KHOA HOC CONG NGHE
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TOM TAT

Hién nay, st dung ché phadm vi sinh hay phan hitu co vi sinh 1a xu huong phat trién ctia nén nong nghiép
bén vitng vi gidm tac dong bat loi ctia phan héa hoc gay ra. Bai bao trinh bay két qua tuyén chon nhimg
dong vi khuén noi sinh ré cay cam sanh c6 kha nang chiu dugc méi truong chua, c6 dinh dam va téng hop
IAA. Muoi mau ré cay cam sanh duoc thu & cac vuon trong cam sanh tir ba dén bon nam tudi tai huyén
Chau Thanh, tinh Hau Giang. Két qua phan lap duoc 36 dong vi khuin noi sinh ré cay cam sanh. Trong do,
ba dong vi khuan CT-1-8T, CT-1-8V va CT-L4A phat trién tot trong diéu kién méi truong chua (pH 4,5), c6
kha nang co dinh dam (3,31 - 4,18 mg NH," L") va téng hop IAA (18,1 - 22,4 mg IAA L"). Pay la nhimng
dong vi khuén c6 tiém nang cao trong san xuat phan bén, phuc vu néng nghiép bén ving.

Tt khéa: Cam sanh, cé dinh dam, tong hop IAA, vi khuan néi sinh.

1. GI0I THIEV

(O dong bing song Ciu Long cam sanh duoc
trong tap trung & cac tinh, thanh: Bén Tre, Vinh
Long, Can Tho, Hau Giang, Tién Giang va Tra Vinh.
Trong d6, Hau Giang c6 dién tich cam sanh chiém
9.000 ha chtt yéu & huyén Chau Thanh va Phung
Hiép voéi san luong thu hoach hang nam dat 135.000
tan, duoc xem 1 sdn phdm nong san cha luc cda tinh
Hau Giang trong nhitng nam gan day (Ngoé Van
Thong, 2017). Trong khi dé, phan 16n dién tich cam
sanh duoc trong trén dat phén, véi pH thap duoc
xem la tré ngai chinh cho canh tac nong nghiép.
Phan bon 1a mot trong nhimg tac dong chinh dé dam
bao nang suit cay trong, tir d6 dan dén mot s6 luong
l6n phan vo co da duoc bé sung vao dat, day la
nguyén nhan dan dén 6 nhiém moi truong. Do do, dé
phat trién nong nghiép bén vimg, sit dung ngudn ché
pham sinh hoc hodc phan hiru co thay thé mot phan
hoic hoan toan phan vo co la can thiét. Cu thé 1a, st
dung vi khuin c6 dinh dam sinh hoc & dang N, tir do
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trong khi quyén thanh dam NH," trong dat bang
enzyme nitrogenase tiét ra béi vi sinh vat (Peoples va
Craswell, 1992; Kennedy va Islam, 2001). Hién nay,
nghién ctru cho thay viéc stt dung cac dong vi khuin
ndi sinh ré cay cam, quyt dé kich thich sy ting
trudng cay trong, cd dinh dam, hoa tan lan (Giassi et
al, 2016; Mushtaq et al, 2019) va dan dén ting sinh
trudng va niang suat cay cam sanh (Mushtaq et al,
2019). Bén canh d6, mot s6 dong vi khudn ving ré
cay cam quyt ctng thé hién cac chtc ning trén
(Thokchom et al, 2014; 2017). Ngoai ra, mot s6 loai
vi khuin noi sinh cay cam, quyt va chanh cé kha
ning phong tri bénh ghé trén ciay c6 mui (Daungfu
et al, 2019; Rabbee et al, 2019). Do do, nghién ctru
duwoc thuc hién nham xac dinh duoc cac dong vi
khuén noi sinh ré cay cam sanh c6 kha nang c6 dinh
dam va cung cap chat kich thich sinh trudng thuc vat
IAA trong diéu kién dat chua.

