ”

2.2. RESEARCH CONTENTS

- Evaluation the effects of Bacillus bio-products on the growth, development,
and yield of groundnut.

- Research the methods of using the bio-product, including dosage and time of
treatment of Bacillus bacteria in groundnut production.

- Application of research results to build models of groundnut production in
Quang Nam province.
2.3. RESEARCH METHODOLOGY
2.3.1. Design experiments
2.3.1.1. Content 1: Evaluation of the several Bacillus bio-product effected to the
growth, development and yield of groundnut

Duration: Spring-Summer crop 2017 and Winter-Spring crop 2017 - 2018.
a. Experimental formula

The experiment consisted of 7 treatments, in which 6 treatments used 6 different
Bacillus bio-product, and the control formula did not use bio-product (Table 2.2).


https://www.babla.vn/tieng-anh-tieng-viet/origin#translationsdetails-en1
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Table 2.2. Bacillus bio-product used in the experiment

Experimental The bio- | The dosage

No ?ormula product (kg/ha)g The usage method
The bio-product was

1 |Eormula | BaD-S1A1 10 mixed into the soil and
spread on seeds when

sowing.

2 |Formulall BaD-S1F3 10 ”

3 |Formula llI BaD-S13E2 10 ”

4 |Formula IV BaD-S13E3 10 ”

5 |FormulaV BaD-S18F11 10 ”

6 |Formula VI BaD-520D12 10 ”

7 |Formula VII (Control) |- - -

b. Experimental design:

The experiment was arranged in the completely randomized block design
(RCBD), with 7 treatments and 3 replicates in Binh Dao commune (sand soil) and Binh
Phuc commune (sand soil), Thang Binh district, Quang Nam province.

Each experimental plot area: 15 m? (3 x 5); The experiment field area: 315 m?; the total
experiment field area: 515 m?,

2.3.1.2. Content 2: Research on the methods of using the bio-product (including
dosage and treatment time of Bacillus bacteria in groundnut production)

Duration: Winter-Spring crop 2017 - 2018 and Spring-Summer crop 2018
a. Experimental formula

In this experiment, one Bacillus bio-product with the highest efficiency in
content 1 chosen for the dosage and treatment time experiments of groundnut
production in Quang Nam, was BaD-S20D12.

Table 2.3. The dosage and treatment time of bio-product

Experimental Time of Dosage
No. ?ormula treatment (kg/h%) Usage Method
1 |Formulal Sowing 5 The bio-product was
2 |Formulall Sowing 10 mixed into the soil and
: spread on seeds when
3 |Formula Il Sowing 15 sowing
4 |Formula IV weeding phase 1 5 The bio-product was
5 |FormulaV weeding phase 1 10 mixed with soil and
spread on groundnut
6 |Formula VI weeding phase 1 15 roots before weeding
phase 1.
7 |Formula VI (control) |- 0 -

b. Experimental design

The experiment was arranged with two factors; each formula had three
replicates, the formulas were arranged according to the combination method (Factorial
design) and arranged in the field according to the completely randomized block design
(RCBD). Each experimental plot area: 15 m?.
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2.3.1.3. Content 3: Application research results to build models of groundnut
production models in Quang Nam.

Duration of the experiment: Winter-Spring crop 2018 - 2019

The experimental formula included:

- Control (D/C): Applying local people's process protocol

- Formula 1 (CT1 - BaD): Using the BaD-S20D12 bio-product

- Formula 2 (CT2 - Biota): Using the commercial bio-product Biota Max as
recommended.

Place: The model was conducted in sandy loam soil groundnut growing area in
Binh Chanh commune, Thang Binh district, Quang Nam province. Each model had a
1,000 m? area, not repeated. Using dosage and time of application of BaD-S20D12 for
the best groundnut yield in content 2.

2.3.2. Technical measures

The National Technical Regulation on testing for value of cultivation and use of
groundnut varieties QCVN 01 - 57: 2011/BNNPTNT. Formulas with bio-product:
application method and dosage as in Tables 2.2 (the content experiment 1) and 2.3 (the
content experiment 2). In the experimental model of content 3, the BaD-S20D12 was
used at a dose of 10 kg/ha, mixed into the soil and spread on seeds when sowing (the
best formula in experiment 2).

2.3.3. Criteria and evaluation methods
2.3.3.1. Criteria of growth and development

- Germination rate: The time evaluation of L23 in the treatments was 7, 10, and
15 days after planting. In each experimental plot the number of plants/m? was counted
and the average of three replicates was calculated, density was 33 plants/m? as follows:
Germination rate (%) = (number of plants growing / 33) x 100

- Criteria of growth and development: plant height, number of leaves, branch
length, the number of remaining green leaves, and the total number of branches. Plant
height was measured, the leaves number of the formulas on 20 days after planting
(seedling stage), was counted ten plants were chosen in each experimental plot. Before
harvesting, the length of the primary branch, the number of remaining leaves on the
plant, and the total number of branches were counted on the chosen sample plants.

- The number of nodules: Some indicators of nodules in different periods were
monitored: Starting to flowering, when groundnut form young fruit, and before harvest.
A shovel was used to dig up the whole tree, three trees were dug up in each plot, washed
and the nodules/ plant were counted.
2.3.3.2. Evaluation of some major plant diseases

- Group of leaf diseases (leaf spot and rust disease): Periodic survey every 14
days, 10 compound leaves randomly selected per point; each experimental plot
examined five diagonal points. Disease rate and disease index were calculated by
counting the leaves disease, as formula below:

Disease rate (%) = (total number of disease leaves /total number of investigated
leaves) x 100.

Disease index (%) = [((N1 x 1) + (N3 x 3) +...+ (N, xn)) /N x 9] x 100
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Where, N1: the number of infected leaves at level 1, N3: the number of infected
leaves at level 3, Nj: the number of infected leaves at level n, N: the total number of
investigated leaves, and 9 was the highest disease level. Diseased leaves classified
according to QCVN 01 - 168: 2014/BNNPTNT.

- Group of root diseases (Rhizoctonia solani Kuhn, Stem rot, black collar rot and
bacterial wilt):

Period of investigation at seedling, flowering, fruiting, and harvesting stages.

