KHOA HOC CONG NGHE

KHAO SAT KHA NANG €O BINH BAM, HOA TAN LAN
VA TONG HOP IAA CUA CAC CHUNG VI KHUAN VUNG
RE VA ANH HUGNG LEN SU SINH TRUGNG VA
PHAT TRIEN CUA CAY DUA CHUOT TRONG DIEU KIEN
PHONG THIi NGHIEM

Nguyén Thi Lién', Nguyén Thi Phi Oanh? Nguyén Pic Khoa!

TOM TAT

Nghién ctru duoc thye hién nhdam khao sat kha nang c6 dinh dam, hoa tan lan va téng hop IAA caa 15
chung vi khuan dugc phan lap tir dat vang ré dua chudt tai cac tinh déng bang séng Ctru Long. Két qua cho
thdy tit ca 15 chang vi khudn duoc khao sat déu co kha nang c6 dinh dam, hoa tan lan va tong hop IAA.
Chung DTII7 c6 kha ning c6 dinh dam cao nhat vai hrong dam 1a 1,153 mg/L; chung TV14 la chiing c6 kha
nang hoa tan lan cao nhat véi lwong lan hoa tan la 36,924 mg/L va ching VLA.6 téng hop IAA cao nhit 1a
0,775 pg/mL. Tuyén chon 6 ching vi khuan CL8, CL16, STI2, STI9, AG12 va BTII7 c6 dac tinh t6t dé khao
sat anh huong dén su sinh truong va phét trién cda cay dua chuot trong diéu kién phong thi nghiem. Két
qua cho thdy tat ca cac chiung vi khudn dugc khao sat déu cé anh huong tot dén sy sinh truomg va phat trién
cua cay dua chudt trong diéu kién phong thi nghiém, céac chi tiéu theo déi déu cao hon so véi déi chimg am.
Tuy nhién 3 ching co6 trién vong nhat 1a STI2, CL16 va CL8 voi lugng dam lan luot 1la 0,012; 0,006; 0,021
mg/1va cac chi s6 sinh truong t6t nhat trong sé 6 ching vi khudn khao sat & diéu kién phong thi nghiém.
Tir khéa: Co dinh dam, dua chuét, hoa tan Ian, tong hop IAA, vi khuin ving ré.

1. G101 THIEU

Phan bon la mét trong nhimg tac nhan quan
trong vi n6 anh huong dén su sinh truong, phat trién
cling nhu nang suat va chat luong ctia cay trong noi
chung va cay dua chudt noi riéng. Luong phan vo co
hoa tan vao dat duoc c6 dinh nhanh thanh dang
khong hoa tan ngay sau khi bon va tré thanh chat
khong co gia tri cho cay (Rodrigues va Fraga, 1999).
Luong dam va lan du thira hoac thiéu hut cé thé anh
huong lam cham qua trinh sinh truéong, phat trién va
giam chat lwong trai cta cay dua chuét, hon thé nira
du thira phan bon con anh hudng xdu dén méi truong
ma chu yéu nhat 1a dat va nuoc. Dua chuét 1a loai rau
an qua dugc s dung réng rai, dac biét thuong dugc
st dung dé an song, nén chat luong cta qua anh
huong rat lon dén sirc khée nguoi tiéu dung. Khi bon
phan khong hop ly co thé lam du thira luwong nitrat
phan tmg vdi cac amin tao thanh chat gay ung thu
goi la nitrosamin, ham lugng NO; vuot nguong la
triéu ching nguy hiém cho sitc khoe con nguoi
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(Nguyén Thi Minh Phuong va ctv., 2010). Su lam
dung phan hoa hoc, thuoc bao vé thuc vat lam cho
moi truong ngay cang 6 nhiém dong thoi tich trir
trong san pham, giy anh hudng sirc khoe nguoi tiéu
dung (Kumar ef al, 2001). Trudc thuce trang 6 nhiém
trén, ngay cang c6 nhiéu nghién ctru vé nguén phan
bon sinh hoc dé thay thé phan héa hoc. Ché pham
sinh hoc ¢6 nguon goc tir vi khudn ¢é dinh dam gitp
giam nguy co 6 nhiém méi truomg (Chabot et al,
1996). Ngoai ra, vi khuin chuyén héa nguén lan kho
tan c6 san trong dat da duoc nhiéu nha khoa hoc
phat hién va sir dung dé san xuét phan lan sinh hoc
nho d6 co thé giam bot du luong lan hoa hoc ton du
trong dat (Whitelaw er al, 1999). Bai b4o trinh bay
két qua khao sat kha nang c6 dinh dam, hoa tan lan,
téng hop IAA ctia mot s6 ching vi khuin va anh
huong dén sinh trudng, phat trién cta cay dua chuot
trong diéu kién phong thi nghiém, tao tién dé san
xuat cac loai phan vi sinh gitip tang nang suat dua
chuot, gop phan phat trién nén néng nghiép bén
vimg trong tuong lai.

2. VAT LIEU VA PHUDONG PHAP

2.1, Vat lieu

15 chtng vi khuan dugc phan lap tir dat ving ré
cay dua chudt & cac tinh thuoc khu vue dong bang
song Ctru Long.
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2.2. Phuong phap

221 Khdo sdt khd ning cé dinh dam cta cdc
chiing vi khudn

Vi khuan dwoc nudéi ting sinh trong moi truong
Burk’s long khong dam dé do sy hinh thanh
amonium biang phuong phap Indophenol (Page et al,
1982) biang may do quang phé hap thu & buoc séng
636 nm theo nguyén téc:

NH,* + phenol
(mau xanh)

Dua vao phuong trinh duong chuin va két qua
do quang phé ctia mau, tinh ham lugng NH,* ctia cac
ching vi khuin tao ra: x=(y — b) /a voi gia tri R? duoc
chédp nhan khi R? > 0,95. Trong do: x 1a ham luong
dam c6 trong 6ng; y la gia tri OD trung binh ctia 3
1an lap lai; a, b 1a cac hiang sé.

