KHOA HOC CONG NGHE

KHAD SAT KHA NANG CO BINH BAM, HOA TAN LAN
VA TONG HOP IAA CUA CAC CHUNG VI KHUAN VUNG
RE VA ANH HUOGNG LEN SU SINH TRUGNG VA
PHAT TRIEN CUA CAY DUA CHUOGT TRONG BDIEU KIEN
PHONG THiIi NGHIEM

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

TOM TAT

Nghién cttu duoc thuc hién nhim khao sat kha nang cé dinh dam, hoa tan lan va téng hop IAA caa 15
chiing vi khudn duoc phan lap tir dat ving ré dua chuét tai cac tinh déng bang song Ctru Long. Két qua cho
thdy tat ca 15 ching vi khudn duoc khao sat déu c6 kha nang c6 dinh dam, hoa tan lan va téng hop IAA.
Chiing DTII7 c6 kha ning c6 dinh dam cao nhat voi luong dam 1a 1,153 mg/L; chiing TV14 1a ching c6 kha
ning hoa tan lan cao nhat véi luong 1an hoa tan Ia 36,924 mg/L va chiing VLA4.6 tdng hop IAA cao nhat 1a
0,775 pg/mL. Tuyén chon 6 ching vi khuian CL8, CL16, STI2, STI9, AG12 va DTII7 c6 dac tinh tot dé khao
sat anh huéng dén su sinh truéng va phat trién ctia cay dua chuot trong diéu kién phong thi nghiém. Két
qua cho thdy tit ca cac ching vi khuin dugc khao sat déu c6 anh huéng tot dén su sinh truéng va phat trién
ctia cay dua chuét trong diéu kién phong thi nghiém, cac chi tiéu theo doi déu cao hon so voi d6i ching am.
Tuy nhién 3 ching c6 trién vong nhat la STI2, CL16 va CL8 vé6i luong dam lan luot 1a 0,012; 0,006; 0,021
mg/1va cac chi s6 sinh trudng tot nhat trong so 6 ching vi khuin khao sat & diéu kién phong thi nghiém.
Titkhoéa: Co'dinh dam, dua chuot, hoa tan Ian, tong hop IAA, vi khudn wing ré.

1. G101 THIEU

Phan bon la mét trong nhitng tac nhan quan
trong vi n6 anh hudng dén su sinh trudng, phat trién
cfing nhu nang sudt va chat luong cla cay tréong noi
chung va cay dua chu6t néi riéng. Luong phan vé co
hoa tan vao dit duoc c6 dinh nhanh thanh dang
khong hoa tan ngay sau khi bén va tré thanh chat
khong c6 gia tri cho cay (Rodrigues va Fraga, 1999).
Luong dam va lan du thtra hodc thiéu hut c6 thé anh
hudng lam cham qua trinh sinh trudng, phat trién va
giam chat luong trai ctia cay dua chuét, hon thé nita
du thira phan bén con anh huéng xau dén moi truong
ma chtl yéu nhat 1a dat va nuoc. Dua chuot 1a loai rau
an qua duoc str dung rong rai, diac biét thuong duoc
stt dung dé an song, nén chat luong ctia qua anh
hudng rat 16n dén sitc khoe nguoi tieu dung. Khi bon
phan khong hop ly c6 thé lam du thita luong nitrat
phan tmg véi cadc amin tao thanh chat gay ung thu
goi 1a nitrosamin, ham lugng NO; vuot nguong la
trieu chimg nguy hiém cho sitc khoe con nguoi
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(Nguyén Thi Minh Phuwong vd ctv., 2010). Su lam
dung phan héa hoc, thudéc bao vé thuc vat lam cho
moi truong ngdy cang 6 nhiém déng thoi tich trix
trong san ph4dm, gay 4nh hudng stic khée nguoi tieu
dung (Kumar et al, 2001). Trudc thuc trang 6 nhiém
trén, ngay cang c6 nhiéu nghién cttu vé nguén phan
bén sinh hoc dé thay thé phan hoéa hoc. Ché pham
sinh hoc ¢ nguén goc tir vi khudn c6 dinh dam gidap
gidm nguy co 0 nhiém moi truong (Chabot ef al,
1996). Ngoai ra, vi khuin chuyén hoa nguon lan kho
tan c6 sin trong dat da duoc nhiéu nha khoa hoc
phat hién va st dung dé san xuat phan lan sinh hoc
nho do c6 thé giam bot du luong 1an hoa hoc ton duw
trong dat (Whitelaw ef al, 1999). Bai bao trinh bay
két qua khao sat kha niang c6 dinh dam, hoa tan lan,
téng hop IAA ctia mot s6 ching vi khudn va anh
huéng dén sinh truéng, phat trién ctia cay dua chuot
trong diéu kién phong thi nghiém, tao tién dé san
xudt cac loai phan vi sinh gitp tang ning suat dua
chudt, gép phan phat trién nén néng nghiép bén
vitng trong tuong lai.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat lieu

15 ching vi khudn duoc phan lap tir dat ving ré
cay dua chudt & cac tinh thuoc khu vuc dong bang
song Ciru Long.
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2.2. Phuong phap

221 Khdo sdt khd ning c6 dinh dam cua cdc
chiing vi khuan

Vi khu4n duoc nudi tang sinh trong moéi truong
Burk’s long khong dam dé do sy hinh thanh
amonium bang phuong phap Indophenol (Page et al,
1982) bang may do quang phé hap thu & budc song
636 nm theo nguyén tic:

NH,* + phenol
(mau xanh)

Dua vao phuong trinh duong chudn va két qua
do quang phé ctia mau, tinh ham luong NH,* ctia cac
ching vi khuén tao ra: x=(y — b)/a v6i gia tri R? duoc
chap nhan khi R? > 0,95. Trong d6: x 1a ham luong
dam c6 trong 6ng; y 1a gia tri OD trung binh cta 3
lan l4p lai; a, b 13 cac hang s6.

