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TOM TAT

Muc tiéu ctia nghién ctru 12 xac dinh hiéu qua cta dong vi khudn quang duong khong luu huynh mau tia co
kha nang tiét ra §-aminolevulinic axit trong diéu kién man gitp cai thién sinh trudng va nang suat laa. Thi
nghiém thira s6 hai nhan t6 duoc b6 tri theo kiéu khéi hoan toan ngau nhién, bén lap lai. Trong d6, nhan to
1 (A) vi khuin quang duong khong luu huynh mau tia (§-aminolevulinic axit) bao gom: (i) Dong don vi
khudn K1, dong don vi khuidn K2, dong don vi khuidn K3, hon hop ba dong vi khuan K1, K2 va K3 (mat s6 vi
khuén 1a 1,812 x 10° CFU g™ dit kho) va nhan t6 2 (B) bon mic do man (i) 0%o, (i) 2%, (iii) 3% va (iv) 4%o.
Két qua thi nghiém cho thdy tuéi nuéc man c6 ndong dd man tir 3% tré 1én da gidm chiéu cao cay, sé bong
trén chau, s6 hat trén bong, ty 1& hat chic va nang sudt lua trén nén dat nhiém man. Tuy nhién, viéc b6 sung
hén hop ba dong vi khudn K1, K2 va K3 gidp cai thién do chua, ham luong 1an dé tiéu, nang suét lda trong
diéu kién man so véi cac dong don vi khudn K1, K2 hoac K3. Ca ba dong vi khudn K1, K2, K3 c6 kha nang

céi thién sinh trudng cay lua trong diéu kién man.

Tu khoa: Vi khudn quang duong khong lu huynh mau tia, nang suat lia, dat man é-aminolevulinic axit.

1. M0 DAV

boi voi dong bang song Ciru Long, van dé han
va x4m nhap man da 4nh huéng dén canh tac lua
trong thoi gian gan day, véi dién tich lua bi anh
huong tang tir 139.000 ha vao gitta thang 3 nam 2016
dén 224.552 ha vao gitta thang 4 nam 2016. Déng
thoi, nang suat lda giam 50 - 100% & cac ving bi xam
nhap min (CCAFS-SEA, 2016). Lua duoc phan loai la
loai kha man cam v6i min & cac giai doan sinh
truong va phat trién khac nhau. Cu thé 13, giai doan
ma, dé nhanh va tuong khoi so khéi thi rat man cam.
Min lam giam s gié/bong, gay ra bat thu hat lua,
lam giam sttc song hat phan hay gidm ti€p nhan bé
mit ctia nhuy (Abdullah ef al, 2001). Tuy nhién,
ngap man lau dai c6 thé 1am gia ting kha nang dat bi
“man sodic” hay “sodic” trén cac viung lua tom &
déng bang song Ctru Long. Két qua nghién ctu dic
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tinh dat lua - tom bién dong rat khac nhau vé do man
va tinh chat hoa hoc dat (Nguyén Quoc Khuong va
Ngo6 Ngoc Hung, 2015a, 2015b; Lé Trong Luong
va Ngo Ngoc Hung, 2007; Nguyén Hiu Kiét va ctv.,
2010). Do do, chtc nang sinh ly va thanh phan cta
cong dong vi sinh vat bi thay ddi béi stress min
(Sardinha et al, 2003; Wichern et al, 2006).

