KHOA HOC CONG NGHE

TIEM NANG CUA VI KHUAN QUANG DUOGNG
KHONG LUU HUYNH MAU TiA KHANG CADMIUM
BEN SU NAY MAM VA SINH TRUGNG CAY LUA
TRONG BIEU KIEN NHIEM Cd

Ly Ngoc Thanh Xuan?, Nguyén Huynh Minh Anh? Phan Ché4n Hiép?, Nguyé&n Ngoc Toan?,
Nguyén Thanh Ngan?, Nguyén Dirc Trong?, Lé Thi Ngoc Tho?, Nguyén Qudc Khuwong®*

TOM TAT

Muc tiéu ctia nghién cttu 1a (i) danh gia vai tro cta cac dong vi khudn quang duong khong lueu huynh mau
tia khang cadmium (Cd - PNSB) dén su ndy mam cta hat laa, (i) xac dinh vai tro ctia Cd - PNSB trong cai
thién sinh truéng cay lua trong diéu kién nhiém Cd. Két qua cho thay bé sung Cd - PNSB gém dong W4.3,
$29, W44, W10, W29 va W17 khong lam giam ty 1é ndy mam cta hat laa. Ty 1é pha loang 1 g ché pham vi
sinh véi 1.000 mL nuéc phi hop dé stt dung cho ¢ ndy mam. Ngoai ra, dong don vi khudn W4.3, S29, W29,
W10 hoac hén hop vi khudn W4.3 va S29 hoac hén hop W29 va W10 hodc hon hop W44 va W17 bé sung vao
moi truong nhiém Cd da goép phan cai thién chiéu cao cay, chiéu dai ré va khai luong kho ctia cay lua so véi
khong bé sung vi khuén, 1an luot 14 9,69 - 11,1 cm so véi 7,88 cm, 5,25 - 6,73 cm so véi 4,48 cm, 0,016 - 0,022

g/chau so véi 0,014 g/chau ¢ vu thit 2, theo thu tu.

T khoa: Vi khuan quang duong khong luu huynh mau tia, cadmium, cdy lia.

1. BAT VAN BE

Nhiéu nudc trén thé gioi nhuw Nhat Ban va Trung
Quoéc dang bao dong vé tinh trang nhiém Cadmium
(Cd) trong moi truong va thuc phdm vi gay anh
huong nghiém trong dén sitc khée con nguoi [1],
[2]. O Viet Nam, cac viing canh tac la nhu An Giang
va S6c Trang ghi nhan ham luong Cd trong nudc va
dat & duoi nguong cho phép [3], [4], nhung st dung
hat gao co tich lay Cd tang tiém nang gay ra cac
bénh vé tiéu hoa, than va ung thu [5], [6], [7]. Chinh
vi vay, nhiéu phuong phéap giam nong do Cd trong
dat va nudéc duoc nghién ctru nhu xtt Iy bang thuc vat
[8] va vi khudn nhu Pseudomonas aeruginosa A - 33
va Falciphora oryzae [9], [10], [11]. Trong do, cac
bién phap st dung cay trong, hoa hoc hay vat ly ton
nhiéu chi phi va gay tac dong xau dén moi truong
[12]. Do do, sit dung bién phap sinh hoc c6 tiém
nang dé giam thiéu ham luong Cd tich lay trong cay
trong nham dat muc tiéu canh tac nong nghiép bén
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vitng 1a can duoc wu tién nghién ctru. Trong do, dong
vi khuan quang duong khong luu huynh mau tia
(PNSB) 1a moét bieén phap trién vong. Cu thé 1a, PNSB
tiét ra hop chat exopolymeric, EPS [13], [14], chtta
cac nhom chuc nhu -OH, -COOH, g6p phan bat dong
kim loai nang va dan dén giam nong do kim loai nang
tich lay trong hat lua. Két qua nghién ctru truéc day
cho thdy mot s6 dong PNSB c6 kha nang chong chiu
duoc doc chat AP, Fe* va Mn* [14], [15], [16], [17]
va gidm doc chat tich lity trong hat gao [17], [18].
Nookongbut va cs (2018) [19] da ching minh duoc
rang PNSB, dong Rhodopseudomonas palustris C1
va Rubrivivax benzoatilyticus C31 c6 kha niang giam
ham luwong As tich lily trong hat gao va ho tro tang
truong cay lua trong trong diéu kién nhiém As. Bén
canh d6, vi khuan PNSB, Afifella marina SSS2 - 1
giup giam thiéu Hg trong ao nudi tom thong qua hap
thu sinh hoc [20]. Do @9, nhom vi khudn PNSB c6
tiém nang bat dong cac kim loai nang & trong dat. Vi
vay, nghién ctru nay duoc thuc hién nham (i) danh
gia tac dong ctia cac dong vi khudn quang duong
khong luu huynh mau tia khang Cd dén kha nang
nay mam cua hat lua; (ii) tim ra dong vi khu4dn quang
duong khong luu huynh mau tia c¢6 kha nang ho tro
sinh truedng cta cay lua trong diéu kién nhiém Cd.
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2. VAT LIEU VA PHUDNG PHAP
2.1. Vatliéu

