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TOM TAT

Nghién ctru dwoc thwe hién nham xac dinh dnh hudng clia ché pham vi sinh chira vi khuan quang dudng khong
lwu huynh mau tia cd dinh dam, hoa tan lan Rhodopseudomonas palustris TLS06, VNW02, VNW64 va VNS89
(CPVS-NP) dén sinh trwéng va ndng suat dau den. Thi nghiém dwoc bd tri theo khdi hoan toan ngau nhién, véi 5
nghiém thtrc, 4 13p lai, m6i I&p lai twong (ng mot chau. Cac nghiém thire gdm (i) 100% N, P; (i) CPVS-NP két hop 75%
N, P; (iii) CPVS-NP két hop 50% N, P; (iv) CPVS-NP nhung khéng bén phan héa hoc; (v) Khéng bé sung CPVS-NP va
khéng bén phan héa hoc. Két qua cho thdy bd sung CPVS-NP két hop bén 75% N, P ting mat sé PNSB va dat twong
duong vé chidu cao cay, sb la/cay, chidu dai 14, chidu rong 14 va sb nhanh/cay nghiém thirc bén 100% N, P. B4 sung
CPVS-NP két hop bon 75% N, P gitp tdng ndng suét 22,0% so v&i nghiém thirc bon 100% N, P.

T khoa: Ché pham vi sinh, cé dinh dam, dau den, hoa tan lan, Rhodopseudomonas palustris.

Effect of Biofertilizers Containing Strains of Phototrophic Purple Non-sulfur,
Nitrogen-Fixing and Phosphorous-Solubilizing Bacteria on Growth and Yield
of Black beans (Vigna cylindrica (L.) Skeels) Grown in Pots

ABSTRACT

The study was conducted to determine the efficacy of biofertilizers carrying strains of nitrogen-fixing and
phosphorous-solubilizing purple non-sulfur bacteria (Rhodopseudomonas palustris) TLS06, VNW02, VNW64 and
VNS89 (CPVS-NP) on black beans growth and yield. The experiment followed a completely randomized block design
with 5 treatments and 4 replications, each of which corresponded to a pot. The treatments were (i) 100% N, P; (ii)
CPVS-NP combined with 75% N, P; (iii) CPVS-NP combined with 50% N, P; (iv) CPVS-NP only; (v) not supplying
CPVS-NP and no chemical fertilizers. The results showed that supplying CPVS-NP combined with 75% N, P
increased PNSB density and obtained the plant height, leaves number per plant, leaf length, leaf width and the
branches per plant equivalent to or higher than those in the treatment fertilized with 100% N, P. Supplying CPVS-NP
plus 75% N, P enhanced yield by 22.0% compared to that in the treatment fertilized with 100% N, P.

Keywords: Biofertilizers, black beans, nitrogen-fixing, phosphorous-solubilizing, Rhodopseudomonas palustris.

phan héa hoc giy tic dong bat 1gi dén moi truong

1. DAT VAN DE (Rahman & Zhang, 2018) ciing nhu lam suy

Hién nay, san xuit nong nghiép dé dap tng
cho dan s ngay cang téng, nén viéc san xuat va
st dung phan héa hoc téng vugt bac (Arora,
2018). Miac du gitip tdng ning suidt ciy trong
(Pahalvi & cs., 2021) nhung viéc st dung nhiéu

thoai dat, 6 nhiém ngudn nuéc (Srivastav, 2020)
va phat thai khi nha kinh (Walling &
Vaneeckhaute, 2020). Vi vay, st dung dudng chat
¢6 ngudn goc sinh hoc 1a can thiét dé huéng dén
nén nong nghiép bén viing (Kumar & cs., 2018).
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Cac ché& phdm, phan bén chta vi khuén c6 loi
(Effective Microorganism - EM) c¢6 vai tro quan
trong trong canh tac nong nghiép, mang lai 1gi
ich cho cdy tréng nhu vi khuén Bacillus spp.,
Azospirillum va vi khuidn quang dudng khong
Iuu huynh mau tia (PNSB) (Sansinenea, 2019;
Fukami & cs., 2018; Sakarika & cs., 2020). Cu
thé 13, PNSB c¢6 kha ning phong trit bénh hai,
tang sinh trudng cay tréng va cai thién do phi
nhiéu dat (Lee & cs., 2021). Vi khuén
Rhodopseudomonas palustris thuéc nhém PNSB,
c6 kha ning cd dinh dam, hoa tan 1an, san sinh
ra chat kich thich sinh trudng trong diéu kién
moi trudng c6 doc chat Al**, Fe® va pH dat thap
(Khuong & cs., 2017; 2020). Vi vay, st dung ché
phadm vi sinh chiia cac dong R. palustris 1a cin
thiét dé giam lugng phan héa hoc.