222 Khdo sdt khd nang hoa tan lin cua cdc
chung vi khuan

binh tinh kha ning hoa tan lin: Dua theo
phuong phap ctia Girmay Kalayu (2019) tinh chi s6
hoa tan lan PSI dua trén cong thie (Girmay Kalayu
(2019); Edi et al, 1996): PSI = [duong kinh khuan lac
+ dudong kinh vong halo]/duong kinh khuén lac.

Dbinh luong lan hoa tan sinh ra bang phuong
phap Ascorbic acid: Xac dinh ham lwong P,O; bang
cach do cuong do hap thu mau & budc song 880 nm
theo phuong phap cta Yousefi et al. (2011).

2.2.3. Khdo sit khd nang tong hop IAA cua cdc
chiing vi khudn

Kha ning téng hop IAA ctia cac ching vi khuidn
dugc @anh gia bang phuong phap Salkowski
(Glickmann va Dessaux, 1995) do quang phé hép thu
& buede song 530 nm.

2.2.4. Khdo sit anh huwong cua cdc ching vi
khudn dén s sinh truong va phdt trién cua cdy dua
chugt trong diéu kién phong thi nghiém

Tuyén chon cic ching vi khudn ¢6 khé nang cé
dinh dam, hoa tan lan va tdng hop IAA cao duoc lya
chon str dung cho thi nghiém nay. Thi nghiém duoc
b6 tri véi hai cach xit Iy vi khuén 1a ngam hat va tuéi
dat, mdi cach xit ly co hai nghiém thic lan luot 1a
ngam hat va khéng ngam hat, twoi dat va khong tuoi
dat. Bo tri d6i chimg am (khong xt ly vi khudn va
khong bon phéan) va déi chimg duong (khong xt ly vi
khuan va bon phan) diung dé so sanh voi két qua thi
nghiém.

Chi tiéu theo doi: SO ré (dém hét s6 ré/cay);
chiéu dai ré (do chiéu dai ré chinh ctia céy); chiéu
cao than (do tir géc dén ngon cla cay); khoi luong

, [ndophenol

kho (m6i nghiém thiic can 3 cay, sdy & 60 C trong 24
gio. Cit cach 2 gior can 1 1an dén khi 2 lan can lién
tiép cho két qua khong d6i; ham luong diép luc to
duoc xac dinh bang phuwong phap so mau (Benz et
al, 1980): Can 50 mg la sau 15 ngay, chon nhimng 1a
tuong déi dong nhat tir ngon xuéng. La duoc cat nho
roi ngam trong 5 ml aceton 80%, dat trong toi 3 ngay.
Tién hanh do quang phé hap thu & cac budc séng
663 nm, 645 nm va 440 nm, ghi nhan lai két qua do
quang phd va tinh ham luong Chlorophyll a (C,),
Chlorophyll b (C,) va Carotenoid theo cong thuc
(Wintermans va De Mots, 1965):

C, (mg x g = (0,0127 x ODy; - 0,00269 x
OD;,) x 100.
C, (mg x g) = (0,0299 x OD,; — 0,00468

x0Dg4) x100.

Car (mg x g) = (0,004695 x OD,,, — 0,000268 x
(C, +Cp)) x 100.

Xt ly s6 lieu bing phan mém Excel 2010 va chay
thong ke bér}g phép mém Minitab 16.

3. KET QUA VA THAO LUAN

3.1. Két qua khéo sat kha nang c6 dinh dam cta
cac chiing vi khuin

Két qua khao sat kha ning ¢o dinh dam cua cac
ching vi khuin bing phuong phap Indophenol blue
cho thdy tat ca 15 ching vi khudn déu c6 kha ning
¢6 dinh dam trong moi truong Burk’s long (Bang 1).
Kha ning ¢6 dinh dam ctia cac ching vi khuan bién
dong theo timg thoi diém. Nhin chung c6 2 nhom,
nhom thtt nhat co 6 chung (BTII7, AG2.5, CT2.5,
AG3.2, TV14 va STI2) dat ham luong dam cao (&
0,100 mg/L), nhém con lai bao gom 9 ching vi
khuan c6 ham luong dam thap duéi 0,100 mg/L.

O nhém thtt nhat, ching vi khuin DTII7 dat
ham luong dam cao nhat (1,153 mg/L) tai thoi diém
sau 6 ngay nuodi cdy va khac biét c¢6 y nghia vé mat
théng keé véi tit ca cac ching khac & tat ca cac giai
doan. Chung vi khuan AG2.5 (0,560 mg/L) va CT2.5
(0,162 mg/L) cao thit hai va thir ba, véi ham luong
dam cao nhat ciing tai thoi diém sau 6 ngay nudi cay.
Kha nang c¢6 dinh dam cham nhat 1a ching vi khuin
AG3.2 nén dén thoi diém sau 8 ngay nuoi cdy moi dat
ham luong dam cao nhat 1a 0,127 mg/L. Con lai 1a
ching TV14 (0,118 mg/L) dat ham luong cao nhat &
thoi diém sau 4 ngay nuéi cay va ching vi khudn co
dinh dam nhanh nhat 14 STI9 dat ham hrong dam cao
nhat 0,107 mg/L tai thoi diém sau 2 ngay nuéi ciy va
giam dan ¢ cac thoi diém con lai.
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() nhom con lai, chang AG1.5 dat ham lwong
dam 0,014 mg/L thap nhat trong 9 ching vi khuin
tai thoi diém sau 6 ngay nuoi cdy. Nguyén nhan cac
ching vi khuén ¢6 dinh dam c¢6 ham luong dam tang
hay gidam c6 thé la do su tong hop enzyme

nitrogenase duoc diéu khién boi enzyme glutamate
synthetase, xuc tac téng hop glutamin tir NH;. Néu
trong hé thong co it NH, thi glutamate synthetase
kich thich téng hop nitrogenase, nong d6 NH; cao
thi trc ché tong hop nitrogenase.