Thi nghiém duoc thuc hién tir thang 6/2022 dén
thang 11/2022 tai B6 mon Khoa hoc cay tréng va tai
Trai Nghién cttu va Thuc nghiém Néng nghiép,
Khoa Nong nghiép, Truong Pai hoc Can Tho.

Giong lua thi nghiém 1a giong OM5451 - giong
lta cao san, ngan ngay, c6 kha nang thich nghi va
chiu man trung binh.

Nguon nudc: Nuoe twdi c6 ngudn goc tir nudc
may.

Nguén vi khuin: Cac dong PNSB khang Cd gom
Luteovulum sphaeroides W4.3, S29, W29, W10, W17
va W44, duoc tuyén chon tir dat lua — tom tai Thanh
Phu - Bén Tre, duoc luu trit tai phong thi nghiém
Khoa hoc cay tréong, Bo mon Khoa hoc cay trong,
Khoa Nong nghiép, Truong Pai hoc Can Tho.

2.2. Phuong phap

Thi nghiém I. Danh gia anh hudéng cac dong vi
khuan quang duong khong luu huynh mau tia khang
Cd dén sy ndy mam cta hat lua trong diéu kién
nhiém Cd.

Thi nghiém duoc bé tri hoan toan ngau nhién,
voi 5 ty 1é pha loang véi nuoc cat tir ché phdm vi sinh
comat dola1x 103 cells g! (1.000, 1.250, 1.500, 1.750
va 2.000 mL) doi voi cac dong vi khudn PNSB (W4.3,
S29, W29, W10, W44 va W17; hon hop W4.3 va S29;
W29 va W10; W44 va W17 va hon hop 6 dong vi
khuén), méi lap lai 1a 1 dia petri c6 chita 10 hat lua
(gébm 3 tang, méi ting cach nhau bang gidy loc)
trong diéu kién nong do Cd 1a 10 ppm. Trong do:
W4.3, S29: Dong vi khuan khang Cd tot trong diéu
kién vi yém khi sang; W29, W10: Dong vi khuan
khang Cd tot trong diéu kién hao khi toi; W44, W17:
Dong vi khuan khang Cd t6t trong ca diéu kién vi
yém khi sang va hao khi toi.

Quy trinh pha loang ché phdm chua vi khuin
PNSB thuc hién nhu sau: 1 g ché phdm chira vi
khudn PNSB (trong truong hop doi chimg chi st
dung chat mang) duoc hoa tan vao trong nudc khir
khoang da thanh trung ¢ cac ti 1é 1.000, 1.250, 1.500,
1.750 va 2.000 mL. Trong trueong hop st dung hon
hop cac dong vi khudn khai lugng ché phdm chura tat
ca cac dong vi khuan tuong duong 1 g. Trong do, ché
phidm gbém rom va tro trdu voi ty 1é 4: 1 d mat so 1 x
10® CFU/g.

Xt ly hat laa: Hat Ida duoc thanh trung bang 70%
ethanol trong 3 phut, ké tiép 1a dung dich 1% sodium
hypochlorite trong 10 phut. Sau d6, hat lua dwoc rira
sach 3 lan voi nuoc cat da duoc thanh trung. Muoi
hat lda duoc dat 3 16p trong dia Petri (100 mm x 15
mm), gidy loc (Whatman # 102) duoc thiét ké gitra
cac 1op. Sau d6, thém 3 mL dung dich tir ché phdm
PNSB, dia Petri dugc 1 trong t6i 7 ngay & 30°C.

Chi tiéu theo doi:'Ti 1é ndy mam, chiéu dai ré va
chiéu dai ch6i mam. Ty lé ndy mam ctia hat laa va chi
sO sinh truong choi mam duoc xac dinh vao 7 ngay
sau u theo Ng va cs (2012) [21].