2. VAT LIEU VA PHUDNG PHAP

2.1. Vat lieu

2.1.1. Thu mau ré cdy cam sanh

Mau ré duoc thu tir 4 cdy khong mang trai, tudi
cay khoang 3 - 4 nam, tit cd cac mau ré cip 2, 3, 4
duoc tron thanh mot mau tai viung trong cam sanh &
bon xa cta huyén Chau Thanh, tinh Hau Giang.
Trong do, méi xa Phu Hiwu, Dong Phuoc thu 2 mau,
mdi xa Pong Phudc A va thi tran Nga Sau thu 3 mau.

2.1.2. Moi truong phin Iap va dinh gid cdc kha
ndng cua vi khudn
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Moi truong LGI phan 1ap vi khudn c6 thanh phan
gom (g L'Y): 10 Sucrose, 0,6 KH,PO,, 0,2 K,HPO,, 0,2
MgS0,7H,0, 0,02 CaCl, 0,01 FeCl;, 0,002
Na,Mo0O,-2H,0, 5 mL Bromothmol blue 0,5% trong
KOH 0,2 N va 20 agar.

Moi truong NFB (g LY): 5 acid malic, 5 K,HPO,,
0,2 MgSO,-7H,0, 0,02 CaCl,, 0,1 NaCl, 4,5 KOH, 4
ml FeEDTA (1,64%), 2 ml dung dich nguyén t6 vi
lwong, 1 ml dung dich vitamin, 2 ml bromothymol
blue 0,5% trong KOH 0,2 N va 20 agar.

Moi truong Burk’s (g LY gom: 10 Sucrose, 0,41
KH,PO,, 0,52 K,HPO,, 0,05 Na,SO,, 0,2 CaCl,, 0,1
MgS0,-7H,0, 0,005 FeSO,7H,0, 0,0025
Na,MoO,+2H,0 va 20 agar.

Moi truong TYGA (g LY) goém: 5 Trypton, 3
Yeast extract, 1 Glucose va 15 Agar.

2.2. Phuong phap

221 Phin Iip vi khudn néi sinh ré cidy cam
sanh

Xt Iy mau: Ré cay cam sanh duoc rira sach, cat
thanh cac doan nho co chiéu dai khoang 1 cm va rira
lai that sach bang nuéc sinh hoat, ¢ kho trong
phong.

Phan lap vi khudn: Cho 10 g méu ré cam sanh da
cat vao binh tam giac 250 mL, thém vao 20 mL con
96%, lac trén may lic & toc do 100 vong phut? trong
10 phat, d6 hét con, thém 50 mL nuwodc cat vo trung,
lac & toc do 100 vong phut! trong 5 phut dé rita sach
mau (thuc hién 4 1an). St dung 20 mL calcium
hypochloride 2% lac & toc do 100 vong phut? trong 10
phut, rita mau 4 lan bang nuéc vo trung nhu trén.
Huat 150 pL ctia nuéc rira 1an cudi cing cdy trén cac
dia chtra moi truong, i & 30°C. Sau 48 gio, trén cac
dia moi truong khong xuat hién khuén lac thi mau
duoc coi 1a dat yéu cau, mau duoc gia nhuyén bang
c6i chay vo trung. Cho thém 1,5 mL nudc cat vo
tring vao coi, khudy déu va hat 500 uL dich trich
mau ching vao cac 6ng nghiém chita moéi truong
NFB, LGI ban dic khong N, thuc hién cho 3 ong
nghiém (3 lap lai). Cac 6ng nghiém duoc day kin va
dem 1 & 30°C trong 5 ngdy. Quan sat néu thdy c6 mot
16p mang moéng gan bé mit moi truong thi chimg to
c6 st hién dién cta vi khudn ndi sinh c6 kha nang cé
dinh dam trong dich trich mau. Trai 16p mang mong
trong moi truong ban dac sang moi truong khong
dam dic tuong ting, 0 & 30°C. Sau 48 giod, cac khuidn
lac khac nhau xuat hién trén bé mat moi truong duoc

ti€p tuc cdy chuyén sang cac dia moi truong vai lan
cho dén khi cac khuén lac xuét hién trén duong cay
roi nhau va hinh thai khuén lac thuan nhat. Kiém tra
d6 thuan bang kinh hién vi theo phuong phap giot
ép. Khi thay vi khuin da thuan thi ciy chuyén sang
ong nghiém chtta moéi truong dic twong tng bao
quan & 4°C d@é st dung cho céc thi nghiém tiép theo.

