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TOM TAT

Thi nghiém duoc thuc hién nhim muc tiéu danh gia hiéu qua cta cac ching vi khuin quang
duong khong luu huynh mau tia hoa tan kali toi sy ndy mam cda hat ngé va laa. Thi nghiém duoc
bé tri hoan toan ngau nhién voi cac chiing vi khuin hoa tan kali, Cereibacter sphaeroides M-S1-09,
Rhodopseudomonas thermotolerans M-So-11, Rhodospeudomonas palustris M-So-14 va hén hop
3 ching vi khuén lan luot & cac ty 1é pha loang (mL/mL) 1: 500, 1: 1.000, 1: 1.500, 1: 2.000, 1:
2.500 va 1: 3.000, vé6i 3 1an lap lai, méi 1an 1ap lai la 1 dia petri chita 10 hat ng6 hay laa. Két qua cho
thdy, cac ching vi khudn C. sphaeroides M-SI-09, R. thermotolerans M-So-11 va R, palustris M-So-
14 khong gay doc doi voi hat ngo va lua & giai doan ndy mam. Trong d6, ty 1é pha loang 1: 2.500 &
ca 3 chung vi khuin don C. sphaeroides M-SI-09, R. thermotolerans M-So-11 va R. palustris M-So-
14 va hdn hop 3 chiing khong gay doc tinh ma con hiéu qua tot nhat téi chi s6 stic séng ctia mam,
voi gia tri lan luot 1a 17,5, 12,0, 12,6 va 8,72% so véi doi ching, chi dat 5,47% do6i voi hat ngo va
9,60, 9,78, 10,0 va 11,7 so voi doi ching, chi dat 7,31% doi véi hat lua. Dong thoi, ty 1é pha loang 1:
2.500 ciing gép phan cai thién chi s6 ting stc séng clia mam ngd tuong tng voi 219,1; 102,7;
129,7; 59,2% va mam lua twong tmg voi 31,4; 33,8; 37,3 59,8% doi véi titng chting don M-S1-09, M-
So-11, M-So-14 va hén hop 3 chiing.

Tit khéa: Vi khuan hoa tan kaili, vi khudn quang duong khong hru huynh mau tia, hat lia, i ndy

mam, hat ngé.

1. DAT VAN BE

St ndy mam ctia hat va hinh thanh cay con 1a
qua trinh chuyén déi quan trong trong chu trinh
song cla cay trong gop phan dat duoc sinh khoi va
nang suat cao [1], [2]. Trong d6, viing ré 1a ving
tuong tac lien tuc gitta ré cay va quan thé vi sinh
vat dat. Thong qua dich tiét cta ré cay troéng, vi
sinh vat duoc thu hat dén ving ré, xam chiém bé
mat ré va cac mo bén trong [3]. Vi khuin viung ré
kich thich ting trudng cay trong (Plant growth
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promotion rhizobacteria, PGPR) thong qua moét so
phuong thtc hoat dong truc tiép hoac gian tiép
g6p phan tang ham luwong dudong chat hitu dung,
san xuat hormone cay trong, phat trién chéi va ré,
bao vé cay trong chong lai mot s6 mam bénh [4].
Tuy nhién, tmg dung PGPR trén thuc t€ da bi han
ché boi cac co ché céi thién tang trudng, sic khoe
va nang sudt cta cay trong gom kha niang xam
nhap vao vung ré cla cay tréng va phat trién trong
cac diéu kién moi truong khac nhau [5]. Hon nita,
vi khuén ndi sinh kich thich ting trudéng thuc vat
chu yéu hién dién trong hé thong ré c6 vai tro tich
cuc do6i voi sur phat trién ctia cay trong ciing nhuw
chong lai cac diéu kién bat loi va duoc sit dung lam
phan bén sinh hoc [6]. Vi khuidn quang duong
khong luu huynh mau tim (PNSB) da duoc ap
dung trong san xuit néong nghiép nho kha nang
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san xudt va tich lily cac hop chat c6 loi cho su phat
trién ctia cay tréong [7]. PNSB c6 kha ning thuc
hién nhiéu chic ning hitu ich nhu kha ning co
dinh N [8], hoa tan P [9], hoa tan K [10], [11], x(
ly kim loai nang [12] va gidm thiéu phat thai CH,
[8], [13]. Ngoai ra, PNSB c6 kha ning tiét ra cac
kich thich sinh trudong thuc vat nhu: axit indole-3-
acetic va axit 5-aminolevulinic hé tro su phat trién
clia cay trong [13], [14], [15]. Bén canh d6, viec
khong c6 doc tinh cta té bao 1a mét trong nhitng
tiéu chi quan trong nhat doi voi viéc st dung ché
phdm sinh hoc vao trong thuc t€ [8]. Ngo hay
duoc goi 1a bap (Zea mays L) 1a mot loai cay ngil
c6c quan trong trén thé giéi duoc st dung lam
thuc pham va thic an gia stuc [16], [17]. Dién tich
canh tac ngo trén toan thé giéi nam 2021 dat 205,9
triéu ha véi tong san luong 1.210,2 triéu tan [18].
Ngo 1a cay luong thuc duogc trong phé bién & Viét
Nam, véi dién tich 902,8 triéu ha vao nam 2021.
Trong @6, ving Dong Nam bd cé dién tich canh
tac dat 54,7 nghin ha, nhung niang suit ng6 trung
binh cao nhat (71,4 ta/ha) va cao hon trung binh
ca nuoc (49,3 ta/ha). Dién tich canh tac va san
Iwong ngd ca nudc co6 xu huéng giam trong giai
doan 2017 - 2021, v6i san luwong nam 2021 dat
4.446 4 nghin tan [19]. Ngoai ra, laa (Oryza sativa
L) 1a cay luong thuc chinh ctia hon moét nita dan
s6 thé giéi [20]. Canh tac lua duoc xem 1a hé sinh
thai dat ngap nudéc do con nguoi tao ra, dong vai
tro quan trong trong san xudt luong thuc va bao
tén heé sinh thai [21]. Lua 1a cay luong thuc duoc
trong phé bién & Viét Nam, véi dién tich 7.109,0
nghin ha vao nam 2022, tap trung & ving dong
bang song Ctru Long (3.898,6 nghin ha), Bic
Trung bo, Duyén hai mién Trung (1.185,5 nghin
ha) va dong bang séng Hong (953,7 nghin ha).
Trong d6, dong bang song Ciu Long va dong
bang song Hong c6 nang suat lua cao lan luot 1a
61,9 ta/ha va 61,7 ta/ha, cao hon trung binh ca
nudc (60,0 ta/ha). Dién tich canh tac va san luong
Ita ca nudc c6 xu huéng giam trong giai doan 2018
- 2022, v6i san luong nam 2022 dat 42.660,7 nghin
tan [22]. Chinh vi vay, nghién cttu dugc thyc hién
nhim danh gia doc tinh cta cac ching vi khuin
hoa tan kali d6i voi hat ngo va lua & giai doan nay
mam dé dé xuat ty 1é phu hop cho tng dung trong
canh tac ngo va laa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Thi nghiém duoc thuc hién tai Khoa Khoa hoc
cay trong, Truong Nong nghiép, Truong DPai hoc
Can Tho.

