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ABSTRACT

The study was carried out to determine the storage time, and evaluate the
effectiveness of a liquid bio-nitrogen product (LBNP) from Burkholderia
kururiensis KG8 bacteria on rice under greenhouse conditions. Cell
density of Burkholderia kururiensis KG8 was able to maintain above 108
CFU/mL and the NH4* content produced during 6 months of storage
satisfied the TCVN 8741:2014 standard. Bacterial density and NHs*
content of the LBNP containing Burkholderia kururiensis KG8 were
77.6x108 CFU/mL and 6,28 mg/L respectively in the treatment
supplemented with CMC after 6 months of storage. After 3 months of
storage, the phytoplankton containing Burkholderia kururiensis KG8 was
used for potted rice OM5451. The results showed that the LBNP
containing Burkholderia kururiens KG8 was able to provide 50% of the
chemical nitrogen required for growth, development and increase in rice
yield. Simultaneously, the LBNP containing Burkholderia kururiensis
KG8 contributed to improved rice yield by 25% compared with the
treatment using 100% chemical nitrogen for potted rice OM5451.

TOM TAT

Nghién cuu dwoc thuc hién nham xdc dinh thoi gian t6n trit va danh gid
hiéu qua ciia ché pham dam sinh hoc dang long (CPPSHDL) tir vi khudn
Burkholderia kururiensis KG8 trén cdy hia trong trong chdu. CPPSHDL
tir Burkholderia kururiensis KG8 c6 kha ndng duy tri mdt sé vi khuan trén
10° CFU/mL (77,6 x10° CFU/mL) va ham lwong NHs* (6,28 mg/L) sinh
ra trong 6 thang ton triv dat tiéu chudn qui dinh cho ché pham sinh hoc
(TCVN 8741:2014). Sau 3 thing ton trir, CPPSHDL cé chita
Burkholderia kururiensis KG8 bé sung chdt bao quan CMC cho mdt sé
va ham lwong NHy* cao nhat dwoc ding danh gia hiéu qud sinh trucng
vd ndng sudt cho cdy lia OM5451 trong trong chdu. Két qua cho thdy,
CPDSHDL c6 kha nang cung cap twong dwong 50% lwong dam hoa hoc
cho nhu cau sinh trudng, phat trién va tang nang sudt lia. Dong thoi,
CPPSHDL c6 chita Burkholderia kururiensis KG8 gép phan cdi thién
nang suat lia 1én 25% so voi nghiém thirc su dung 100% dam hoa hoc
cho cdy lia OM5451 trong trong chdu.
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1. GIOI THIEU

Lua la cay trong chi luc cua Dong Bang Song
Ctru Long (PBSCL). Dién tich gieo trong lua cua
ving nay luén dimg dau ca nudc va chiém trung
binh chiém 52%. Tinh trang thay d6i mua vu &
bBSCL tur 1-2 vu/ndm sang 3 vu loa chinh/nam
cung vdi su ddi méi co cu gidng lua va quy trinh
san xuat theo hudng tham canh tang nang suat (Tong
cuc thong ké thang 8/2021) da dan den su lam dung
phén, thuc hoéa hoc. Trong cac yéu té anh huong
dén ning sut, chat lwong cua lua gao thi dam la chat
dinh dudng gisi han, yéu té quan trong nhét trong
san xuét laa. Do do, phéan dam hoa hoc bon cho cay
lua din dén nhiéu tac dong tiéu cyc. Su quan tAm vé
kinh té, higu qua va sy anh huong ciia dam dén moi
truong ludn duge chi y va nghién ciru dé thay thé
hoac bd sung nguon dam hoa hoc bang dam sinh hoc
dé gop phan phat trién nén nong nghiép bén viing.
Céc ché pham dam sinh hoc duoc ching minh 1a
mot ngudn cung cap dam tu nhién, an toan va than
thién véi moi truong (Diép, 2008).