Hién nay, c6 nhiéu bién phap gép phan gidm
ham luong Na* trong dat & diéu kién méi truong
canh tac lda — tom nhu 4p dung cac hop chit chong
chiu man, nhung diéu nay c6 thé anh hudng dén sinh
trudng va chat luong tom. Vi vay, viéc sit dung cac
dong vi khuin nhu bién phap sinh hoc dé gidm Na*
1a can thiét. Trong do, vi khudn quang khong luu
huynh mau tia 12 nhém vi khu4n tiém nang vi c6 thé
soéng trong cac diéu kién moi truong khic nghiét
(Imhoff, 2017). Vi khuidn quang duong khong luu
huynh mau tia budc dau dugc nghién ciru & Viet Nam
dé str dung nhw nguon cung cip dudng chat cho cay
lta thong qua tién trinh ¢6 dinh dam va hoa tan lan
(Khuong, 2018). Ngoai ra, cac dong vi khuidn nay
ciing c6 kha nang cung cap cac chat kich thich sinh
truong trong diéu kién chua ctia dat phén nhu IAA
(Khuong ef al, 2020). Bén canh @6, nhém vi khuédn
nay ciing duoc stt dung dé cai thién dic tinh dat
thong qua gidm doc chat nhu Fe, Al* trong dat
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phén (Khuong ef al, 2017; Khuong et al, 2018;
Nguyén Quoc Khuong va ctv., 2019). Vi vay, két qua
4p dung cho thiay nhom vi khuin nay c6 kha ning
kich thich sinh truéng cay tréng va ting ning suit
lta trén dat phén (Nguyén Quéc Khuong va ctv.,
2019; Pham Duy Tién va ctv., 2018), cting nhu giam
doc Fe?, Al* va cai thién do phi nhiéu dat nhu NH,*
va PO trong dat pheén tai Hon Dat - Kién Giang va
Phung Hiép - Hau Giang trong diéu kién nha luéi (Ly
Ngoc Thanh Xuan va ctv, 2019). Vi khudn quang
duong khéng lvu huynh mau tia thuoc nhom vi
khudn c6 kha ning cung cip chat chuyén héa ALA
(Liu et al, 2014). Hon nira, ALA ¢6 vai tro quan trong
trong néng nghiép (Kang et al, 2017) vi duoc st
dung nhu chat kich thich sinh truéng thuc vat, giap
cay tréong ndy mam tot hon (Kantha et al, 2015;
Nookongbut et al, 2018), gép phan cai thién moi
truong dat bi 6 nhiém kim loai ning ciing nhu gitp
cay trong vuot qua stress min (Korkmaz et al,
2012). Nhin chung, c6 hai cach dé sinh tdng hop §-
aminolevulinic axit trong ty nhién. Cach tht nhét
duoc goi 1a C4, phu thuoc vao sy két hop cua
succinyl-coenzyme A (CoA) va glycine béi enzym
tong hop §-aminolevulinic axit, dwoc ma hoéa boi 1a
gen hemA hoac hemT. Cach con lai duoc goi la C5,
bao gém ba phan tng enzym (enzym téng hop
glutamyl-tRNA, enzym khir glutamyl-tRNA va enzym
chuyén hoéa axit amin glutamate-1-semialdehyde) tir
glutamate (Sasaki ef al, 2002). Tuy nhién, chat
chuyén hoa ALA chua dugc nghién ctu trong truong
hop vi khuin song trong diéu kién min. Chinh vi
vay, dé tai nay duwoc thuc hién nhim muc tiéu xac
dinh hiéu qud cta dong vi khuidn quang duong
khong ltru huynh mau tia c6 kha nang tiét ra o
aminolevulinic axit trong diéu kién man gép phan cai
thién sinh trueéng va ning sudt lda.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

bat thuc hién thi nghiém duwoc thu & tang dat
mat 0-20 cm ctia dat canh tac lda - tom tai huyén
Hong Dan, tinh Bac Liéu.

Chau c6 kich thuoc day 16n x day nhé x chiéu
cao tuong tng 23 x 17 x 18 (cm).

Giong lua OMb5451 duoc sit dung cho thi
nghiém.

Cac dong vi khuidn quang duong khong luu
huynh mau tia c6 kha nang cung cip chat diéu hoa

sinh truéng §-aminolevulinic axit, K1, K2 va K3 duoc
phan lap tir @4t Iua - tom nhiém man.

Phan boén duoc st dung la uré (46% N), supe lan
Long Thanh (16% P,0;, 20% CaO) va phan kali clorua
(60% K,0).

2.2. Phuong phap

Thi nghiém hai nhan t6 duoc bé tri theo kiéu
khéi hoan toan ngau nhién, voi nhan t6 1 (A) vi
khuin quang duong khong lueu huynh mau tia c6 kha
ning tiét ra §-aminolevulinic axit bao gom cac dong
don vi khudn K1, K2, K3 va hon hop ba dong vi
khudn K1, K2 va K3 va nhan t6 2 (B) bon muc do
tudi nudc man (0%o, 2%o, 3%o va 4%o) tai nha ludi Trai
Nghién cttu va Thuc nghiém Nong nghiép, Truong
Dai hoc Can Tho.

bat duoc phoi kho, loai bo du thira thuc vat va
tron déu trude khi stt dung. Sau do, 5 kg dat duoc
cho vao mdi chau, ké dén dat duoc dé ngap nudc
trong khoang 48 gi® va danh bun trudc khi gieo sa.

