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Tém tit: Vi khuén kich thich sinh truong tdc ddng dén cay trong thong qua co ché€ déi khang véi tdc nhan
gay bénh, san sinh chét kich thich sinh truéng thuc vat va kich thich tinh khang dich hai ctia ciy trong.
Trong nghién cttu nay, nang kich thich sinh trudng cta cay lac ¢ diéu kién dong rudng thong qua mot s
chi tiéu nhu ty 1€ moc, chiéu cao cay, chiéu dai canh, s6 13, s6 hoa, s& ndt san, cac yéu td cdu thanh nang
sudt va nang suat cua Bacillus sp. S18F11 va Bacillus sp. S20D12 da duoc danh gia. Két qua cho thdy Bacillus
sp. S20D12 lam tdng ty 1& moc, ting chiéu cao cdy, tang sd luong ndt san va tdng ndng suat thuc thu
(26,8%) so voi déi ching. Tuy nhién, khong c6 sy khac biét thong ké vé cac chi tiéu sinh tredng va nang
sudt lac thu dugc & cac cong thire thi nghiém véi s6 Ian bén ché pham khéac nhau. Vi vay, chi can xtt ly vi

khuan Bacillus truede luc gieo hat 1a dat hiéu qua cao.

Tw khoa: Bacillus, cay lac, kich thich sinh tredng, vi khuan

1  Datvan dé

Véi ddc diém thich tng rong, cay lac (Arachis hypogaea L.) dugc trong pho bién ¢ nhiéu
nudc trén thé gidi [7] ciing nhu cac vung sinh thai 6 Viét Nam. Hat lac dung lam thye pham cho
nguoi, nguyén liéu cho cong nghiép. Phé phu pham trong san xuat lac nhw than, 13, kho dau lac

duoc dung lam thttc dn trong chan nudi va lam nguyén liéu san xuat phan hitu co [3].

O Thira Thién Hué, lac 1a mot trong nhitng cay trong chinh véi dién tich hang nim
khoang 4000 ha. Mdc du vay, dién tich lac c6 xu hudng giam, nang suét lac con thap do nhiéu
nguyén nhan nhu lac thwong duoc trong & cac vung dat ngheo dinh dudng va sy phd hoai cua
sau bénh [10, 13]. Vi khuan kich thich sinh treong cdy trong c6 kha nang ting cwong kha nang
hap thu chat dinh dudng, c6 dinh dam, phan giai cac hop chét kho tan, san sinh chét kich thich
sinh treong, va han ché cling nhu ting cuwong kha nang khang bénh, tir d6 lam ting nang suat
cay trong [5, 6, 14]. Ung dung vi khudn c6 ich dé kich thich sinh truong 1a chién lwoc phat trién

ndng nghiép theo hudng an toan va bén virng.

Trong cac nhém vi khuan kich thich sinh treong cay trong, vi khuan Bacillus dwoc st

dung nhiéu do phan 16n céc loai trong chi nay khong gay bénh cho con nguoi va ché pham san

* Lién hé: lecuong@huaf.edu.vn
Nhan bai: 03-5-2019; Hoan thanh phan bién: 18-5-2019; Ngay nhan dang: 27-5-2019



Lé Nhuw Cwong va CS. Tap 128, S6 3C, 2019

xudt ra c6 thoi gian song lau dai [8]. Vi vy, trong nhitng ndm qua, mot s& chung vi khuan
Bacillus trén cay lac da duwoc phan lap va tht nghiém tré lai trén cay lac. Két qua cho thay
Bacillus sp. S18F11 va Bacillus sp. S20D12 c6 kha nang han ché bénh héo ri hai lac va cho nang
sudt lac vuot trdi so voi ddi ching [2, 9, 11]. Nhim khéng dinh chung vi khuan cé hiéu qua cao
va on dinh cho san xuat ché phdm, hai ching vi khuan nay duoc thit nghiém véi s6 lan bon cho
lac khéc nhau. Bai bdo nay trinh bay két qua nghién ctru vé kha nang kich thich sinh trudong lac
ctia Bacillus sp. S18F11 va Bacillus sp. S20D12 phan 1ap tit ¢6 ré cay lac trong & Quang Nam va
Thtra Thién Hué.