Céc dong vi khuan thudc chi Burkholderia séng
tu do hodc néi sinh bén trong cdy luong thyuc tir 1au
da dugc chirng minh c6 kha ning c6 dinh dam. Cac
dong vi khuan Burkholderia cepacia (Quyén va ctv,
2008), Burkholderia kururiensis (Nhu & bDiép,
2014), Burkholderia vietnamiensis (Xuan va ctv,
2016) da dugc ching minh c6 nhitng tac dong tich
cuc dén nang suét va chét lwong lha gao. Do do,
nghién ctru vé ché pham dam sinh hoc chira cac
dong vi khuan nay va thoi gian ton trir caa ché pham
dam sinh hoc 1a can thiét. Chinh vi vay, trong nghién
cltu nay, nghién ciu ché pham dam sinh hoc dang
long c¢6 chia dong vi khuan Burkholderia
kururiensis KG8 da duoc tién hanh va khao sat thoi
gian ton trir ciing nhu hiéu qua trén gidng lua
OMB5451 trong trong chau.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u nghién ciru

Vi khuin Burkholderia kururiensis KG8 da
duoc phan 1ap tir dt ving ré lta & huyén Tan Hiép,
tinh Kién Giang. Vi khuan Burkholderia kururiensis
KG8 dugc luu trir tai phong thi nghiém Sinh hoc
Phan tir, bd mon Sinh hoc, khoa Khoa hoc Tu nhién,
truong Pai hoc Can Tho. Gidng lia OM5451 1a
gidng lua cao san, ngin ngay (90-95 ngay ddi véi
cay laa gieo sa) dugc cung cap boi bo moén Cong
nghé Sinh hoc, Vién laa Dong Bang Séng Cuu
Long.
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Thiét bi va dung cu: micropipet (Mettler Toledo,
Switzerland), cén phan tich (Mettler Toledo,
Switzerland); ta lanh (Sharp, Japan), ta 0
(Memmert, Germany), ndi khir tring nhiét udt
(Hirayama, Japan), ti say (Memmert,Germany),
may ly tdm (Hettich,Germany), ti cdy vo trung
(Esco class I BSC, Singapore), may do pH (Schott-
Lab850, Germany); may do quang pho (Multiskan
GO-Thermo Scientific, Finland).

Hoa chét: tryptic soy broth (Merck), ethanol
(Cemeco), cao ndm men  (Hiamadia),
carboxymethyl cellulose (Xilong), gum arabic
(Xilong), agar (Viét Nam), glucose (Xilong),
KH,PO4 (Xilong), K;HPO4 (Xilong), Na;SO,
(Xilong), CaCl, (Xilong), MgS0..7H,O (Xilong),
FeS04.7H,0 (Xilong), NaM00..2H,0 (Xilong),
phenol (Xilong), NaCl (Xilong) va HCI (Xilong).

2.2. Phwong phap nghién ciru
2.2.1. Khdo sat thoi gian ton trir CPDSHDL c6

chzra vi khudn Burkholderia kururiensis
KG8

Sau khi nudi cdy trong méi trudng tryptic soy
agar (TSA) khoang 24 gio, vi khuan Burkholderia
kururiensis KG8 duoc thu liy khuan lac, diéu chinh
huyén phu c6 d6 duc & budc song 610 nm 1a 0,5
(ODg10=0,5). Sau d6, dich huyén phu 10 mL duoc
cho vao chai thuy tinh chra 990 mL méi truong
Burk long khong dam, 0,5 g/L cao nim men cing
Vv6i 2,5 g/L chat chat bao quan 1a carboxymethyl
cellulose (CMC) hoac gum arabic (GA) (Bang 1).
Céc chai thity tinh durgc van nap can than, boc gidy
bac pha miéng chai, cé dinh bing day thun rdi bo
vao boc kiéng c6 dan nhan dé ton trir. Tat ca chai
thanh pham cua cac nghiém thirc déu dugc ton trit &
nhiét do phong thi nghiém va tranh sang tai phong
thi nghiém Sinh hoc Té bao & Phan tir, B mén Sinh
hoc, Khoa Khoa hoc Tu nhién, trudng Dai hoc Can
Tho. Tién hanh theo ddi pH méi truong nudi 1ong,
mat s6 vi khuan va ham luong NH4* & cac méc thoi
gian 0 (khai dau), 1,2, 3, 4, 5 va 6 thang ton trix, mdi
1an 3 chai.