222 Khdo siat khd nang hoa tan lin cua cdc
chiing vi khuan

Pinh tinh kha ning hoa tan lan: Dua theo
phuong phap ctia Girmay Kalayu (2019) tinh chi s6
hoa tan lan PSI dua trén cong thic (Girmay Kalayu
(2019); Edi et al, 1996): PSI = [duong kinh khu4n lac
+ duong kinh vong halo]/duong kinh khuén lac.

binh luong lan hoa tan sinh ra bang phuong
phap Ascorbic acid: X4ac dinh ham luong P,O5 bang
cach do cuong @6 hap thu mau & budc séng 880 nm
theo phwong phap ctia Yousefi et al. (2011).

2.2.3. Khdo sit khid nang tong hop IAA cia cdc
chiing vi khun

Kha nang téng hop IAA ctia cac ching vi khuin
duoc danh gia biang phuong phdp Salkowski
(Glickmann va Dessaux, 1995) do quang phé hap thu
& buoc séng 530 nm.

224 Khdo sdt dnh huong cia cdc ching vi
khudn dén sir sinh tridng va phat trién cua cdy dua
chudt trong diéu kién phong thi nghiém

Tuyén chon cac ching vi khudn c6 kha niang co
dinh dam, hoa tan 1an va téng hop IAA cao duoc lua
chon st dung cho thi nghiém nay. Thi nghiém duoc
b6 tri voi hai cach xtt Iy vi khudn 1 ngam hat va tusi
dat, méi cach xtr Iy c6 hai nghiém thtc 1an luot 1a
ngam hat va khong ngam hat, twéi dat va khong tudi
dat. Bo tri doi ching am (khong xit Iy vi khuédn va
khong boén phan) va d6i chimg duong (khong xtt ly vi
khudn va bén phan) dung dé so sanh véi két qua thi
nghiém.

Chi tiéu theo doi: S6 ré (dém hét s6 ré/cay);
chiéu dai ré (do chiéu dai ré chinh ctia cay); chiéu
cao than (do tir goc dén ngon cta cay); khoi luong

> Indophenol

kho (mdi nghiem thtc can 3 cay, sdy & 60°C trong 24
gio. Ctr cach 2 gio can 1 lan dén khi 2 14n can lién
tiép cho két qua khong déi; ham luong diép luc to
duoc xac dinh bing phuong phap so mau (Benz et
al, 1980): Can 50 mg 14 sau 15 ngay, chon nhiing la
tuong doi dong nhat tir ngon xudéng. La duoc cit nhé
roi ngam trong 5 ml aceton 80%, dat trong t6i 3 ngay.
Tién hanh do quang phé hdp thu & cac budc soéng
663 nm, 645 nm va 440 nm, ghi nhan lai két qua do
quang phé va tinh ham lwong Chlorophyll a (C,),
Chlorophyll b (C,) va Carotenoid theo coéng thirc
(Wintermans va De Mots, 1965):

C, (mg x g = (0,0127 x ODg;, - 0,00269 x
ODg,5) x 100.

C, (mg x g)
x0Dyg45) x100.

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

Xtt Iy s6 liéu bing phan mém Excel 2010 va chay
thong ké bing phan mém Minitab 16.

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat kha ning cé dinh dam ciia
cac ching vi khuin

Két qua khao sat kha nang c6 dinh dam ctia cac
chiing vi khuin bang phuong phap Indophenol blue
cho thdy tat ca 15 ching vi khuidn déu c6 kha nang
¢6 dinh dam trong méi truong Burk’s 16ng (Bang 1).
Kha nang c6 dinh dam cta cac ching vi khudn bién
dong theo timg thoi diém. Nhin chung c6 2 nhom,
nhom thit nhat c6 6 ching (OTII7, AG2.5, CT2.5,
AG3.2, TV14 va STI2) dat ham luong dam cao (>
0,100 mg/L), nhém con lai bao géom 9 ching vi
khuin c6 ham luong dam thap duéi 0,100 mg/L.

O nhoém tha nhét, ching vi khuin DTI7 dat
ham luong dam cao nhat (1,153 mg/L) tai thoi diém
sau 6 ngay nuodi cdy va khac biét c6 y nghia vé mat
thong ke véi tat ca cac ching khac & tit ca cac giai
doan. Chung vi khudn AG2.5 (0,560 mg/L) va CT2.5
(0,162 mg/L) cao thit hai va thit ba, véi ham luong
dam cao nhat cfing tai thoi diém sau 6 ngay nudi cdy.
Kha nang c6 dinh dam cham nhat Ia ching vi khuédn
AG3.2 nén dén thoi diém sau 8 ngay nudi cdy moi dat
ham luong dam cao nhat 1a 0,127 mg/L. Con lai 1a
chiing TV14 (0,118 mg/L) dat ham luong cao nhat &
thoi diém sau 4 ngay nudi cdy va ching vi khuin co
dinh dam nhanh nhat 1a STI9 dat ham lueong dam cao
nhat 0,107 mg/L tai thoi diém sau 2 ngay nuéi cay va
gidm dan & cac thoi diém con lai.