2 Vatliéu va phuong phap
21 Viatliéu

Gidng lac duoc st dung la L14 hién duoc st dung pho bién tai tinh Thira Thién Hué,
duoc mua tir Cong ty c6 phan Giéng Cay Trong Vat Nudi Thira Thién Hué. Bacillus sp. S18F11
va Bacillus sp. S20D12 ¢6 ma s6 dinh danh trén ngan hang gen dua vao 16S rDNA lan luot 1a
JN572709 va JN572710 [9]. Hai chung vi khuan nay hién duwoc luu git tai Khoa Nong hoc,
Truong Pai hoc Nong Lam, Dai hoc Hué.

2.2 Phwong phap

Thi nghiém gdm 7 cong thiic stt dung Bacillus 1a S18F11 va S20D12; mbi chung vi khuan
stt dung 1, 2 hodc 3 Ian bon; cong thirc d6i ching khong sit dung vi khuan. D€ thuéan 1oi cho thi
nghiém dong rudng, cac ché€ phdm sinh hoc Bacillus tir cac chung vi khuan thi nghiém dwoc san
xuat dat mat d¢ 108 cfu-g™'. Thi nghiém duoc bd tri theo khdi hoan toan ngéu nhién, 3 Tan nhic
lai; dién tich mbi 6 thi nghiém la 15 m2 (3 m x 5 m). Trong mdi 6 ¢6 mot 6 phu dé€ thu cay theo
doi nét san voi dién tich 3 m2 Ché pham vi khuan duoc trén voi dét trén dong rudng va bon
vao dat theo hang ¢ cac thoi gian khac nhau véi liéu luong 1 g/m? dat (Bang 1).

Lac dugc trong ¢ chan dét thit nhe tai xa Phong Son, huyén Phong Dién, tinh Thira Thién
Hué. Lac dugc trong theo quy trinh khuyén cdo cho giéng lac L14 tai vung dat thit nhe ¢ Thira
Thién Hué. Mat d6 trong la 33 cay/m? v6i khoang cach hang cach hang 30 cm va cay cach cay 10

cm.
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Bang 1. Cong thtic thi nghiém va phuong phap bén vi khuén cho lac thi nghiém

5 Gieo hat Lam co dot1 Lam c6 dot2
Céng thirc thi nghiém Chf pAl}afn phoi lin (trrqn va,o dzitt (trQ,n vao ,dat (trQ,n vao ’dat
ché dé stt dung L, bon trwoc luc bon trudc bon trudéc
xu ly . Lo ;s
gieo hat) Iac 1am co) Itac 1am cé)
béi ching - - - -
Bacillus sp. S18F11-1 BaD S18F11 1 X - -
Bacillus sp. S18F11-2 BaD S18F11 2 X X -
Bacillus sp. S18F11-3 BaD S18F11 3 X X X
Bacillus sp. S20D12-1 BaD S20D12 1 X - -
Bacillus sp. S20D12-2 BaD S20D12 2 X X -
Bacillus sp. S20D12-3 BaD S20D12 3 X X X

Ghi chii: ky tu x thé€ hién ¢6 bon; — thé hién khong bon.

2.3 Theo ddi cac chi tiéu sinh trudéng, phat trién

Céc chi tiéu theo doi bao gom: 1) Ty 1&€ moc, vao 7 va 14 ngay sau khi gieo tién hanh dém
sO cdy co 2 14 x0e ngang so voi s hat duoc gieo; 2) Chiéu cao than chinh, chiéu dai cdp canh cap
1 dau tién do ttr chd phan canh cap 1 dau tién dén dinh sinh tredng; 3) S 14 trén than chinh, s6
1a xanh con lai khi thu hoach, s6 canh lac tai cac thoi diém la cay con, bit dau ra hoa, két thic ra

hoa va thu hoach; 4) S6 lugng nét san cta 3 cay trong 6 phu.