Disease rate (%) = (Total diseased plants / Total number of investigated plants) x 100

Evaluation of the disease's response during the entire plant development by the
area under the progressive disease curve (AUDPC).

n-1
AUDPC = Z()’i + Yir1)Civr — ) /2
i=1

Where: “t” is the time of each reading, “y” is the percentage of affected foliage
at each reading and “n” is the number of readings. The variable “t” can represent the
days after planting or days after emergence.
2.3.3.3. Methods of evaluating yield components

- Number of peanut pod/ plant, number of filled peanut pod/ plant

- Weight of 100 dried peanut pod (P100 peanut pod) (g): Pick at random 100g
peatnuts and count the total number of peanut, then determine as the formula:

P00 peanut pod (g) = (100 g/Total peanut pod) x 100

- Dry yield (kg/m2) = Dry peanut weight (kg/plot)/ Plot area (m?)

- Theoretical yield = (Number of filled peanut pod/plant x number of plant/m? x
P00 peanut (g) x 7500 m?) / 107

- Actual yield (quintals/ha) is the yield of dried peanut pod obtained from the
experiment at 12% moisture and expressed in quintals/hectare.

2.3.4. Data recorded and Statistical analysis

The average data were calculated, graphed by Microsoft Excel 2010 software,

and analyzed by Statistics 10.0, SPSS 16.0 software.
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CHAPTER 3. RESULTS AND DISCUSSION
3.1. ASSESSMENT OF THE EFFECT OF SOME BACILLUS BIO-PRODUCT ON
THE GROWTH, DEVELOPMENT AND YIELD OF GROUNDNUT
3.1.1. Effect of Bacillus bio-product on the growth, development of groundnut
3.1.1.1. Germination rate
Table 3.1. The germination rate of L23 variety in experimental treatments in Thang Binh
district, Quang Nam province (Unit: %)

. Winter-Spring
Spring-Summer 2017 2017 - 2018
10 15

7 NSG NSG | NSG 7NSG | 10 NSG |15 NSG
I BaD-S1Al 35.35% | 66.67% | 87.88% | 33.33* | 62.63* | 88.89?
I BaD-S1F3 36.36% | 67.68% | 86.87" | 34.34% | 61.62* | 86.87%
Il BaD-S13E2 35.35% | 65.66% | 86.87% | 32.32% | 65.66% | 86.87*
\Y/ BaD-S13E3 33.33% | 63.64 | 83.84% | 34.34* | 65.66% | 85.86®
\Y BaD-S18F11 |38.38%|62.63% | 86.87% | 35.35% | 62.63* | 88.89?

VI BaD-S20D12 |39.392|70.71% | 88.89% | 33.33% | 63.64% | 85.86%

Vil Control 30.30% | 59.60? | 79.80° | 26.26° | 58.59* | 81.82°

Note: NSG — the day after sowing; Values in the same column with the different letters

indicate significant difference at P < 0.05.

According to Table 3.1, the Spring-Summer 2017 crop had germination rates
similar to Winter-Spring 2017 - 2018 crop. The using of bio-product did not affect the
growth rate of groundnut during the first ten days after sowing but began to affect the
growth of groundnut on 15 days after sowing. Our results were similar to Hayat et al.
(2010), showed that beneficial bacteria can stimulate seed germination as increasing the
rate germination.
3.1.1.2. The plant height and the length of the primary branch

The results of Table 3.2 showed that in the Winter-Spring 2017 - 2018 crop,
groundnut plant had the similar plant height in the Spring-Summer 2017 crop; there was
a statistically significant difference between the treatments. We can see that the Bacillus
bio-product affected the height of the main stem and the length of the primary branches
during the Spring-Summer 2017 and Winter-Spring 2017 - 2018 crops. Le Nhu Cuong and
Nguyen Quang Quan (2016) also showed that the experimental formulas that applied
Bacillus bio-product increased plant height compared to the control. Among the
treatments, the Bacillus sp. S20D12 bio-product had increased plant height which was
significantly different compared to control in both sandy loam and sandy soils.

Formula | Bio-product




3.1.1.3. The number of leaves on the plant
Table 3.2. Height of main stem and length of the primary branch of L23 variety in the
experimental treatments (Unit: cm)

Stage of growth Length

Formula Bio-product i of the
Seedling | DE9N Of | EndOf 1,0 est | primary

flowering | flowering branch

Spring-Summer 2017

I BaD-S1Al 10.80° 20.57° 34.03 | 39.40° | 49.77*
] BaD-S1F3 11.40° 20.77° 35.13%c | 39.27° | 51.10%°
I BaD-S13E2 11.93% 20.87" 36.60% | 39.03 | 50.90%¢
1\ BaD-S13E3 11.37"¢ 20.97° 35.13%c | 39.17° | 51.40°
\Y BaD-S18F11 11.87%° 21.50® | 35.17%¢ | 40.77% | 51.23%
VI BaD-S20D12 12.407 22.632 37.032 40.63* | 51.07%c
VIl Control 11.00" 20.67° 33.63° 38.37° | 49.63°

Winter-Spring 2017 — 2018

| BaD-S1A1l 10.73° 17.802 28.702 45.87% | 49.972
] 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°
1\ BaD-S13E3 11.37"¢ 16.77% 25.102 37.93° | 42.30"
\Y BaD-S18F11 11.87%° 12.37¢ 23.572 37.53" | 39.50*
VI BaD-S20D12 12.407 13.17¢ 20.502 35.87° | 39.10°
VIl Control 11.00" 13.57¢ 27.87° 35.57° | 40.60"

Note: Values in the same column with the different letters indicate significant difference at P < 0.05.