Xac dinh do6 pH moi truong nudi long:
CPDPSHDL dugc chiét ra khoang 15-20 mL tir moi
binh tdn trit vao binh tam giac (thao tac dugc thuc
hién trong ta cdy vo trung), dem do pH, ghi nhan sé
liéu, tinh trung binh cho 3 1an lap lai.

Xdc dinh mat SO Vi khUan St dung phuong phap
dém séng nho giot dé dém sb lugng té bao vi khuén
trong CPPSHDL véo céc thoi diém nhu trén. Chuan
bi Dung dich pha lodng va nho 1 pL dwoc chuan bj
& tirng ndng do pha lodng nhé vao cac vi tri da danh
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dau trén dia moi truong TSA (mdi dia chia 3-4 vung NH," do vi khuan Burkholderia kururiensis KG8
tuong (ng 3-4 nong do pha loang khac nhau, moi tong hop trong thoi gian ton trir duoc xac dinh theo
vung danh dau 3 vi tri cho 3 giot). Cac dia moi md ta cua Park et al. (2005) bang cach cho vao 6ng

truong TSA duogc ¢ 32°C trong 24 gio. Sau d6, dém nghiém 1 mL dich ly tam, 1,5 mL nudc cit, 0,5 mL
s6 khuan lac & 3 vi tri nho giot va tinh toan két qua EDTA, 1 mL nitroprusside (0,5 mg/mL) va 2 mL
sé CFU/mL dich vi khuan dwa vao cong thic sau: hypochloride (3%). Hon hop duoc cho phan tng
S6 CFU/mL=s6 khuan lac trung binh x d6 pha lodng trong 15 phut ¢ nhiét d6 phong dé phan timg mau xay
% 100 (Hoben & Somasegaram, 1982). ra. Sau do, do hap thu quang pho cia hdn hop phan
.. . .. , ung duge xac dinh ¢ bude song 636 nM. Ham lugng
_ Xac dinh ham legng NH,": CPDSHDL trong céc NH,* tdng hop boi khuin khuian Burkholderia
binh ton trir dugc rit lay 02 mL cho vao ong kururiensis KG8 trong cac binh ton trir dugc xéac
eppendorf dem ly tdm 3000 vong/ phiit trong 5 phut ’

. R \ \ 2 +
& nhiét do phong thu ldy dich trong. Ham lrong ?;/22 ggf;ngfgoggggmg trinh dudng chudn NHq

Bing 1. Cic nghiém thirc xdc dinh thoi gian ton trik clia dong vi khuan Burkholderia kururiensis KG8
véi 2 chat bao quan

STT _ Nghiém thirc Chit bio quin S6 lugng (don vi: chai)
1 Burkholderia kururiensis KG8 (d6i chting) Khong 30
2 Burkholderia kururiensis KG8 + CMC 2,5g/LCMC 30
3 Burkholderia kururiensis KG8 + GA 2,5 g/L GA 30

2.2.2. Panh gid hiéu qua ciia CPDSHDL c6 dot (7-10, 18-20, 35-38 ngay sau khi- gieo hat). Tur

chra vi khudn Burkholderia kururiensis d6, lugng phan dam trong nhiing nghiém thirc khac

KGS8 trén cdy lia tréng trong chdu nhau dugc tinh toan (dot 1 bon 30%, dot 2 bon 50%

N , ) va dot 3 bon 20%), trong khi d6,luwgng phan lan (dot
Sau khi x4c dinh duoc thoi gian ton trix tot nhat, 1 va dot 2 d&u bon 50%) va kali (dot 2 bén 40%, dot
danh gia hiéu qua cia CPPSHDL c6 chwra vi khuan 3 bon 60%) déu duge boén 100% nhu nhau ddi véi