Xt ly giong: Hat lua duoc rira bang ethanol va
dung dich hipoclorit natri 1%, sau d6 hat laa duoc
lam sach bing nuéc khir khoang da thanh trung dé
dam bdo hat lua duoc vo trung. Tiép theo, hat laa
duoc 1t ndy mam 24 gi¢ trong toi. K€ dén, 400 hat laa
duoc tach ra thanh 4 phan bang nhau dé cho vao bén
coc c6 chira san 10 ml dung dich vi khuan (1 x 10°
CFU ml") gém K1, K2, K3 va hén hop ba dong vi
khudn K1, K2 va K3 trong 1 gi¢ truéc khi sa. Moi
chau gieo 6 hat. V6i mdi 6 hat trén chau, mat so vi
khuén dat duoc 1,2 x 10* CFU g dat kho.

Phan duoc bon theo khuyén cao 100 N - 60 P,O;-
30 K,O (kg ha'). Phan lan duoc bon 16t 100%, phan
dam bon theo ti 1é 1an luot 1a 30, 40 va 30% vao ngay
10, 20 va 45 ngay sau sa. Phan kali bon 50% vao 10 va
45 ngay sau sa.

Vi khu4n dugc bd sung 3 ml cé mat s6 1 x 10°
CFU ml! (doi voi dung dich hén hop, méi dong st
dung 1 ml) cho méi 3 lan vao 25, 35 va 60 ngay sau
khi cdy. Do d6, luong vi khuin duoc bd sung c6 mat
s6 1a 1,8 x 10° CFU g dat kho. Vi vay, téng luong vi
khu4n b6 sung tir hat va dung dich long 1a 1,812 x 10°
CFU g dat kho. Trong khi d6, tuéi 10 ml nwéc min
vao cac thoi diém 20, 27, 34, 41, 48 va 55 ngay sau khi
sa.

bic tinh cta vi khuidn quang dudng khong luu
huynh mau tia st dung trong thi nghiém duogc thé
hién & bang 1.
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Bang 1. Kha ning cung cap é-aminolevulinic axit,
dinh duong N, P va chit kich thich sinh truéng thuc

vat
Dong vi khuin
Dac tinh K1 | K2 | K3
3-aminolevulinic axit (ALA) ot | | At
Exopolymeric substances (EPS) | +++ | +++ | +++
Amoni (NH,) | |
Phét pho (PO,*) ++ |+ |+t
Indole axetic axit (IAA) ot | | At
Siderophores + | ++ | +

Ghi chi: “+++” khd ndng cao nhat, “++” kha ning
trung binh’, “+” khd nang thap; K1 str dung vi khuan
K1, K2 sir dung vi khudn K2, K3: sir dung vi khuan
K3

Chi tiéu theo doi:

- X4c dinh sinh truéng gom chiéu cao cay va
chiéu dai bong: Xac dinh chiéu cao cay lua va chiéu
dai bong vao thoi diém 90 ngay sau sa (NSS). Chiéu
cao cay duoc do tir sat mat dat lén téi chot 1a hoac
choét bong cao nhat trén cung, do 4 cay trong méi
chau. Chiéu dai bong duoc xac dinh tir ¢6 bong dén
chot bong, do 8 bong cho méi chau.

- Xac dinh cac yéu t6 cdu thanh ning suit: SO
bong/chau: Pém tdng s6 bong trén méi chau; so
hat/bong: Tong s6 hat thu duoc/téng s6 bong thu
duoc, dém s6 hat ca 8 bong cho méi chau; ty 1é hat
chéic: Téng s6 hat chic/téng s6 hat x 100%; khoi
luong 1000 hat: Can khéi luong 1000 hat chic cta
moi nghiém thic.

- Nang suét thuc té: Nang suat hat duoc xac dinh
vao thoi diém thu hoach ctia méi chau va qui déi
sang am do 14%.