Bang 1. Ham luong NH,* ciia c4c chiing vi khudn

, Ham luong dam (mg/L)
aal Bte -1 Ngay 2 Ngay 4 Ngay 6 Ngay 8
1 STI9 0,107" 0,100 0,014¢ 0,000¢
9 PTII3.2 0,067" 0,050¢" 0,007 0,000¢
3 V4.6 0,052 0,043 0,032% 0,032¢
4 V14 0,006%" 0.118" 0,011° 0,000¢
5 CL16 0,006¢" 0,097 0,047 0,030°"
6 CL8 0,021 0,079% 0,075 0,065
7 AG12 0,040 0,075 0,025%" 0,019'
8 STII 0,024% 0,068 0,065% 0,062
9 CL11 0,015 0,054% 0,000° 0,000¢
10 PTII7 0,040 0,043 1,153 0,068
1 AG25 0,003" 0,007% 0,560" 0,000¢
12 CT2.5 0,030% 0,072°¢ 0,162° 0,054
13 AG15 0,006%" 0,007¢ 0,014° 0,000¢
14 AG3.2 0,006%" 0,011¢ 0,014° 0,127
15 STI2 0,012 0,0147 0,018 0,076
P-value <0,0001 <0,0001 <0,0001 <0,0001
CV(%) 19,9 16,22 13,47 10,77

Ghi chi: Trong cung mot cot cdc so co ky tr di kém giong nhau thi khac biét khong co y nghia thong ké
o murc ¥ nghia 5% Cdc gid tri trong bang I4 gid tri trung binh cta 3 lan Igp lai,

3.2. Két qua khao sat kha ning hoa tan 1an ctia

cac ching vi khudn
Bang 2. Ham luong P,0; (mg/L) ctia cac chiing vi
khuin
. Ham luong lan hoa tan
gpr | Chung (mg/L)
L Ngay 5 | Ngay 10 | Ngay 15
1 TV14 4,33% 20,4° 36,9°
2 AGI12 4,74? 9,97 25,5"
3 STI2 2,44¢ 7,63¢ 15,6¢
4 CL8 1,862¢¢ 11,3 14,9¢
5 CL11 1,685 10,2° 12,84
6 AG1.5 2,28¢ 4,94% 7,36°
7 |DPTH3.2| 249 5,19¢ 6,93¢
8 STI9 0,562% | 0,793 6,83¢
9 STIII 2,96 3,43 6,62¢
10 | AG3.2 | 0,354 | 0,791&" 2,32
11 AG25 0,35¢ 0,472" 0,727
12 PTII7 4,55° 2,43% 2,001
13 CL16 2,57¢ 1,928 1,831!

14 | VIAG 2,52¢ | 1,789°¢ | 1,697

15 | CT25 2,50¢ 1,639¢" | 1,457
P-value | <0,0001 | <0,0001 | <0,0001
CV (%) 19,6 10,47 5,8

Ghi chu: Trong cung mot cot cdc sé ¢ ky trr sau
cung (a, b, c,,,) giong nhau thi khic biét khéng cé y
nghia thong ké ¢ mure y nghia 5%. Céc gid tri trong
baing I gid tri trung binh ctua 3 lin lap Iai.

Két qua dinh tinh: Két qua khao sat kha ning
hoa tan lan bang phuong phap nhd giot trén méi
truomg NBRIP cho thay ca 15 chung vi khuan khong
tao vong halo xung quanh khuén lac nhung lam dai
mau moi truomg. Nguyén nhian do cac nhém vi
khuén hoa tan lan nay tao ra acid hiru co lam thay ddi
pH dan dén mau sic ctia méi truong chuyén tir mau
xanh sang mau vang. Tir két qua trén, ca 15 ching vi
khuan duoc tiép tuc khao sat dinh leong hoa tan lan.

Két qua dinh luong: Hiéu qua hoa tan lan (Bang
2) ¢6 su bién dong qua timg thoi diém & timg ching
vi khuan khac nhau. Ham luong 1an hoa tan trong ca
3 thoi diém khao sat cua cac ching vi khuan dao
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dong tir 0,3-36 mg/L. Nhin chung 15 ching vi khuédn
duoc khdo sat chia thanh 2 nhom theo 2 xu huéng,
nhom thu nhat (CL16, VI4.6, CT2.5 va AG2.5) co
ham luong lan hoa tan cao ¢ thoi diém sau 5 ngay
nuoi cdy va giam dan & cac ngay khao sat con lai.

O nhém thi nhét, chiing DTII7 ¢6 luong lan hoa
tan cao nhat 1a 4,55 mg/L va ching vi khuin c6 ham
lrong lan hoa tan thdp nhat la CT2.5 (2,50 mg/L).
Nhom thtt 2 bao gém 11 ching vi khuan con lai co
ham luong lan hoa tan ting dan tr ngay thtr 5 dén
ngay thi 15 sau khi nuéi cay. Ching TV14 hoa tan
lan cao nhat voi luong 1an hoa tan 1a 36,9 mg/L va
khac biét co y nghia vé mat thong ké voi tit ca cac
chung khac ¢ tat ca cac thoi diém. Nguoc lai, ching
AG2.5 (0,727 mg/1) c6 luong lan hoa tan thap nhat
trong 11 ching vi khuan. Chang vi khuan c¢6 luong

lan hoa tan cao nhat cua thi nghiém la TV14 (36,9
mg/L). Ching vi khudn nay cho két qua thap hon
khi so sanh voi chung vi khuan HG04 (125,0 mg/L)
hoa tan lan phan lap tir dat viing ré chuéi ctia Thach
Hoai Thuong (2015) ¢ ngay thu 15 sau khi nuéi cay
voi nguén lan la Ca,(PO,),

3.3. Két qua khao sat kha ning téng hop IAA ciia
cac ching vi khuin

Két qua khao sat kha nang téng hop IAA ctia

15 ching vi khuan & cac thoi diém 2, 4, 6 va 8 ngay
duoc thé hién trong bang 3. Cac chung vi khuidn
duoc khao sat ¢6 ham luong IAA dao dong tir 0,147-
0,757 pg/ml & cac thoi diém 2, 4, 6 va 8 ngay. Ca 4
thoi diém khao sat, ching VI4.6 cho két qua téng
hop cao nhat voi ham luong 1AA 1a 0,757ug/ml &
ngay thit 6.