Hat giong ngd lai DK6919S ctia Cong ty
Bayer, c6 thoi gian sinh truéng 90 - 95 ngay. Chiéu
dai trai ngé khoang 22 cm, 16i nho, hat c6 mau
vang cam, giéng chiu han, cting cay, xanh 14 va
chong d6 nga tot. Nang suit cao va 6n dinh, dat tir
10 - 12 tdn/ha. Ngoai ra, dé danh gia tinh 6n dinh
ctia cac ching vi khudn da thit nghiém, cac ching
nay duoc danh gia twong tu trén hat lua, & giong
OM5451.

Giong lua Oryza sativa cv. OM 5451 lai tir t6
hop lai Jasmine 85 x OM 2490, c6 thoi gian sinh
truéng 88 - 93 ngay, chiéu cao cay 85 - 95 cm, khoi
luong 1.000 hat 25 - 26 g va nang sudt 6 - 8 tdn ha?
[23].

Nguén vi khuidn quang dudng khong lueu
huynh mau tia: Cac chiing PNSB hoa tan kali gom:
C.  sphaeroides M-SI09, Rhodopseudomonas
thermotolerans M-So-11 va Rhodospeudomonas
palustris M-So-14 duoc phan 1ap va tuyén chon tir
dat phu sa trong dé tréong ng6 tai huyén An Phu,
tinh An Giang. Ham luong K duoc sinh ra tir 3
ching vi khuén 1an luot 1a 48,8; 49,3; 48,2 mg/L.
Ngoai ra, cac ching nay con c6 kha nang co dinh
N (dat 10,1; 13,5; 11,4 mg/L) va hoa tan Ca-P (dat
26,7; 27,0; 19,5 mg/L).

2.2. Phuong phap nghién ctru

Céc chtng vi khudn hoa tan K da tuyén chon
duoc nudi cdy trong moi truong BIM (pH=5,50) &
diéu kién vi hiéu khi sang. Sau 48 gio, cac ching vi
khuén duoc diéu chinh mat so té bao vi khuan dat
10® CFU/mL tuong duwong voi gia tri OD= 0,5 &
budc song 660 nm dé danh gia doc tinh doi voi cay
ngo & giai doan ndy mam dua trén chi s6 ndy mam
ctia hat (GI) va chi so tang stc song (IVI).

Hat ng6 duoc khir trung bang ethanol 70%
trong 3 phut va dung dich natri hypochlorite 1%
trong 10 phut, tiép theo rira bang nuodc cat vo
trung. Quy trinh danh gia doc tinh cta vi khuin
dén kha ning ndy mam cta hat ngd duoc thuc
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hién theo phuong phap ctia Kantha va cs (2015)
[8] va da duoc diéu chinh. Cac chiing PNSB hoa
tan K duoc st dung dé danh gia doc tinh doi voi
cay ngo6 thong qua chi s6 ndy mam & cac nong do
khac nhau. Cu thé 1a 1 mL ctia méi ching PNSB
da diéu chinh mat s6 va doi ching (nuoc cat) duoc
pha loang theo ty l¢ thé tich lan luot 1a: 500, 1.000,
1.500, 2.000, 2.500 va 3.000 mL. Ddi voi hon hop 3
chting PNSB v¢i 0,33 mL cho méi ching don duoc
tron 1an dé c6 1 mL hon hop.

Muoi hat ngoé duoc dat trén dia petri (10 cm x
1,5 cm) véi gidy loc 4m. Sau do, thém 5 mL huyén
pht ctia cac chiing PNSB & cac nong do¢ khac vao
tung dia va cac dia petri thit nghiém duoc 0 & 30°C
trong t0 nudi trong 5 ngay [24]. Sau khi 0, xac
dinh ty 1é ndy mam cta hat ngo, chiéu dai ré va
chiéu cao mam. Cu thé 1a dém s6 hat ndy mam, do
chiéu dai tir hat dén dinh cta r& mam, do chiéu
cao tir hat dén dinh ctia chéi mam bing thudc cé
chia vach dén mm.

Thi nghiém duwoc bo tri ngau nhién hoan toan,
moi chiing vi khudn & mot nong do pha loang duoc
xem 12 1 cong thitc v6i 3 1an 1ap lai. Ty 1é ndy mam
ctia hat ngo va chi sé sinh truéng ctia mam duoc
x4ac dinh theo mo ta ctia Ng va cs (2012) [25] va
Jakubus va Bakinowska (2018) [26] vao 120 gio
sau 0. Cac chi tieu khao sat duoc stt dung dé danh
gia doc tinh cta chtng vi khudn (B) d6i voi nay
mam va sinh truéng cta cay con so voi doi ching
(DW) nhu sau:

RSG (%) = [s6 hat ndy mam (B)/s6 hat nay
mam (DW)] x 100.

RRG (%) = [¥ chiéu dai ré& mam (B)/ X chiéu
dai ré mam (DW)] x 100.

GI = (RSG x RRG) /100.

Trong d6: RSG 1a ty lé phan tram hat nay
mam; RRG 14 ty 1é phan trim su phat trién cda ré;
Gl 1a chi s6 nay mam.

Danh gia su ting truéng ctia cay con xt ly cac
ching PNSB hoa tan K da chon.

GR = (t6ng so hat - téng so6 hat khong nay
mam) x 100%/tong s6 hat.

VI = (¥ chiéu dai r& mam + X chiéu dai choéi
mam) x GR (%).

IVI (%) = (VI VIpw) x 100%/ VI,

Trong d6: GR 1a ty lé ndy mam; VI l1a chi s
stc song; IVI 1a chi s6 tang stc song ctia mam.

Thi nghiém danh gia anh hudéng ctia cac
chiing PNSB lén sy ndy mam ctia hat lua duoc
thuc hién twong tu.