= (0,0299 x ODgy — 0,00468
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O nhém con lai, ching AG1.5 dat ham luong
dam 0,014 mg/L thap nhat trong 9 ching vi khudn
tai thoi diém sau 6 ngay nuéi cdy. Nguyén nhan cac
ching vi khuin c6 dinh dam c6 ham luong dam ting
hay gidm c6 thé 1a do sy tong hop enzyme

nitrogenase dugc diéu khién béi enzyme glutamate
synthetase, xuc tac téng hop glutamin tir NH;. Néu
trong hé thong c6 it NH; thi glutamate synthetase
kich thich téng hop nitrogenase, néong d6 NH; cao
thi trc ché t6ng hop nitrogenase.

Bang 1. Him lueong NH,* ciia cAc chiing vi khudn

STT | Chung VK Ngay 2 1\11{;;1 iuong am (r;ig& Ngiy 8
1 STI9 0,1072 0,100 0,014¢ 0,000¢
2 bTII3.2 0,067 0,050¢ 0,007¢ 0,000¢
3 VIA.6 0,052b¢ 0,043¢ 0,032¢1 0,032¢
4 TV14 0,0062" 0,118° 0,011¢ 0,000#
5 CL16 0,0068" 0,097 0,0474f 0,030¢
6 CL8 0,021¢# 0,079>4 0,075¢ 0,065>4
7 AG12 0,040 0,075 0,025 0,019
8 STIII 0,024 0,068+ 0,065% 0,062
9 CL11 0,015¢" 0,054% 0,000! 0,000¢
10 DTII7 0,040¢d 0,043 1,1532 0,068
11 AG2.5 0,003" 0,007% 0,560P 0,000¢
12 CT2.5 0,030% 0,072¢¢ 0,162¢ 0,054¢
13 AG15 0,0062" 0,007¢ 0,014¢f 0,000¢
14 AG3.2 0,0062" 0,011 0,014¢f 0,127
15 STI2 0,012t 0,014¢# 0,018 0,076"
P-value <0,0001 <0,0001 <0,0001 <0,0001
CV(%) 19,9 16,22 13,47 10,77
Ghi chu: Trong cung mot cot cc so co ky tir di kém giong nhau thi khic biét khong co ¥ nghia thong ké
¢ mutc y nghia 5% Cdc gi4 tri trong bang 14 gid tri trung binh cia 3 Iin Iip lai.
3.2. Két qua khao sat kha ning hoa tan 1an cta 14 VIA.6 2,52°¢ 1,789¢¢ 1,697
cac chiing vi khuédn 15 CT2.5 2,50° 1,639¢" 1,457
Bang 2. Ham lrong P05 (ng/L) ciia c4c chiing vi P-value | <0,0001 | <0,0001 | <0,0001
khuin CV (%) 19,6 10,47 5,8
Chi Ham luong lan hoa tan Ghi chu: Trong cing mot cot cdc s6 co ky tur sau
STT Vliélg (mg/L) cung (a, b, ¢,,,) giong nhau thi khac biét khong co y
Ngay 5 | Ngay 10 | Ngay 15 nghia thong ké ¢ nuic y nghia 5% Céc gid tri trong
1 TVI4 | 433" 20.4° 36,9° bang ]zfi gid 177 Zjl‘lng/bIbb czl}a 3 1:'511 ]a“{) ]aI'., o
a Y o Két qua dinh tinh: Két qua khao sat kha nang
2 AG12 4,74 9,97 25,5 . . 1 , . . Ny
hoa tan lan bang phuwong phap nhé giot trén moi
3 STI2 2,44°¢ 7,63° 15,6° A 7 5 . . 2 .
< 5 " truong NBRIP cho thay ca 15 ching vi khuan khong
4 CL8 1,862 11,3 14,9 . 2 \ 2.
tao vong halo xung quanh khuan lac nhung lam doi
5 CL11 1,685 10,2° 12,8¢ . " A Nouve han d , he .
AGLS 5 05" 1945 736 mau moi truong. Nguyén nhan do cic nhém vi
6 - — - e khuan hoa tan 1an nay tao ra acid hitu co lam thay doi
7 | PTIB.2 2’49de 5,19 - 6’93e pH dan dén mau sic ctia moi truong chuyén tir mau
8 STI9 0,56213 0’793i 6,83 xanh sang mau vang. Tt két qua trén, ca 15 chiing vi
9 STIIM | 2,96 3,43 - 6'62f khuén duoc tiép tuc khao sat dinh luong hoa tan lan.
10 | AG3.2 | 0,354° 0’791gh 2,32 : Két qua dinh luong: Hiéu qua hoa tan lan (Bang
11 | AG25 0’35.8 0,472 0,727 2) ¢6 su bién dong qua timg thoi diém & timg ching
12 | DTI7 | 455 | 243% 2,00° vi khun khac nhau. Him luong lan hoa tan trong ca
13 | CL16 2,57¢ | 1,928™ | 1,831 3 thoi diém khao sat clia cac chang vi khudn dao
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dong tir 0,3-36 mg/L. Nhin chung 15 chtng vi khudn
duwoc khao sat chia thanh 2 nhém theo 2 xu huéng,
nhom tht nhat (CL16, VIA.6, CT2.5 va AG2.5) c6
ham luong 1an hoa tan cao & thoi diém sau 5 ngay
nudi cdy va gidm dan & cac ngay khao sat con lai.