Burkholderia kururiensis KG8 ducyc‘tién hanh ¢ thoi tAt ca cac nghiém thte. Thi nghiém dugc 13p lai 3
gian ton trit tot nhat trén cay lua trong trong chau. 1an véi cac nghiém thire khac nhau (Bang 2). Trong
Thi nghiém duoc bo tri theo thé thirc hoan toan ngau qué trinh nghién ctru S8 tién hanh thu 14y mot sb chi
nhién (Loc, 2006) vei 8 nghiém thuc, moi nghiém tiéu nhu sau: Ch/ tiéu 1: Chiéu cao cdy (cm) duoc

thac 3 lan lap lai. Pat (pH= 5,5-6,5) duoc thu tai  x4c dinh bing cach ding thudce do tir mat dat dén
vuon Sinh hoc, bo mon Sinh hoc, khoa Khoa hoc Tu chop 14 cao nhat luc cay lta dugc 45, 60 ngdy sau
nhién, truong Dai hoc Can Tho. Dat dugc phoi kho khi gieo (NSKG) va do tir mat dat dén chop bong
tu nhién r6i cho vao chau, moi chau chura 4,0 kg dat cao nhat cua cay lua khi thu hoach. Ch/ fiéu 2: S6

va cho nudc vao ngdm véi dat khoang tir 2 dén 3 chdi/chau duoc xac dinh bang cach dém tong sé chdi
ngay. Sau do, bon 16t duoc tién hanh. Hat loa hiru hiéu ctaa 3 bui trén chau vao giai doan cay lta
OM5451 dugc khir tring béng oxy gia hodc con 96°, khoang 45 NSKG. Chi tiéu 3: S6 bong/chau dugc
raa sach 3 lan trudc khi G, Xt 1y cho nay mam trén xéac dinh bang cach dém s bong lua/chau luc thu
moi truong agar nudc (0,8% agar). Sau khoang 24- hogach. Chi riéu 4: S6 hat chic/bong duoce xac dinh
36 gio, khi hat ltia vira nay mam va truéc khi gieo 3 bang cach dém tdng sb hat chic/bong luc thu hoach.

gio thi chung CPDSHDL c6 chia vi khuan Chi tiéu 5: Ty 1& hat chic/bong (%) duge xéac dinh
Burkholderja kururiensis KG8 (108 CFU/mL, 50 pL bing cach chon ngiu nhién 3 bui/nghiém thuc, dém
dich vi khuan cho 1 g hat lta) cho hat giong. Sau do, tong sb hat lua chic va tong sé hat trén bong. Tinh
hat lua nay mam duocC gieo vao cac chiu da chuan theo cong thirc sau: Ty & hat chéc (%) = (s6 luong
bi trugc o, lic16-17 gid, moi chau 6 hat vai khoang hat chic trén bong/tdng sb hat) x 100%. Chi tiéu 6:
cach déu nhau, dén giai doan lta duge 15 ngay sau Khéi lwong 1000 hat (g) dugc xac dinh bang cach
khi gieo tia bt 2 céy/chau. Trong qué trinh cham dem sdy kho hat lta dén do 4m <14%, 13y ngau
soc lua duge bon phéan theo khuyén cao cua Trung nhién 1000 hat dem cén bang can dién tir. Chi fiéu
tam Khuycn nng Can Tho: 90N-30P,0s-30K20/ha 7: Ning suét lua (khdi lwong hat (g/chau)) duoc xac
(196 kg urea 46%N, 240 kg supper 1an 12,5% P2Os, dinh bang cach can khéi lugng hat lia/chau & cac
50 kg KCI 60% K:0). Viéc bon phan dugc chia la 3 nghiém thuc khi thu hoach.
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Bang 2. Cac nghiém thire dwoc bd tri thi nghiém véi gidng lia OM5451 trong trong chau

STT  Nghiém thirc Ky hi¢u Sir dung CPDSHDL (% N) % PvaK
1 CP+100%N NT1 St dung CPBDSHDL 100 100
2 CP+75%N NT2  Su dung CPBDSHDL 75 100
3  CP+50%N NT3 St dung CPBDSHDL 50 100
4 CP+0%N NT4 St dung CPBDSHDL 0 100
5 KCP+100%N NT5  Khong sir dung CPBDSHDL 100 100
6 KCP+75%N NT6  Khoéng st dung CPDSHDL 75 100
7  KCP+50%N NT7  Khéng st dung CPDSHDL 50 100
8 KCP+0%N NT8  Khoéng sit dung CPDSHDL 0 100

2.2.3. Xut Iy va phdn tich sé liéu

Céc s6 lidu ghi nhan duoc tinh toan bang chuong
trinh Microsoft Excel 2013 va phan tich thong ké sd
liéu 3 1an 1ap lai cua thi nghiém bang chuong trinh
Minitab 16.0. Phan tich phuong sai (ANOVA) dé
danh gia su khac biét gitra cac nghiém thirc. So sanh
céc gi4 tri trung binh bang kiém dinh Duncan ¢ miic
y nghia 5%.