222 Mo t3 dic diém hinh thai va té bao khuin
lac

Mo ta hinh thai khuén lac gdm mau séc, hinh
dang, dang bia khun lac va do ndi. Mo ta dac diém
t€ bao gdom hinh dang va kha nang chuyén dong cta
t€ bao.

22.3. Pdnh gid kha nang thich nghi cia vi khuin
trong diéu kién chua, kha nang cé dinh dam va tong
hop IAA

Tat ca cac thi nghiém danh gia kha niang chiu
duoc moi truong chua, ¢6 dinh dam va t6ng hop IAA
duoc thuce hién véi 3 1an 1ap lai trong diéu kién toi.

* Pdnh gid kha ndng thich nghi cia vi khuan
trong diéu kién chua

Téng s6 36 dong vi khu4n da phan lap duoc nuoi
trong diéu kién pH = 4,5. Cac dong vi khuin dat gia
tri ODgg> 0,1 duoc sit dung dé danh gia kha nang c6
dinh dam va tong hop IAA.

* Ddnh gi4 khd nang cé dinh dam cuda vi khuin

Cac dong vi khuan duoc nuoi trong moi truong
Burk’s khong dam dé danh gia kha nang c6 dinh
dam. Hat 0,5 mL dung dich ctia méi dong vi khuén
da diéu chinh ODgg, = 0,5 bang moi truong Burk’s
khong dam cho vao 6ng nghiém chita 5 mL moi
truong Burk’s 16ng khong dam, sau dé6 lac véi toc do
120 vong phut! & diéu kién t6i. Dung dich khong c6
vi khudn duoc st dung nhu déi chirg. Sau 48 gio 1,
1,0 mL dung dich vi khuin duogc ly tAm 15 phut & toc
do 10.000 vong phut! duoc dinh luong dam bang
phuong phap hién mau blue phenol (Nelson ef al,
1983), do trén may quang phé & budc séng 640 nm.

* Ddnh gi4 kha nang tong hop IAA cia vi khudn

Vi khuén duoc phan 1ap trong méi truong nao thi
duoc danh gia IAA trén moi truong tuong tmg, pH
4,5, tryptophan duoc bé sung voi luong 100 pg L!
duoc xem nhu 1a tién chat cho san xuat IAA. Sau 48
gio 1, 1,0 mL dich khudn duoc ly tam & toc do 10.000
vong phut! trong 15 phat va luong IAA duoc phan
tich bang phuong phap so mau Salkowski va duoc
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tom tat nhu sau: 0,75 mL dung dich trich da duoc ly
tam tron voi 3,0 mL tac chat Salkowski (4,5 g L?!
FeCl; trong 10,8 M H,SO,) duoc 0 trong 20 phut &
nhiét d6 phong. Ham luwong IAA duoc xac dinh &
budc séng 535 nm (Glickmann va Dessaux, 1995).

22.4. Xir Iy thong ké

Str dung phan mém SPSS phién ban 16.0 dé so
sanh khac biét trung binh giita cac dong vi khuén
bang kiém dinh Duncan.

3. KET QUA VA THAO LUAN

3.1. Phan l4p va xac dinh dic tinh hinh thai, té
bao ciia vi khuén néi sinh ré cay cam sanh

3.1.1. Két qud phan I4p vi khuan noi sinh ré ciy
cam sdnh

Phan lap va lam thuan duoc 36 chiing vi khuin
néi sinh ré cay cam sanh trén moi truong LGI va
NFB tit 10 mau ré cay cam sanh thu thap tir 4 xa tai
huyén Chau Thanh, tinh Hau Giang. S6 luong dong
vi khu4n phan lap duoc va ky hiéu tén ctia moi mau
duoc thé hién & bang 1. Cu thé nhu mau CT-1 phan
lap duoc cac dong vi khudn tir méi truong LGI (CT-L-
1A va CT-L-2B) va NFB (CT-N-1, CT-N-1A, CT-N-1D,
CT-N-2A, CT-N-2B va CT-N-2C) (Bang 1).