Bang 3. Ham luong IAA ciia cac chiing vi khudn

STT Chiing VK Ham luong IAA (ng/ml)

Ngay 2 Ngay 4 Ngay 6 Ngay 8

1 STIII 0,549° 0,11741 0,455¢ 0,2707
2 TV14 0,440 0,258 0,152¢" 0,090
3 STI2 0,366 0,070°# 0,354 0,135
4 AG12 0,330 0,282° 0,152¢h 0,000
5 AG3.2 0,147¢ 0,023¢ 0,1017 0,000
6 VI1A4.6 0,366 0,1174f 0,757 0,135
7 STI9 0,330>¢ 0,047% 0,606° 0,135
8 CL16 0,183 0,2822 0,404 0,270°
9 CL11 0,110 (),235%¢ 0,354¢¢ 0,225%
10 bTII7 0,293%¢ 0,164 0.354°¢ 0,135
11 CL8 0,220°f 0,141 0,303% 0,090
12 bTII3.2 0,256¢" 1k 0,303 0,090
13 AG1.5 0,220°f 0,188 0,253¢¢ 0,090¢d
14 AG25 0,147 0,023 0,202t 01350
15 CT2.5 0,110f 0,117 0,152¢h 0,000
P-value <0,0001 <0,0001 <0,0001 <0,0001

CV(%) 36,8 29,7 27,7 59,6

Ghi chu: Trong cung mot cot cdc so co ky tur sau cung (a, b, ¢,.,) giong nhau thi khdc biét khong co y
nghia thong ké o nurc y nghia 5%. Cic gid tri trong bang Ii gid tri trung binh cia 3 lin lap lai

Co 5 chung vi khuan tong hop duoc ham luong
IAA cao vao thoi diém ngay thir 2. Trong d6, ham
luong IAA téng hop duoc cao nhat 1a ching STIII
(0,549 pg/ml), thap nhat la ching AG3.2 véi ham
luong IAA 1a 0,147pg/ml. Co 10 ching vi khuan tong
hop duoc ham luong IAA cao & ngay thir 6. Chiing vi
khuan VI14.6 téng hop duoc ham luong IAA cao nhat
0,757 pg/ml va ching vi khuian CT2.5 téng hop duoc

ham luong IAA thap nhat 1a 0,152 pug/ml. Tur két qua
khao sat, co thé két luan ching vi khuan c6 kha nang
tong hop IAA cao nhat xét tai tat ca cac thoi diém
khdo sat la VLA4.6 (0,757 pg/ml). So sanh két qua nay
voi ching vi khuén téng hop ham leong IAA cao nhat
phap lap tir ré cay me (MA2: 3,09 pg/ml) (Tran Phat
Dat, 2017) thi két qua thu duoc trong thi nghiém nay
cua ching vi khuan VI4.6 1a thap hon.
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Tuyén chon 6 ching vi khuidn (CL8, STIO9,
AG12, DTII7, CL16 va STI2) c6 dac tinh tot tir cac két
qua khao sat kha nang co dinh dam, hoa tan lan va
tong hop IAA cho cac thi nghiém tiép theo.

3.4. Két qua khao sat anh huong clia cac ching
vi khuidn dén sy sinh truong va phat trién cta cay
dura chudt trong diéu kién phong thi ngiém
3.4.1. Két qud nghiém thirc ngam hat
Bang 4. Cac chi tiéu ctia nghiém thirc ngam hat

hon PC(+) va cao hon so vai DC(-) nhung khac biét
khong ¢6 y nghia vé mat thong ke.

Chi tiéu khoi lrong kho: Chi tieu khoi luong kho
duwoi su anh hudéng cta cac ching vi khuan déu cao
hon va khac biét co y nghia théng ké so véi DC(4).
Co 2 ching vi khuan anh hudng chi tiéu khoéi luong
khé cao nhat 1a PTII7 (205 mg) va CL16 (180 mg).
Bang 5. Ham legng Chlorophyll a (Ca), Chlorophyll b

(Cb) va Carotenoid (Car) ctia nghiém thirc ngam hat

Céac chi tiéu
Chiing Chiéu Chiéu | Khoi
STT 558 v g cao lwong
VK Séré | dairé - ;
ete) than kho
(cm) | (mg)
1 STI2 20,7¢ | 11,8 | 13,6%® 62¢
2 CL16 | 20,3 | 185* | 13,2 | 180?
3 PTII7 | 19,3* | 16,8 | 13,5 | 205
4 AG12 | 16,3 | 16,5* | 13,4® | 106"
5 STI9 15,7 | 18,12 | 13,7 | 140°
6 Cl8 15,3¢ 16,12 12,9 104°
7 | BCH) | 8,674 | 9,57 | 154° 2
8 | PCO | 7,67 | 627¢ | 124" | 13¢
P-value |<0,0001|<0,0001|<0,0001 |<0,0001
CV (%) 9,86 8,99 534 | 13,13

Ghi chu: Trong ciing mot cot cac s6 ¢o ky tir sau
cung (a, b, c,,) giong nhau thi khac biét khong co y
nghia thong ké ¢ murc y nghia 5% Cédc gid tri trong
bang I4 gid tri trung binh citia 3 Iin Iip lai.

Qua két qua khao sat va phan tich thong ke
(Bang 4) cho thdy co su khac biét ¢ y nghia théng
ké giira cac chung vi khuén.

Chi tiéu so ré: Chi tiéu so ré cua cay dudi s anh
huéng cta cac ching vi khuan déu cao hon va khac
biét cé y nghia thong ké so véi PC(+). Co 3 ching vi
khudn anh huéng chi tiéu s6 ré clia cay cao nhit la
STI2 (20,7 ré/cay), CL16 (20,3 ré&/cay) va DTI7
(19,3 ré/cay).

Chr tiéu chiéu dai ré: Ca 6 chung vi khuin déu
tac dong tot dén chi tieu chiéu dai ré cta cay dai hon
va khac biét c6 y nghia vé mat thong ké so voi
PC(+). Riéng STI2 (11,833 cm) anh hudng chiéu dai
ré ctia ciay ngan nhat va khac biét khong co y nghia
thong ke so BPC(+).