O nhém thi nhét, chiing PTII7 ¢6 luong 1an hoa
tan cao nhat 1a 4,55 mg/L va chiing vi khuin c6 ham
lwong 1an hoa tan thap nhat 1a CT2.5 (2,50 mg/L).
Nhom thtr 2 bao gdm 11 chting vi khuin con lai c6
ham luong 1an hoa tan ting dan tir ngay thir 5 dén
ngay thtr 15 sau khi nuoi cdy. Ching TV14 hoa tan
lan cao nhat voi luong 1an hoa tan 1a 36,9 mg/L va
khéc biét c6 y nghia vé mat thong ké véi tat ca cac
ching khac & tat ca cac thoi diém. Nguoc lai, ching
AG2.5 (0,727 mg/L) c6 luong lan hoa tan thap nhat
trong 11 ching vi khu4n. Chiang vi khuin co6 lueong

lan hoa tan cao nhit cta thi nghiém la TV14 (36,9
mg/L). Ching vi khu4n nay cho két qua thiap hon
khi so sanh véi chiing vi khudn HG04 (125,0 mg/L)
hoa tan 1an phan lap tir dat ving ré chudi ctia Thach
Hoai Thuong (2015) & ngay thir 15 sau khi nuoi cdy
voi nguon lan 1a Cay (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 cia

15 ching vi khuén & cac thoi diém 2, 4, 6 va 8 ngay
duoc thé hién trong bang 3. Cac ching vi khuidn
duoc khao sat c6 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 khdo sat, chung VI4.6 cho két qua téng
hop cao nhat voi ham lugng IAA 1a 0,757pg/ml &
ngay thu 6.

Bang 3. Him luong IAA cfia cic chiing vi khuin

STT Chiing VK Ham luong IAA (ug/ml)

Ngay 2 Ngay 4 Ngay 6 Ngay 8

1 STIII 0,549 0,117% 0,455¢ 0,270?
2 TV14 0,440% 0,258 0,152¢h 0,090¢d
3 STI2 0,366 0,070°# 0,354 0,135
4 AG12 0,330>4 0,282* 0,152¢h 0,0004
5 AG3.2 0,147¢ 0,023¢ 0,101% 0,0004
6 VIA.6 0,366 0,117% 0,757* 0,135%¢
7 STI9 0,330 0,047"% 0,606° 0,135%¢
8 CL16 0,1834 0,282* 0,404 0,270?
9 CL11 0,110 0,235*¢ 0,354¢* 0,225
10 DTII7 0,293 0,164 0,354¢* 0,135%¢
11 CL8 0,220 0,1414 0,303 0,090
12 DTII3.2 0,256 0,117% 0,3034 0,090
13 AGl.5 0,220 0,188 0,253 0,090¢d
14 AG2.5 0,147 0,023¢ 0,202t 0,135
15 CT2.5 0,110 0,117% 0,152¢" 0,0009
P-value <0,0001 <0,0001 <0,0001 <0,0001

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

Ghi chiu: Trong cung mot cot cdc so cé ky tir sau cung (a, b, c,,,) giong nhau thi khac biét khong coé y
nghia thong ké ¢ muic y nghia 5%. Cdc gid tri trong bang 14 gid tri trung binh cia 3 Iin Iip lai.

Co6 5 chung vi khuan t6ng hop duoc ham luong
IAA cao vao thoi diém ngay thit 2. Trong d6, ham
luong IAA téng hop duoc cao nhat 1a chiing STIII
(0,549 pg/ml), thap nhat 1a ching AG3.2 voi ham
luong IAA 14 0,147pg/ml. C6 10 ching vi khuén téng
hop duwoc ham luong IAA cao & ngay thit 6. Ching vi
khuén VIA4.6 téng hop duoc ham luong IAA cao nhat
0,757 ng/ml va ching vi khudn CT2.5 t6ng hop duoc

ham luong IAA thap nhat la 0,152 pg/ml. Tir két qua
khao sat, co thé két luan chiing vi khuan c6 kha nang
téng hop IAA cao nhat xét tai tit ca cac thoi diém
khao sat 1a VIA.6 (0,757 pg/ml). So sanh két qua nay
voi ching vi khuén t6ng hop ham luong IAA cao nhat
phap lap tir ré cay meé (MA2: 3,09 pg/ml) (Tran Phat
Dat, 2017) thi két qua thu duwoc trong thi nghiém nay
ctia chuing vi khuin VIA4.6 1a thap hon.
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Tuyén chon 6 ching vi khuin (CL8, STI9,
AG12, DTII7, CL16 va STI2) c6 diac tinh tot tir cac két
qua khao sat kha niang c6 dinh dam, hoa tan lan va
téng hop IAA cho cac thi nghiém ti€p theo.

3.4. Két qua khao sat anh huéng ciia cac chiing
vi khudn dén su sinh trudng va phat trién clia cay
dua chuét trong diéu kién phong thi ngiém
3.4.1. Két qui nghiém thirc ngam hat
Béng 4. Cac chi tiéu clia nghiém thitc ngam hat

hon DC(+) va cao hon so véi PC(-) nhung khac biét
khong c6 y nghia vé mat thong ké.