2.3. Xt ly s0 lieu

S6 lieu duoc tinh toan va xt ly thoéng ké
bang chuong trinh Microsoft Office Excel 2016. Xt
ly thong ké s6 liéu bang phan mém SPSS 13.0,
phan tich phuong sai (ANOVA) dé so sanh su
khac biét gitta cac nghiém thic bang phép kiém
dinh Duncan.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia c4c chiing vi khudn quang
duong khong leu huynh mau tia hoa tan kali dén
kha ning ndy mam ctia hat ngo

311 Anh huéng cia cic ching vi khudn
quang duong khong Iuu huynh madu tia hoa tan
kali dén chiéu dai ré va chiéu dai choi mam ngo lai

Chiéu dai ré mam: Két qua & bang 1 cho thay,
chiéu dai r& mam khac biét c6 y nghia thong ké 5%
doi véi tat ca chiing vi khudn don va hén hop. Dai
v6i ching don M-SI-09, cac ty 1é pha loang 1: 500,
1: 1.500 va 1: 2.500 c6é chiéu dai ré mam tuong
duong nhau v6i gia tri twong tng 10,0; 9,44; 9,97
cm. Ty 1é pha loang 1: 1.000 c6 chiéu dai ré mam
dat 6,46 cm thap hon ty & 1: 1.000 va 1: 3.000,
tuong tmg v6i 7,51 va 7,90 cm, cao hon so véi doi
chtmg (2,67 cm). Bén canh d6, bé sung ching vi
khuin M-So-11 c6 chiéu dai ré mam cao nhat & ty
lé pha loang 1: 2.500 vé6i 6,73 cm. Cac ty lé pha
loang 1: 500, 1: 1.000, 1: 1.500, 1: 2.000 va 1: 3.000
c6 chiéu dai ré mam dao dong 4,53 - 5,93 cm, cao
hon so véi doi chung (2,67). Trong khi d6, ty 1é
pha loang 1: 500 va 1: 2.500 ctia ching vi khudn M-
So-14 ¢6 chiéu dai ré mam cao twong duong nhau,
lan luot 1a 5,87 va 6,12 cm. Doi véi hon hop 3
chung vi khuén, ty lé pha loang 1: 1.000, 1: 2.000 va
1: 2.500 c6 chiéu dai r& mam cao tuong nhau va
cao hon so voi cac ty 1é pha loang 1: 500, 1: 1.500,
1: 3.000, voi gia tri 4,60; 4,90; 4,93 cm so véi 2,94,
3,34; 2,19 cm, theo thit tv. Bang 1 ciing cho thay,
bé sung ting ching don PNSB hoa tan kali M-SI-
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09, M-So-11, M-So-14 & cac ty 1é pha loang 1: 500
dén 1: 3.000 hodc hén hop 3 ching vi khudn voi ty
1é pha loang tir 1: 1.000 dén 1: 3.000 da gép phan
cai thién chiéu dai r& mam so voi déi ching. Két
qua nay tuwong tu voi nghién ctru ctia Miljakovié va
cs (2022) [27], b6 sung chiing don vi khudn kich
thich sinh truong cay trong Bacillus megaterium
hoac hén hop 2 chiung vi khuén Bradyrhizobium
Japonicum va Bacillus megaterium c6 chiéu dai ré
mam dau nanh 1an luot 1a 157,50 va 154,57 mm so
voi doi ching (144,63 mm). Bén canh d6, Roman-
Ponce va cs (2017) [28] ciing cho biét, hat mu tat
(Brassica nigra) duoc bd sung timg ching don vi
khudn Microbacterium sp. CE3R2, Bacillus sp.
CMIR3, Bacillus sp. CEIRI10, Alcaligenes sp.
CEIR6 hoac héon hop 7 ching vi khudn
(Microbacterium sp. CE3R2, Microbacterium sp.
NEIRS5, Curtobacterium sp. NMIRI,
Microbacterium sp. NM3R9, Bacillus sp. CMIRS3,
Bacillus sp. CEIRI10, Alcaligenes sp. CEIR6) da
cai thién chiéu dai ré mam so voi khong bé sung vi

khuidn. Déng thoi, két qud nghién ctu cda
Noumavo va cs (2013) [29] cho thdy, hat ng6 duoc
bé sung vi khudn kich thich ting trudng cay trong
dudi dang chung don Azospirillum Ilipoferum,
Pseudomonas fluorescens, hodc hon hop 2 chiing
vi khudn Azospirillum lipoferum va Pseudomonas
fluorescens, Azospirillum lipoferum va
Pseudomonas putida, Pseudomonas fluorescensva
Pseudomonas putida c6 chiéu dai ré mam dao
dong khoang 13,43 - 16,79 cm, cao hon so voi doi
ching (11,08 cm). Hagaggi va Mohamed (2020)
[30] ciing cho biét, chiéu dai r& mam ngod cé bé
sung vi khuidn Mixta theicola SAR (65 = 6,1 mm)
cao hon so véi d6i chung (31 + 89 mm). Tuy
nhién, trong nghién ctru nay chiéu dai chéi mam
chua theo mot quy luat nhat dinh, nén cac nghién
ctru tiép theo can danh gia hiéu qua cta cic ching
vi khudn hoa tan kali qua nhiéu thi nghiém hodc
nhiéu loai hat giong khac nhau. Diéu nay cho thay,
bd sung vi sinh vat gép phan cai thién chiéu dai ré
mam so v6i khong bé sung.

Béng 1. Anh hudng ctia cac chiing vi khudn quang duong khong luu huynh mau tia hoa tan kali
dén chiéu dai r& va chiéu dai chdi mam ngd

Ty 1é pha Chiéu dai ré (cm) Chiéu dai chéi mam (cm)
(rrll(I)jrrlr%L) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 2,67¢ 2,67¢ 2,67¢ 2,67¢ 4,47¢ 4,471 4.47¢ 4,47

1: 500 10,0° 5,93" 5,87% 2,94 6,32¢ 6,21° 5,441 4,58
1: 1.000 7,51° 5,03¢ 4,20¢ 4,60° 5,89¢ 5,95% 4,85° 4,93
1: 1.500 9,44* 5,64" 5,23" 3,34° 7,13° 6,11° 6,08" 6,22°
1: 2.000 6,46° 4,80 5,13" 4,90° 6,02¢ 5,44¢ 5,98 5,96
1: 2.500 9,97 6,73? 6,12° 4,93* 8,12¢ 6,15° 6,90% 5,97%
1: 3.000 7,90° 4,534 4,13° 3,19° 7,01° 5,51 5,58 5,83%
Micy | , . .| , , .
nghia
CV (%) 5,12 4,57 8,81 6,01 3,32 4,72 4,77 4,90

Ghi chu: Trong cung mot cot, nhiing sé coé chir theo sau khic nhau thi co sur khic biét y nghia thong
ké & mute 5% (*). PC: Poi chung; HH3D: Hon hop 3 chiing vi khudn gom M-SI-09 + M-So-11 + M-So-14.