Table 3.3. The number of leaves on the main stem and the number of remaining green
leaves of L23 variety in experimental treatments (Unit: leaves/plant)

Stage of growth The no. of
Formula | Bio-product , Start of End of | Podding remaining
Seedling . . . green
flowering | flowering | period I
eaves
Spring-Summer 2017
I BaD-S1Al 5472 8.63% 12.90% 15.40° 9.03%
1 BaD-S1F3 5.40% 8.702 12.83° 15.43° 9.23
1l BaD-S13E2 5472 8.50% 12,77 15.53% 9.40%
1\ BaD-S13E3 5.43% 8.60% 12.80 15.33¢ 9.27"
\ BaD-S18F11 5.33" 8.60% 12.90% 15.90% 9.33%
VI BaD-S20D12 5472 8.63% 13.03? 15.932 9.578
VIl Control 5.43% 8.43" 12.63° 15.37¢ 8.87¢
Winter-Spring 2017 — 2018
I BaD-S1Al 5472 6.832 10.672 13.932 7.43°
1 BaD-S1F3 5.50° 6.532 9.73° 12.90°¢ 7.13%
11 BaD-S13E2 5472 6.83% 10.23% 13.20° 577"
\Y BaD-S13E3 543 6.73% 10.00% 13.07"¢ 7.10%
V BaD-S18F11 5.33% 6.47% 10.23% 13.33° 7.578
VI BaD-S20D12 5.502 7.078 9.97° 13.10 6.00"
il Control 5.43? 6.87° 10.23% 13.30° 5.13¢

Note: Values in the same column with the different letters indicate significant difference

atP <0

.05.
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In the Spring-Summer 2017 crop, the leaf number between experimental
treatments at the fruiting stage varied from 15.39 to 15.93 leaves; this difference was
statistically significant. Whereas formula VI (BaD-S20D12) had the most leaves (15.93
leaves), the control formula (15.37 leaves) and there was no statistically significant
difference between the other formulas. In the Winter-Spring 2017 - 2018 crop, the
formula | (BaD-S1A1) had the most leaves in both periods, with 10.67 and 13.93
leaves, respectively, had statistically significant difference to the control. The results
of Table 3.3 indicated that the Bacillus beneficial bacteria bio-product used in the
treatments affected the leaf growth and the number of green leaves on the plant during
the monitoring periods for both experimental crops.
3.1.1.4. The number of branches on the plant

Table 3.4. Number of branches of L23 variety in the experimental treatments
(Unit: branches/plant)

The primary The second Total no. of
branch branch branches
Formula | Bio-product | Spring - |Winter-| Spring - |Winter-| Spring - |Winter-
Summer| Spring [Summer| Spring |Summer| Spring
2017 | 17-18 | 2017 | 17-18 | 2017 | 17-18
I BaD-S1A1 | 4.80* | 3.77° | 3.83% | 2.37% | 8.63% | 6.14%
1 BaD-S1F3 | 4.80* | 3.70* | 3.90® | 2.50° | 8.70* | 6.20°
i BaD-S13E2 | 4.73*° | 3.83* | 4.20° 2.50? 8.93? 6.33°
Y/ BaD-S13E3 | 4.70° | 3.87° | 3.67° 2.20* | 8.37*° | 6.07?
\Y/ BaD-S18F11| 4.87° 3.83% | 3.60° 2.13% | 8.40* | 5.96°

BaD- a a ab a a a
VI S20D12 4.87 3.93 3.97 2.37 8.84 6.30
VII Control 4.63° 3.9748 3.73° 2.008 8.36° 5.972

Note: Values in the same column with the different letters indicate significant difference
at P <0.05.

The results of Table 3.4 indicated that the total number of branches in the Spring-
Summer crop 2017 were statistically significantly different, whereas there washad no
statistically significant difference of the total number of branches between formulations
and control. In summary, the number of total branches/ plant of control was fewer than
other the Bacillus beneficial bacteria treatments.



3.1.1.5. The number of nodules
Table 3.5. Number of nodules in the experimental treatments (Unit: nodules/plant)
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Stage of growth

Start of flowering | End of flowering Harvest
Formula | Bio-product | Spring - | Winter- | Spring - | Winter-| Spring - | Winter-
Summer| Spring [Summer| Spring |Summer| Spring
2017 17-18 2017 | 17-18 | 2017 | 17-18
I BaD-S1A1 | 162.78¢ | 169.00 | 225.67¢ | 234.33¢ | 265.00¢ | 375.33?
1 BaD-S1F3 |163.11%| 167.11° | 230.11°¢ | 239.22¢| 271.56° | 370.33?
i BaD-S13E2 | 169.11° | 184.22% | 245.00 | 255.22° | 274.33" | 399.33?
\ BaD-S13E3 | 168.67" | 172.67%° | 246.78° | 257.67° | 274.56" | 363.00°
\Y BaD-S18F11 | 168.78> | 191.22% | 253.22" |261.89%| 277.33" | 366.67?
Vi BaD-S20D12 | 176.78% | 180.78% | 269.44% | 274.78% | 296.78% | 372.33?
VIl Control 144.44° | 148.44° | 205.11¢9 | 213.78% | 252.33° | 318.00°

Note: Values in the same column with the different letters indicate significant difference
at P <0.05.

The number of nodules was highest in the harvest stage and there was a
difference between on the two crops. There was a difference in the Spring-Summer
2017 crop, but there was no difference in the Winter-Spring 2017 - 2018 crop when
using different bio-product. In the Spring-Summer 2017 crop, the number of nodules
ranged from 252.33 to 296.78 nodules, all formulations were different from the control
formula. Formula VI (BaD-S20D12) had the most nodules, while the control formula
had only 252.33 nodules. In the Winter-Spring crop 2017 - 2018, the number of nodules
among treatments ranged between 318 and 399.33 nodules, the different bio-product
did not affect nodule development in this crop. The results of our study indicated that
using Bacillus bio-products for groundnut increased number of nodules significantly
compared to the control. Among the bio-products, BaD-S20D12 produced the most
amount of nodules/plant.

3.1.2. Effects of diseases on groundnut

3.1.2.1. Rust disease (Puccinia arachidis Speg.)

Table 3.6. Rate and index of rust disease on L23 variety in experimental treatments

in Spring-Summer 2017 (Unit: %)

Period of investigation
Flowering, Pegging
07/6 21/6

TLB | CSB | TLB | CSB

54.00| 6.00" |60.00¢| 7.56¢
67.33 | 8.52
d d

Podding
05/7
TLB | CSB

61.33113.04°

Seedling
24/5
TLB | CSB

27.33¢ | 3.04¢

Formul
a

Bio-product

I BaD-S1Al

68.00°|12.89°

g.06v | 12671385

72.67|14.00
b b

5.04 7.04°

5.41%®
c

63.33°

67331 7 4g¢

45,33
48.67%
c

I BaD-S1F3

Il BaD-S13E2 72.67°

BaD-S13E3 | 42.67° | 4.74° |69.33°| 7.70° |72.00°| 9.04"°
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V  |BaD-S18F11|53.33% | 5.93% | /400 g opv | 78:00] g 5gp | 74.00114.00
BaD-  |4667®|519%| | 6533 .. .| 6333|1148