Chi tiéu chiéu cao than: Chi tiéu chiéu cao than
dudi su anh hudng ciia cac ching vi khuan déu thap

Ham legng | Ham luong | Ham luong
, Chlorophyll | Chlorophyll | Carotenoid
st TUE | ) b (C) (Car)
(mg/gla (mg/gla | (mg/gla
turoi) tuoi) tuoi)
1 bTII7 3,02¢ 0,040° 2,260
2 CL8 2,720 1,485" 1,187¢
3 STI2 2,67° 1,258° 1,252¢
4 | BDC(+) 2,64° 1,749 1,364°
5 CL16 2,61° 1,242¢ 1,323¢
6 AGI12 2,27° 0,779 0,920
i STI9 2,15° 0,315° 2,341
8 bC() 2,20° 1,136° 1,248¢
P-value <0,0001 <0,0001 <0,0001
CV(%) 2,22 5,09 1,39

Ghi chu: Trong cung mot cot cic sé cd ky tir sau
cung (a, b, c,,) giong nhau thi khic biét khong co y
nghia thong ké ¢ murc y nghia 5% Cdc gid tri trong
bang la gid tri trung binh cua 3 l4n lap lai.

Ham lueong Chlorophyll a (C)): Chi tiéu ham
luong Chlorophyll a ctia cay dudi sit anh huong cta 3
ching vi khuan CL8 (2,72 14/ cay), STI2 (2,67
la/cay) va CL16 (2,61 la/cay) khac biét khong co y
nghia théng ké so voi PC(+). Trong d6, ching vi
khudn DTII7 (3,019 mg/g 14 twoi) anh hudng chi tieu
ham lugng Chlorophyll a cia cay cao nhat va khac
biét c6 y nghia vé mat thong ké so voi DC(+); chi tiéu
ham leong Chlorophyll a ctia cay duédi sir Anh hudong
cia cac chung vi khuin AG12 va STI9 thap hon
bCH#).

Ham lrong Chlorophyll b (C,): Chi tiéu ham
Iugng Chlorophyll b ctia cay dudi su anh huong cua
cac chiing vi khudn thap hon va khéac biét ¢é y nghia
thong keé khi so voi PC(+). Co 3 chiing vi khudn anh
huémg dén ham lwong Chlorophyll b ctia cay thip
hon DC() 1a DTII7, AG12 va STIO.

Ham frong Carofenoid (Car): Co6 2 ching vi
khuén anh hudéng chi tieu ham luong Carotenoid cua
cay cao nhat 1a STI9 (2,341 mg/g 14 twoi) va DTII7
(2,260 mg/g la tuoi) khac biét c6 y nghia thong ké
khi so voi nhau va déu cao hon DC(+). Cac chiing vi

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2021 7



KHOA HOC CONG NGHE

khuan con lai déu anh huéng dén chi tieu ham lwong
Carotenoid ctia cay thap hon PC(+). Riéng chiing vi
khuan AG12 (0,920 mg/g 14 twoi) anh huong chi tiéu
ham luong Carotenoid ctia cay thap hon BC().

Tur két qua khéo sat (Bang 5) cho thay vi khudn
c6 anh huong tot dén sy sinh truéng va phat trién
cta cay dua chuét trong diéu kién phong thi nghiém;
dong thoi tuong quan voi két qua khao sat kha nang
¢o dinh dam, hoa tan lan va téng hop IAA. Trir cac
chung vi khudn AG12, DTII7 va STI9 anh huong
khong tot dén chi tieu ham luong Chlorophyll b;

AG12 va CL8 anh huéng khong tot dén chi tiéu ham
luong Carotenoid; nhung khong anh huéng dén kha
nang quang hop do két qua chénh léch khong nhiéu
voi PC(); con cac ching vi khudn con lai déu anh
huong tot.

3.4.2. Két qud khao sat nghiém thure tuoi dit

Qua két qua phan tich théng ké & bang 6 cho
thay khac biét co y nghia thong ké gitra cac ching
vi khuan.

Béng 6. Cac chi tiéu ctia nghiém thirc tudi dat

5 Cac chi tiéu
SEL | g VE So ré Chiéu dai ré (cm) | Chiéu cao than (cm) |Khéi lugng kho (mg)

1 AGI12 19,3* 12,92 15,7¢ 71b

2 DTII7 19,32 10,62 15,5* 97*

3 STI9 18,3? 8,600 15,6° 69°

4 CL16 12,7° 12,23 15,22 18d

5 CLS8 11,75 10,9% 15,8° 5aie

6 bCH) 8,674 9,6 15,42 2242

7 STI2 7,674 12,420 15,32 384

8 bC() 7,674 6,27° 12,4° 13¢
P-value <(,0001 <0,001 0,003 <0,0001
CV %) 9,93 14,2 5,58 16,89

Ghi chi: Trong cung mot cjt cdc s6 ¢o ky trr sau cung (a, b, ¢,,,) giong nhau thi khic biét khong cé y
nghia thong ké ¢ mirc y nghia 5%. Céc gid tri trong bang I3 gid tri trung bink cia 3 lin lap lai

Chi tiéu sd' ré: Chi tiéu s6 ré ctia cay dudi su anh
hudng clia cac ching vi khudn déu cao hon DC(+).
Trir ching vi khudn STI2 (7,67 ré/cay) anh huong
dén chi tiéu s6 ré cta cay thidp hon PC() va bing
DC(). Co 3 ching vi khuin anh hudng dén chi tiéu
s6 ré clia cay cao nhat 1a DTII7 (19,3 ré&/cay), AG12
(19,3 ré/cay) va STI9 (18,3 ré/cay).

Chi iéu chiéu dai ré: Trir ching vi khudn AG12
thi cac ching vi khudn con lai déu anh huong chi
tiéu chiéu dai ré cta cay khac biét khong cé v nghia
thong ke khi so véi PC+). Ching vi khuidn anh
hudng chi tiéu chiéu dai ré cta cay dai nhat 1a AG12
(12,9 cm).