Béng 1. Ngudn gdc cac dong vi khuin duoc phan 14p tir r& cam sanh trong tai huyén Chau Thanh, tinh Hau Giang

S6 S6 dong vi khuin . . o
Dia diém (xa) |mau| Ky hiéu’ duoc phan lap Ky hiéu vi khuan duoc phan lap
ré LGI NFB LGIP NFB®
P CT-N-1, CT-N-1A, CT-N-1D;
Phu Hiru 2 |CT-1,CT=2 2 6 CT-L-1A, CT-L2B CT-N-2A, CT:N-2B, CT-N-2C.
. \ CT-N-3B, CT-N-3C, CT-N-3D;
bong Phuoc 2 |CT-3,CT4 2 6 CT-L-3B, CT-L4A CT-N4, CT.N4A, CT-NAC.
) / CT5, CT6, CTL5A,  CTL CT-N-5A, CT-N-5B, CT-N-5C;
bong Phuoc A 3 CT.7 3 8 5B. CTL6D CT-N-6, CT-N-6A;
’ CT-N-7, CT-N-7A, CT-N-7B.
CT-N-8, CT-N-8C;
Nga Sau 3 g’ﬁb o1 3 6 g‘g{i’_wa‘b CT-N-9A, CT-N-9C, CT-N-9D;
’ CT-N-10B

Ghi chu:’ CT I Chau Thanh va so theo sau ld sé thir tir cia mau;” Dua trén ky hiéu mau, L Ia dwoc phan
14p tir moi truong LGL, s6'va ky tir theo sau dé phan biét cac khudn lac khac nhau;° Dua trén ky hiéu mau, N I3
dwroc phan lap tir moi truong NEB, so'va ky tir theo sau dé phan biét cdc khuan lac khac nhau.

3.1.2. Pdc tinh hinh thii va t€ bao cua cdc dong
vi khudn noi sinh ré cdy cam sanh

bac diém cta cac dong vi khuin noi sinh phan
lap tir ré cay cam sanh duoc xac dinh & bang 2. Cac
khuin lac c6 mau trang trong, trang duc hodc vang
nhat sau 24 gio nuéi cdy trén moi truong LGI va
NFB. Tuy nhién, trén moi truong LGI khong xuat
hién khudn lac c6 mau trang trong va trang duc,
trong khi d6 khudn lac c6 mau triang trong chiém wu
thé trén moi truong NFB, voi ty 1 69,2%. Do néi mo
chiém wu thé, voi 80% trén moi truong LGI va 69,2%

tréen moi truong NFB. Cac khudn lac dugc phan lap
trén moi truomg LGI déu co bia nguyén, nhung cac
khuén lac phan lap trén moi truong NFB cha yéu
1a rang cua (84,6%). C6 100% khuan lac duoc phan
lap trén ca hai moi truong déu c6 dang tron. Ngoai
ra, duong kinh khuin lac cing duoc ghi nhan &
bang 2.

Tat ca khuén lac trén ca hai moi truong déu
c6 dang hinh cau va té bao c6 kha ning chuyén
dong (Bang 3).

Béng 2. Dic diém hinh théi cta cac dong vi khudn phan lap trén méi truong LGI va NFB

Pic diém LGI NFB Téong so | Ty 1e (%)
i Sodong | Tyle (%) | Sodong | Tyle (%) dong
Trang trong 0 0,0 18 69,2 18 50,0
Mau sic Trang duc 0 0,0 6 23,1 6 16,7
Vang nhat 10 100 2 7,70 12 33,3
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o néi Lai 2 20,0 8 30,8 10 278
: Mo 8 80,0 18 69.2 2 72.2
‘ Nguyén 10 100 4 154 14 38,9
Dang b
ang bia Rang cua 0 0.0 22 84,6 22 61,1
Dan Tron 10 100 26 100 36 100
ns Béu duc 0 0,0 0 0,0 0 0,0
Puong kinh|< 15 4 40,0 16 615 20 55,6
(mm) ~15 6 60,0 10 385 16 444
Béng 3. Dic diém té bao ciia cac dong vi khuin phan lap trén moéi treong LGI va NFB
L LGI NFB Téng s6 | Ty 1é (%)
Pic d , ,
acdiem Sédong | Tyle %) | Sddong | Tyle %) | dong
\ Hinh que 0 0,0 0 0,0 0 0,0
Hinh dang Hinh cau 10 100 2% 100 18 100
Chuvén dong 1O 10 100 26 100 18 100
YERCONE  Khong 0 0,0 0 0,0 0 0,0