Pau den (Vigna cylindrica (L.) Skeels) la
ngudn cung cdp protein déi dao, chiia nhiéu
thanh phan c6 1oi cho stic khée (Zheng & cs.,
2019) nhu anthocyanin cao (Aguilera & cs.,
2016). Hon niia, hat dau den chtia hgp chat
phenol déng vai trd quan trong trong cac tién
trinh sinh ly cting nhu trao déi chét (Singh & cs.,
2017). Ngoai ra, trong cidy ho dau gitp tang do
phi nhiéu dat do hoat dong ctia vi khuén cé dinh
dam (Roriz & cs., 2020; Gogoi & cs., 2018). Tuy
nhién, dé khai thac hét tiém ning niang sudt va
ning cao chat lugng dau den, viéc st dung céc
bién phap ky thuét téng hop, nhat 14 cac bién
phap canh tac bén viing 1a hét stic can thiét. Cac
nghién ciiu truéec day da cho thay, st dung céc
ch& phdm chia PNSB da dem lai hiéu qua cao
trén nhiéu loai cay tréng khac (Khuong & cs.,
2018; 2020; Nguyén Quoc Khuong & cs. 2019;
2022). Do d6, nghién ctiu nay dugc thuyc hién
nhim danh gia hiéu qua cta vi khudn quang
duéng  khéng luu  huynh
Rhodopseudomonas palustris c6 dinh dam va hoa
tan 1an dén sinh trudng va nang suat dau den.

mau tia

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu

Giong: Dau den xanh long do Cong ty
TNHH Giéng cay tréong Phi Nong san xuét.

Ché phém vi sinh: Ché pham vi sinh chta 4
dong vi khudn R. palustris TLS06, VNWO02,
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VNW64 va VNS89 duge tao ra theo phudng
phap cia Khuong & cs. (2017) va dudc u theo
phuong phap Kantha & cs. (2015).

Phan bén: Phan uré (46% N), phan super
1an (16% P,0;) va phén kali clorua (60% K,0).

2.2. Phuong phap nghién citu

Chuén bi dat: Bam nhuyén dat va loai b tan
du thuc vat. Sau dé, tron déu, phoi kho, can méi
chau 5kg dat kho. Chau c6 kich thuéc day 16n
x day nhd x chiéu cao tuong ting 23 x 17 x 18cm.
Cac chau thi nghiém dugc bd tri trong nha 1uéi c6
mai che biang nhua. Thoi gian thuc hién thi
nghiém ti thang 3/2021 dén thang 6/2021.

Ché& @6 tudi: Duy tri 4m do 70% d6 4m toan
phan sudt thi nghiém. Piéu kién nhiét d6, @6 4m
khéng khi, anh sang phu thudc vao méi trudng
nha luéi.

B6 tri thi nghiém: Thi nghiém dugc b6 tri
theo khéi hoan toan ngau nhién véi 5 nghiém
thtic, 4 1ap lai, méi lap lai tuong ting mot chau,
mdi chau gébm cé 3 cay. Trong d6, nghiém thic
(i) 100% N, P so v6i khuyén cao, (i) CPVS-NP
ké&t hop 75% N, P so véi khuyén céo, (iii) CPVS-
NP két hgp 50% N, P so véi khuyén céo,
(iv) CPVS-NP nhung khong bén phan héa hoc,
(v) Khéng bd sung CPVS-NP va khong bén phan
héa hoc.

Mat s6 vi khuan (CFU/ml): Hén hop cac dong
vi khudn duge nhan sinh khéi trong méi trudng
BIM (1,0g (NH,),SO,; 0,5g K,HPO,; 0,2g MgSO,;
2,0g NaCl; 5,0g NaHCO,; 1,5g yeast extract;
1,6g glycerol va 0,03g L-cysteine cho 11 moi
truong) 1ong dé dat mat s 1 x 10° CFU/ml
(Khuong & cs., 2018). B6 sung 100ml vi khuén vao
12 hat giéng. CPVS-NP dudc bén vao 1 g/chau
vao thoi diém 10, 20 va 45 ngay sau gieo (NSG).