Chiéu dai chéi mam: Chiéu dai chéi mam ngo
khac biet c6 y nghia thong ké 5% gitta cac ching
don vi khuan M-S1-09, M-So-11, M-So-14 va hén
hop 3 ching vi khuin. Trong do, chiing vi khuidn

M-S-09 va M-S0-14 c6 chiéu dai chdéi mam cao
nhat & ty lé pha loang 1: 2.500, voi gia tri tuong
ung 8,12 va 6,90 cm. Chiéu dai chéi mam dao dong
589 - 7,13 cm va 4,85 - 6,08 cm & cac ty 1é pha
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loang 1: 5.00, 1: 1.000, 1: 1.500, 1: 2.000 va 1: 3.000
tuwong tng voi chung vi khuan M-S1-09 va M-So-14.
Chiéu dai chéi mam cao tuong duong nhau & cac
ty 1é pha loang 1: 500, 1: 1.000, 1: 1.500 va 1: 2.500
doi véi ching vi khudn M-So-11, véi gid tri 1an luot
6,21; 5,95; 6,11; 6,15 cm. Hon nira, cic ty 1é pha
loang 1: 1.000 va 1: 3.000 c6 chiéu dai chéi mam
cao hon so voi déi ching, 14n luot 1a 5,44 va 5,51
cm so voi 4,47 cm. D6i véi hon hop 3 chiang vi
khuin, cac ty lé pha loang 1: 1.500, 1: 2.000, 1:
2.500 va 1: 3.000 c6 chiéu dai chéi mam lan luot 1a
6,22; 5,96; 5,97; 5,83 cm, cao hon so v6i cac ty 1é
pha loang 1: 500; 1: 1.000 va doi ching, tuong tng
voi 4,58; 4,93; 4,47 cm (Bang 1).

biéu nay ciing twong tu voi két qua nghién
ctru trén dau nanh cia Miljakovié va cs (2022) [27]
ap dung timg ching don vi khuidn Bradyrhizobium
Jjaponicum hodc Bacillus megaterium hay hon hop
2 ching vi khudn Bradyrhizobium japonicum va
Bacillus megaterium ciing da gép phan ting chiéu
dai mam twong tmg voi 128,18; 127,51; 127,08 mm
so voi doi chimg khong bd sung vi khudn, véi
118,42 mm. Bén canh d6, Noumavo va cs (2013)
[29] cho biét, hat ngd duoc bd sung vi khuédn kich
thich tang cay trong & dang ching don, hon hop 2
chang vi khuin hodc hén hop 3 chang vi khuin
(Azospirillum lipoferum, Pseudomonas fluorescerns,
Pseudomonas putida) c6 chiéu dai dao dong 7,07 -
8,39 cm, cao hon so voi doi ching, voi 5,43 cm.

312 Anh huéng cia cdc ching vi khudn
quang duong khong liru huynh mau tia hoa tan
kali dén ty Ié ndy mam va chi s6 ndy mam ngo lai

Ty I¢ ndy mam: Két qua & bang 2 cho thay, ty
lé ndy mam ctia hat ngo khac biét c6 y nghia thong
ké 5% & cac ching don M-SI-09, M-So-14 va hon
hop 3 ching vi khu4n. Ty ¢ ndy mam cta hat ngo
tuong duwong & cac ty 1é pha loang tir 1: 500 dén 1:
3.000 va cao hon so voi doi chung, twong tng voi
96,7 - 100% so véi 76,7%. Trong khi do, chung vi
khu4n M-So-14 c6 ty 1é ndy mam ¢ ty ¢ pha loang
1: 500 (96,7%) tuong duong véi cac ty 1é pha loang
1: 1.500, 1: 2.000, 1: 2.500 voi gia tri tuong tng
86,7; 86,7; 96,7%. Doi voi hon hop 3 ching vi
khuén, ty 1é ndy mam cao nhat & ty 1é pha loang 1:
1.000, voi 96,7%. Tuy nhién, ty lé ndy mam khac
biét khong c6 y nghia thong ké gitta cac ty 1é pha
loang & chiing vi khuan M-So-11.

Két qua & bang 2 cho thdy, b6 sung vi khuin
hoa tan kali chiing don M-SI-09 & ty 1é pha loang 1:
500 dén 1: 3.000, M-So-14 véi ty lé pha loang 1: 500
va 1: 2.500 hodc hén hop 3 ching vi khuin & ty le
pha loang 1: 1.000 c6 ty 1é ndy mam ctia hat ngo
cao hon so véi do6i ching chi bé sung nudc cat vo
trung. Két qua nghién ctu nay twong dong véi két
qua nghién ctru ciia Miljakovi¢ va cs (2022) [27],
hat dau nanh duoc b6 sung vi khudn Bacillus
megaterium hodc hén hop 2 ching vi khuin
Bradyrhizobium  japonicum va Bacillus
megaterium c6 ty 1&é ndy mam (dat tuong tng 90,75
va 90,50%) cao hon so v6i doi ching (87,25%). Hon
nita, hat ngd b6 sung ching don vi khuin
Azospirillum lipoferum, Pseudomonas fluorescens,
hodc hon hop 2 chung Pseudomonas fluorescens
va Pseudomonas putida c6 ty 1é ndy mam lan luot
1a 98,33; 93,33; 100,00% cao hon so voi doi chung,
voi 81,67% [29]. Theo Hagaggi va Mohamed
(2020) [30], ty lé ndy mam cta hat ngo duoc bd
sung vi khudn Mixta theicola SAR (97 + 9,35%)
ciing cao hon so véi doi ching (70 + 9,35%).