Chi tiéu chiéu cao than: Chi tiéu chiéu cao than
ctia cay dudi st anh hudng cta cac ching vi khuin
khac biét khong cé y nghia thong ke so voi BC(+).

Chi tiéu khoi hrong kho: Trir 2 ching vi khuin
CL16 va STI2 anh huong dén chi tiéu khéi lwong kho
ctia cay khac biét khéng c6 y nghia vé mit thong ké
voi DC(+) thi cac chung vi khudn con lai déu anh
hudng chi tiéu khoi lwong khé ctia cay cao hon so voi
PC(+). Chiang vi khuan anh hudng chi tieu khai

luong kho cta cay cao nhat 1a DTII7 (97 mg). Khoi
luong kho bi anh hiong béi ham luong dam c6 dinh
duoc nén ching vi khuan PTII7 (c6 dinh duoc ham
luong dam cao) anh huong dén chi tiéu khéi luong
kho ciia cay cao hon AG12, di ching vi khudn AG12
anh hudng dén cac chi tieu khac cao hon.

Ham lrong Chiorophyll a (C,): Trit chiing vi
khuan CL16 (2,712 mg/gia tuoi). STI2 (2,634 mg/g 14
tuoi) va CL8 (2,593 mg/gia tuoi) anh huodng chi tiéu
ham luong Chlorophyll a ctia cay khac biét khong cé y
nghia vé mat thong ké so voi DC(+). Cac ching vi
khudn STI9, AG12 va DPTII7 anh huong chi tieu ham
luong Chlorophyll a ctia cay thap hon BC ().

Ham Irong Chlorophyll b (Cy): Trit chiing vi
khuin STI2 (1,893 mg/g 14 tuoi) anh hudng chi tiéu
ham luong Chlorophyll b ctia ciy cao nhit va khac
biét co y nghia thong keé so véi DC(+); cac chung vi
khuan con lai déu anh hudéng chi tiéu ham luong
Chlorophyll b ctia cay thdp hon BC(+) va cao hon
bC().

Ham lwong Carotenoid (Car): Trit ching vi
khuian PTII7 (1,560 mg/g 1a twoi) va CL8 (1,427
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mg/g 14 tuoi) thi cac chiing vi khuén con lai déu anh
huong chi tiéu ham lugng Carotenoid cta cay thap
hon PC(+). Riéng chiing STI9 (1,154 mg/g 14 tuoi)
anh hudng chi tiéu ham lugng Carotenoid cta cay
thap nhat, thap hon BC().

Qua két qua phan tich ctia nghiém thuc tudi dat
nay (Bang 7) cho théy vi khu4n anh huéng tot dén sw
sinh truomg va phat trién cta cay dua chuot; dong
thoi két qua nay ciing phi hop voi két qua khao sat
kha ning c6 dinh dam, hoa tan lan va téng hop IAA
ctia cac chiing vi khudn. Trit cac chung vi khudn
AG12, DTII7 va STI9 anh huéng khong tot dén chi
tieu ham luong Chlorophyll a va chiang vi khuan
STI9 anh hudng khong tot dén chi tiéu Carotenoid;
nhung khong anh huéng dén kha nang quang hop
cia cay do chénh léch khong lom; cac chung vi
khudn con lai déu anh hudng tot.

Bang 7. Ham luong Chlorophyll a (Ca), Chlorophyll
b (Cb) va Carotenoid (Car) ctia nghiém thirc tudi dat

Béng 8. Cac chi tiéu ctia nghiém thitc két hop ngam

hat va tudi dat
Céc chi tiéu

Chung Chiéu Chitu | Khot

STT | . 5 75 T cao luong
vikhuan| Soré dai . .
elatt) than kho

(cm) | (mg)

1 AG12 | 29,7 21,9 12,8 | 2242
2 PTI7 | 25,72 | 17,9 | 13,0 | 226
3 STI9 24,3 | 15,8« | 13,8> | 153"
4 STI2 2230 | 14,30 | 14,3% 55
5 CL16 10,7¢ 15,6 15,7* 91°¢
6 CL8 8,67¢ | 12,2>4 | 154° 66°
7 PpC(+) | 867 | 9,67« 15.4# 22d
8 bC() 7,67° Ga7 12 4° 13

P-value |<0,0001| <0,0001 | <0,0001 | <0,0001
CV (% | 864 16,82 3,82 14,28

Ghi chii: Trong cung mot cot cdc so ¢ ky tu sau
cung (a, b, c,.,) giong nhau thi khdc biét khong co y

Himiwgng | Hom g | Hat mom.g nghia thong ké o mirc y nghia 5% Cdc gid tri trong
; Chlorophyll | Chlorophyll | Carotenoid j . : > L
STT Chiing 2(C) b (C,) (Car) bang 4 gid tri trung binh cia 3 lan Iap lai.
VK (mg/gla | (mg/gla | (mg/gla | Bang9 Ham lwong Chlorophyll a (Ca), Chlorophyll
tuoi) tuoi) toi) b (Cb) va Carotenoid (Car) ciia nghiém thitc ngdm

1| CL6 2,712 1,590¢ 1,343° hat va tudi dat

2 | BCH) 2,635° 1,749 1,364° r Ham lwong | Ham lugng | Ham luong

3 STI2 2,634:1 1, 8032 1,338C Chfmg Cthl‘OthH Chlorophyll Carotenoid

4| CL8 2,593" 1649 | 1427 SIT| "y | 2@ | b | (Ca)

6 | STI9 | 2066 | 1325 | 115 tuo) hool) | brod

7 | AG12 1,767 1,224 1,346° 1| STI9 | 299% 1,977 0,771

8 | PTIT 1,660 1,718 1,560° 2 | CLI6 2,986" 1,243° 1,459

P-value <0,0001 <0,0001 <0,0001 3 CL8 2,760° 1,142° 1,350°
o C}:’ ,(%; L ” At3’1,8 . k;éf 4 | pTI7 | 2739 1,997 0,786¢
i chii: Trong cing mot cot cdc s6 co ky tur sau ; - - -

cung (a, b, ¢,,,) giong nhau thi khac bi¢t khong co y > | oI 2’65611‘ 1’162h 1’3271,
nghia thong ké & murc y nghia 5% Cac gia tri trong 6 | BCH) 2,635 1,749 1,364
béng I3 gid tri trung binh cia 3 Iin I3p lar. 7 | AG12 2,518 1,882 0,742¢

3.4.3. Két qua nghiém thirc két hop ngam hat va 8 | PCE 2,201¢ 1,186° 1,248
mg"f,t P Pvalue | <0,0001 | <0001 | <0,0001

ét c!ua ao sat c‘ ot ;ily co §u j:lC {e_t coy CV %) 1,89 3,86 181

nghia thong ké gitra cic chung vi khuan véi nhau

(Bang 8).