Cac chi tiéu thu thap duoc sit dung dé danh gia
anh hudng ctia ché pham sinh hoc (B) dén tinh doc
va su sinh truéong cay bang cach so sanh voi nghiém
thitc d6i ching 1a nudc cat (DW) nhu sau:

RSG (%) = (S6 hat ndy mam khi st dung B/S6
hat ndy mam khi stt dung DW) x 100.

RRG (%) = (Chiéu dai ré trung binh khi st dung
B/Chiéu dai ré trung binh khi stt dung DW) x 100.

GI = (RSG x RRG)/100

Trong d6: RSG 1a ty 1é ndy mam twong doi; RRG
la ty le ting truéng ré twong doi; GI la chi s6 nay
mam.

banh gia su sinh trudng ctia chdéi mam dua trén
cac vi khuén da ap dung.

GR = (Téng hat thtr nghiém - Téng hat nay
mam) x 100%/Téng so hat thir nghiém.

VI = (Chiéu dai choi mam trung binh + Chiéu dai
ré mam trung binh) x GR %).

IVI (%) = (VI tit ché phdm sinh hoc B - VI tir nuéc
cat) x 100%/ VI tit nude cat.

Trong do: GR 1a ty 1é ndy mam; VI 1a chi s6 ting
trudng; IVI 1a su gia tang cta chi so ting trudng.

Thi nghiém 2:Panh gia anh hudng cta vi khuan
quang duong khéng luu huynh mau tia Ién sinh
trudng va khoi luong kho cta cay lua trong diéu kién
nhiém Cd.

Thi nghiém dwoc bo tri theo khoi hoan toan
ngau nhién véi 5 1an 1ap lai, moi 1ap lai twong ing mot
chau chwa 1,1 lit dung dich dinh duong. Cac nghiém
thitc thi nghiém gom (i) Khong bé sung Cd va khong
vi khuan PNSB, (ii) Chi b6 sung Cd, (iii) B6 sung Cd
va dong W4.3, (iv) B6 sung Cd va dong S29, (v) B6
sung Cd va dong W29, (vi) B6 sung Cd va dong W10,

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 11/2022



KHOA HOC CONG NGHE

(vii) B6 sung Cd va hén hop dong W4.3 + S29, (viii)
B6 sung Cd va hon hop dong W29 + W10 va (ix) Bo
sung Cd va hén hop dong W44 + W17. Trong do:
W4.3, S29: Dong vi khudn khang Cd trong diéu kién
yém khi sang; W29, W10: Dong vi khuin khang Cd
trong diéu kién hao khi toi; W44, W17: Dong vi
khuin khang Cd trong ca diéu kién yém khi sang va
hao khi toi.

Chuan bi dung dich dinh duong: Dung dich
duogc chuén bi theo phuong phap ctia Wagatsuma va
Ezoe (1985) [22] gom NH,NO, v6i néng do 40 ppm
N, NaNO; (20 ppm N), MgSO, (40 ppm Mg), CaCl,
(80 ppm Ca) va K,SO, (60 ppm K), pH = 6. Tiép tuc
cho 1.100 mL dung dich da pha vao chau c6 chiéu
cao 14,5 cm, duong kinh trén 11,5 cm va duwong kinh
duéi 8,5 cm, nong do Cd cta dung dich 1a 2 ppm.

Giong Iia: Hat giong duoc thanh trung nhu thi
nghiém 1.

Chiing b sung vi khuan: Vi khuin duoc bé sung
tuong tng theo timg nghiém thic thi nghiém vao cac
thoi diém 7 va 14 ngay sau trong (NST), cho vao méi
chau 3 mL dung dich khuin c6 mat s6 1 x 10° CFU
mL™,

Chi tiéu nong hoc theo doi

Chiéu cao cay: Do tir phan than tiép giap voi ré
lén toi chot 14 cao nhat.

Chiéu dai ré: Do tir phan ré tiép giap véi than
xudng toi chot ré dai nhat.

Khoi luong cay: Can khoéi luong than, 14 va ré
clia cac cay trong chau.

pHyp0: Po pH nuée biang pH ké.

Chi tieu pH duoc xac dinh vao thoi diém 7, 14 va
21 NST trong khi chi tiéu chiéu cao cay va chiéu dai
ré duoc xac dinh vao thoi diém 21 NST.