Liéu lugng va thoi gian: St dung cong thiic
phén 1a 40 N - 60 P,O; - 80 K,O (kg/ha) (Mach
Khanh Trung & cs., 2017), tuong tng v6i lugng
phén 1a uré, phan super 1an va phéan kali clorua
12 0,217; 0,938 va 0,333g va chia thanh 3 lan
bén. Trong d6, 1an 1: Bén 30% lugng phéan vao
thoi diém 10 ngay sau gieo (NSG); Lan 2: Bén
40% lugng phan vao thoi diém 20 (NSG). Lan 3:
Bén 30% lugng phan vao thdi diém 40 NSG.
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Bang 1. Anh huéng ctia ch& pham vi sinh
chtta vi khuin quang dudng khéng lvu huynh mau tia dén chiéu cao cay (cm) dau den

Nghiém thirc NSG

15 22 29 36 43 50
100% N + 100% P 23,9° 28,6 40,4 44,8° 50,4 59,6%°
CPVS-NP + 75% N + 75% P 25,8° 33,1° 42,3° 47,1° 56,0° 62,1°
CPVS-NP +50% N + 50% P 23,0% 28,4 37,6 43,8° 49,4° 56,5
CPVS-NP + khong bon phan 22,7° 26,7° 35,2° 38,3° 44,2° 51,3°
Khéng bén phan 19,1¢ 25,1° 28,3° 30,2° 34,8° 37,0°
Mtrc ¥ nghia * * * * * *
CV (%) 2,56 2,67 6,85 4,60 7,20 576

Ghi chii: Trong cung mét cot, nhiing s6 c6 chii theo sau khic nhau thi khéc biét c6 y nghia théng ké & miic
5% (*); CPVS-NP: Ché phdm vi sinh chita hén hop cédc dong vi khuan Rhodopseudomonas palustris TLSO06,

VNWO02, VNW64 va VNS89.

Dac tinh néng hoc theo doi:

Sinh trudng: Cac chi tiéu vé sinh trudng
dugc do 3 cay trén mdi chau va xac dinh gia tri
trung binh vao thoi diém 15, 22, 29, 36, 43 va
50 NSG. Chiéu cao cay (cm): do tif sat mit dat
1én t6i chét 14 cao nhat trén cung. S6 14 (14/cay):
Dém s6 14 trén cdy cua mbi chau. Chiéu dai
14 (cm): do chiéu dai 14 16n nhat. Chiéu rong
la (cm): Po chiéu rong la 16n nhét. Téng s6
nhanh/cay: Pém t6ng s6 nhanh/cay.

Thanh phan ning suidt va nidng suit: SO
qud/cay (qua): Dém sd qua trén cdy cua mbi
chau. Téng s6 hat/qua (hat): Pém s hat trén
qua ctia mdi chau. S6 hat chic/qua (%): Dém s6
hat chéc trén qua mdi chau. Ty 1é hat chic (%):
Pé&m hat chic sau dé quy vé ty 1é phan tram.

Khoi lugng than, 14 khé (g/chau): Can khéi
lugng than, 14 sau say 6 70°C trong 72 gid.

Khoéi lugng hat (g/chau): Can khéi luong
sinh khéi hat sau sdy 6 70°C trong 72 gid.

Xac dinh mat s6 vi khudn sau thu hoach
(MPN/g DSW): Mat s6 vi khuén c¢6 dinh dam va
hoa tan lan trong d4t vao thoi diém thu hoach
dude xac dinh bang phudng phap mat sé tuong
d6i cta vi khudn PNSB trén moi trusng BIM
trong diéu kién vi yém khi sang theo phuong
phap ctia Harada (2011).

2.3. X 1y 6 lidu

St dung phan mém SPSS phién ban 13.0
phan tich phuong sai ANOVA va kiém dinh

Ducan v6i mic § nghia 5% dé so sanh cac gié tri
trung binh.

3. KET QUA VA THAO LUAN

3.1. Anh hudng ctia ché phim vi sinh két
hgp véi bon phin vé co dén sinh trudng cay
dau den trong trén dat phu sa khéng boi

3.1.1. Chiéu cao cay

Bang 1 cho th4y, chiéu cao cdy dau den
khac biét c6 ¥y nghia thong ké 5% gitia cac
nghiém thiic qua céc thoi diém sinh trudng.
Trong d6, chiéu cao cdy vao thoi diém 15, 22, 36
va 43 NSG & nghiém thtic bs sung CPVS-NP két
hop bon 75% N, P cao hon so véi nghiém thic
bén 100% N, P, véi chiéu cao cdy dao dong
25,8-56,0cm so véi 23,9-50,4cm, theo thit tu.
Trong khi d6, vao thsi diém 29 va 50 NSG
nghiém thtc bé sung CPVS-NP két hop 75% N,
P c6 chiéu cao cay dat 42,3 va 62,lcm tuong
duong so v61 nghiém thic bén 100% N, P, v6i
chiéu cao cay 1a 40,4 va 59,6cm, theo thi tu.
Ngoai ra, nghiém thic khéng bon phan nhung
¢6 bd sung CPVS-NP c6 chiéu cao cay dao dong
22,7-51,3cm cao hon so v6i nghiém thic khong
bén phéan va khéng b sung CPVS-NP, dao dong
19,1-37,0cm qua céc thdi diém.