Chi tiéu s6 ré:Duoi su anh hudng cla cac chung
vi khudn chi tiéu so ré gitta cac cay khac biét co y
nghia thong ké so véi PC(+). Trong d6 ¢é 2 chiing vi
khuin anh hudng chi tiéu sé ré clia cay cao nhat la
AG12 (29,7 ré/cay) va DTII7 (25,7 ré/cay) va 2
chiing vi khudn c6 chi tiéu s6 ré thap nhat la CL16 va
CL&.

Ghi chii: Trong cung mot cot cdc s6 co ky tur sau
cung (a, b, c,,,) giong nhau thi khic bi¢t khong co y
nghia thong ké ¢ muc y nghia 5%. Cdc gid tri trong
bang 14 gid tri trung binh ctia 3 Iin Ip lal.

Chi tiéu chiéu dai ré: Chiéu dai ré cua cay dudi
st anh huéng gitta cac ching vi khudn cé sy khac
biét cé v nghia vé mét théng ké va déu cao hon so voi
PC(+). Trong d6, 2 ching vi khuidn anh hudng dén
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chi tieu chiéu dai ré ctia cay cao nhat la AG12 (21,9
cm) va DTII7 (17,9 cm); cac ching vi khudn con lai
anh huong chi tiéu chiéu dai ré cta cay khac biét
khong c6 y nghia vé mat thong ké so véi DC(+).

Chi tiéu chiéu cao than: C6 3 chung vi khuin
AGI12, DTII7 va STI9 anh huong chi tiéu chiéu cao
than cta cay thap hon va khéc biét co y nghia thong
ké so voi DC(+). Do 3 ching vi khuan nay téng hop
duoc ham lugng IAA cao hon cac chiing vi khuin con
lai, IAA kich thich sy gian cda té bao vé chiéu ngang
hon 1a chiéu doc. Cac chiing vi khudn con lai anh
huong chi tieu chiéu cao than ctia cay khac biét
khong c6 y nghia vé mat thong ké so voi PC(+).

Chi tiéu khoi hrong kho: Pa s6 cac chung vi
khuan anh huong dén chi tieu khéi luong kho cta
cay cao hon va khac biét c6 y nghia vé mat théng ke
so voi DC(+). Ngoai trir ching vi khuan STI2 anh
hudéng chi tieu khéi luong kho cta cay khac biet
khong co6 y nghia vé mat thong ké véi DC(+). Cac chi
tiéu khac cta cay dudi sy anh huéng cua chung vi
khuan STI2 cao hon CL8 nhung khéi luong khé cia
cay thap hon 1a do ham luong dam c6 dinh duoc cia
chung vi khuadn STI2 th4p hon ching vi khuin CL8
(khéi lwong kho do lwong dam anh hudng). Cé 2
ching vi khuin anh hudng khéi luong kho ciia cay
cao nhat la DTII7 (226 mg) va AG12 (224 mg).

Ham lrong Chlorophyll a (C,): Chi tieu ham
leong Chlorophyll a cta cay dudi su anh huéng cua
hau hét cac ching vi khudn khac biét khong c6 v
nghia théng ké so voi PC(+); chi c6 2 chang vi
khudn anh hung chi tiéu ham luong Chlorophyll a
cua cay cao nhat la STI9 (2,995 mg/g 14 tuoi) va
CL16 (2,986 mg/g l4 tuoi) va khac biét co y nghia so
voi DC() va BC(+). Ching vi khuin AGI12
(2,518mg/g 14 tuoi) anh huong chi tieu ham luong
Chlorophyll a ctia cay thap hon so véoi PC(+).

Ham hrong Chlorophyll b (C,): C6 3 ching vi
khuan anh huéng chi tieu ham luong Chlorophyll b
ctia cay thap hon DC(+) la CL8, CL16 va STI2. Trong
do, c6 2 chung vi khuin anh huéng chi tiéeu ham
luong Chlorophyll b ctia ciy cao nhat 1a DTII7 (1,997
mg/g 1a twoi) va STI9 (1,977 mg/g 14 tuoi).

Ham Irong Carotenoid (Car): Trit ching vi
khuan CL16 (1,459 mg/g 1a tuoi) anh huéng chi tiéu
ham luong Carotenoid cao nhat, cac ching vi khuin
con lai anh hudéng dén cay déu thidp hon so véi
bC(+). Trong d6 co 3 ching vi khuian STI9 (0,771
mg/g 14 tuoi), DTII7 (0,786 mg/g la tuwoi) va AG12

(0,742 mg/g 14 tuoi) anh hudng chi tiéu ham luong
Carotenoid cua cay thap hon PC().

Qua két qua phan tich thong ké & bang 9 cua
nghiém thirc nay cho thay, ham luong dam, lan, IAA
do vi khuan tong hop cung cdp cho cay c6 anh huong
tot dén sur sinh truéng va phat trién cua cay dua
chuot; twong quan voi két qua khao sat kha nang co
dinh dam, hoa tan lan va téng hop IAA. Trir 3 ching
vi khuan AG12, DTII7 va STI9 anh huong khong tot
dén chi tiéu ham luong Carotenoid cta ciy dua
chuot. Cac chung vi khuén con lai déu anh hudng tét
dén kha nang sinh truong va phat trién cta cay dua
leo & dié,u kién phong thi nghiém.