Xt 1i s6 liéu: Phan tich phuong sai dé so sanh
khac biét trung binh giita cdc nghiém thirc bang
kiém dinh Duncan qua phan mém SPSS 13.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia cac dong vi khuin khang Cd
lén sy ndy mam cda hat lua trong diéu kién nhiém
Cd

3.1.1. Xdc dinh ty Ié pha loang phu hop cua dich
vi khuan dé u ndy mam hat hia

boi voi 6 nghiem thic st dung dong don vi
khudn, dong W44 va W17 c6 chi s6 tang trudng khac
biét khong co y nghia thong ké & cac ty lé pha loang,
voi trung binh lan luot 1a 10,1 va 19,7 trong khi do
dong vi khuan W4.3, S29, W29 va W10 dat chi so
ting trudng tot nhat & ty 1é pha loang 1: 1.000, voi chi
so tang truong 25,6, 16,7, 21,4 va 13,3, theo thu tu.
Bén canh do, trong trueong hop két hop hai dong vi
khuan, chi c6 hon hop hai dong W29 + W10 & ty le
pha loang 1: 1.750, nhung hon hop 2 dong W4.3 +
S29 hodac W44 + W17 hoac hén hop 6 dong vi khuin
W4.3, S29, W29, W10, W44 va W17 chi dat chi s6
tang trudng tuong duong cac dong don, voi ty 1é ting
trudng lan luot 1a 31,3, 13,9 va 20,6 ¢ ty 1é pha loang
1: 1.000. Biéu nay cho thay PNSB khong gay doc dén
st ndy mam cta hat lua trong diéu kién nhiém Cd
(Bang 1).

Béng 1. Anh huéng ctia cac dong vi khudn quang duong khong luu huynh mau tia c6 kha ning khang Cd dén
chi sg sinh trwdng mam lia

Dong vi khuan
Tyl pha lloﬁng W4.3+ | W29+ | W44+
(g mL") W43 | S29 | W29 | W10 | W44 | W17 29 W10 W17 HH
1:1.000 25,6 | 16,7* | 21,4* | 13,3* | 10,1 | 19,7 | 31,3 5,30? 13,9 20,6
1:1.250 20,1° | 5,63 | 14,2" | 10,5" | 10,3 | 22,7 | 135" 5,032 5,47¢ 15,3"
1: 1.500 26,2* | 5,60° | 10,6° | 3,60° | 11,6 | 175 | 6,03¢ 423? 5,93¢ 13,2P
1:1.750 19,4 | 3,17° | 453 | 3,23 | 11,9 | 194 | 10,7* | 4,50 8,40P 12,6
1:2.000 3,67 | 6,07° | 9,50° | 3,20° | 11,7 | 20,9 | 12,1 | 1,43P 4,07¢ 4,80¢
Mtic y nghia * * * * ns ns * * * *
CV (%) 14,1 | 234 | 152 | 220 | 56,1 | 22,1 25,2 17,0 14,8 11,4

Ghi chi: Trong cung mot cot, nhitng so cé chir theo sau khac nhau thi cé sir khéc biét y nghia thong ké ¢
5% (*); ns khac biét khong co y nghia thong ké. HH: Hon hop 6 dong vi khuan W4.3+ S29 + W29+ W10 +

W44+ W17.
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3.1.2. Anh huéng cia vi khudn
mam cua hat lia

dén ty Ié ndy

Ty 16 nay mam (%)

Nghiém thire

Hinh 1. Anh huéng ctia cac dong vi khuén khong e
huynh mau tia c6 kha ning khang Cd dén ty 1 nay
mam cda hat 1da & ty 1é pha loang 1: 1.000

Ghi chu: PNSB: Vi khuin quang duong khong
Iiru huynh mau tia.

Hinh 1 cho thdy, ty 1¢ ndy mam & nghiém thic
b6 sung cac dong don vi khuian W4.3, S29, W29,
W44, W17 hoac cac hon hop hai dong vi khuidn W4.3
+S29, W29 + W10, W44 + W17 hoac hon hop 6 dong
vi khuan W4.3, S29, W29, W10, W44 va W17 dat
tuwong duong nghiém thitc khong nhiém Cd va khong

b6 sung Cd - PNSB. Tuy nhién, chi c6 hén hop W4.3
+S29 ¢6 ty 1é ndy mam (100%) cao hon so voi nghiém
thttc nhiém Cd nhung khong PNSB (86,7%).