3.1.2. Téng sé'14 trén cay

Téng s6 la/cay vao thoi diém 15 NSG khéac
biét c6 y nghia thong ké 5% gilta cic nghiém
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thiic. Trong d6, nghiém thiic b6 sung CPVS-NP
két hop 50% hosc 75% N, P c¢6 tong s6 la/cay
tudng duong so véi nghiém thic bén 100% N, P,
v6i téng s6 14/cay dat 1an lugt 7,25 va 8,00 so véi
7,92 14. Mt khac, tong s6 1a/cdy & nghiém thic
bén CPVS-NP nhung khéng bén phan c6 téng s§
la/cay dat 6,33 la/ciy, cao hon so v61 nghiém
thiic khong bén phan, véi tong s6 1a/cay 1a 5,25
la. Tu thoi diém 22 dén 36 NSG, tong s la/cay
khac biét c6 ¥ nghia théng ké 5% gilia céc
nghiém thic c6 va khéng b sung CPVS-NP, cao
nhét & nghiém thtc bé sung CPVS-NP két hgp
giam 75% N, P, dao dong 13,5-24,5 1a va thap
nhit ¢ nghiém thiic khong bén phan va khéng
b6 sung CPVS-NP, dao déng 8,50-11,5 1a4. Tuy
nhién, ¢ thoi diém 43 va 50 NSG, tdng s6 la/cay
6 nghiém thtc b sung CPVS-NP két hop 75%
N, P dat 30,0 va 34,8 14 cao hon so v6i nghiém
thic b6n 100% N, P, véi 24,3 va 27,6 14, theo
th@ ty. Bén canh d6, nghiém thic bén 50% N, P
két hop CPVS-NP c6 tong s6 la/cay dat 23,0 va
26,9 la tuong duong so v6i nghiém thic bon
100% N, P. Ngoai ra, 6 hai nghiém thtic khong
bén phan héa hoc, nghiém thtic c¢6 bs sung
CPVS-NP c6 t6ng s6 la/cay cao hon so véi khéng
b6 sung CPVS-NP § tat ca cac thoi diém khao
sat (Bang 2).

3.1.3. Chiéu dai la
Két qua bang 3 cho thay, chiéu dai 14 & thai

diém 15, 22, 29, 36, 43 va 50 NSG cua nghiém
thtic bén 75% N, P két hgp CPVS-NP dao dong
7,50-11,5cm cao hon so v6i nghiém thiic bon
100% N, P theo khuyén céo, v6i chiéu dai la
6,60-10,6cm. Tuong tu, chiéu dai 14 qua cac thdoi
diém sinh truéng & nghiém thic bén 50% N, P
két hgp CPVS-NP, dao dong 6,44-10,5cm tuong
duong so v6i nghiém thic bén 100% N, P, ngoai
trir thoi diém 22 NSG. Déi v6i nghiém thic bén
CPVS-NP nhung khéng bén phan cé chiéu dai
14 khac biét c6 y nghia théng ké 5% so véi
nghiém thtic khong bén phan va khong bé sung
CPVS-NP, véi chiéu dai 14 6,08-9,81cm so véi
5,44-7,15cm, theo thi tu.

3.1.4. Chiéu réng la

Chiéu rong 1a khac biét khong cé6 § nghia
thong ké gifia cac nghiém thtc vao thdi diém
15 NSG (2,04-2,44cm). Tuy nhién, tit thoi diém
22 dén 50 NSG, nghiém thiic bs sung CPVS-NP
két hop 75% N, P c¢6 chiéu rong la dat
2,89-5,43cm cao hon so v6i nghiém thtc chi bén
phén vo co, dat 2,52-5,16cm. Ngoai ra, nghiém
thiic bén 50% N, P két hgp bé sung CPVS-NP c6
chiéu rong 14 dao dong 2,54-4,98cm, tuong
duong so v6i nghiém thtc bén 100% N, P. K&
dén, nghiém thtic bén CPVS-NP nhung khéng
bén phan c6 chiéu rong 14 (2,35-4,60cm) cao hon
so véi nghiém thtc khong bén phan va khéng b
sung CPVS-NP, v6i dao dong 2,20-3,58cm
(Bang 4).