Phan tich trong cdy: Phan tich proline bang
phuong phap Ninhydrin cua Bates ef al (1973), va
duoc tom tit nhu sau: Xac dinh 4m do mau; Ly trich
mau, can chinh xac 0,5 g mau lda tuoi cho vao 6ng
nghiém co kich thudc 13 x 100 mm, cho 10 ml acid
sulfosalycylic 3% vao mau dé nghién nat hoan toan,
lac trén may lac 30 phut, ly tam 3.000/g trong 15
phut, loai bd cin 14y phan dich trong; phan tmg tao
mau, hat 2,0 ml dung dich mau cho vao 6ng nghiém
duoc phan tng v6i 2,0 ml Ninhydrin, 2 ml glacial
acetic acid. Tron déu, day nap, dat trong ta @ 1 gio' &
nhiét d6 100°C. Lam nguoi trong nudéc da va phan
ung duoc trich véi 4 ml toluene, 1ac 15-20 giay sau d6

doc do hap thu trén may quang phé & budc séng 520
nm. Tinh toan ham luong proline dwa trén duong
chuén da duoc xac dinh cung lac.

Phan tich ham luong Na* trao déi duoc trich
bing BaCl, 0,1 M, do trén may hdp thu nguyén ti
(Thermo Scientific iCE 3000 Series).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hiéu qua cfia bd sung vi khuin quang dudng
khong lIru huynh mau tia c6 kha ning cung cap &
aminolevulinic axit dén sinh truéng lda tréng trén
d4t man

Béng 2. Anh huéng ciia dong vi khudn quang duong
khéng luu huynh mau tia c6 kha ning cung cip §-
aminolevulinic axit dén sinh trueéng ciia cay lia trong

trén min
Chiéu |Chiéu dai
Nhan to caocay | bong
(cm) (cm)
ab
Vi khudn (&) K1 67,4 ‘ 19,8
; K2 6L,6° | 189
(1,812 x 10° CFU .
ST K3 64,5 | 194
g1 datkho)
K1+K2+K3| 70,22 20,2
D6 man clia nud 0 72,6% 20,4
m‘;. é‘) cua nuoe 1o 707 | 194
3 65,4 19,3
(%o)
4 54,9¢ 19,2
Mitc y nghia (A) * ns
Mitc y nghia (B) * ns
Mtic y nghia N
(A*B) ns
CV (%) 7,32 8,33

Ghi chi: Trong cung mot cot, nhimg so co chir
theo sau khdc nhau thi khdc biét ¢ y nghia thong ké
& muic 5% (%), K1: str dung vi khuan K1, K2 sir dung
vi khudn K2, K3: stt dung vi khuan K3; KI+K2+K3: st
dung hén hop ba dong vi khuin Ki+K2+K3

Chiéu cao cdy (cm): Viéc b6 sung hén hop ba
dong vi khudn giap tang chiéu cao cay laa so véi
dong don vi khuan K2 va K3; dong don vi khuan K1
da gép phan ting hiéu qua cta hén hop cac dong vi
khuin. Cu thé, nghieém thitc b6 sung hon hop ba
dong vi khuan c6 chiéu cao cay dat 70,2 cm, nghiém
thirc b6 sung dong don vi khuédn K2 c6 chiéu cao cay
thap 61,6 cm (Bang 2). Ngoai ra, ting néng do man
ctia nuoc tudi da lam gidm chiéu cao cay laa. Chiéu
cao cay lua & nghiém thic khong twdi nudc man va
tuéi nuéc man & ndong do 2%. dat tuong duong nhau
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72,6 va 70,7 cm, theo thut ty; chiéu cao cay lua dat
thap nhat do6i véi nghiém thic tuéi nudc man 4%o
(54,9 cm).

Chiéu dai bong (cm): Chiéu dai bong gitra cac
dong vi khudn va cac mirc do twdi nuwéc man khac
biét khong cé y nghia thong ke, chiéu dai bong trung
binh khoang 19,6 cm (Bang 2).

Két qua nghién cttu trude day cho thay cac dong
vi khuidn quang duong khong lvu huynh mau tia cé
kha ning cung cdp $-aminolevulinic axit nhu nguén
cung cap duong chit sinh hoc dé kich thich su nay
mam (Koh va Song, 2007; Lee et al, 2008; Khuong,
2018), dong thoi tang sinh trudng cay lda (Nunkaew
et al,, 2014; Khuong et al,, 2018). Do &0, trong nghién
ctru nay cac dong vi khuin quang duong khong luu
huynh mau tia K1, K2, K3 ¢4 giup ting sinh truéng
laa trong diéu kién man.