3.2. Anh hudéng cfia vi khudn quang duong
khong liru huynh mau tia khang Cd 1én sinh truong
va sinh khéi cay lia trong diéu kién nhiém Cd

3.2.1. Sinh trudng cua cdy lia trong diéu kién
nhiém Cd

Bang 2 cho thdy, chiéu cao cay, chiéu dai ré va
khoi luong kho cay lua giam 73,2, 85,0 va 51,7% trong
truong hop nhiém Cd. Tuy nhién, b6 sung dong don
vi khuan khang Cd gom W4.3, S29, W29 va W10
chua cai thién cac dac tinh chiéu cao cay va chiéu dai
ré, chi c6 dong W10 gitup tang sinh khoi kho, voi
0,025 g/chau so véi 0,014 g/chau cia nghiém thirc
khong nhiém Cd. Ngoai ra, b6 sung hén hop hai
dong vi khudn W29 + W10 dat chiéu cao cay (7,54
cm) va khoi luong kho (0,022 g/chau) cao hon so voi
nghiém thac doi chimng, voi gia tri 4,55 cm va 0,014
g/chau, theo cung thut tr. Chiéu dai ré twong duong
nhau gitra cadc nghiém thic c6 va khong c6 bd sung
PNSB trong truong hop nhiém Cd, dao dong 1,75 -
2,59 cm & vu trong thit nhat.

Bang 2. Anh hudng cta vi khudn quang duong khong lru huynh mau tia khang Cd 1én sinh trudéng
va sinh khdi kho cay lia trong diéu kién nhiém Cd

Vul Vu 2
Nghiem thic Chié}l C%l'iélxl th)’i luo’flg Chié}l Cb.iét:l Khéi luong ciy
caocay | dairé cay kho cao cay | dairé kho (g chau)
(cm) (cm) | (g'chau) | (cm) (cm) '
Khong Cd + Khong PNSB 17,02 11,7 0,029 10,62 6,93* 0,0192>
Cd + Khong PNSB 4,55 1,75° 0,014¢ 7,88P 4,484 0,014¢
Cd +W4.3 5,61 2,03P 0,015 10,52 5,52¢ 0,019
Cd + S29 5,91 2,41° 0,017¢4 11,12 5,91 0,0192>
Cd + W29 5,71 2,10 0,0144 9,942 5,25 0,017
Cd + W10 5,568 2,05° 0,025% 9,69° 6,73 0,016
Cd + W4.3 +S29 5,61 2,33 0,0144 10,42 5,52¢ 0,018
Cd + W29 + W10 7,54 2,11P 0,022P¢ 10,92 6,020 0,021
Cd + W44 + W17 6,80 2,59 0,020 10,6% 6,572 0,022?
Mtic y nghia * * * * * *
CV %) 23,5 17,9 28,84 9,88 11,12 16,14

Ghi chu: Trong cung mot cot, nhing sé co chir theo sau khidc nhau thi co su khdc biét y nghia thong ké ¢
5% (*); PNSB: Vi khudn quang duong khong Iuu huynh mau tia.

Trong truong hop nhiém Cd, chiéu cao cay,
chiéu dai ré va khai luong kho cay lua giam lan luot
la 2,72 cm, 2,05 cm va 0,005 g/chau. B6 sung don

dong va hon hop dong co chiéu cao cao hon so voi
nghiém thitc nhiém Cd, nhung khong bé sung vi
khuidn va cao tuong duwong nghiém thic khong
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nhiém Cd va khong b6 sung PNSB, v6i 9,69 - 11,1 cm
so v6i 7,88 cm va 10,6 cm, theo cung thit tu. Ngoai ra,
b6 sung hon hop hai dong vi khudn W4.3 + S29, W29
+ W10 hoac W44 + W17 déu tang chiéu dai ré, nhung
chi c6 don dong W29 chua cai thién chiéu dai ré.
Tuong tu, sinh khoi kho cay lua cta cac nghiém thic
b6 sung hon hop hai dong vi khuan W4.3 + S29, W29
+ W10 hoac W44 + W17 dat 0,018 - 0,022 g/chau cao
hon so voi nghiém thic khong b6 sung vi khuin
(0,014 g/chau). Bén canh d6, ba dong W4.3, S29
hodac W29 ciing cho sinh khéoi kho (0,017 - 0,019
g/chau) cao hon so voi nghiém thiec doi chimg & vu
trong thit hai (Bang 2).