Bang 2. Anh huwéng ctia ch& phAm vi sinh chita vi khuidn quang duéng

khong luu huynh mau tia dén tong s6 la/cay (14) ctia cay dau den

NSG
Nghiém thrc

15 22 29 36 43 50
100% N + 100% P 7,92° 12,7° 16,5° 20,0° 24,3 27,6
CPVS-NP + 75% N + 75% P 8,00° 13,5° 18,1° 24,5° 30,0° 34,8°
CPVS-NP +50% N + 50% P 7,25° 11,5° 15,2° 18,4° 23,0° 26,9
CPVS-NP + khong bon phan 6,33° 9,00° 13,8° 16,0° 20,3° 22,9°
Khong bon phan 5,25° 8,50° 9,75° 11,5° 14,0° 17,0°
Mtrc y nghia * * * * * *
CV (%) 7,40 2,93 3,66 5,22 5,40 3,36

Ghi chi: Trong cting moét cot, nhitng sé c¢6 chit theo sau khac nhau thi khac biét c6 y nghia thong ké ¢ mic
5% (*); CPVS-NP: Ché pham vi sinh chia hén hop cac dong vi khudn Rhodopseudomonas palustris TLS06,

VNWO02, VNW64 va VNS89.
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Bang 3. Anh hudng ctia ch& pham vi sinh

chtta vi khuan quang duéng khéng lvu huynh mau tia dé€n chiéu dai l1a (cm) cay dau den

Nghiém thirc NSG

15 22 29 36 43 50
100% N + 100% P 6,60° 7,69 8,76" 9,39 9,97° 10,6°
CPVS-NP + 75% N + 75% P 7,50° 8,31° 9,49° 10,5° 11,0° 11,5°
CPVS-NP +50% N + 50% P 6,44° 7,25° 8,46" 9,13 9,84° 10,5°
CPVS-NP + khong bon phan 6,08" 6,61° 7,47° 8,76° 9,10 9,81°
Khong bon phan 5,44° 5,58° 6,32° 6,69° 6,88° 7,15°
Mtrc y nghia * * * * * *
CV (%) 5,13 3,24 3,50 3,53 5,98 3,32

Ghi chi: Trong cting mot cot, nhiing sé c¢6 chit theo sau khac nhau thi khac biét c6 y nghia thong ké ¢ mic
5% (*); CPVS-NP: Ché phdm vi sinh chita hén hop cédc dong vi khudn Rhodopseudomonas palustris TLS06,

VNWO02, VNW64 va VNS89.

Bang 4. Anh huwéng ctia ché& phidm vi sinh ch@a vi khuidn quang duéng

khéng lvu huynh mau tia dén chiéu rong la (cm) ctia cAy dau den

Nghiém thrc NSG

15 22 29 36 43 50
100% N + 100% P 2,43 2,52° 3,33 423" 4,62° 5,16%
CPVS-NP + 75% N + 75% P 2,44 2,89° 3,96° 4,50° 4,95° 5,43
CPVS-NP +50% N + 50% P 2,38 2,54° 3,38 4,05 4,50° 4,98
CPVS-NP + khong bon phan 2,39 2,35° 2,90° 3,82° 4,03° 4,60°
Khéng bén phan 2,04 2,20° 2,37° 2,61° 3,12° 3,58°
Mc y nghia ns * * * * *
CV (%) 8,29 1,93 4,58 415 4,50 5,52

Ghi chi: Trong cting mot cot, nhiing s6 c¢6 chit theo sau khac nhau thi khac biét c6 y nghia thong ké ¢ mic
5% (*); ns: Khéc biét khéong c6 y nghia théng ké; CPVS-NP: Ché phdm vi sinh chiia hén hop cac dong vi khuan
Rhodopseudomonas palustris TLS06, VNW02, VNW64 va VNS89.

3.1.5. Téng s6 nhanh trén cay

Két qua bang 5 cho thay, thoi diém 15 NSG
¢6 tong s6 nhanh/cay khéc biét khong c6 ¥ nghia
thong ké gitia cac nghiém thic, véi téng s6
nhanh/cay dao dong 1,12-1,19 nhanh. Tuy
nhién, thoi diém 29, 43 va 50 NSKG, tong s&
nhanh/cay khac biét c6 y nghia théng ké 5%
gitta cac nghiém thtc. Trong d6, bé sung
CPVS-NP két hgp 75% N, P tang tong s6
nhanh/cay cao hon so véi nghiém thic bén 100%
N, P, véi téng s6 nhanh/cay dat 2,50; 4,67 va
5,08 nhanh so v61 2,17; 4,00 va 4,42 nhanh, theo
thtt tu. Trong khi d6, 6 thoi diém 22 va 36 NSG
nghiém thtic bén 75% N, P két hop CPVS-NP c6
téng s6 nhanh/cay dat 1,75 va 3,75 nhanh tuong
duong so v6i nghiém thiic bén 100% N, P, v6i

1,58 va 3,33 nhanh. K& dén, nghiém thtic bén
CPVS-NP nhung khéng bén phan cé téng sé
nhanh/cay, dao dong 1,17-3,50 nhanh cao hon
so véi nghiém thtc khong bén phan va khong bo
sung CPVS-NP, véi téng s6 nhanh/cay dao dong
1,14-2,67 nhanh. Két qui nay phu hop véi
nghién cttu cua Nguyén Quéc Khuong & cs.
(2022) hén hop cac vi khuan TLS06, VNWO02,
VNW64 va VNS89 gitp tang s6 tép hanh la.