Chi tiéu khoi lrong kho: Chi tiéu khoi luong kho
duéi sy anh hudng ctia cac ching vi khuin déu cao
hon va khéc biét co y nghia thong ke so voi DC(+).
C6 2 ching vi khuin anh hudng chi tiéu khéi luong
kho cao nhat 1a DTII7 (205 mg) va CL16 (180 mg).
Bang 5. Ham luong Chlorophyll a (Ca), Chlorophyll b

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

Céc chi tieu

Chiing Chiéu Chiéu | Khoi
STT  x = cao | luong

VK Soré | dairé . A

(cm) than kho

(cm) | (mg)

1 STI2 20,7 11,8 | 13,62 62°¢
2 CL16 | 20,3 | 18,5* | 13,2> | 180?
3 DbTII7 19,3*c | 16,8* | 13,5® | 205°
4 AG12 16,3 | 16,5* | 13,4* 106°
5 STI9 15,7¢ 18,12 | 13,7* 140P
6 CL8 15,3¢ 16,12 12,9 104

7 | BCH) | 8,674 | 957 | 1542 224

8 PC(H) 7,674 6,27°¢ 12,4° 134
P-value |<0,0001]<0,0001|<0,0001 |<0,0001
CV® | 9,86 8,99 534 | 13,13

Ghi chu: Trong cung mot cot cdc s6 co ky tir sau
cung (a, b, ¢,,) giong nhau thi khic biét khong co y
nghia thong ké ¢ nuic y nghia 5% Céc gii tri trong
bang I3 gid tri trung binh ctia 3 l4n lap lai.

Qua két qua khao sat va phan tich thong ke
(Bang 4) cho thdy c6 su khac biét c6 y nghia thong
ke gitta cac chiing vi khuén.

Chi tiéu s6 ré: Chi tiéu so ré cia cay dudi su anh
hudng ctia cac ching vi khuan déu cao hon va khac
biét c6 y nghia thong ke so voi DPC(+). Co6 3 chiing vi
khu4n anh hudéng chi tiéu s6 ré cta cay cao nhat 1a
STI2 (20,7 ré/cay), CL16 (20,3 ré/cay) va DTII7
(19,3 ré/cay).

Chi tiéu chiéu dai ré- Ca 6 ching 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
DC(@). Rieng STI2 (11,833 cm) anh hudng chiéu dai
ré cta cay ngan nhat va khac biét khong cé y nghia
thong ké so bC(+).

CHi tiéu chiéu cao than: Chi tieu chiéu cao than
duéi s anh huéng cta cac ching vi khuin déu thap

Ham luong | Ham luong | Ham luong
, Chlorophyll | Chlorophyll | Carotenoid
STT C}\‘/‘gg a(C) b (C) (Car)
(mg/gla | (mg/gla | (mg/gla
tuoi) tuoi) tuoi)
1 | PTII? 3,02 0,040" 2,260
2 CL8 2,72 1,485 1,187¢
3 STI2 2,67° 1,258° 1,252¢
4 | DC(H) 2,64° 1,749* 1,364¢
5 CL16 2,61° 1,242¢ 1,323¢
6 | AGI12 2,27° 0,779¢ 0,920"
7 STI9 2,15¢ 0,315¢ 2,341°
8 DC() 2,20° 1,186¢ 1,248¢
Pvalue | <0,0001 <0,0001 <0,0001
CV(%) 2,22 5,09 1,39

Ghi chu: Trong cung mot cot cdc so co ky tir sau
cung (a, b, ¢,,) giong nhau thi khic biét khong co y
nghia thong ké ¢ nuic y nghia 5% Céc gid tri trong
bang I3 gid tri trung binh cia 3 lin lap lai

Him luong Chlorophyll a (C,): Chi tiéu ham
lwong Chlorophyll a ctia ciay dudi sy anh huong ctia 3
ching vi khuidn CL8 (2,72 14/ cay), STI2 (2,67
l1a/cay) va CL16 (2,61 1a/cay) khac biét khong cé y
nghia théng ké so voi DC(+). Trong d6, ching vi
khuan DTII7 (3,019 mg/g 14 twoi) anh hudng chi tieu
ham luwong Chlorophyll a ctia cay cao nhat va khac
biét co y nghia vé mat thong ké so voi PC(+); chi tieu
ham luong Chlorophyll a ciia cay duéi su anh hudéng
ctia cac chung vi khudn AG12 va STI9 thdp hon
bC®H).

Ham lirong Chlorophyll b (Cy): Chi tiétu ham
lwong Chlorophyll b ctia cay duéi sy anh hudng cta
cac chting vi khuin thap hon va khac biét c6 y nghia
thong ké khi so voi DPC(#). Co6 3 ching vi khudn anh
hudéng dén ham lweong Chlorophyll b cta cay thip
hon BC() 1a BTII7, AG12 va STIO.

Ham luong Carotenoid (Car): C6 2 chung vi
khuén anh hudng chi tiéu ham luong Carotenoid ctia
cay cao nhat 1a STI9 (2,341 mg/g 14 tuoi) va DTII7
(2,260 mg/g 1a tuoi) khac biét c6 y nghia thong ke
khi so voi nhau va déu cao hon PC(+). Cac ching vi
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khuén con lai déu anh hudéng dén chi tieu ham lheong
Carotenoid ctia cay thap hon DC(+). Riéng ching vi
khuin AG12 (0,920 mg/g 14 twoi) anh huéng chi tieu
ham luong Carotenoid ctia cay thap hon DC().