VI | oD [0S ea.00e| .80 | ©% | gasee | 053

VIE 1 control | 52,67 | 5.85% 91,332 10:1° |04.007| 12.81¢ |84.672| 15,93

— Note: TLB- Disease rate; CSB- Disease index; Values in the same column with the
T different letters indicate significant difference at P < 0,05.

in Winter-Spring 2017 - 2018 (Unit: %)

Period of investigation

Formula| Bio-product | __Seedling Flowering, Pegging Podding
10/3 24/3 07/4 21/4

TLB |[CSB| TLB | CSB | TLB | CSB | TLB | CSB
I BaD-S1A1 |34.67%|3.85%|56.67¢| 6.74° | 60.00° | 8.15% | 62.67¢ | 13.93"
] BaD-S1F3 |38.00%(4.22%|65.339| 7.85% | 68.00¢ |8.89"1|69.33%|13.48"°
1L BaD-S13E2 | 44.67% | 4.96% |69.33°8.15°| 73.33¢ | 9.48" | 72.67°°| 14.59"
1\ BaD-S13E3 |41.33%(4.59%|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" |63.339| 7.48¢ | 65.33° | 8.44% |66.67%| 12.44¢
VII Control  |36.00%|4.00%°|92.00%| 10.96° | 92.67% | 13.26%| 89.33% | 17.63?

Note: TLB- Disease rate; CSB- Disease index; Values in the same column with the
different letters indicate significant difference at P < 0.05.

In Spring-Summer 2017 crop: Disease rates ranged from 61.33 to 84.67% in the
final stage (July 5), the disease rate of formula VI (BaD-S20D12) decreased compared
to pravious stages and together with formula I (BaD-S1A1) was the lowest, at 61.33
and 63.33%, respectively. In Winter-Spring crop: During this period, the disease rate
varied between 61.33 and 84.67 percent, formula VI (BaD-S20D12) had a lower
disease rate than previous periods, and the formula I (BaD-S1AT1) had the lowest
disease rate compared to other formulas, 61.33 - 63.33%. There was a statistically
significant difference between the experimental and control formulas. In summary, in
the Spring-Summer 2017 and Winter-Spring 2017 - 2018 crops, using Bacillus bacteria
effectively limited disease compared to control formulas in the two crops, decreased
disease rate and index of rust in the field. The BaD-S20D12 bio-product inhibited rust
more effectively than the control and other formulas.
3.1.2.2. Leaf spot diseases of groundnut
Table 3.8. Disease rate and index of leaf spot diseases on L23 variety in experimental

treatments in Spring-Summer 2017 (Unit: %)

Period of investigation

Formula| Bio-product | Seedling Flowering, Pegging Podding
24/5 07/6 21/6 05/7

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

| BaD-S1A1 |56.009| 6.229 | 49.33° | 6.07° | 53.33° | 6.67° | 56.67°¢ | 7.33°
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AN

1 BaD-S1F3 |70.007| 7.78" | 58.67%|7.41"| 62.00¢ [ 8.07"| 65.33" |8.89*
1L BaD-S13E2 |74.00% 8.22¢ | 72.67° | 8.81° | 76.00° | 9.48" | 75.33 | 9.70°
v BaD-S13E3 |76.00°| 8.44° | 71.33°| 7.93" |72.67*°| 8.37° | 76.00" | 8.89"
\ BaD-S18F11(80.67°| 8.96" |66.67¢| 7.70° |72.00*| 8.59° |70.67"Y| 8.59"
VI BaD-S20D12|72.00¢| 8.00° |62.00%| 8.07" |66.67*| 8.59° | 70.00% | 9.26"
VIl Control ~ 90.00%|10.00%| 85.33* |11.41?| 86.00% |12.22%| 89.33% |12.89%

- A A

Note: TLB- Disease rate; CSB- Disease index; Values in the same column with the

— different letters indicate significant difference at P < 0.05.

| CHIVU UL Vo uy AU

Formula| Bio-product | __Seedling Flowering, Pegging Podding
10/3 24/3 07/4 21/4

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

I BaD-S1A1 |48.67¢|5.70¢ | 51.33°| 6.30° | 55.33f | 6.89°¢ | 58.67¢ | 7.56°

] BaD-S1F3 |58.67¢|6.81%|60.67¢| 7.78° | 64.00° | 8.59° | 65.33¢| 9.19°

1 BaD-S13E2 | 70.00° | 8.37° | 72.00° | 8.74° |74.00¢| 9.56° | 77.33° | 9.93°

1\ BaD-S13E3 |67.33%|7.48 | 72.00° | 8.15P | 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"

VI Control 82.672|10.522| 86.00% 12.072| 88.002 |12.44?| 89.33? |14.072

Note: TLB- Disease rate; CSB- Disease index; Values in the same column with the
different letters indicate significant difference at P < 0.05.
The study results in Tables 3.8 and 3.9 indicated that the use of Bacillus bio-
product had the effect of limiting leaf spot disease on groundnut, with disease rates
and indexes of leaf spot disease were lower than control in the both Spring- Summer
2017 and Winter-Spring 2017 - 2018 crop.
3.1.3. Effects to yield components and yield of groundnut
Table 3.10. Yield components and yield of L23 variety in experimental treatments

The rate
Theoretical |Actual yield of
No. of No. of | P10 pod yield (quintal/ha)| increased
Formula | Bio-product o filled weight |(quintal/ha) yield
plant/m
pod/plant (9) compared
to control
(%)
Spring-Summer 2017
[ BaD-S1A1 25.87" 13.90° | 125.50% | 33.84% 24.25¢ 6.36
1 BaD-S1F3 25.83P 14.37¢ | 126,572 | 35.24% 25.21°¢ 10.57
" BaD-S13E2 26.07% | 14.47° | 124.37% | 35.17% 25.40°¢ 11.40
[\ BaD-S13E3 26.63% | 14.67* | 123.17° | 36.08" 25.98% 13.95
V BaD-S18F11 | 26.20% | 15.20% | 125.03% | 37.35° 26.25% 15.13
VI BaD-S20D12 | 26.972 15.57% | 126.03® | 39.672 26.972 18.29
VII Control 24.80° 14.17°¢ | 122.93° 32.42¢ 22.80¢ -
Winter-Spring 2017 — 2018
[ BaD-S1A1 27.332 9.10° | 125.33% | 23.38% 18.58¢% 2.48
1 BaD-S1F3 26.67% 9.07° [124.47%¢| 2257 20.21b¢ 11.47
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" BaD-S13E2 27.332 9.93% | 12225 | 2489 19.46% 7.34
v BaD-S13E3 26.00% 9.093% [123.19Pd| 23840 20.97% 15.66
Vv BaD-S18F11 | 26.67% 10.83 | 126.23% 27.322 21.24% 17.15
VI BaD-S20D12 | 26.67% 10.27% | 124.573%¢| 25 543 21.962 21.13
VIl Control 25.33P 8.73" 121.47¢ 20.11°¢ 18.13¢ -

Note: Values in the same column with the different letters indicate significant
difference at P < 0.05.