3.2.2. Gi4 tri pH trong diéu kién nhiém Cd

Bang 3 cho thdy, trong diéu kién nhiém Cd, b
sung cac dong don vi khudn W4.3, S29, W29, W10
hodc hén hop cac dong vi khudn W4.3 + S29, W29 +
W10 hoac W44 + W17 dat gia tri pH cao hon so véi
nghiém thic khong b6 sung PNSB (5,93) vao thoi
diém 21 NST ctia vu 1, véi gia tri 1an luot 1a 6,10, 6,12,
6,22, 6,29, 6,34, 6,28 va 6,28. Két qua trén cho thay
rang dong don W10 hay hon hop W4.3 + S29, W29 +
W10 hoac W44 + W17 c¢6 kha nang cai thién pH trong
moi truong nhiém Cd.

Bang 3. Anh huéng cta vi khudn quang duéng khéng lwu huynh mau tia khang Cd lén gi4 tri pH

trong diéu kién nhiém Cd
NST (ngay)
Nghiém thic Vul Vu?2
7 14 21 7 14 21
Khong Cd + Khong PNSB 5,75¢ 6,16° 5,71¢ 6,142 5,69 5,48
Cd + Khong PNSB 5,90 6,234 5,93¢ 6,162 5,57¢ 5,37¢
Cd +W4.3 6,10° 6,25 6,10¢ 6,11 5,79" 5,692
Cd +S29 6,012 6,28 6,12° 6,11> 5,79" 5,74
Cd + W29 6,117 6,312 6,22P 6,10° 6,02 5,823
Cd + W10 6,10° 6,342 6,292 6,20° 6,06 5,94*
Cd +W4.3 + S29 6,10? 6,322 6,34% 6,13" 5,942 5,922
Cd + W29 + W10 6,002 6,28 6,28 6,152 5,65 5,68
Cd + W44 + W17 6,107 6,292 6,28 6,10¢ 5,66 5,84*
Mtic y nghia * * * * * *
CV(%) 1,92 0,59 1,22 0,74 1,79 4,27

Ghi chu: Trong cung mot cot, nhirng sé co chir theo sau khdc nhau thi co su khdc biét y nghia thong ké ¢
5% (*); PNSB: Vi khuin quang duong khong I huynh mau tia; NST: Ngdy sau trong.

Nghiém thitc b6 sung dong don vi khudn S29,
W29, W10 hodc hon hop cac dong vi khudn W4.3 +
S29, W44 + W17 trong moi truong nhiém Cd c6 gia
tri pH dao dong khoang 5,69 - 5,94 cao khac biét co y
nghia thong ké 5% so voi nghiém thtc déi ching
khong b6 sung PNSB (5,37) vao thoi diém 21 NST &
vu 2 (Bang 3).

3.3. Théo luan

Dua trén cac két qua nghién ctu truoc day
PNSB duoc stt dung ¢ dang long hodc ché phdm vi
sinh khong gay doc cho cay trong, nhung tang ty le
nay mam va hé tro ting trueong cta cay trong [19],
[23]. Theo Koh va Song (2007) [24] b6 sung R
palustris KL9 gép phan ting ndy mam cua hat, chiéu
dai ré va téng sinh khoi ctia cay. Ngoai ra, pha loang
1 g ché phdm PNSB vé6i nudc cat & cac ty le 500,

1.000, 1.500, 2.000 va 3.000 mL khong gay doc doi voi
su ndy mam cta hat laa va dat ty 1é ndy mam (GI)
cao nhat khi cac dong vi khudn & nong do toi wu [25].
Nghién cttu ciia Nookongbut va cs (2020) [26] cho
thdy, PNSB khong gay doc do6i voi sy ndy mam cia
hat dau trong moi truong axit thong qua danh gia chi
s6 GI. Piéu nay cho thdy tiém nang st dung PNSB
trong nong nghiép la rat cao.