Tir két qua khao sat (Bang 5) cho thay vi khuin
c6 anh huéng tot dén su sinh trudng va phat trién
ctia cay dua chuét trong diéu kién phong thi nghiém;
déng thoi twong quan véi két qua khao sat kha nang
c6 dinh dam, hoa tan 1an va téng hop IAA. Trir cac
ching vi khudn AG12, DTII7 va STI9 anh huéng
khong tot dén chi tiéu ham luwong Chlorophyll b;

AG12 va CL8 4nh hudng khong tot dén chi tieu ham
lugng Carotenoid; nhung khong anh huéng dén kha
ning quang hop do két qua chénh léch khong nhiéu
voi DC(E); con cac ching vi khudn con lai déu anh
huéng tot.

3.4.2. Két qui khao sdt nghiém thuc tuoi dit

Qua két qua phan tich théng ke & bang 6 cho
thay khac biét co v nghia thong ke giita cac ching
vi khuén.

Bang 6. Cac chi tieu ciia nghiém thic tuéi dat

. Céc chi tiéu
STT | Chiing VK So ré Chiéu dairé (cm) |Chiéu cao than (cm) |Khoi luong kho (mg)

1 AG12 19,32 12,9* 15,7% 71°

2 DTII7 19,32 10,62 15,5% 972

3 STI9 18,32 8,60bc 15,6* 69°

4 CL16 12,7° 12,22 15,22 18de

5 CL8 11,7 10,92 15,82 53b¢

6 bCH) 8,67 9,6 15,42 22de

7 STI2 7,674 12,42 15,32 38cd

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

Ghi chu: Trong cung mot cot cdc so co ky tir sau cung (a, b, c,,,) giong nhau thi khac biét khong co y
nghia thong ké ¢ muc y nghia 5%. Cdc gid tri trong bang 14 gi4 tri trung binh cia 3 Iin Iap lai.

Chi tiéu s6 ré: Chi tieu so6 ré ctia cay dudi sy anh
hudng cta cac ching vi khudn déu cao hon DC(+).
Trit ching vi khuin STI2 (7,67 ré&/cay) anh hudng
dén chi tiéu so ré ctia cay thap hon DC(#) va bang
DC(). Cé 3 ching vi khudn anh huéng dén chi tiéu
s6 ré ctia cay cao nhat 1a BTII7 (19,3 ré/cay), AG12
(19,3 ré/cay) va STI9 (18,3 ré/cay).

Chi tiéu chiéu dai ré: Trix chiing vi khudn AG12
thi cac chiing vi khu4n con lai déu anh huéng chi
tieu chiéu dai ré cta cay khac biét khong c6 y nghia
thong ké khi so voi PC+). Ching vi khuidn anh
hudng chi tieu chiéu dai ré cta cay dai nhat 1la AG12
(12,9 cm).

CHi tiéu chiéu cao than: Chi tieu chiéu cao than
ctia cay dudi su anh hudéng cta cac ching vi khuian
khéc biét khong c6 y nghia théng ke so voi DC(+).

CHi tiéu khoi Irong kho: Trix 2 chiing vi khudn
CL16 va STI2 anh hudng dén chi tieu khoi lwong kho
clia cay khac biet khong cé y nghia vé mit thong ké
voi DC(#) thi cac ching vi khudn con lai déu anh
hudng chi tiéu khoi lugng kho cta ciy cao hon so voi
DC@#). Chtng vi khuidn anh huéng chi tieu khoi

luong kho ctia cay cao nhat 1a DTII7 (97 mg). Khoi
lwong kho bi anh hudng boi ham lwong dam c6 dinh
duoc nén chiang vi khuian DTII7 (c6 dinh duoc ham
luong dam cao) anh hudéng dén chi tieu khoi luong
kho ctia cay cao hon AG12, du chiing vi khudn AG12
anh hudng dén cac chi tiéu khac cao hon.

Ham Iwong Chlorophyll a (C)): Trix ching vi
khuan CL16 (2,712 mg/gia tuoi), STI2 (2,634 mg/g la
tuoi) va CL8 (2,593 mg/gia twoi) anh huong chi tiéu
ham lugng Chlorophyll a ctia cay khac biét khong c6 y
nghia vé mat thong ké so véi DCH). Cac ching vi
khudn STI9, AG12 va DTII7 anh hudéng chi tieu ham
luong Chlorophyll a ctia cay thap hon BC ().

Him Ilong Chlorophyll b (Cy): Trit ching vi
khuan STI2 (1,893 mg/g 14 tuoi) anh hudng chi tieu
ham luong Chlorophyll b ctia cay cao nhat va khac
biét c6 y nghia thong ké so v6i DC(+); cac ching vi
khudn con lai déu anh huodng chi tiéu ham luong
Chlorophyll b ctia cay thap hon PC(®H#) va cao hon
bC().

Ham Iluong Carotenoid (Car): Trit ching vi
khuan DTII7 (1,560 mg/g 14 twoi) va CL8 (1,427
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mg/g 14 tuoi) thi cac chiing vi khuén con lai déu anh
hudng chi tieu ham luong Carotenoid ctia cay thip
hon PC(+). Riéng ching STI9 (1,154 mg/g 14 tuoi)
anh hudéng chi tiéu ham luong Carotenoid cua cay
thap nhat, thap hon DC().