Chi s6 ndy mam: Két qua & bang 2 cho thay,
chi s6 ndy mam cta hat ngo khac biét c6 y nghia
thong ke 5% & cac chung vi khudn M-SI-09, M-So-
11, M-So-14 va hén hop 3 ching vi khudn. O
ching don vi khuin M-SI-09, chi s6 ndy mam cao
twong dwong nhau & cac ty 1é pha loang 1: 500, 1:
1.500, 1: 2.500, 1an luot 1a 490,1; 445,4; 471,1% cao
hon so v6i cac ty 1é pha loang 1: 1.000, 1: 2.000 va
1: 3.000, twong tng véi 355,6; 315,8; 385,9%. Trong
khi do, chi s6 ndy mam & ty lé pha loang 1: 500 va
1: 1.500 cta ching vi khudn M-So-11 lan luot 1a
289,8 va 292,5% twong duong vai ty 1é pha loang 1:
2.500 (261,3%) va cao hon cac ty 1é pha loiang 1:
1.000, 1: 2.000, 1: 3.000, voi 229,1; 210,2; 199,2%,
theo thtt tw. Doi véi chiing vi khudn M-So-14, chi
s6 ndy mam & ty lé pha loang 1: 500 va 1: 2.500
cao tuwong dwong, voi gia tri twong ung 278,1 va
288,9%, cao hon so véi cac ty 1é pha loang 1: 1.000,
1: 1.500, 1: 2.000, 1: 3.000, dao dong trong khoang
160,5 - 220,7%. Chi s6 ndy mam cao tuong duong
nhau & ty 1é pha loang 1: 1.000 va 1: 2.000 doi voi
hon hop 3 ching vi khuén, voi 217,4 va 200,2%,
theo thit tw, cao hon so vé6i cac ty 1é pha loang 1:
500, 1: 1.500, 1: 2.500, 1: 3.000, dao dong tir 124,6 -
130,5%.
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Bang 2. Anh huéng ciia cac chiing vi khusn quang duong khong liu huynh mau tia hoa tan kali dén ty 1é
ndy mim va chi s8 ndy miam ngo

Ty lé pha Ty 1é ndy mam (%) Chi s6 ndy mam (%)
(rrllig;lln%L) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 76,7° 76,7 76,7° 76,7° - - -

1: 500 100* 100 96,7° 86,7° | 490,1° 289,8° 278,1*° | 124,6°
1: 1.000 96,7° 93,3 83,3 96,7° | 355,6™ | 229,1™ 170,4° | 217,4*
1: 1.500 96,7 90,0 86,7 | 80,0 | 4454° 292,5° 220,7° | 130,5°
1: 2.000 100* 90,0 86,7 | 83,3 | 315,8° 210,2¢ 218,2° | 200,2
1: 2.500 96,7° 93,3 96,7° 80,0™ | 471,1° 261,3% 288,9° | 126,4"
1: 3.000 100° 90,0 80,0 83,3™ | 385,9 199,2¢ 160,5° | 129,3"

Miic y nghia * ns * * * * * *

CV (%) 4,58 8,36 7,95 5,82 6,89 9,56 46,00 10,19

Ghi chi: Trong cung mot cot, nhitng so co chir theo sau khic nhau thi co sur khac biét y nghia thong
ké & mute 5% (*). PC: Poi chung; HH3D: Hon hop 3 chiing vi khudn gom M-SI-09 + M-So-11 + M-So-14.

Chi s6 nay mam dat cao & ty lé pha loang 1:
500, 1: 1.500, 1: 2.500 & chiang vi khudn M-SI-09 va
M-So-11, trong khi @6, chi ndy ndy mam & chiing vi
khu4n M-So-14 va hén hop 3 ching vi khuan dat
cao ¢ ty lé pha loang 1: 500, 1: 2.500 va 1: 1.000, 1:
2.000, theo thtt te (Bang 2). Két qua nay tuong tu
véi nghién ctu cia Nookongbut va cs (2020) [31]
hat dau tay (Phasecolus vulgaris 1) b6 sung vi
khuidn quang duong khong luu huynh mau tia
KKSSRI1 voi ty 1é pha loang 1 g/L c6 chi s6 ndy
mam cao hon so véi ty 1é pha loang 5 g/L va 10
g/L & ca 2 diéu kien pH 4,5 (84,87% so voi 51,41 va
54,54%) va pH 7,0 (68,81% so véi 61,92 va 64,34%).
Bén canh d6, Kantha va cs (2015) [8] ciing cho
biét, chiing vi khuin Rhodospeudomonas palustris
KT103 & ty 1é pha loang 1: 2.000 va 1: 3.000 c6 chi
s6 nay mam cao lan lueot 99,27 va 105,42% so voi
cac ty 1é pha loang 1: 500 va 1: 1.000, twong tng voi
80,61 wva 74,2% Tuy nhién, & ching
Rhodospeudomonas  palustris PP803 va
Rhodospeudomonas palustris P1 c6 chi s6 nay
mam cao & ty lé pha loang lan luot 1a 1: 1.000 va 1:
500, twong tng véi 111,90 va 107,60%.

313 Anh huéng cia cdc ching vi khudn
quang duong khong liru huynh mau tia hoa tan
kali dén chi so sitc song va chi so tang stc song
cua hat ngo

30

Chi so sifc song: Két qua & bang 3 cho thdy,
chi s6 stic song khac biét c6 y nghia théng ke 5% &
cac chang vi khuan M-S1-09, M-So-11, M-So-14 va
hon hop 3 ching vi khuén. Péi véi ching vi khuin
M-S1-09, chi s stic séng cta hat ngd cao ¢ ty 1é
pha loang 1: 2.500, véi 17,5% twong duong véi ty 1é
pha loang 1: 500 va 1: 1.500, twong tmg véi 16,2 va
16,0%, cao hon so véi cac ty 1é pha loang 1: 1.000,
1: 2.000, 1: 3.000, lan luot 1a 13,0, 12,5, 14,9. Hon
nira, chi s6 stic song ctia hat ng6é dugc ghi nhan
thap nhat & cong thuc d6i ching, voi 5,47%. Chi so
stc song cda hat ngd & ching vi khudn M-So-11
dat cao & ty lé pha loang 1: 500, 1: 1.500, 1: 2.500,
tuong tmg véi 12,1; 10,6; 12,0%, cao hon so voi doi
chimg (5,47%). O ching vi khuén M-So-14, chi s6
sttc s6ng ctia mam cao nhat & ty lé pha loang 1:
2.500 (12,6%) va thap nhat 1a chi s6 stic song cta
doi ching. Tuy nhién, chi s6 stc song clia mam &
hén hop 3 chiang vi khuén cao tuwong duong nhau &
ty 1é pha loang 1: 1.000, 1: 2.000, 1: 2.500, lan luot
1a 9,23; 9,05; 8,72%, cao khac biét cé y nghia thong
ké 5% so voi doi chung.