The results of Spring-Summer 2017 crop indicated that actual yields between
treatments varied 22.80 to 26.97 quintals/ha. In which, formula VI (BaD-S20D12) had
the highest yield, 26.97 quintals/ha. Winter-Spring 2017 - 2018 crop, actual yields of
formulas ranged from 18.13 to 21.96 quintals/ha, the formula VI (BaD-S20D12) also
achieved the highest yield, 21.96 quintals/ha. Thus, in both the Spring-Summer 2017
and Winter-Spring 2017 - 2018 crop, all Bacillus bio-products in this study (BaD-
S1A1, BaD-S1F3, BaD-S13E2, BaD-S13E3, BaD-S18F11, and BaD-S20D12) had
actual yields higher than the control, with a yield increase rate of 2.48 to 21.13%. In
which, the actual yield of BaD-S20D12 bio-product was 21.13%, the highest compared
to control formula.

From the research results to evaluating the effects of Bacillus bio-product to the
growth, development, and yield of L23 variety in Quang Nam, we selected the BaD-
S20D12 bio-product for study on the methods of using the Bacillus bio-product (dosage
and time of treatment) in groundnut production.

3.2. STUDY ON THE METHODS OF USING THE BACILLUS BACTERIA
BIO-PRODUCT (DOSAGE AND TIME OF TREATMENT) IN GROUNDNUT
PRODUCTION.
3.2.1. Effects of the method of using Bacillus bio-product to the growth and
development of groundnut
3.2.1.1. Effect to plant height

Table 3.11. Effect of the method of using Bacillus bio-product to plant height of

groundnut (Unit: cm)
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Formula Period of investigation
Flowering | Pegging | Podding | Harvest
Winter-Spring 2017 — 2018

I 9.21P¢ 25.32b¢ 35.71%¢ 43.73

1 11.622 30.028 39.08? 46.372

1l 10.30% 28.58% 38.20% 43.90%

Y/ 7.90° 23.97° 34.58" 46.80°

\ 8.38° 23.94° 34.38° 43.63"

VI 10.42% 29.378 38.882 45.178

VI (Control) 8.83% 18.17¢ 28.83¢ 36.77°

Spring-Summer 2018

I 9.21% 25.32¢ 35.71% 50.40%

1 10.41° 28.11% 39.972 51.90%

1l 8.20P 24.68° 35.10¢ 45.90%

Y/ 7.90° 23.97° 34.58° 49.47%

\ 8.39° 23.92° 34.38° 52.63?

VI 10.422 29.378 38.88% 49.17%

VI (Control) 8.83% 18.17¢ 28.83¢ 40.43°

Note: Values in the same column with the different letters indicate significant difference

at P <0.05.

From the research results of both in Winter-Spring 2017 - 2018 and Spring -
Summer 2018 crops, formula Il had the highest plant height in the growth and
development stages of the L23 variety. At the harvest stage, the plant height of L23
variety was 46.37 cm and 51.90 cm in the two crops, respectively. Thus, formula Il —
using BaD-S20D12 with a dose of 10 kg/ha when sowing seeds, that promoted the
plant height and plant growth well.
3.2.1.2. Effects to the length of primary branch

Table 3.12. Effect of the method of using Bacillus bio-product to the length of
primary branch/ plant (Unit: cm)

Formula Period of investigation
Flowering | Pegging | Podding | Harvest
Winter-Spring 2017 — 2018

I 9.373¢ 24.942 29.97% 48.97%

1 10.74? 27.74° 32.078 55.072

11 8.38cde 26.19° 30.08% 51.60%

Y/ 7.72% 24.91° 27.15 50.83%

V 6.99¢ 24.40% 27.32 46.77%

VI 10.41% 26.832 31.20° 48.30%
VI (Control) 9,19Pc 20.65" 25.87° 42.63°

Spring-Summer 2018

I 9.37% 24.94° 29.97% 55.30?

1 10.77° 26.64° 31.45° 57.172

1l 7.38 25.192 28.28%¢ 46.23°
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\ 7.720 24.917 27.15 51.50%
\ 7.01¢ 24.39% 27.34> 50.43%®
Vi 10.41° 26.83% 31.20° 50.93%*
VI (Control) 9.192b° 20.65° 25.87¢ 46.87°

Note: Values in the same column with the different letters indicate significant difference
at P <0.05.

At harvest stage, in Winter-Spring 2017 - 2018, the length of branch of the
experimental treatments ranged from 55.07 to 42.63 cm, the longest branch was
formula 11 and the shortest was control, however, this difference was not statistically
significant. In the Spring - Summer 2018 crop, the length of the primary branches of
the formulas varied between 46.23 and 57.17 cm, the longest was still formula 11, this
difference was statistically significant. The research results indicated that during the
flowering, pegging, podding and harvest stages of both crops, formula Il which uses
Bacillus BaD-S20D12 bio-product with at a dose of 10 kg/ha during sowing seeds
showed the longest primary branch of L23, contributing to the growth and development
plant.
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3.2.1.3. Effects to the number of leaves on the main stem
Table 3.13. Effects of the method of using Bacillus bio-product to the number of leaves
on the main stem (Unit: leaves/plant)

Formula Period of investigation
Flowering Pegging | Podding | Harvest
Winter-Spring 2017 — 2018

I 6.50? 7.73 9.73° 10.40%

1 6.60° 9.67" 11.502 10.778

1L 5.80% 7.97° 8.83" 8.17"

1\ 5.47° 7.93 9.03" 10.40%

V 5.50° 7.80P 9.47° 8.60%°

VI 6.23% 9.63% 11.732 8.50°°

VI (Control) 5.60° 7.90P 9.232 7.57¢

Spring-Summer 2018

I 6.33% 7.73 9.73° 11.37°

1 6.502 9.172 11.378 13.232

I 5.30¢ 7.97° 8.83" 10.73°

Y/ 5.47¢ 7.93P 9.03° 10.77°

V 5.50°¢d 7.80P 9.47° 11.20P

VI 6.232¢ 9.10° 11.30° 13.10?