Qua két qua phan tich ctia nghiém thtc tuéi dat
nay (Bang 7) cho thay vi khuén 4nh huong tot dén sy
sinh trudng va phat trién cia cay dua chuot; déong
thoi két qua nay ciing pht hop véi két qua khao sat
kha ning c6 dinh dam, hoa tan 1an va téng hop IAA
ctia cac chiang vi khudn. Trit cic ching vi khuin
AG12, DTII7 va STI9 anh hudng khong tot dén chi
tieu ham luong Chlorophyll a va ching vi khuin
STI9 4nh hudng khong tot dén chi tieu Carotenoid;
nhung khong anh huéng dén kha ning quang hop
cua cay do chénh léch khéng lon; cic ching vi
khuén con lai déu anh huodng tot.

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

Bang 8. Cac chi tieu cia nghiém thitc két hop ngam

hat va tuéi dat
Cac chi tieu
Chiing Chidy | Chicu | Khoi
STT | . ) « x .. cao luong
vi khuan| So ré dai A .
ré(cm) than kho
(cm) | (mg
1 AGI12 29,7* 21,9* 12,8b¢ 224
2 DTI7 | 25,72 17,92 13,0P° 226%
3 STI9 24,3 | 15,8« | 13,8 153°
4 STI2 22,3P 14,3b¢ 14,32 55¢d
5 CL16 10,7¢ 15,6 15,7% 91°¢
6 CL8 8,67¢ | 12,2>d | 1542 66°
7 bCH) 8,67° 9,67¢ 15,4* 224
8 bCOH 7,67¢ 6,27¢ 12,4¢ 134
P-value [<0,0001| <0,0001 | <0,0001 | <0,0001
CV(®%) | 8,64 16,82 3,82 14,28

Ghi chi: Trong cung mot cot cdc so co ky tir sau
cung (a, b, ¢,,) giong nhau thi khic biét khong co ¥

Ham luong | Ham luong | Ham m@g nghia thong ké ¢ miic y nghia 5% Cdc gid tri trong
) Chlorophyll | Chlorophyll | Carotenoid > 2 ) > LT
STT Ching 2(C) b (C,) (Car) bang Ia gid tri trung binh cua 3 Ian Iap lai.
VK (mg/gla | (mg/gla | (mg/gla | Bang9.Ham luong Chlorophyll a (Ca), Chlorophyll
tuor) tuor) tuor) b (Cb) va Carotenoid (Car) ciia nghiém thitc ngadm
1 CL16 2,712% 1,590¢ 1,343¢ hat va tudi dat
2 bC®H) 2,635 1,749° 1,364¢ Ham luong | Ham luong | Ham luong
3 STI2 2,634° 1,893¢ 1,338¢ Chiing Chlorophyll | Chlorophyll | Carotenoid
4| CL8 2,593* 1,649 1,427° STT) "y a(C) b (C) (Car)
5 | bCco 2,201° 1,186° 1,248° (mg/gla | (mg/gla | (mg/gla
6 | STI9 | 2064 1,325° 1,154° tuoi) tuoi) o).
7 AG12 1,767d 1,224de 1,3460 1 STIQ 2,995 1,977 0,771
8 DTII7 1,660 1,718 1,560* 2 CL16 2,986 1,243¢ 1,459
P-value <0,0001 <0,0001 <0,0001 3 CL8 2,760 1,142¢ 1,350°
Ve 1,91 518 | 146 4 | pTI7 | 2,733 1,997° 0,786¢
Ghi chu: Trong cung mot cét cdc so co ky tir sau -

. L \ A i . 5 STI2 2,656 1,162¢ 1,327
cung (a, b, ¢,,,) giong nhau thi khiac biét khong co y — - -
nghia thong ké ¢ nuic y nghia 5% Céc gii tri trong 6 | BCH 2,635 1,749 1,364
bang 14 gid tri trung binh cia 3 l4n lap lai. 7 | AG12 2,518° 1,882 0,742¢

3.4.3. Két qud nghiém thitc két hop ngam hat va 8 | PCE) 2,201¢ 1,186° 1,248°
turot I(?t  Khio it cho thiv 6 i khic biet 6 ¢ Pvalue | <0,0001 | <0,0001 | <0,0001
€t qua khao sat cho thay co sy khac biét co y CV %) 1,89 3.86 181

nghia théng ké giita cadc ching vi khu4n v6i nhau
(Bang 8).

CHi tiéu s6 ré: Dudi sy anh hudng ctia cac chiing
vi khudn chi tiéu s6 ré gitra cac cay khac biét co y
nghia thong keé so véi PC(#). Trong d6 co6 2 ching vi
khu4n anh hudéng chi tiéu s6 ré cta cay cao nhat 1a
AG12 (29,7 ré/cay) va DTII7 (25,7 ré/cay) va 2
ching vi khuén c6 chi tieu so ré thap nhat 1a CL16 va
CLs.

Ghi chu: Trong cing mot cot cdc so co ky tir sau
cung (a, b, ¢,,) giong nhau thi khic biét khong co y
nghia thong ké ¢ nuic y nghia 5% Céc gid tri trong
bang I3 gid tri trung binh cia 3 lan Iap lai

Chi tiéu chiéu dai ré: Chiéu dai ré cta cay duoi

st anh hudng gitta cac chiing vi khuin c6 sy khac
biét ¢ y nghia vé mat thong ke va déu cao hon so voi
DC(+). Trong do, 2 ching vi khuidn anh hudéng dén
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chi tiéu chiéu dai ré cta cay cao nhat la AG12 (21,9
cm) va DTII7 (17,9 cm); cac ching vi khuin con lai
anh huodng chi tieu chiéu dai ré cta cay khac biét
khong co y nghia vé mit thong ké so voi DC ().