Chi s0 ting siuc song cua mam: Két qud &
bang 3 cho thdy, chi s6 ting stc séng ctia mam
ng6 khac biet co y nghia thong ké 5% & cac chiung
vi khuidn M-S1-09, M-So-11, M-So-14 va hén hop 3
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ching vi khudn. Chi s6 ting stc séng clia mam
cao & ty le pha loang 1: 2.500 (219,1%) doi voi
chung vi khudn M-SI-09, trong dwong vdi ty lé pha
loang 1: 500 va 1: 1.500, v6i 198,5 va 192,3%, cao
hon so véi cac ty 1é pha loang 1: 1.000, 1: 2.000, 1:
3.000, lan lwot 1a 137,2, 127,9 va 172,2%. Doi voi
ching vi khudn M-So-11, ty 1é pha loang 1: 500 va
1: 1.500 c6 chi s6 ting stc séng ctia mam lan luot
l1a 121,7 va 110,1%, twong dwong voéi ty 1é pha loang
1: 1.000 va 1: 2.500, voi 87,2 va 102,7%, theo thi tu,
cao hon chi s6 tang stc song ctia mam & ty 1é pha
loang 1: 2.000 va 1: 3.000, twong tng voi 67,8 va
65,0%. Ty le pha loang 1: 2.500 & ching vi khuin
M-So-14 c6 chi s6 tang sttc song cia mam dat
129,7% tuong duong voéi ty 1é pha loang 1: 500 va
cao hon cac ty 1é pha loang 1: 1.000, 1: 1.500, 1:
2.000, 1: 3.000, dao dong tir 37,3 - 78,7%. Bén canh
d6, doi voi héon hop 3 chiang vi khudn, chi so ting
stic song clia mam cao & ty 1é pha loang 1: 1.000 va
1: 2.000 1an luot 1a 68,5 va 65,3%, twong duong véi
ty 1é pha loang 1: 2.500, véi 59,2%, cao hon so voi
cac ty 1& 1: 500, 1: 1.500 va 1: 3.000, véi gia tri
twong tng 18,8; 39,6; 37,1%.

Chi s6 strc sOng ctia mam & cac ty e pha loang
1: 500 dén 1: 3.000 & cac ching vi khudn M-SI-09,
M-So-11, M-So-14 va 1: 1.000 dén 1: 3.000 & hén
hop 3 ching vi khuin cao hon so véi ddi chung.
Két qua nghién cttu nay da goép phan dan dén ting
chi s6 ting sttc song ctia mam & cac ty 1é pha loang
(Bang 3). Két qua nghién ctru nay phu hop véi két
qua nghién ctu cia Noumavo va cs (2013) [29],
hat ngdé bé sung hén hop 2 ching vi khuin ving
ré kich thich ting truéng cay tréong Pseudomonas
fluorescens va Pseudomonas putida cé chi s6 suc
s6ng mam cao hon 77,54% so v6i d6i ching khong
bé sung vi khudn va ciing da gop phan nang cao
chi s6 ting stc song ciia mam ngd. Két qua tuong
tu trén hat ngo, voi chi so strc song tang 55% boi P,
putida [32]. Bén canh &6, Hagaggi va Mohamed
(2020) [30] ciing cho biét, chi s6 stc séng cltia
mam ng6 & nghiém thic b sung ching vi khuan
Mixta theicola SAR dat 1173% cao hon so véi doi
ching (539%), chi s6 stic s6ng ctia mam ngo6é bd
sung ching vi khuidn Mixta theicola SAR cao hon
doi chimg 634%.

Bang 3. Anh hudng ciia cac chiing vi khusn quang duong khong liu huynh mau tia hoa tan kali
dén chi sé sirc s6ng va chi sé ting stic song clia mam ngo lai

Ty lé pha Chi s6 strc song (%) Chi s6 tang stic song ctia mam (%)
(nicl)j?ﬁL) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 5,47¢ 5,47¢ 5,47¢ 5,47¢ - - -
1: 500 16,3 12,12 11,0° 6,51°¢ | 198,5% 121,72 100,1® 18,8°
1: 1.000 13,0¢ 10,3 7,52¢ 9,23 137,2° 87,2 37,3° 68,5°
1: 1.500 16,0% 10,6 9,79 7,65° 192,3% 110,12 78,7 39,6™
1: 2.000 12,5¢ 9,19° 9,66 9,05% 127,9° 67,8 76,4° 65,3°
1: 2.500 17,5° 12,0 12,6° 8,722 219,17 102,7% 129,72 59,22
1: 3.000 14,9 9,04¢ 7,77° 7,51 172,2° 65,0¢ 41,9¢ 37,1¢
Micy | . L. , ..
nghia
CV (%) 6,24 10,1 9,72 7,66 9,44 20,7 47,7 23,3

Ghi chi: Trong cung mot cot, nhitng so co chir theo sau khdc nhau thi coé sur khac biét y nghia thong

ké & mutc 5% (*). PC: Poi chung; HH3D: Hon hop 3 chiing vi khudn gom M-SI-09 + M-So-11 + M-So-14.

Két qua nghién ctru nay cho thdy, cac ching
PNSB cii thien dwoc chiéu dai chéi mam, chiéu

dai ré, ty 1é ndy mam va chi s¢ stc song cta hat
ngo. Diéu nay cho thdy, cac ching vi khuidn hoa
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tan K khong chi c6 tiém nang trong cung cap K
ma con trién vong trong cai thién sttc khoe cay
trong dudi dang ché pham sinh hoc.

3.2. Anh huéng ciia c4c chiing vi khuin quang
duong khong liru huynh mau tia hoa tan kali dén
kha ning ndy mam ciia hat laa

321 Anh huéng cia cdc ching vi khudn
quang duong khong lru huynh mau tia hoa tan
kali dén chiéu dai ré va chiéu dai choi mam hia

Chiéu dai ré mam: Daéi voi chiing don M-S1-09,
hodc hén hop 3 ching M-SI-09, M-So-11, M-So-14
c6 chiéu dai ré mam dat cao nhat & ty 1é pha loang
1: 2.500, voi gia tri 6,24 va 8,03 cm so voi cac ty 1é
pha loang con lai 4,53 - 5,57 va 5,08 - 7,32 cm. Déi
véi ching M-So-11, M-So-14, cac ty 1é pha loang 1:
500, 1: 1.000, 1: 1.500, 1: 2.000 va 1: 2.500 c6 chiéu
dai ré (5,65 - 6,46 cm) cao hon ¢ ty 1é pha loang 1:
3.000 (5,76 cm). Doi voi chiing M-So-14, tat ca cac
ty 1¢ pha loang khao sat déu co chiéu dai ré dai
hon déi chitng, nhung & ty 1¢ pha loang tir 1: 1.500
tré lén, chiéu dai ré c6 khuynh huéng cao hon

(Bang 4). Diéu nay ciing phu hop voi nghién ciru
ctia Nookongbut va cs (2018) [33], b6 sung ching
B. megaterium DD-2, B. aryabhattai DD-3 va B.
subtilis DD-4 gép phan ting sinh khoi ré va chiéu
dai ré laa.