Trén mdi 6 thi nghiém, dung coc danh d&u 10 cay trén hai duong chéo d€ theo ddi cac chi
tiéu sinh truong va cac yéu t6 cdu thanh nang suét lac. Trudc khi thu hoach, dém tdng sd cay
trén 6 thi nghiém; tién hanh thu hoach 10 cay d€ theo d&i s§ qua chéc va khdi luong 100 qua khi
phoi kho & &m d6 12%. Nang suat ly thuyét (NSLT) duoc tinh theo cong thire: NSLT (kg-ha™) =
[s8 cay/m? x s§ qua chic cay x khdi lwong 100 qua (gam) x 7.500] / 105. Nang sudt thuc t& 1a
nang suat qua kho thu duoc tir cac 6 thi nghiém khi phoi dén am d6 12% quy ra trén hec ta.

24  Xurlysé liéu

S6 liéu trung binh cdc mau diéu tra & mdi 6 thi nghiém dwoc st dung x& ly thong ké
thong ké sinh hoc bang phan mém IBM SPSS 25.
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3 K&t qua va thao luan
3.1 Anh huéng cta vi khudn dén mét s chi tiéu sinh treéng ctia ciy lac
Ty 1€ moc

Ty 1é moc lién quan dén chat luong hat giong, thoi tiét khi hau khi gieo trong, va sw pha hoai
cua cac doi teong dich hai trong qua trinh hat ndy mam va moc 1én khoi mat dat [5]. Ty 1é moc
cua lac vao thoi diém 14 ngay sau gieo ¢ cac cong thirc thi nghiém khong 6 su sai khac nhau rd
rét (Bang 2). Lac 6 ty 1é moc rat cao dat tir 87,8% trd lén. Tuy nhién, ¢ thoi diém 7 ngay sau
gieo khi cay lac méi bat dau moc, cong thirc thi nghiém str dung chting vi khuan S20D12 ¢6 ty 1é
moc cao hon. Néi cach khac chung vi khuan nay lam tang toc d6 moc mam cua lac. Két qua nay
ciing phu hop véi két qua vé kha nang lam tang ty 1€ ndy mam va tdc d6 moc cua mot sd cay
rau khi xt¢ ly v6i chung vi khuan S20D12 [1].

Bang 2. Ty 1é moc ctia lac ¢ ky diéu tra 7 va 14 ngay sau gieo ¢ cac cong thiic thi nghiém véi cac chung

vi khuan Bacillus bon cho lac (%)

Ngay sau gieo
Cong thitc - 12
Déi ching 25,3b 87,82
S18F11-1 24,8b 91,32
S18F11-2 30,8 92,12
S18F11-3 23,2b 88,52
520D12-1 34,92 93,32
520D12-2 29,6% 89,82
520D12-3 28,8 91,72

Ghi chii: Trong cung mot cdt, cac s6 liéu theo sau béi cac chit cai khac nhau thé hién sai khac cd y

nghia thong ké khi so sanh Duncan ¢ mtc p < 0,05.

Chiéu cao cay

Chiéu cao cay lac do nhiéu yéu td quyét dinh. Chiéu cao cay lac ¢ cac cong thic thi
nghiém c6 suw khac biét khi cay lac két thtc ra hoa va thu hoach (Bang 3). Tuy nhién, cac ky diéu
tra trede d6 khong thay su khéac biét dang ké. Nguyén nhan ¢6 thé do giai doan trudce chiéu cao
cay lac con nho nén sy chénh léch khong dang ké. K€ tir khi két thic ra hoa, chiéu cao cay tang
vé6i t6c d6 nhanh dan dén su khac biét & cac cong thirc thi nghiém trong trieong hop co su tac
dong ctia vi khuan dén sinh trudong cua cay lac. Trong cac cong thitc thi nghiém, cong thirc st
dung chung vi khuan S20D12 cho chiéu cao cay 1én hon so v6i ddi chiing va cao hon cong thitc
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stt dung chung vi khuan S18F11 (Bang 3). Gitra cac cong thirc vdi s6 lan bon khéc nhau, sy khac
biét vé chiéu cao cay khong thuee sw ro rang.
Bang 3. Chiéu cao than chinh ctia lac & cac cong thike thi nghiém voi cac

ching vi khuan Bacillus bén cho lac (cm)

Déi chiing 3,952 4,902 8,102 12,752 18,322 28,990
S18F11-1 3,267 4,862 7,952 12,602 19,520 30,19
S18F11-2 3,602 4,952 8,132 12,652 19,34° 30,60
S18F11-3 3,282 4,692 8,062 12,912 18,600 28,94
S20D12-1 3,582 4,852 8,362 13,692 21,392 32,262
S20D12-2 3,222 4,852 8,232 12,712 19,490 29,94zb
S20D12-3 3,042 4,752 8,202 13,202 20,47 31,352