3.2. Tuyén chon vi khuin ndi sinh ré cay cam
sanh c6 kha ning thich nghi trong diéu kién chua, c6
dinh dam va t6ng hop IAA

3.2.1. Vi khudn noi sinh ré cdy cam sanh co kha
ndng chiu duwoc diéu kién chua

Trong so6 36 dong vi khudn duoc phan lap, tAm
dong vi khudn c¢6 gia tri ODgg, 16n hon 0,1. Tuy
nhién, chi co6 ba dong vi khudn c6 kha ning phat
trién tot nhat & diéu kién pH thap (pH= 4,5) voi gia tri
0Dy 16m hon 0,90. Cu thé 1a dong vi khuidn CT-L-8T,
CT-L-8V va CT-L4A co6 kha ning phat trién tot nhat
voi gia tri 0Dy, 0,97 — 1,22 (Hinh 1). Ngoai ra, ¢6 dén
28 dong vi khuén thich nghi kém trong diéu kién
chua c6 gia tri ODgg, bé hon 0,1 dao déng 0,02 — 0,10.
Tat ca tAm dong vi khuén trién vong c6 gia tri ODgg
16n hon 0,1 dugc st dung dé danh gia kha nang co
dinh dam.

150 T a

ODg60

CT-L-8T CT-L-8V CT-L-3B CT-L4A CT-N-7 CT-N-8C CT-N-9D CT-N-10B
Dong vi khuén

Hinh 1. Kha néing phat trién ctia cac dong vi khudn
tuyén chon tit ré ciy cam sanh trong diéu kién moi
trueong chua

3.2.2. Vi khuén noi sinh ré cdy cam sanh cé kha
ndng co dinh dam
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Tuong tu véi kha ning chiu duoc diéu kién pH
thap, ba dong vi khudn CT-L-8T, CT-L-8V va CT-L4A
ciing c¢6 kha nang c6 dinh dam tot nhat. Trong do,
hai dong c6 kha nang c6 dinh dam cao nhat 1a CT-L-
8V (4,18 mg NH,* L'!) va CT-L-8T (4,08 mg NH,* L}).
Dong vi khudn c6 kha ning c6 dinh dam trién vong
ké tiép la CT-14A, véi 3,31 mg NH,* L1, Cac dong vi
khuan con lai ¢c6 ham luong dam duoc cé dinh 0,26 —
0,55 mg NH,* L'! (Hinh 2).

6.00 T

Ham lwgng N (mg L)
s &

wn
S

0.00 -

CT-L-8T CT-L-8V CT-L-3B CT-L4A CT-N-7 CT-N-8C CT-N9D CT-N-10B

Dong vi khuin
Hinh 2. Kha ning cd dinh dam ctia c4c dong vi
khuén tuyén chon tir ré cay cam sanh

3.2.3. Vi khudn noi sinh ré cdy cam sanh co kha
nang tong hop IAA

Tuong tu véi kha nang chiu duoc diéu kien pH
thap va kha ning c6 dinh dam. Ba dong vi khu4n noi
sinh ré cay cam sanh CT-L-8T, CT-L-8V va CT-1-4A
téng hop IAA cao khac biét c6 y nghia thong ké 5%
so voi cac dong vi khuédn con lai. Cac dong vi khuédn
nay téng hop duoc 18,1 — 21,9 mg IAA L! trong khi
cac dong vi khuidn CT-L-3B, CT-N-7, CT-N-8C, CT-N-
9D va CT-N-10B c¢6 ham luong IAA dao dong 4,43 -
8,23 mg IAA L'! (Hinh 3).
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Ham lwgng IAA (mg L)