B3 sung CPVS-NP chia 4 dong vi khudn
R. palustris TLS06, VNW02, VNW64 va VNS89
c6 chiic ning ¢ dinh dam va hoa tan gitdp giam
phan N va P trong canh tac dau den nhung van
dam bao sinh trudng ctia cdy vé chiéu cao cay,
s6 lalcay, chiéu dai 14, chiéu rong la va
s6 nhanh/cay.
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3.2. Anh huéng ctia ché phim vi sinh két
hgp v6i bén phan vé co dén thanh phan
ning suit, sinh khéi kho va niang suit dau
den trong trén dat phu sa khong boi

3.2.1. Yéu t6 cau thanh ning suit va ning
sudt ddu den

S6" qua trén cay: Nghiém thtic bd sung
CPVS-NP két hop bén 75% N, P c6 sb qua trén
cay dat 5,83 qua cao hon so v6i nghiém thiic bén
100% N, P, véi 4,42 qua. Trong khi dé, s6 qua
trén cay dat gia tri thap nhat 6 nghiém thitc
khong bé sung CPVS-NP va khong bén phéan,
v6i 1,50 qua (Bang 6).

Téng s6 hat trén qua: Nghiém thtc b6 sung
CPVS-NP két hgp bén 75% N, P c6 téng sé hat

trén qua dat 14,3 hat tuong duong so véi
nghiém thiic bon 100% N, P, vé6i 13,7 hat. Tuy
nhién, téng s6 hat trén qua 6 nghiém thic bo
sung CPVS-NP nhung khoéng bén phan chi
tuong duong nghiém thiic khong bén phan, véi
10,5 so v6i 9,25 hat, theo thii tu (Bang 6).

S6” hat chdc trén qua: Bang 6 cho thdy,
nghiém thtc bd sung CPVS-NP két hgp bon
75% N, P c6 s6 hat chic trén qua dat 13,8 hat
cao hon so véi nghiém thic bén 100% N, P la
11,8 hat. K& dén, nghiém thiéc bs sung
CPVS-NP két hop 50% N, P hoic két hop khéng
bén phén c6 s6 hat chic trén qua dat lan lugt
10,1 va 8,75 hat. Trong khi d6, sé hat chic trén
qua thap nhit ¢ nghiém thtc khong bén phan
va khéng bé sung vi khuén (6,75 hat).

Bang 5. Anh hudng ctia bd sung ché& phim vi sinh chia vi khuin quang dudng

khong luu huynh mau tia dén tong s6 nhanh/cay ctia cAy dau den

Nghiém thirc NSG

15 22 29 36 43 50
100% N + 100% P 1,19 1,58° 2,17° 3,33° 4,00° 4,42°
CPVS-NP + 75% N + 75% P 1,17 1,75° 2,50° 3,75° 4,67° 5,08°
CPVS-NP +50% N + 50% P 1,16 1,67° 1,93° 2,75 3,17° 4,08°
CPVS-NP + khéng bon phan 1,14 1,17° 1,75° 2,33° 3,00° 3,50°
Khéng bén phan 1,12 1,14° 1,17° 1,75° 2,04° 2,67°
Mc y nghia ns * * * * *
CV (%) 4,08 9,62 6,16 11,9 7,88 3,90

Ghi chii: Trong ciing mét cbt, nhiing s6 c¢6 chii theo sau khac nhau thi khac biét c6 ¥ nghia théng ké ¢ miic
5% (*); ns: Khéc biét khéng c6 y nghia théng ké; CPVS-NP: Ché phdm vi sinh chiia hén hop céc dong vi khuan
Rhodopseudomonas palustris TLS06, VNW02, VNW64 va VNS89.