Ghi chii: Trong cung mot cot, cac s6 liéu theo sau bdi cac chit cai khac nhau thé hién sai khac ¢ y

nghia thong ké khi so sanh Duncan ¢ mtc p < 0,05.
S6 canh cdp 1 va chiéu dai cip canh cip 1 dau tién

Bang 4 cho thay ¢ cac cong thitc thi nghiém khong cé sy khac biét vé sd canh cdp 1. Tuy
nhién, ché pham vi khudn c6 anh huwong dén chiéu dai cdp canh cap 1 dau tién. Bén vi khuén
chung S18F11 va S20D12 cho lac déu lam tidng chiéu dai cdp canh cap 1 dau tién so véi ddi
chiing. Nhu vay, c6 thé thdy cac chung vi khuan nay ciing lam tang chiéu dai cap canh cap 1
dau tién nhu lam tang chiéu cao cay.

Bang 4. S6 luong canh cdp 1 va chiéu dai canh cap 1 dau tién ¢ cac cong thikc thi nghiém vodi cac chung

vi khuan Bacillus bén cho lac (cm)

Chiéu dai canh c4p 1 dau tién khi thu

Cong thirc S6 canh cdp 1 (canh) hoach (cm)
Déi ching 4,5 30.6°
S18F11-1 4,5 31,6°
S18F11-2 4,3° 32,1
S18F11-3 4,6° 32,5
$20D12-1 4,6° 33,8
$20D12-2 470 Bx
$20D12-3 4,6° 33,2

Ghi chii: Trong cung mot cdt cac s6 liéu theo sau bdi cac chit cai khac nhau thé hién sai khéc y nghia

théng ké khi so sanh Duncan ¢ mtec p < 0,05
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S6 14 trén than chinh

Bang 5 cho thay cac cong thitc thi nghiém c6 sw chénh léch vé so 1a va sd 14 xanh con lai
khi thu hoach. Tuy nhién, mtc do sai khac vé s6 1a & cac cong thirc thi nghiém khong rd rang.

Bang 5. S8 14 ctia cAy lac ¢ cac giai doan sinh trudng phét trién ¢ cac cdng thike thi nghiém véi cac chung

vi khuén Bacillus bén cho lac (1a/cay)

Cong thiic Ciy con Bat dau Ra hoa o Két thuc Thu S6 14 xanh lic
ra hoa ra hoa hoach thu hoach
Déi chiing 5,92 8,12 10,67 12,22 15,22 4,82
S18F11-1 5,82 8,02 10,42 12,02 16,32 4,92
S18F11-2 5,92 8,02 10,52 11,92 15,12 4,82
S18F11-3 5,82 8,12 10,52 11,92 15,42 5,12
520D12-1 5,82 8,12 10,62 12,12 16,12 4,92
S20D12-2 5,82 8,22 10,72 12,32 16,42 5,1a
S20D12-3 5,92 8,02 10,52 12,02 15,12 4,92

Ghi chii: Trong cing mot cdt, cac s6 liéu theo sau boi cdc chit cai khac nhau thé hién sai khac cé y nghia

thong ké khi so sanh Duncan & muc p < 0,05.

S6 lugng nét san

N6t sén ctuia cdy ho dau noéi chung va cay lac noi riéng la su twong tac gitta vi khuan not
san va thuc vat [4, 15]. Cac vi khudn n6t san c6 thé truc tiép xam nhap vao ré cay va dit duoc
moi quan hé cdng sinh véi thue vat hodc co su hd tro cta cac tic nhan khac [12]. Vi nhiéu co
ché khac nhau, cac vi khudn cdng sinh trong nét san sé ¢d dinh ni to ty do va cung cap dam cho
cay trong. Vao thoi diém bat dau ra hoa, s6 leong ndt san chua 6 su khac biét gitta cac cong
thirc thi nghiém. Tuy nhién, khi cay lac két thiic ra hoa, s6 luong nét san tang lén va c6 sy khac
biét dang ké. Trong d6, sd lwgng ndt san dat cao nhat ¢ cong thitc st dung chung vi khuan
S20D12 bon moét lan trude luc gieo. Tuong tu, véi chung vi khuan S18F11, céng thitc bon 1 lan
trude luc gieo cling cho s lwgng noét san nhiéu hon cong thire khac, méac du khong c6 su khac
biét thong ké. Nguyén nhan cta su sai khac nay ¢6 thé do sy canh tranh gitra cac vi khuan khi
bén v6i s6 luong 16n vi khuan Bacillus.
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Bang 6. S6 luong ndt san & cac cong thike thi nghiém véi cac ching vi khuén Bacillus bén cho lac
(nét san/cay)