Chiéu dai choi mam: Chiéu dai chéi mam dat
cao nhat & ty 1é pha loang 1: 2.000, voi 3,77 cm doi
voi chiing M-S1-09 va 3,58 cm déi voi chiing M-So-
11. Tuy nhién, chung M-So-14 c6 chiéu dai chéi
mam twong duwong nhau & tit cd cac ty 1é pha
loang, vé6i gia tri trung binh 3,36 cm. Trong truong
hop st dung hon hop 3 ching, chi c6 ty 1é pha
loang 1: 2.500 dat chiéu dai chai (3,65 cm) cao hon
doi ching (Bang 4). Két qua nay phu hop véi
nghién ctru ctia Kantha va cs (2015) [8], tit ca cac
nghiém thatc cé6 bd sung PNSB nhu P1, TK103,
PP803 cao hon so véi khong b6 sung. Trong
truong hop ap dung trén ciy lua, B
methylotrophicus DD-1 giup ting chiéu dai chéi
lua [34].

Bang 4. Anh hudng ciia cac chiing vi khuén quang duong khong luu huynh mau tia hoa tan kali dén
chiéu dai ré va chiéu dai choi mam lia

Ty lé pha Chiéu dai ré (cm) Chiéu dai chéi mam (cm)

(nlliz;I:fL) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 5,08° 5,08° 5,08° 5,081 3,04° 3,04° 3,04 3,04°

1: 500 5,51 5,65 5,89 7,32 3,20° 3,14° 3,20 3,32
1: 1,000 5,57 6,35" 5,86" 6,88" 3,40 3,33 3,50 3,43"
1: 1,500 5,41 6,13 6,082 6,93 3,50 3,15¢ 3,26 3,41%
1: 2,000 5,30 6,38 6,27 6,75 3,77 3,58 3,45 3,36
1: 2,500 6,42° 6,46° 6,53° 8,03 3,52 3,32 3,50 3,65
1: 3,000 4,53 5,67 6,282 5,99° 3,42 3,13° 3,26 3,18"

Muc y nghia * * * * * * ns *

CV %) 18,3 14,8 13,2 244 11,9 9,77 9,01 9,96

Ghi chii: Trong cung mot cot, nhitng so co chit theo sau khic nhau thi co sir khic biét y nghia thong
ké ¢ muic 5% (). DC: Doi ching; HH3D: Hon hop 3 ching vi khuan gom M-SF09 + M-So-11 + M-So-14.

322 Anh hudng cia cdc ching vi khudn
quang duong khong lru huynh mau tia hoa tan
kali dén ty Ié ndy mam va chi so ndy mam lia

- T¢ I¢ ndy mdm: Bang 5 cho thdy, ty 1é nay
mam ctia ching M-SI-09 va M-So-11 rat bién dong

32

gitta cac ty 1é pha loang, dao dong 90 -100%. Trai
lai, ching M-SI-09 dat ty l1é ndy mam tuong duong
nhau gitra cac ty 1é pha loang khao sat (90 - 100%).
Tuy nhién, stt dung hon hop ba ching M-SI-09, M-
So-11, M-So-14, ty 1é ndy mam & tat ca cac ty 1é pha
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loang déu cao hon so voi déi ching, véi 96,7 - 100%
so voi 90%.

- Chi s6' ndy mam: Bang 5 cho thdy, ching M-
S1-09, hodc hén hop 3 chung M-S1-09, M-So-11, M-
So-14 dat chi s6 nay mam theo tht tu cia ty 1é pha
loang 1: 2.500 > 1: 2.000 ~ 1: 1.500 ~ 1: 1.000 ~ 1:
500 >1: 3.000, voi 135,6 > 111,7 ~ 118,3 ~ 117,7 ~
120,5 > 99,0% va 175,6 > 147,6 ~ 151,6 ~ 150,4 ~
154,3 > 131,0%. Doi véi chiing M-So-14, chi s6 nay

mam tuong duong nhau & cac ty lé pha loang, véi
128,1 - 142,9%. Theo Kantha va cs (2015) [8] chi so
nay mam trong diéu kién b6 sung ché phdm sinh
hoc 1a 105 - 117% so véi stt dung nudc cat 1a 94%.
Ngoai ra, theo Nookongbut va cs (2018) [35] bd
sung PNSB cai thién chi s6 ndy mam ctda hat lua.
biéu nay cho thdy, tiém ning ctia cac ching PNSB
trong cai thién chi s6 ndy mam hat giong.

Bang 5. Anh hudng ciia cac chiing vi khusn quang duong khong luu huynh mau tia hoa tan kali dén ty 1é
nay mam va chi s6 nady mam lta

Ty lé pha Ty 1é ndy mam (%) Chi s6 ndy mam (%)
loan
(mL /rrglL) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 90,0 90,0 90,0 90,0 - - - -

1: 500 100,0? 100,0? 96,7 96,7° | 120,5" | 1236° 128,8 154,3
1: 1,000 96,7 93,3 96,7 100,0° | 117,7° | 129,3" 128,1 150,4
1: 1,500 100,0° 100,0° 96,7 100,0* | 118,3 134,1® 128,3 151,6°
1: 2,000 96,7 93,3 96,7 100,0* | 111,7> | 130,0™ 132,7 147,6°
1: 2,500 96,7% 100,0° 100,0 | 100,0* | 135,6* | 141,3° 142,9 175,6*
1: 3,000 100,0 100,0° 96,7 100,0* | 99,0° 124,0° 132,6 131,0°

Mirc y nghia * * Ns * * * ns *

CV (%) 6,35 7,71 5,34 6,67 17,7 8,83 7,38 16,3

Ghi chi: Trong cung mot cot, nhirng so co chit theo sau khdc nhau thi co sir khéc biét y nghia thong
ké ¢ muic 5% (). DC: Poi ching; HH3D: Hon hop 3 ching vi khuan gom M-SL09 + M-So-11 + M-So-14.