Bang 6. Anh hudng ctia bd sung ché& phim vi sinh chita vi khuin quang dudng

khéng lvu huynh mau tia dén cac yéu t6 cAu thanh nang suat dau den

Nghiém thirc Sé(c:llljjég)céy Téng ?Sar;?t/qué sé hazr::;;f\c/qué Ty lé (I:Z; chéc

100% N + 100% P 4,42° 13,7° 11,8° 86,6
CPVS-NP + 75% N + 75% P 5,83° 14,3° 13,8° 96,7°
CPVS-NP +50% N + 50% P 3,42° 11,0° 10,1° 88,2°
CPVS-NP + khéng bon phan 2,75° 10,5 8,75° 83,3
Khéng bén phan 1,50° 9,25 6,75° 76,0°
Mtrc y nghia * * * *

CV (%) 10,0 9,77 3,74 5,60

Ghi chi: Trong cting mot cit, nhiing sé c¢6 chit theo sau khac nhau thi khac biét c6 y nghia thong ké ¢ mic
5% (*); CPVS-NP: Ché pham vi sinh chia hén hop cac dong vi khudn Rhodopseudomonas palustris TLS06,

VNWO02, VNW64 va VNS89.
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Bang 7. Anh huéng ctia bd sung ch& phiam vi sinh chita vi khuin quang dudng
khéng luvu huynh mau tia dén khéi luong khé va ning suat dau den

Nghiam thrc Khéi lwong than, 1a Khéi lwong hat Nang suét Mat sb vi khuén
gnie (g/chau) (g/chau) (g/chau) (MPN/g DSW)
100% N + 100% P 17,9° 8,86° 12,4° 1,70°
CPVS-NP + 75% N + 75% P 21,7° 12,3 15,9° 6,50°
CPVS-NP +50% N + 50% P 15,2° 7,46° 10,1° 6,317
CPVS-NP + khéng bon phan 8,49° 5,69° 7,87° 6,13°
Khéng bén phan 4,95¢ 2,78° 3,48° 1,75°
Mtrc y nghia * * * *
CV (%) 14,1 5,22 7,35 5,21

Ghi chi: Trong ciing mét cot, nhiing s6 c¢6 chii theo sau khac nhau thi khic biét c6 ¥ nghia théng ké & miic
5% (*); CPVS-NP: Ché phdm vi sinh chiia hén hop cac dong vi khuan Rhodopseudomonas palustris TLS06,
VNWO02, VNW64 va VNS89; MPN: Mat s6 tuong doi; DWS: Kho' Iugng dat kho.
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Ghi chii: Theo thit tu tir trdi sang phai la (i) 100% N, P, (ii) CPVS-NP két hop 75% N, P, (iii) CPVS-NP két hop
50% N, P, (iv) CPVS-NP nhung khéng bén phan héa hoc, (v) Khéng bé sung CPVS-NP va khéng bén phan héa hoc.

Hinh 1. So sanh sinh trudng va nang suat gitta 5 nghiém thiic

Ty 1& hat chic: Nghiém thtc b6 sung
CPVS-NP két hop bén 50% N, P va nghiém thiic
bén 100% N, P, c6 ty 1& hat chic tuong duong
nhau, véi 88,2 va 86,6%, theo thi tu. Trong khi
d6, nghiém thitc bd sung CPVS-NP két hgp bon
75% N, P c6 ty 1é hat chic dat 96,7% cao hon so
véi nghiém thitc bén 100% N, P. Dong thai, ty 1é
hat chic & nghiém thtc khéng bén phan dat
thap nhat, véi 76,0% (Bang 6).

Giam 25% N, P két hgp CPVS-NP chia 4
dong vi khudn R. palustris TLS06, VNWO02,
VNW64 va VNS89 gitp tang chiéu cao cay dau
den (62,1cm) so véi nghiém thtc bén 100% N, P
(59,6cm) (Bang 1). K&t qua nay phu hop véi

nghién ctu cia Nguyén Quéc Khuong & cs.
(2022), b6 sung CPVS chta 4 dong vi khuén
R. palustris TLS06, VNWO02, VNW64 va VNS89
da ting chiéu cao cdy hanh tim, véi nghiém thiic
khéng b6 sung vi khudn va nghiém thic c6 bo
sung vi khuén 1an lugt dat 36,8 va 40,3cm. Trong
khi d6, b6 sung 4 dong vi khudn R. palustris
TLS06, VNW02, VNW64 va VNS89 tiang hap thu
dam 39,7-49,2% trén cay lda (Liy Ngoc Thanh
Xuan & cs., 2019) va giam 50% lugng dam so véi
khuyén cao (Nguyén Quéc Khuong & cs., 2019)
do vi khudn R. palustris c6 kha ning c6 dinh
dam va hoa tan lan (Khuong & cs., 2017; 2018;
Ly Ngoc Thanh Xuan & cs., 2019). Ngoai ra, tong
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6 1a/cay, chiéu dai 14, chiéu rong 14 va téng s6
nhanh/cay ciing ting lén trong trudng hop bo
sung cac dong R. palustris TLS06, VNWO02,
VNW64 va VNS89 (Bang 2-5). Vi vay, b6 sung
CPVS-NP chtta hén hgp cac dong vi khuén
R. palustris TLS06, VNWO02, VNW64 va VNS89
giip tang sinh trudng dau den.