Cong thirc Bit diu tra hoa K&t thic ra hoa
Déi ching 84,62 96,2°
S18F11-1 94,72 178,620
S18F11-2 90,82 159,02
S18F11-3 90,72 146,420
S20D12-1 88,32 235,32
S520D12-2 77,62 167,420
S520D12-3 95,82 216,82

Ghi chii: Trong cung mot cdt, cac so liéu theo sau bai cac chit cai khac nhau thé hién sai khac c6 y

nghia thong ké khi so sanh Duncan ¢ mtc p < 0,05.

3.2 Anh hudng ciia vi khuan dén su ra hoa, cic yéu t6 cdu thanh ning suit va ning suat lac

Vi sy ra hoa cua lac, ¢6 sy sai khac vé ra hoa khi st dung ché pham tir hai chung vi
khuan bén cho lac. Chiung S20D12 lam tang sd luong hoa ra trong 10 ngay dau, cao hon so véi
d6i chiing va chung S18F11 (Bang 7). Lac ra hoa sém va tap trung la tién dé dé€ nang cao sd
lwong qua chéc trén cay khi thu hoach. Tuong tu, tong s8 hoa/cay & cac cong thitc bon vi khudn
S20D12 ciing cao hon so véi d6i chiing va cac cong thirc bon chung S18F11. Su chénh 1éch gitra
cac cong thic voi s6 Tan bon khac nhau la khong dang k€ do vao thoi diém lac ra hoa ché pham
méi chi bon Ian 2, chua bén Ian 3 nén khong anh hudng dén sy ra hoa cua lac so véi cong thic
chi bon triede khi gieo. Ty 1€ hoa hitu hiéu nhin chung khéng cé st khac biét gitta cac cong thizc
thi nghiém.

SG qua chéc trén cay c6 sw khéc biét gifta cac cong thize thi nghiém. Cong thiic st dung
chung vi khudn S20D12 bén 1 Tan ltc gieo hat cho s8 qua chic trén cay cao nhat (10,2 qua/cay).
SG qua chac trén cay c6 lién quan chit ché dén sy ra hoa tap trung, dinh dudng hap thu va qua
trinh quang hop cta cay trong d€ tich Iy chat kho [16]. Thong thuong, lac ra hoa tap trung soém

sé cho ty 1€ qua chac trén cay cao.

Khéi luwong qua phu thudc vao gidng lac duoc st dung ciing nhw diéu kién ngoai canh
lién quan dén qua trinh tong hop, van chuyén va tich 1y chat kho. Trong thi nghiém nay chung
vi khudn S20D12 c6 xu hudng lam tang khdi luong qua, nhung chua cé su khac biét rd rang véi

cac cong thirc thi nghiém khac.

Nang sudt ly thuyét gitta cac cong thirc thi nghiém c6 su sai khac c6 y nghia (Bang 7). Su
khéc biét nay 1a do cd su sai khac ctia cac yéu t& cdu thanh nang suat nhu s6 qua chac, khéi

luong qua 6 cac cong thirc thi nghiém. Nang suat thuc thu ¢ cac cong thirc thi nghiém cling c6
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c6 sy sai khac. Lac dwgce bon Bacillus sp. S20D12 cho néng suat thuwe thu cao hon so véi ddi
chiing. Trong cac cong thirc thi nghiém, viéc sit dung Bacillus sp. S20D12 bén 1 Tan vao luc gieo
cho nang sudt vuot trdi so voi ddi chimg va cong thire ste dung Bacillus sp. S18F11 boén 1 lan luc
gieo. So véi cac cong thire thi nghiém khac, sit dung Bacillus sp. S20D12 bén 1 Ian truede lace gieo
cho ndng suat cao hon, nhung su khac biét khong c6 y nghia thong ké (Bang 7).