4. KET LUAN

Tat ca 15 chang vi khuan déu c6 kha nang co
dinh dam, hoa tan lan va téng hop IAA (lwong dam
tong hop duoc dao dong tir 0,014 mg/1-1,153 mg/L),
khong tao vong halo nhung lam déi mau moi trueong
¢ thi nghiém dinh tinh kha nang hoa tan lan; luong
lan hoa tan dao dong tir 0,3-36 mg/L cua ching cao
nhat la TV14 (36,924 mg/L) vao ngay tha 15 & thi
nghiém dinh luong. Luong IAA téng hop duoc cda
cac ching vi khudn dao dong tir 0,147-0,757 pg/ml.
Pa s6 cac ching vi khuan déu ¢6 anh huéng tét dén
su sinh truong va phét trién cla cay dua chuét, tuy
nhién 3 chuang c6 trién vong nhat 1a STI2, CL16 va
CL8 voi luong dam lan luot 1a 0,012; 0,006; 0,021
mg/1 va cac chi s6 sinh truéng t6t nhat trong sé 6
chung vi khuan khao sat & diéu kién phong thi
nghiém,.

TAI LIEU THAM KHAD

1. Benz, J., W. Rudiger and C. Guthoff, 1980.
Detection and partial characterization of activity of
chlorophyll synthetase in etioplast membranes.
European journal of biochemistry. 109(1): 193-200.

2. Chabot, R, H. Antoun and M. C. Cescas,
1996. Growth promoting of maize and lettuce by
phosphate-solubilizing Rhizobium leguminosarum
biovar phaseoli. Plant Soil. 184: 311- 321.

3. Edi Premono, M., A. M. Moawad and P. L. G.
Viek, 1996. Effect of phosphate-solubilizing
Pseudomonas putida on the growth of maize and its
survival in the rhizosphere. Indones Journal Crop
Science. 11: 13-23.

4. Girmay Kalayu (2019). Phosphate
solubilizing microorganiszms: Promising approach
as biofertilizers. International Journal of Agronomy.

10 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2021



KHOA HOC CONG NGHE

Volume 2019. Article ID
https://doi.org/10.1155/2019/4917256

5. Glickmann E. and Y. Dessaux, 1995. A
Critical Examination of the Specificity of the
Salkowski Reagent for Indolic Compounds Produced
by Phytopathogenic Bacteria. American Society for
Microbiology. (p: 793-796).

6. Kumar, D., 1. Bergersen and A M.
Martensson, 2001. Potential for improving pea
production by co-inoculation with fluorescent
Pseudomonas and Rhizobium. Plant and Soil. 229: 25-
34.

7. Nguyén Thi Minh Phuong, Nguyén Thi Xuan
va Nguyén Thi Van Anh (2010). Trong rau gia vi, rau
an song an toan. Nxb. Ha Noi.

8. Page, L., RH. Miller and R.D. Keeney, 1982.
Methods for Soils Analysis, Part 2: Chemical and
Microbial properties, 2nd edition. American Society
of Agronomy Incorporation. USA.

9. Rodriguez, H. and R. Fraga. 1999. Phosphate
solubilizing bacteria and their role in plant growth

4917256.

promotion. Biotechnology advances. 17(4-5): 319 -
339.

10. Thach Hoai Thuong, 2015. Phén lap va tuyén
chon vi khuan c6 dinh dam va phin giai lan tir dat
vung ré chuéi. Luin van tot nghiép Pai hoc, chuyén
nganh Vi sinh vat hoc. Truong Dai hoc Can Tho.

11. Tran Phat Pat, 2017. Khao sat anh huéng cia
mot s6 dong vi khudn Bacillus sp. 1én su sinh truong
va phat trién clia cdy meé trong diéu kién phong thi
nghiém va nha luéi, Luan van t6t nghiép Dai hoc,
nganh Céng nghé sinh hoc. Truong Pai hoc Cin Tho

12. Yousefi A.,, K. Khavazi, A. Moezi, F. Rejali,
and H. Nadian (2011). “Phosphate solubilizing
bacteria and arbuscular mycorrhizal fungi impacts on
inorganic phosphorus fractions and wheat growth,”
World Applied Sciences Journal, vol. 15, pp. 1310-
1318.

13. Whitelaw, M. A, T. ]J. Harden and K. R.
Helyar, 1999. Phosphate solubilizing in solution
culture by the soil fungus Penicillium radicum. Soil
Biological Biochem. 31: 655-665.Truong Pai hoc Can
Tho.

EVALUATION OF THE NITROGEN FIXATION, PHOSPHATE SOLUBILIZATION AND IAA
SYNTHESIS ABILITIES OF RHIZOSPHERE BACTERIA AND EFFECTS ON GROWTH AND
DEVELOPMENT OF CUCUMBER UNDER LABORATORY CONDITIONS

Nguyen Thi Lien, Nguyen Thi Phi Oanh, Nguyen Dac Khoa

Summary

This study was carried out to evaluate the nitrogen fixation, phosphate solubilization and IAA synthesis
abilities of 15 bacteria isolated from rhizospheres of cucumber planted in Mekong delta provinces. All
isolates showed the above-mentioned expected abilities. Remarkably, the isolate coded PTII7 demonstrated
the highest nitrogen fixation ability, at 1.153 mg/L; the isolate TV14 was the most significant phosphate-
solubilizing bacteria (36.924 mg/1) while the isolate VL4.6 gave the highest IAA synthesis, at a level of
0.775 pg/ml. Furthermore, the six isolates coded CL8, CL16, STI2, STI9, AG12, and DTII7 showing good
characteristics were selected to assess their effects on growth and development of cucumber under
laboratory conditions. All the assessed isolates presented positive influences on cucumber’s growth and
development with more desirable parameters compared to the negative controls. however, the 3 most
promising strains are STI2, CL16 and CL8 with nitrogen content of 0,012; 0.006; 0.021 (mg/]) and the best
growth index among 6 bacterial strains surveyed under laboratory conditions.
Keywords: Cucumber, IAA synthesis, nitrogen fixation, phosphate solubilization, rhizosphere bacteria.
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