V1 (Control) 5.600cd 7.90° 9.20° 10.87°

Note: Values in the same column with the different letters indicate significant difference
at P <0.05.

Compared to the Winter-Spring 2017 — 2018 crop, the Spring -Summer 2018
crop's harvest stage revealed that the formulas had higher number of leaf/ plant, in
formula 11 and formula VI (13.10 - 13.23 leaves), the remaining formulas showed no
statistical difference, the formula Ill had the lowest leaf/plant (10.73 leaves). The
results of Table 3.13 indicated that in both Winter-Spring 2017 - 2018 and Spring -
Summer 2018 crops, formula Il using Bacillus BaD-S20D12 bio-product with at a dose
of 10 kg/ha when sowing seeds produced the most leaves on the main stem.
3.2.1.4. The effects to the number of nodules

Table 3.14. Effects of the method of using Bacillus bio-product to the number of
groundnut nodules (Unit: nodules/plant)

Formula Period of investigation

Podding | Harvest
Winter-Spring 2017 — 2018

! 159.33% 206.67¢
L 192.33¢ 342 00°
1l 165.67%¢ 247 330¢
v 157.67" 242,330
v 153.67° 244,335
Vi 189.33% 274,330
VI (Control) 137.33¢ 260.67°
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Formula Period of investigation

Podding | Harvest
Spring-Summer 2018

| 260.33 307.00°
L 301.67° 422 007
i 264.67 306.67¢
v 257.33% 343.00°
v 254.33% 377 00P
Vi 289.33% 407 337
V1 (Control) 237.33¢ 349 67°

Note: Values in the same column with the different letters indicate significant difference
at P <0.05.

Winter-Spring 2017 - 2018 crop: At the podding stage, the formulas which
applied bio-product at both sowing and the first weeding, there was almost no statistical
difference in the number of nodules. At harvest stage, among treatment formulas had
the number of nodules with significant difference, the formula Il had the most nodules
(342.0 nodules/plant). Spring -Summer crop 2018: At both podding and harvest stages,
the dose and time of applying bio-product affected the experimental treatments, the
nodules number of formula Il had the most in both stages, 301.67 and 422.0
nodules/plant, respectively, but there was no significant difference with formula VI.
The results of Table 3.14 indicated that in both Winter-Spring 2017 - 2018 and Spring
-Summer 2018 crops, formula Il - using Bacillus BaD-S20D12 bio-product at a dose
of 10 kg/ha when sowing seeds stage produced a more number of nodules than other
formulas.

3.2.2. The effects to groundnut diseases
3.2.2.1. Rhizoctonia solani Kuhn

During the experimental investigation period, this disease was detected only in
the Winter-Spring 2017 - 2018 crop. In Table 3.15, evaluation of the disease's response
during the entire plant development by the area under the progressive disease curve
AUPDC showed that formula VII (control) had the highest disease rate of root rot
(17,66), while formula Il had 0.00, statistically significant difference. In Spring -
Summer 2018 crop disappeared of root rot disease on during growth and development
in L23 variety in Thang Binh district, Quang Nam province. The results in Table 3.15
indicated that Bacillus sp. BaD-S20D12 had the effect of limiting root rot disease.
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Table 3.15. The disease rate of Rhizoctonia solani Kuhn on the period of
investigation

Period of investigation (%)
Formula Seedlings  |Flowering, podding | Harvest AUDPC
Winter-Spring 2017 — 2018
I 0.208 0.10? 0.00 8.65%
] 0.00? 0.00? 0.00 0.00?
I 0.10? 0.10? 0.00 5.91%
v 0.10? 0.11° 0.00 6.15%
\Y 0.208 0.10? 0.00 8.80%
VI 0.108 0.00? 0.00 2.66%
V1 (Control) 0.412 0.212 0.00 17.66°
Spring-Summer 2018
I 0.00 0.00 0.00 0.00
] 0.00 0.00 0.00 0.00
i 0.00 0.00 0.00 0.00
Y/ 0.00 0.00 0.00 0.00
V 0.00 0.00 0.00 0.00
Vi 0.00 0.00 0.00 0.00
VI (Control) 0.00 0.00 0.00 0.00

Notes: Values in the same column with the different letters indicate significant
difference at P < 0.05.
3.2.2.2. Stem rot disease (Sclerotium rolfsii Sacc.)

Table 3.16. The disease rate of stem rot in field conditions on investigation periods

Period of investigation (%0)
Formula Seedlings |Flowering, podding| Harvest AUDPC
Winter-Spring 2017 — 2018
I 0.30% 1.322 0.31° 37.03%
1 0.00° 0.30° 0.10° 8.38%
i 0.10° 0.40° 0.10° 14.45%
v 0.31% 1.452 0.32° 41.09°
V 0.20% 1.542 0.32° 41.44°
VI 0.10° 1.502 0.21° 35.53%®
VI (Control) 0.51° 1.662 0.992 83.51°¢
Spring-Summer 2018
I 0.202 0.60? 0.21° 28.83%®
1 0.102 0.30? 0.10° 14.292
1L 0.102 0.30? 0.10° 14.492
\Y/ 0.202 0.722 0.21° 32.82%
V 0.202 0.822 0.32° 37.99%
VI 0.202 0.80? 0.21° 35.06%
VI (Control) 0.512 1.24° 0.872 68.03°