Bang 7. Mot s6 chi tiéu vé ra hoa, cac yéu t6 cau thanh ndng suat va nang sudt lac ¢ cac céng thic

thi nghiém véi cac chung vi khuan Bacillus bén cho lac

S6hoal0  Tongsd  Tyléhoa S6 qua Khoi Ningsuidt Ning sudt
Cong thitc  ngay dau hoa hitu hiéu  chic/ciy  lwong100 1y thuyét  thuc thu
(hoa/cay) (hoa/cay) (%) (qua) qua (gam) (kg/ha) (kg/ha)
Déi chiing 27,926 37,1¢ 23,22 8,6° 1362 2895bc 1863b
S18F11-1 26,0° 37,3b¢ 24,72 9,2 1382 3142abc 1813b
S18F11-2 26,2b 35,8¢ 24,02 8,6° 1332 2831¢ 2175
S18F11-3 26,4> 41,0 22,02 9,0%® 1352 3007b¢ 222320
S20D12-1 30,42 42,62 23,92 10,22 1422 35852 23632
S20D12-2 30,82 41,62 23,6 9,82 1412 34202b 2075zb
S20D12-3 29,92 36,3¢ 27,52 10,02 1432 35392 1938b

Ghi chii: Trong cung mdt cdt, cac s6 liéu theo sau bdi cac chit cai khac nhau thé hién sai khac cd y

nghia théng ké khi so sanh Duncan & muc p < 0,05

4  Kétluan

St dung Bacillus sp. S20D12 bon triede khi trong lac hoac két hop bon trude lac gieo, bon
b6 sung ltc lam co dot 1, dot 2 lam tang ti 1é moc, tdng chiéu cao cdy, chiéu dai canh cidp 1 dau
tién, lam tang s lwgng not san, lam tang mot s6 yéu t6 cadu thanh nang suat va nang suat lac.
Pac biét, st dung Bacillus sp. S20D12 boén 1 lan trude lac gieo hat ¢d hiéu qua rd rét trong kich
thich sinh truéng va nang cao nang suat lac (26,8%) so voi d6i ching. Voi hiéu qua han ché
bénh hai, kich thich sinh truedng va nang cao nang sudt lac, Bacillus sp. S20D12 can dwgc nghién

cttu d€ san xuat ché phdm ting dung trong san xuat lac.

Loi cdm on
Tap thé tac gia tran trong cam on B Gido duc va Pao tao, Dai hoc Hué, Truong Pai hoc

Nong Lam, Khoa Nong hoc da hd tro trang thiét bi va kinh phi cho thiec hién nghién cttu nay
v6i Dé tai cap by ma sd B2017-DHH-42.
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GROWTH PROMOTION AND YIELD ENHANCEMENT
EFFICIENCY BY BACILLUS STRAINS FOR GROUNDNUT
UNDER FIELD CONDITION IN THUA THIEN HUE PROVINCE

Le Nhu Cuong'¥, Hoang Kim Toan?, Nguyen Xuan Vu?, Thai Thi Huyen!, Le Thi Thu Thao!

! University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietnam
2 Hue University, 4 Le Loi St., Hue, Vietham

Abstract: Plant growth promoting bacteria promote (PGPB) the growth of plants via disease suppression,
production of phytohormone, and induction of systemic resistance. In this study, two indigenous PGPBs,
namely Bacillus sp. S18F11 and S20D12 were tested for groundnut under natural field conditions. The
ability to promote groundnut growth in terms of plant emergence, plant height, branch length, number of
leaves, flowering, number of nodules, yield components and pod yield was studied. The results show that
Bacillus sp. S20D12 (applied just before sowing) increases the plant emergence rate, plant height, number
of nodules, and actual yield by 26.8% compared with the control. However, there is no statically
significant difference regarding growth indicators and yield with replicates with different bacillus
application. Overall, the application of Bacillus just before sowing can result in more benefit in groundnut
cultivation.

Keywords: Bacillus, bacteria, groundnut, plant growth stimulation
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