Chi tiéu chiéu cao than: C6 3 ching vi khudn
AG12, DTII7 va STI9 anh hudéng chi tiéu chiéu cao
than cta cay thap hon va khac biét c6 y nghia thong
ké so v6i DC(+). Do 3 chiing vi khu4n nay téng hop
duoc ham luwong IAA cao hon céc chiing vi khuin con
lai, IAA kich thich su gidn cta té€ bao vé chiéu ngang
hon 1a chiéu doc. Cac ching vi khu4n con lai anh
hudng chi tiéu chiéu cao than ctia cay khac biét
khong c6 y nghia vé mat thong ké so voi DC(+).

Chi tiéu khoi Irong kho: Da s6 cac ching vi
khu4n anh hudng dén chi tiéu khoi lwong kho cia
cay cao hon va khac biét c6 y nghia vé mit thong ké
so v6i DC(+). Ngoai trir ching vi khudn STI2 anh
hudng chi tieu khoi lwong kho ctia cay khac biét
khong c6 y nghia vé mat thong ke véi DC(+). Cac chi
tiéu khac ctia cay dudi su anh hudéng cta ching vi
khu4n STI2 cao hon CL8 nhung khéi luong kho ctia
cay thap hon 1a do ham luong dam c6 dinh duoc cta
ching vi khudn STI2 thap hon chiing vi khudn CL8
(khoi luong kho do lwong dam anh hudng). Co 2
ching vi khuin anh huéng khéi luong kho ctia cay
cao nhat 1a DTII7 (226 mg) va AG12 (224 mg).

Ham [uong Chlorophyll a (C,): Chi tiéu ham
lwong Chlorophyll a ctia cay dudi sw anh hudng cta
hau hét cac chung vi khuidn khac biét khong c6 y
nghia thong ké so voi DC(#); chi c6 2 ching vi
khu4n anh huéng chi tieu ham luong Chlorophyll a
clia cay cao nhat 1a STI9 (2,995 mg/g 14 tuoi) va
CL16 (2,986 mg/g la tuoi) va khac biét c6 y nghia so
voi DPCO va DPCH). Ching vi khuidn AG12
(2,518mg/g 14 tuoi) anh hudéng chi tieu ham luong
Chlorophyll a ctia cay thap hon so voi PC(+).

Him luong Chlorophyll b (Cy): C6 3 ching vi
khu4n anh hudéng chi tiéu ham leong Chlorophyll b
ctia cay thap hon DC(+) 1a CLS8, CL16 va STI2. Trong
d6, co6 2 ching vi khudn anh hudng chi tiéu ham
lwong Chlorophyll b ctia cay cao nhat 1a PTII7 (1,997
mg/g 14 tuoi) va STI9 (1,977 mg/g 14 tuoi).

Him luong Carotenoid (Car): Trit ching vi
khu4n CL16 (1,459 mg/g 14 twoi) anh hudng chi tieu
ham luong Carotenoid cao nhit, cac ching vi khuian
con lai anh hudng dén cay déu thap hon so voi
DC@). Trong @6 c6 3 ching vi khuin STI9 (0,771
mg/g la tuoi), DTII7 (0,786 mg/g 14 tuoi) va AG12

(0,742 mg/g 1a tuoi) anh huong chi tiéu ham luong
Carotenoid ctia cay thap hon DC().

Qua két qua phan tich théng ké & bang 9 cla
nghiém thttc nay cho thdy, ham luong dam, lan, IAA
do vi khuén téng hop cung cap cho cay c6 anh huéng
tét dén su sinh trudong va phat trién cta cay dua
chuot; teong quan véi két qua khao sat kha nang co
dinh dam, hoa tan lan va téng hop IAA. Trir 3 ching
vi khuidn AG12, DTII7 va STI9 anh hudng khong tot
dén chi titu ham lwong Carotenoid cta cay dua
chudt. Cac ching vi khudn con lai déu anh hudéng tot
dén kha niang sinh truéong va phat trién cia cay dua
leo & diéu kién phong thi nghiém.

4. KET LUAN

Tat ca 15 ching vi khudn déu c6 kha nang co
dinh dam, hoa tan lan va téng hop IAA (luong dam
téng hop duoc dao dong tir 0,014 mg/1-1,153 mg/L),
khong tao vong halo nhung lam d6i mau moi truong
& thi nghiém dinh tinh kha nang hoa tan lan; luong
lan hoa tan dao dong tir 0,3-36 mg/L cta ching cao
nhat 1a TV14 (36,924 mg/L) vao ngay thtt 15 & thi
nghiém dinh luong. Luwong IAA téng hop duoc cta
cac chiing vi khudn dao dong tir 0,147-0,757 pg/ml.
Da so cac ching vi khudn déu cé anh hudéng tot dén
su sinh truéng va phat trién cta cay dua chudt, tuy
nhién 3 chiing c6 trién vong nhat 1a STI2, CL16 va
CL8 vo6i luong dam 1an lwot 1a 0,012; 0,006; 0,021
mg/1 va cac chi so sinh truéng tot nhat trong so 6
ching vi khuin khdo sat & diéu kién phong thi
nghiém.
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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/L) while the isolate VI4.6 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/1) 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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