Note: Values in the same column with the different letters indicate significant difference
at P <0.05.
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The results of Table 3.16 showed that the stem rot disease appeared to all three
stages growth and development of groundnut. The AUDPC of the Winter-Spring 2017
- 2018 crop revealed that formula V11 (control) had the highest disease rate (83.51), the
next was formula 1 (37.03), this index had lowest rate in formula Il (8.38) and there
was a statistical difference with formula VII. In the Spring -Summer 2018 crop,
AUDPC in formula Il and 11 had the lowest rates of stem rot disease (14.29 and 14.49,
respectively), whereas the formula V11 had the highest rate of this disease (68.03), this
difference was statistically significant. Thus, in both crops, formula Il - using Bacillus
BaD-S20D12 at a dose of 10 kg/ha when sowing stage achieved the highest technical
efficiency in managing stem rot disease on groundnut in Thang Binh, Quang Nam.
3.2.2.3. Black collar rot disease (Aspergillus niger Van Tiegh)

Table 3.17. The disease rate of black collar rot in field conditions
on investigation period

Period of investigation
Formula Seedlings | Flowering, podding | Harvest AUPDC
Winter-Spring 2017 — 2018
I 0.30° 1.322 0.31° 56.48™
1 0.10? 0.30P 0.20P 16.32°
i 0.20? 0.41° 0.20P 22.43%
Y/ 0.31° 1.442 0.32° 61.03°
\ 0.41° 1.542 0.43° 68.83°
VI 0.30? 1.50? 0.31° 62.30°
VI (Control) 0.51° 1.67° 1.21° 91.12¢
Spring-Summer 2018
I 0.20? 1.21%¢ 0.21° 48.228c
1 0.10? 0.30° 0.20? 16.30?
1L 0.10? 0.40°° 0.20? 19.69%
Y/ 0.31° 1.552 0.322 64.21°
\Y/ 0.31° 1.43% 0.422 62.56
VI 0.30° 1.50? 0.31° 62.34
VI (Control) 0.41° 1.652 0.542 74.65°

Note: Values in the same column with the different letters indicate significant difference
at P < 0.05.

Evaluation of the disease's response during the entire plant development by the
area under the progressive disease curve (AUDPC) of black collar rot in the Winter-
Spring 2017 - 2018 crops showed that fomula VII (control) untreated had the highest
(91,12), while formula II had the lowest value (16,32), significantly difference. Similar
to the Winter -Spring 2017 - 2018 crop, AUDPC of the Spring -Summer 2018 crop had
the highest value with formula VII (control) untreated bio-product (74.65), while the
lowest was formula II (16.30), significantly difference. Thus, Table 3.17 showed that
the application of 10 kg/ha BaD-S20D12, in sowing stage was core role and achieved
the highest technical efficiency in managing black collar rot disease on groundnut.
3.2.2.4. Bacteria wilt disease (Ralstonia solanacearum Smith)
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Table 3.18. The disease rate of bacteria wilt disease in field conditions on
investigation period

Period of investigation (%)
Formula Seedlings Flower_lng, Harvest AUDPC
podding
Winter-Spring 2017 — 2018

I 0.30? 0.51° 0.21° 28.45%¢

1 0.10° 0.10¢ 0.10P 7.86%

i 0.10° 0.50% 0.10P 20.90%

Y/ 0.20? 0.83° 0.22° 36.23"

\ 0.30? 0.82b¢ 0.21° 38.78

VI 0.10? 1.10P 0.42° 46.14°

VI (Control) 0.41° 1.672 1.10° 86.23¢

Spring-Summer 2018

I 0.20? 0.40" 0.21° 22.41%®

1 0.10? 0.20¢ 0.10P 11.10°

i 0.10? 0.50°° 0.10° 20.86%

Y/ 0.20? 0.61°° 0.11° 27.28%

V 0.20? 0.72b¢ 0.21° 32.60%

VI 0.20? 1.00% 0.41° 45.65"

VI (Control) 0.31° 1.552 0.972 77.33°

Note: Values in the same column with the different letters indicate significant difference
at P < 0.05.

In the Winter-Spring 2017 - 2018 crop, AUDPC of bacterial wilt disease
revealed that the formula Il was lowest (7.86), formula VII (control) was the highest
(86.23), significantly difference. In Table 3.18 showed that formula Il had the highest
technical efficiency in managing bacterial wilt disease on groundnut of L23 variety in
Thang Binh district, Quang Nam province. Similarly, the Spring -Summer 2018 crop,
evaluation of the disease's response during the entire plant development, AUDPC in
formula Il was the lowest (11,10) and the highest in formula VII with untreated bio-
product (77,33), significantly difference. AUDPC of other formulas varied from 20.86
to 45.65. Thus, the results of Table 3.18 showed that the formula Il - using Bacillus
BaD-S20D12 bio-product at a dose of 10 kg/ha, in sowing stage achieved the highest
technical efficiency in managing bacterial wilt disease on groundnut L23 variety in
Thang Binh district, Quang Nam province.
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3.2.3. Effects to yield components and yield of groundnut
Table 3.19. Yield components and yield of groundnut

No. of | No. of filled Ploo_ pod Theqretical Agtual
Formula plant/m?| pod/plant weight _yleld _yleld
(9) (quintal/ha) | (quintal/ha)
Winter-Spring 2017 — 2018
I 27 16.272 130.002 43.00° 21.00°
1 28 15.77% 136.672 45.90? 25.302
i 28 14.03%® 128.672 37.90¢ 21.30°
Y/ 27 15.37% 131.802 41.00° 19.70°
\ 27 12.50P 131.33% 33.30" 19.70P
VI 28 13.80% 124.182 36.00° 22.30°
VI (Control) 27 13.43% 129.002 35.10¢° 20.30°
Spring-Summer 2018
I 27 14.67% 121.33% 36.10° 20.30%
1 28 16.33? 126.33° 43.30° 23.002
i 28 13.33° 124.67% 34.90°° 20.00%
1\ 27 13.67° 121.00" 35.30° 18.30°
\ 27 13.33° 120.33° 32.50° 19.00¢
VI 28 16.67° 125.67° 44.00° 20.07
VI (Control) 24 13.00P 120.00° 28.10° 19.70Q°

Note: Values in the same column with the different letters indicate significant difference
at P <0.05.

In Winter-Spring 2017 — 2018 crop: The theoretical yields among formulas
varied from 33.33 to 45.90 quintals/ha, the highest in formula Il (45.90 quintals/ha).
Formula Il was also the highest actual yield (25.30 quintals/ha), significantly difference
with other formulas. In Spring -Summer 2018 crop: The theoretical yields among
formulas varied from 28.10 (control) to 44.00 quintals/ha (formula VI1). The actual
yield between formulas ranged from 18.30 and 23.00 quintals/ha, but there was no
statistically significant difference among the treatments compared to the control
formula (except formula I1).