3.2. Hiéu qua ciia b3 sung vi khuin quang duéng
khong luu huynh mau tia c6 kha ning cung cép -
aminolevulinic axit dén cac yéu t6 cdu thanh ning
sudt va ning suit lua tréng trén dit mén

3.2.1. Céc yéu t6 cau thanh nang suat hia

S0 bong trén chiu: Truong hop bd sung cac
dong vi khuin cho thay dong don vi khuin K3 va hon
hop ba dong vi khu4n dan dén s6 bong trén chau lan
luot 14 11,9 va 12,3 bong cao hon so voi b sung dong
don vi khudn K1 va K2, vé6i 11,2 va 11,3 bong chau?,
theo tht ty. Bén canh d6, s6 bong trén chau gidm
dan d6i voi cac nghiém thtrc ting ndong d6 min cia
nudc tudi. S6 bong trén chau cao nhat & nghiém thuc
khong tuéi nuéc min (15,8 bong chau™) va thap nhat
& nong do min cda nudc tudi 4%0 (8,56 bong chau?),
s6 bong trén chau & cac néng do man cta nudc tudi
con lai 1a 10,3-12,0 bong chau™ (Bang 3).

Béng 3: Anh huéng ctia dong vi khuin quang duong khong leu huynh mau tia c6 kha ning cung cép -
aminolevulinic axit dén c4c yéu t6 ciu thanh ning sudt lia trong trén dit min

S6 bong | So hat | Hat chiac | Ty lé hat | Khéi luong
Nhan to chau! | bong! | bong? chic 1000 hat
(bong) | (hat) (hat) (0 (gram)

. N K1 11,2° 67,4 27,3 39,7 21,7
g,lg?;inlgycm o aie 2 11, [ 61,6° | 258 41,1 20,9
kho) K3 11,92 64,5 27,20 41,5 21,2

K1+K2+K3 12,32 70,22 31,52 44,3 21,1
D6 man ciia nuée tuéi 0 15,8° 72,6% 34,22 46,9% 22,3
ag) ’ 2 12,0 70,72 35,82 51,0° 21,8
(%) 3 10,3¢ 65,4 26,2P 40,1 20,7
4 8,564 54,9¢ 15,6° 28,6° 20,0
Mtic y nghia (A) * * * ns ns
Muic y nghia (B) * * * * ns
Muic y nghia (A*B) * * * ns ns
CV %) 6,77 7,32 12,9 13,8 13,8

Ghi chu: Trong cung mot cét, nhimg sé co chir theo sau khdc nhau thi khdc biét co y nghia thong ké &
mutc 5% (%), ns: khac biét khong co y nghia thong ké; K1: sir dung vi khuan K1, K2: str dung vi khuan K2, K3:
st dung vi khuan K3; K1+K2+K3: sir dung hon hop ba dong vi khuin Ki+K2+K3

So' hat trén bong: Nghiém thirc khong tuéi nudc
min va tudi nudc min & nong do 2%. dat s6 hat trén
bong 72,6 va 70,7 hat, theo thi ty; s6 hat trén bong
thap nhat & nghiém thtc twéi nuéc man & néng do
4% (54,9 hat bong™). Viec bé sung dong don vi
khu4n K1 va hén hop ba dong vi khuin dat s6 hat
trén bong la 67,4 va 70,2 hat cao hon so voi cac
nghiém thitc b6 sung dong don vi khuin K2 voi 64,5
hat bong! (Bang 3).

Hat chic trén bong: Viec b6 sung hén hop ba
dong vi khuin dan dén sé hat chic trén bong cao

28

nhat 31,5 hat, trong khi cac nghiém thirc bd sung
dong don vi khuin K1, K2 va K3 c6 hat chac trén
bong dao dong 25,8 - 27,3 hat. Ngoai ra, nghiém thirc
khong tuéi nudc min va tuéi nuéc min & nong do
2%o c6 so hat chic trén bong lan luot 1a 34,2 va 35,8
hat, cao khac biét c6 y nghia théng ké 5% so véi so
hat trén bong ctia nghiém thiic ¢6 tudi nudéc man &
nong do 3%o (26,2 hat bong™) va & néong do 4%. (15,6
hat bong™) (Bang 3).