CT-L-8T CT-L-8V CT-L-3B CT-L4A CT-N-7 CT-N-8C CT-N-9D CT-N-10B
Dong vi khufn

Hinh 3. Kha ning téng hop IAA ciia cic dong vi
khuén tuyén chon tir ré& cay cam sanh

Két qua hinh 1, 2 va 3 cho thay tuyén chon duoc
hai dong vi khuan CT-L-8T, CT-L-8V trong ré cay
cam sanh trong tai thi tran Nga Sau va dong vi khuin
CT-L-8T-4A trong ré cay cam sanh trong tai Dong
Phuoc, c6 kha niang c6 dinh dam va téng hop IAA.
Két qua nay cho thdy cac dong vi khudn tuyén chon
c6 trién vong trong viéc cung cip dam hd tro cay
cam sanh sinh truong. Két qua nghién ctu trén cay
quyt cho thdy c6 nam dong vi khuin tir viing ré co6
kha nang c6 dinh dam, hoa tan lan va cung cap IAA,
Enterobacter hormaechei RCE-1, Enterobacter
asburiae RCE-2, Enterobacter Iudwigii RCE-5, va
Kilebsiella pneumoniae RCE-7, da tang khac biét c6 y
nghia thoéng ké 5% vé chiéu cao chéi, sinh khoi kho
clia cay con vao thoi diém 120 ngay sau khi trong
(Thokchom et al,, 2014) va cac dong vi khu4n nay co
kha nang soéng trong mo ré nhu vi khuin noi sinh
(Thokchom et al, 2017). Bén canh d6, st dung cac
dong vi khudn c6 dinh dam va hoa tan lan trong phan
sinh hoc da lam ting ham luong N, P trong 14 va chat
luong trai (El-Khayat va Abdel-Rehiem, 2013).

4. KET LUAN VA BE NGHI

4.1. Két luan

36 dong vi khudn noi sinh dwoc phan lap tir ré
cay cam sanh trong tai huyén Chau Thanh, tinh Hau
Giang. Trong do, ba dong vi khuidn CT-L-8T, CT-L-8V
va CT-L4A phat trién tot trong diéu kién moi truong
chua, c6 kha nang ¢6 dinh dam (3,31 — 4,18 mg NH,*
LY va téng hop IAA (18,1 — 22,4 mg IAALY). Day la
nhimg dong vi khuin co tiém nidng cao trong san
xuat phan bon, phuc vu san xuit nong nghiép bén
ving.

4.2. Bé nghi

binh danh cac dong vi khuén trién vong néi sinh
ré cay cam sanh da duoc tuyén chon.

Khdao sat kha nang thay thé phan dam hoéa hoc

ctia cac dong vi khudn noi sinh ré cay cam sanh &
diéu kién ngoai dong.
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ISOLATION AND SELECTION OF ENDOPHYTIC BACTERIA POSSESSING THE ABILITY OF
NITROGEN FIXATION AND PRODUCING INDOLE ACETIC ACID FROM KING MANDARIN
ROOT IN CHAU THANH DISTRICT, HAU GIANG PROVINCE

Nguyen Quoc Khuong, Tran Ngoc Huu, Luu Thi Yen Nhi, Le Vinh Thuc,
Dang Huu An, Tran Chi Nhan, Le Tien Dat, Ly Ngoc Thanh Xuan
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Summary

The use of biofertilizer or microbial compost fertilizer is a trend of sustainable agriculture development
by diminishing the adverse effects of chemical fertilizers. The objective of this research was to isolate
and select the endophytic bacteria from King mandarin root possessing the ability of nitrogen fixation
and indole acetic acid (IAA) synthesis under acidic condition. Ten samples of King mandarin root were
collected in Chau Thanh district, Hau Giang province. The results showed that 36 endophytic bacteria
strains were isolated, in which, strains CT-L-8T, CT-L-8V and CT-L-4A have the ability of resistance to
acidity (pH 4.5), nitrogen production (3.31-4.18 mg NH," L") and IAA production (18.1-22.4 mg IAAL").

Keywords: IAA synthesis, endophytic bacteria, King mandarin, nitrogen fixation.
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