Ronzan va cs (2018) [27] da chtng minh rang
Cd 4anh huong dén sy sinh trudng ré, sinh khoi cay
ltia va gidm ndy mam cua hat. Ngoai ra, su tich tu Cd
trong cay lua dac biét cao so voi cac loai ciy trong
khac, gidam su hap thu cac chat dinh duong khac va
ting luong hap thu d6i véi con nguoi thong qua
chuéi thic an [28]. Nhiém Cd trong dat nong nghiép
do bén qua nhiéu phan lan va st dung nudc ngam
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chita doc t6 Cd [29] do d6 cay lua trong trén dat
nhiém Cd hap thu doc chat qua ré dén chéi sau cting
la tich liy & hat nén viéc tiéu thu gao tich lay Cd gay
ra cac bénh nghiém trong d6i véi sttc khée con
nguoi, dac biét 1a gay bénh ung thu [30], [31], [32].
Mt khac, su két hop gita Cd va As ciing anh huong
nghiém trong dén mo t€ bao va qua trinh sinh tong
hop auxin. Trong nghién ctru nay, cic dong don hoac
hon hop vi khudn PNSB c6 kha nang hé tro sinh
truong va phat trién chiéu dai ré trong diéu kién
nhiém Cd. Ngoai ra, két qua ciing cho thay cac dong
vi khuén ho tro tang pH, phu hop v6i két qua nghién
ctu trude day la st dung Luteovulum sphaeroides va
R palustris cai thien pH & dat phén va dat man [16],
[18], [33]. Bén canh d6, cac nghién ctu truéc day
ciing cho thay rang PNSB c6 kha nang chéng chiu va
han ché tich liy doc chat Al*, Fe?* va Mn? trong cay
lua [14], [16] va kim loai nang nhu As [19], [34].
Nghién ctru ctia Sakpirom va cs (2019) [35] cho thay,
R. palustris TN110 c6 tiém nang trong viéc giam doc
tinh cta Cd tai cac vung trong lua bi nhiém Cd.
Trong két qua nay, cac dong PNSB c6 kha nang
chong chiu va giam Cd.

4. KET LUAN

Cac dong vi khuidn quang duong khong luu
huynh mau tia c6 kha ning khang Cd khong gay doc
dén su ndy mam ctia hat lua trong diéu kién nhiém
Cd, voi ty le pha loang 1 g ché pham vi sinh véi 1.000
mL nuéc phit hop dé st dung cho ¢ ndy mam.

Dong don vi khuan W4.3, S29, W29, W10 hoac
hén hop vi khudn W4.3 va S29 hoac hén hop W29 va
W10 hodc hon hop W44 va W17 bs sung vao moi
truong nhiém Cd da gép phan cai thién chiéu cao
cay, chiéu dai ré va khoi luong kho ctia cay lua lan
lwot 14 9,69 - 11,1 cm so vé6i 7,88 cm, 5,25 - 6,73 cm so
voi 4,48 cm, 0,016 - 0,022 g/chau so voi 0,014 g/chau
& vu thit 2. B6 sung dong don vi khudn W10, hon hop
vi khuan W4.3 va S29 hoiac hoén hop W29 va W10
hodc hon hop W44 va W17 da giup cai thién pH trong
diéu kién nhiém Cd voi gia tri twong tng 6,29, 6,34,
6,28 va 6,28 (vu trong thi 1), 5,94, 9,92, 5,68 va 5,84
(vu trong thit 2) so véi 5,93 va 5,37, theo thu tu.
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INFLUENCES OF SUPPLYING CADMIUM - RESISTANT PURPLE NON -SULFUR BACTERIA
IN IMPROVING SEED GERMINATION AND GROWTH OF RICE UNDER
CADMIUM - CONTAMINATED CONDITIONS
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Summary
The aim of this study was to (i) assess roles of cadmium (Cd) - resistant purple non - sulfur bacteria (Cd -
PNSB) on rice seeds’ germination and (i) evaluate roles of Cd - PNSB in ameliorating rice growth under Cd
- contaminated conditions.The result revealed that supplementation of Cd - PNSB strains, including W4.3,
529, W29, W10, W44 and W17 did not reduce germination rate of rice seeds. At 1 g of biofertilizers in 1,000
mL of water, the ratio was suitable for germination. Moreover, adding single strain W4.3, S29, W29, W10 or
a mixture of W4.3 and S29 or a mixture of W29 and W10 or a mixture of W44 and W17 into soil
contaminated with Cd did enhance plant height, root length and dry biomass of rice, with 9.69 - 11.1 cm
compared to 7.88 cm, 5.25 - 6.73 cm compared to 4.48 cm, 0.016 - 0.022 g/pot compared to 0.014 g/pot at the

second crop, respectively.

Keywords: Cadmium, purple non - sulfur bacteria, rice.
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