3.2.2. Khéi Iuvong khé

Khéi lugng théan, 14 kho: Cac nghiém thtc
c6 va khong b6 sung CPVS-NP c¢6 khéi lugng
than, 14 khé dao dong 4,95-21,7 g/chiu. Trong
d6, nghiém thtc giam 25% N, P két hgp bd sung
CPVS-NP dat khéi lugng than, 14 khé cao nhat
21,7 g/chau va thap nhat ¢ nghiém thtc khong
bén phén, v6i 4,95 g/chau (Bang 7).

Khéi lugng hat khé: Bén 100% N, P c6 khéi
luong hat khé th&p hon so véi nghiém thic bd
sung CPVS-NP két hop 75% N, P, véi 8,86 so
v6i 12,3 g/chiu, theo tha ty. Tuy nhién, bon 50%
N, P két hop bs sung CPVS-NP c¢6 khéi lugng
hat kho dat 7,46 g/chau th4p hon so véi nghiém
thiic bén 100% N, P. Bén canh d6, khéi luong
hat kho 6 nghiém thiic khong bén phan dat thap
nhét 2,78 g/chau (Bang 7).

Ning suat: B6 sung CPVS-NP chtta cac
dong vi khuén c6 dinh dam va hoa tan lan
R. palustris TLS06, VNW02, VNW64 va VNS89
két hop bén 75% N, P gitip ning suit dau den
dat cao nhat 15,9 g/chau. K& dén, nghiém thiic
bén 100% N, P va nghiém thic b sung
CPVS-NP két hgp 50% N, P dat niang suat lan
lugt 12,4 va 10,1 g/chdu. Bén canh d6, nghiém
b6 sung CPVS-NP dat ning sudt cao hon so véi
nghiém thtc khong bén CPVS-NP trong trudng
hgp khong bén phan, véi ning suat 1an lugt 7,87
va 3,48 g/chau (Bang 7, Hinh 1).

Mat s6 tuong d6i vi khudn PNSB ¢6 dinh
dam va hoa tan lan 6 cic nghiém thtc c6 b
sung vi khuén (6,13-6,50 MPN /g DSW) cao hon
cac nghiém thitc khéng bd sung vi khuén
(1,70-1,75 log MPN/g DSW) (Bang 7). Diéu nay
g6p phan giai thich ring PNSB da c6 dinh dam
va hoa tan 1an dé hd trg sinh trudng va cai thién
ning suat dau den.

B6 sung CPVS-NP chiia cac dong vi khuédn
R. palustris TLS06, VNW02, VNW64 va VNS89
két hop bén 75% N, P dan dén ning suit dau

950

den cao nhat 15,9 g/chau (Bang 7). Tuong tu,
theo Htwe & cs. (2019), bs sung CPVS chiia
Bradyrhizobium va S. griseoflavus P4 téng
ning suat dau xanh. Mat khéc, ngoai kha néng
¢6 dinh dam va hoa tan 1an cac dong vi khuén

R. palustris c6 kha nang tiét cac cac chat
diéu hoa sinh truéng nhu: 3-indole acetic acid,
5 aminolevulinic acid va siderophores (Khuong
& cs., 2020), giup tang ham lugng dam hitu
dung va ham lugng 1an dé tiéu trong dat trong
diéu kién nha luéi va dong ruéng (Khuong & cs.,
2020; Nguyén Quoc Khuong & cs., 2022). Do dé,
b6 sung CPVS-NP chiia cac dong vi khudn
R. palustris TLS06, VNW02, VNW64 va VNS89
gidp ting ning sudt dau den

4. KET LUAN

B6 sung ché pham vi sinh chéia vi khuédn
quang dudng khéng luu huynh mau tia c& dinh
dam, hoa tan lan Rhodopseudomonas palustris
TLS06, VNWO02, VNW64 va VNS89 két hop bén
75% N, P gitp téng chiéu cao cay, chiéu dai 14,
chiéu rong 14, téng sd qua/chau va mat s PNSB
so v6i nghiém thtic b6n 100% N, P. Gidm 25% N,
P két hop bd sung ché& phdm vi sinh dat ning
suat 15,9 g/chau cao hon so v6i nghiém thtc bén
100% N, P theo khuyén céo, véi 12,4 g/chau.
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