Ty I¢ hat chac: Ty 1é hat chéc gitta cac dong vi
khuin khac biét khong c6 y nghia thong ke, dao
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dong 39,7 - 44,3%. Khong tudi nudc man va tudi nudc
man & noéng do 2%o cho ty 1é hat chéc 46,9 va 51%; ty
1é hat chéc thap nhat (28,6%) doi véi nghiém thic cay
lta duoc twéi nude man & ndong do 4% (Bang 3).

Khoi Irong 1000 hat: Khoi luong 1000 hat gitta
cac nong do tuéi nuwéc man va cac dong vi khuin
khac biét khong c6 y nghia thong ké véi khéi lugng
1000 hat tir 20,0 dén 22,3 gram (Bang 3).

3.2.2. Ning suat Iia
Béng 4. Anh huéng ciia dong vi khudn quang dudng

khong luu huynh mau tia c6 kha ning cung cip §-
aminolevulinic axit dén ning suit lia tréng trén ddt

mdn

Vi khudn (A) Do min cta nuoc tudi (B) (%o)

> -1
(%tslii:) WCFUe o | 5 | 3 | 4 | 1B
K1 11,2° | 7,51¢ 8,279 3,09¢ | 7,52°
K2 9,27°4110,4"| 7,58° | 3,428 | 7,65"
K3 11,2 | 11,2° | 5,32 |4,21%|7,98P
K1+K2+K3 13,22 |10,1¢(10,6>¢| 5,32f [9,79*
TB 11,2* | 9,78 | 7,93° | 4,01¢
Mitc y nghia (A) *
Mtic y nghia (B) *
Mitic y nghia (A*B) *
CV %) 11,1

Ghi chu: Trong cung mot cot, nhirng sé co chir
theo sau khdc nhau thi khdc biét co y nghia thong ké
¢ mutc 5% (%), K1: str dung vi khudn K1, K2: st dung
vi khudn K2, K3: sir dung vi khuin K3; K1+K2+K3: st
dung hén hop ba dong vi khuin Ki1+K2+K3, TB:
Trung binh.

Ning suit lda & nghiém thic bé sung hon hop
ba dong vi khuin dat cao nhat 9,79 gram chau, khac
biét y nghia thong ké 5% so véi cac nghiém thitc bg
sung cac dong don vi khudn K1, K2 hoic K3 (7,52 -
7,98 gram chau™). Bén canh d6, niang sudt hat lda cia
cac nghiém thic c6 ndong do min cta nudc twdi 2%o-
4%o da giam so voi khong tudi nuéc man. Cu thé 13,
nang suat hat lua dat 11,2, 9,78, 7,93 va 4,01 gram
chau? twong tmg v6i ndéng dd man ctia nuoc tuwdi 0%o,
2%o, 3%o va 4%.. Mat khac, cac mc d6 min cta nudc
tuoi va cac dong vi khuén cé su tuong tac dén nang
suat lua. Doi véi nghiém thiec khong tuodi nuwéc man,

bé sung vi khuin dat nang suat theo trat ti hén hop
ba dong vi khu4n > K1~K3 > K2, twong ung 13,2>
11,2 ~11,2 > 9,27 gram chau?, trong khi d6 cac
nghiém thic twdi nwoéc min & néong do 4%. dat ning
suat theo quy luat twong tu, véi nang suat hat thap
hon, hén hop ba dong vi khudn, dong don vi khuin
K1, K2, K3 lan luot 1a 5,32, 3,09, 3,42 va 4,21 gram
chau?® (Bang 4).

3.3. Hiéu qua ciia b3 sung vi khuin quang dudng
khéong lru huynh mau tia c6 kha ning cung cip &
aminolevulinic axit dén dic tinh d4t man

Gitra cac dong don vi khudn K1, K2, K3 va hén
hop ba dong don vi khudn K1, K2, K3 chua dan dén
sit khéc biét c6 y nghia thong ké vé gia tri PHy,o, v6i
gi4 tri trung binh 1a 3,95. Tuy nhién, viéc bd sung
hén hop ba dong don vi khudn K1, K2, K3 da gitp cai
thién PH; so véi cac dong don, véi gia tri tuong tmg
1a 3,41 va 3,21-3,24. Tuy nhién, & cac nghiém thirc b6
sung nuéc twdi co ndng do man 4%o dat gia tri PHypg
3,66 va PHy 3,13 (bang 5).