Through the research results, we found that the dosage and time of treatment of
Bacillus bio-product BaD-S20D12 had affected the growth, development and yield of
L23 groundnut variety in the Winter-Spring 2017 - 2018 and Spring -Summer 2018
crops. Formula 11, using the Bacillus BaD-S20D12 bio-product at a dose of 10 kg/ha,
in sowing stage effectively in promoted growth, increase the number of plant nodules,
and produced higher yield than other experimental formulas.
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3.3. APPLICATION OF RESEARCH RESULTS TO BUILD MODELS OF
GROUNDNUT PRODUCTION IN QUANG NAM PROVINCE
3.3.1. Effects to bio-product to growth and development of groundnut
Table 3.21. Some indicators related to the growth and development of groundnut in
experimental formulas

The lenath No. of |No. of nodules|No. of nodules
Plant of rimgr leaves on in the in the
Formula height P Y| the main flowering immature
branches :
(cm) (cm) stem stage podding stage
(leaf/stem) | (nodule/plant) | (nodule/plant)
Control 44.1° 48.0° 11.8° 1162 125°
Formulal - BaD | 53.4° 51.6° 12.1° 1392 169?
Formula 2 - Biota | 47.7° 50.3% 11.78 1212 136°

Note: Values in the same column with the different letters indicate significant difference
at P <0.05.

The results showed that BaD bio-product (Formula 1 - BaD) increased the plant
height, branch length and the number of nodules in the immature podding stage
compared to the control (Table 3.21). However, the formula using Biota bio-product
(Formula 2 - Biota) showed no significant difference when compared to the control.
3.3.2. Effects to the group of wilt groundnut diseases

Table 3.23. Rate of plant death due to some major wilt diseases on groundnut

(Unit: %)

Formula Black collar rot Stem rot Bacteria wilt
Control 3.01¢ 6.28° 2.11°
Formula 1 - BaD 0.712@ 0.922 1.302
Formula 2 - Biota 2.81P 1.008 1.75%

Note: Values in the same column with the different letters indicate significant difference
at P < 0.05.

The results showed that stem rot disease and grey collar rot disease were not
harmful to groundnut in the fields. Regalding black collar rot, stem rot and bacteria wilt
disease, the BaD bio-product (formula 1 - BaD) were able to limit the diseases, with the
lowest rate of plant death, significantly difference. Table 3.23 showed that stem rot
disease had severe damage, however applying the BaD bio-product (formula 1 - BaD)
considerably reduced disease rate compared to the control untreated formula.



3.3.3. Yield and economic efficiency
Table 3.24. Economic efficiency of using Bacillus bio-product of groundnut in Quang

Nam province
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Actual Yield EC>(<)tS|:[a Price ir;rc(grﬂe irl?é(cfrrr?e
Formula yield | difference (2.000
(kgha) | (kg/ha) (1.000 | ka) (1.000 (1.000
vnd/ha) vnd/ha) | vnd/ha)
Control 2.150 - - 20 43.000 -
Formula 2550 400 2.000 20 51.000 6.000
1-BaD
go”lg!“a 2.300 150 2.000 20 46.000 1.000
— Blota

The research results indicated that when compared to the control-untreated with
the bio-product, the formula using BaD (formula 1 - BaD) increased yield by 400 kg/ha,
by 18.6%, and by 150 kg/ha, by 7.0% in formula using commercial bio-product
(formula 2 — Biota). Total income of the BaD bio-product (formula 1 - BaD) was also
the highest (51,000,000 vnd), extra income was 6.000.000 vnd compared to control
formula and was 5,000,000 vnd compared to commercial bio-product (formula 2 —
Biota). Thus, the BaD bio-product (CT1-BaD) increased yield and economic efficiency
significantly compared to Biota (CT2-Biota) and control-untreated with bio-product.
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CHAPTER 4. CONCLUSIONS AND RECOMMENDATIONS

4.1. CONCLUSIONS

(1) The six bio-products had the ability to increase the germination rate (83.84
- 89.89%), increase the number of nodules, stimulate growth and development and
increase the yield of L23 groundnut variety in Quang Nam province. The bio-products
limited rust and leaf spot diseases on L23 groundnut variety, disease rate and index
were lower in both crops than the control. We selected the BaD-S20D12 bio-product
which can provide the highest actual yield, 26.97 quintals/ha and 21.96 quintals/ha,
respectively, in the Winter-Spring 2017 - 2018 and Spring-Summer 2017 crops, an
increase of 18.29% and 21.13% compared to the control formula.

(2) Using the bacterial bio-product produced from Bacillus sp. BaD-S20D12 for
groundnut at a dose 10 kg/ha, mixed into the soil and spread on seeds when sowing
stimulated the growth, limited stem rot (0.1-0.3% disease rate), black collar rot (0.1-
0.3% disease rate) and bacterial wilt diseases (0.1-0.2% disease rate), increased the
number of nodules compared with the control in both crops. Actual yield was 25.3
quintals/ha in the Winter-Spring crop 2017 - 2018 and 23 quintals/ha in the Spring-
Summer 2018 crop, were higher than the control and other formulas.

(3) The results of model indicated that using bacterial bio-product produced from
Bacillus sp. BaD-520D12 had high economic efficiency of L23 groundnut variety
production in Quang Nam province, the yield increased by 400kg/ha, by 18.6%
compared to control and by 150 kg/ha, by 7.0% compared to the commercial bio-
product. The extra-income of the BaD bio-product (formula 1 - BaD) was 6,000,000
vnd compared to control formula and was 5,000,000 vnd compared to commercial bio-
product.

4.2. RECOMMENDATIONS

(1) Applying the BaD-S20D12 bio-product at a dose of 10kg/ha, mixed into the
soil and spread on seeds when sowing was recommended for the groundnut cultivation
areas in Quang Nam province.

(2) Expansion of the groundnut production model using BaD-S20D12 bio-
product in others provinces in Central Vietnam.

(3) Conducting the trial production with BaD-S20D12 bio-product from Bacillus
sp. BaD-S20D12 bacteria to register commercial products.
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