323 Anh huéng cia cdc ching vi khudn
quang duong khong liru huynh mau tia hoa tan
kali dén chi so stic song va chi so tang sic song
cua hat liia

- Chi s0 sirc song: Poi voi ching M-SI-09 va
hén hop 3 ching M-S1-09, M-So-11, M-So-14, ty le
pha loang 1: 2.500 dat chi s6 stic song cao nhat.
Tiép dén 1a cac ty le pha loang 1: 500, 1: 1.000, 1:
1.500, 1: 2.000, c6 chi s6 stc song cao hon ty 1é 1:
3.000. Chi so sttc song dat thap nhat & nghiém
thitc doi chimg. Cu thé 13, chi s sttc song 9,60 >
8,71 - 8,97 > 7,95 > 7,31% doi v6i chung M-SI-09;
9,78 > 10,1 - 10,4 > 9,17 > 7,31% d6i v6i hon hop 3
ching M-S-09, M-So-11, M-So-14. Déi voi ching
M-So-11, M-So-14, tat ca cac ty 1é pha loang déu cé
chi s6 stc séng cao hon déi chung, véi 8,79 - 9,78
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va 8,77 - 10,0 so véi 7,31%. Trong d6, chi so stc
song cao nhat ¢ ty lé pha loang 1: 2.500 (Bang 6).

- Chi s6 tang sttc song cuia mam:Tat ca cac ty lé
pha loang 1: 500, 1: 1.000, 1: 1.500, 1: 2.000, 1: 2.500,
1: 3.000 déu c6 chi s6 ting stc séng cila mam cao
hon so véi déi chimg, dao dong 8,75 - 31,4, 20,3 -
33,8, 20,0 - 37,3 va 25,5 - 59,8% theo thu tu d6i voi
ching M-SI09, M-So-11, M-So-14 va hén hop 3
chung M-SI-09, M-So-11, M-So-14. Trong do, ty 1&
pha loang 1: 2.500 phu hop nhat ca ca ching don va
hoén hop 3 ching M-S-09, M-So-11, M-So-14 (Bang
6). Két qua nghién ctu cta Kantha va cs (2015) [8]
cho thay, PNSB khong gay doc doi voi hat lua. Bén
canh d6, sit dung PNSB, R. palustrisva Rubrivivax
gelatinosus & ty 1é 1: 1 dudi dang ran hay 16ng déu
khong gay doc cho cay laa [36].
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s0 strc sdng va chi s6 ting sttc sdng clia mam laa

Bang 6. Anh hudng ctia cac chiing vi khuén quang duong khong lira huynh mau tia hoa tan kali dén chi

Ty lé pha Chi s6 stic song (%) Chi s6 tang strc s6ng ctia mam (%)
(ni(I)‘a/?fL) M-SI-09 | M-So-11 | M-So-14 | HH3D | M-SI-09 | M-So-11 | M-So-14 | HH3D
bC 7,314 7,314 7,314 7,314
1: 500 8,71° 8,79° 8,77¢ 10,3° 19,2 20,3" 20,0 40,6
1: 1.000 8,67° 9,02 9,04 10,3° 18,6 23,4° 23,7% 41,0°
1: 1.500 8,91° 9,28 9,01> 10,4 21,9 27,0 23,3® 41,6
1: 2.000 8,75 9,29" 9,38" 10,1° 19,7 27,1% 28,4 38,3
1: 2.500 9,60° 9,78 10,0* 11,72 31,47 33,8° 37,3 59,8°
1: 3.000 7,95° 8,80¢ 9,21% 9,17¢ 8,75¢ 20,5" 26,0°° 25,5¢
Mitc y nghia % * % % % % % %
CV %) 14,8 15,2 15,6 23,7 6,30 3,48 3,94 4,62

Ghi chii: Trong cung mot cot, nhitng so co chir theo sau khic nhau thi co swr khic biét y nghia thong
ké ¢ muic 5% (*). DC: Poi ching; HH3D: Hon hop 3 chung vi khuan gom M-SL09 + M-So-11 + M-So-14.

4. KET LUAN

Cac chang vi khuin quang dudng khong luu
huynh mau tia c6 kha nang hoa tan kali C
sphaeroides M-SI-09, Rhodospeudomonas
thermotolerans M-So-11 va Rhodospeudomonas
palustris M-So-14 khong gay doc tinh d6i véi hat
ng6 va lta béi cai thién chi so ting stc song cla
mam ngo6 12,0 - 17,5% so voi 5,47% va mam lia 9,60
-11,7% so véi 8,72%.

Ty 1é pha loang 1: 2.500 khong gay doc tinh
doi voi hat ngd va lua & ca 3 chiing vi khuian don C.
sphaeroides M-SI-09, Rhodospeudomonas
thermotolerans M-So-11 va Rhodospeudomonas
palustris M-So-14 va hon hop hop 3 ching vi
khuén.

Can tiép tuc danh gia hiéu qua ctia cac ching
vi khudn quang dudong khong lvu huynh mau tia
¢6 kha ning hoa tan kali da tuyén chon trong canh
tac ngd va mot so cay trong can khac & diéu kién
nha ludi va dong ruong.
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Summary

The experiment was conducted to evaluate the effectiveness of potassium (K)-solubilizing purple
nonsulfur bacteria to the germination of hydrid maize and rice grains. The experiment was a
completely randomized design with different strains of K-solubilizing bacteria Cereibacter
sphaeroides M-SI-09, Rhodopseudomonas thermotolerans M-So-11, Rhodospeudomonas palustris
M-So-14, the mixture those three bacterial strains, along with different dilution rates (mL/mL) 1:
500, 1: 1000, 1: 1500, 1: 2000, 1: 2500, 1: 3000. There were three replications each of which was a
Petri dish containing 10 hydrid maize or rice grains. The result revealed that the strains C
sphaeroides M-SI-09, R. thermotolerans M-So-11, R. palustris M-So-14 were not toxic to hydrid
maize and rice grains during the germination stage. On the other hand, the 1: 2500 dilution rate
do not cause the toxicity in all the three bacterial strains C. sphaeroides M-SI-09, R
thermotolerans M-So-11, R. palustris M-So-14, their mixture and showed the efficacy via vigor
index of seedlings with 17.5; 12.0; 12.6; 8.72% as compared with the control, with 5.47% in maize
and 9.60, 9.78, 10.0 and 11.7 as compared with the control, with only 7.31% in rice.
Simultaneously, the 1: 2500 dilution rate also improved the vitality of the maize seedlings by
219.1; 102.7; 129.7; 59.2%, and rice by 31.4, 33.8, 37.3 59.8% respectively, as compared with the
control.

Keywords: Germination, hybrid maize grain, potassium-solubilizing bacteria, purple nonsulfur
bacteria, rice grain.
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