Dbeéi voi duong chat N, cac nghiém thitc b6 sung
dong don vi khu4n K3 c6 ham lwong NH,* cao khac
biét y nghia thong ké 5% so v6i cac nghiém thirc b
sung dong don vi khuin K2, v6i ham luong 83,5 mg
NH,* kg va 59,7 mg NH,* kg, theo thit ty. Déi véi
ham luwong dam ¢ cac nghiém thiic b6 sung dong don
vi khudn K1 va hén hop ba dong vi khuin K1, K2, K3
dao dong 73,5-74,9 mg NH," kg'. Ngoai ra, ham
lwong NH,* & cac nghiém thitc cia cac mirc do man
cta nuoc tudi dat 45,3-95,7 mg NH,* kg! (Bang 5).

Ham luong lan dé tieu & cac nghiém thirc b6
sung hén hop ba dong vi khuin K1, K2, K3 dat 32,7
mg P kg cao khac biét c6 y nghia thong ké 5% so véi
cac nghiém thitc bé sung riéng 1& cac dong don vi
khuin K1, K2 hodc K3 véi 26,2-28,9 mg P kg!. Mit
khac, & cac nghiém thic c6 d6 man ctia nuéc tudi &
nong do 4% co ham luong lan dé tieu cao hon cac
nghiém thitc con lai voi 33,5 va 26,9-27,5 mg P kg
(Bang 5).

Ham luong natri trao déi & cac nghiém thuc bé
sung hon hop ba dong vi khuan K1, K2, K3 dat 8,65
meq 100 g?, thap hon nghiém thic K1 va K3, véi
ham luong 1an luot 1a 10,4 va 9,63 meq 100 g. Bén
canh do, & cac nghiém thitc ctia cac mic do man cua
nuoc twéi 4, 3, 2, 0% dat 1an luot 10,6 ~10,7 > 9,41
>7,43 meq 100 gL,
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Béng 5. Anh huéng ctia dong vi khuin quang duong khéng leu huynh mau tia c6 kha ning cung cép -
aminolevulinic axit dén dac tinh d4t man tréng lia

A 4K NH," Pé ieu Na 0 461
Nhan 16 Phao | PHsa | (mgkg) | (mgke!) | (meq 100 )
. . K1 4,04 3,24b 74,92 28,9 10,42
271‘ lg?;inu()?)cm o i 12 385 | 321" | 597 2747 9,51
k};f)) K3 3,91 3,220 83,5% 26,2 9,632
K1+K2+K3 3,99 3,412 73,52 32,7* 8,65"
0 3,93* 3,33* 45,3¢ 26,9 7,43¢
Do min cta nuoc tuoi |2 4,19 3,35? 69,2 27,5° 9,41°
B) (%o) 3 4,00? 3,282 81,5% 27,2 10,72
4 3,66 3,13 95,7* 33,5% 10,6*
Mirc y nghia (A) ns * * * *
Mitc y nghia (B) * * * * *
Miic y nghia (A*B) ns * ns * *
CV %) 8,52 5,71 15,4 25,6 13,9

Ghi chu: Trong cung mét cot, nhimg s6 cé chir theo sau khdc nhau thi khac biét co y nghia thong ké ¢
mutc 5% (%), K1: stt dung vi khudn K1, K2: stt dung vi khudn K2, K3: stt dung vi khuan K3, HH: hon hop ba

dong vi khudn K1, K2 va K3

3.4. Hieu qua ctia b8 sung vi khuin quang duéng
khong leu huynh mau tia c6 kha ning cung cip 6-
aminolevulinic axit d&n ham luwong prolinetrong ciy

lua
b b
% E g
U4
+ S

5.80 T
Nhan t§

Hinh 1. Hiéu qua ctia b8 sung vi khu4n quang duéng
khong luru huynh mau tia c6 kha ning cung cap §-
aminolevulinic axit dén ham lgng proline

Ghi chi: DW I4 khoi luong kho

Ham luong proline gitta cac dong vi khuin don
K1, K2, K3 va hén hop cac dong vi khudn K1, K2, K3
khéc biét khong co y nghia thong ké v6i ham luong
5,67-5,70 umol g! khoi luong kho. Tuy nhién, trong
diéu kién c6 tuéi nuéc min & néng do 2-4%. da tang
kha nang tiét proline so voi diéu kién khong tudi
nudc man, voi ham luong 1an luot 1a 5,60 va 5,70-5,74
pmol g khoi lwong kho (Hinh 1).

Nong do muoi Na* cao gay mat can déi duong
chit (Rengasamy, 2002), can tr& sy hdp thu dinh
duong cta cay trong. Vi vy, nang sudt cay trong bi

570 T

5.60 T

550 T

Ham lugng proline (unol g DW)

5.40

gidm. Bén canh d6, man lam gidm s6 gié¢/bong, giy
ra bat thu hat lua, 1am gidm stc séng hat phan hay
gidm tiép nhan bé mat cta nhuy (Abdullah ef al,
2001). Déng thoi, chitc nang sinh ly va thanh phan
ctia cong dong vi sinh vat ciing bi thay ddi boi stress
man (Sardinha ef al, 2003; Wichern et al, 2006). Do
d6, b6 sung cac dong vi khuidn quang duong khong
lwvu huynh mau tia c6 kha niang cung cidp &-
aminolevulinic axit khong chi gitp gia ting sinh
truong (Nunkaew et al, 2014; Khuong et al, 2018)
ma con gép phan cai thién nang suat cay trong trén
dat phén (Khuong et al, 2018). Chinh vi vay, trong
truong hop nay cac dong vi khuin K1, K2, K3 c6 kha
nang gop phan ting sinh trudng va ning suat lda
trong diéu kién man.

4. KET LUAN VA BE NGHI

4.1. Két luan

Trén nén dat nhiém man, tudi nudéc man cé nong
do tir 3% da giam chiéu cao cay, s6 bong trén chau,
s6 hat trén bong, ty 1é hat chic va nang suat laa. Tuy
nhién, viéc b6 sung hén hop ba dong vi khuin Ki1,
K2 va K3 gitip cai thién nang sudt laa trong diéu kién
man so voi cac dong don vi khuan K1, K2 hoic K3.

Bé sung hén hop ba dong vi khudn K1, K2 va K3
giup cai thién do chua ctia dat, ham luong lan dé tieu
trong diéu kién man so véi cac dong don vi khuin
K1, K2 hoac K3. Tuy nhién, dong vi khu4n K3 dat gia
tri ham luong dam 83,5 mg NH,* kg™.
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Ca ba dong vi khuin K1, K2, K3 c6 kha niang ho
tro giam man nhu nhau.

4.2. bé nghi

binh luong ham luong ALA duoc tiét ra trong
diéu kién canh tac lua trén nén dat man.
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EFFECTS OF LIQUID BIOFERTILIZER CONTAINING PURPLE NONSULFUR BACTERIA
PRODUCING $-AMINOLEVULINIC ACID TO ENHANCE RICE GROWTH AND YIELD IN
SALINE SOIL

Nguyen Quoc Khuong, Nguyen Thi Thuy Dung, Ly Ngoc Thanh Xuan,
Tran Ngoc Huu, Tran Chi Nhan, Nguyen Hoang Anh, Nguyen Thi Thanh Xuan
Summary
Objective of this study was to determine the efficiency of potential strains of purple nonsulfur bacteria
(PNSB) strains possessing the ability of releasing S-aminolevulinic acid in saline soil. A 3 x 4 factorial
experiment consisted levels of PNSB (K1, K2, K3, mixture of K1, K2, K3 containing 1.812 x 10° CFU g'dry
soil weight) and irrigated salinity rates (0%o, 2%o, 3%o, 4%0) was arranged in a randomized complete block
design in saline soil, with four replications. Results showed that saline water irrigation at 3%, reduced plant
height, number of panicles per pot, number of total grain per panicle, percentage of filled grain and rice
yield. However, the supplementary of mixture K1, K2, K3 improved acidity, available phosphorus
concentration, rice grain yield as compared each single strain K1, K2 or K3. Three potential purple
nonsulfur bacterial strains are able to improve rice growth and yield.
Keywords: Purple nonsulfur bacteria, saline soil, rice grain yield, §5-aminolevulinic acid.
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