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat thoi gian ton trir

CPDSHDL c6 chira vi khuan
Burkholderia kururiensis KG8

Trong nghién ctu, cac chi tiéu vé mat sé vi
khuan, d6 pH va ham luong NH,4* trong CPDSHDL
duoc xac dinh 13 ¢6 chira vi khuan Burkholderia
kururiensis KG8. Két qua dwoc trinh bay trong Bang
3. Két qua nghién ctru cho thiy mat sb vi khuan ban
dau cua cac nghiém thirc déu twong duong nhau va
khac biét khong c6 y nghia vé mat thong ké
(p>0,05), dao dong tir 0,86 dén o, 90x10° CFU/mL
ché pham. Sau 01 thang ton trir mat s6 vi khuan &
cac nghiém thirc bat dau tang 1én, & nghiém thirc co
b6 sung GA mét sé vi khuén dat cao nhét 1a 610x108
CFU/mL ché phim va khac biét c6 y nghia thong ké
s0 véi nghiém thie déi ching (476x108 CFU/mL
ché phdm) va nghiém thicc c6 bd sung CMC
(575%108 CFU/mL ché pham).

Sau 02 thang ton trit, mat s6 vi khuan & nghiém
thirc d6i chig va nghiém thirc c6 bd sung CMC déu
tang 1én so vai thoi diém 01 thang sau ton trit va
khac biét co ¥ nghia thong ké (p<0,05) so véi
nghiém thirc ¢6 bd sung GA. Cu thé, nghiém thirc
dbi chirng c6 mat sb vi khuan cao nhit dat 715x108
CFU/mL ché pham va nghiém thirc c6 bé sung CMC
tang tir 575x10° CFU/mL lén 762x10° CFU/mL Ché
pham riéng nghiém thirc c6 bd sung GA mat s6 vi
khuan bat ddu giam xubng con 414x108 CFU/mL
ché pham (Bang 3).

Thoi diém 3 thang sau ton trix, mat s6 vi khuan &
nghiém thirc ¢6 bd sung CMC tiép tyc ting 1én va
dat mat s6 cao nhét 1a 925x108 CFU/mL ché pham.
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Trong khi d6, mét s6 vi khuan ¢ nghiém thirc ddi
chung va nghiém thic c6 bd sung GA lai tiép tuc
giam xuéng. Cu thé nhu sau: mat sd vi khuan &
nghiém thuc d6i ching 1a 517x108 CFU/mL ché
pham va nghiém thirc c6 bd sung GA 1a 218x108
CFU/mL ché pham. Tai thoi diém nay, mat s6 vi
khuan & cac nghiém thirc déu cho thy c6 su khac
biét c6 y nghia thong ké (p<0,05).

Tir thang thir 4 dén thang thir 6, mat s6 vi khuan
& cac nghiém thire déu giam dan qua mdi thang ton
trit. Cu thé, & nghiém thirc d6i chimg va nghiém thirc
¢6 bd sung GA da khong duy tri mat s6 vi khuan trén
108 CFU/mL ché phim sau 6 thang ton trir. Riéng
nghiém thirc c¢6 bd sung CMC duy tri dwoc mat s6
cao nhat trén 108 CFU/mL ché pham sau 6 thang ton
trir 1a 776x108 CFU/mL ché phiam, diéu nay cho
thdy CMC 1a chét bao quan thich hop khi duoc bd
sung vao mdi trudng ton trirt CPDSHDL ¢6 chira vi
khuan Burkholderia kururiensis KG8.

Trong qua trinh ton trit CPDSHDL c6 chta Vi
khuan Burkholderia kururiensis KG8 cho thay, ghi
nhan gié tri pH ciia méi treong ton trit c6 su thay doi
1a do mat s vi khuan anh huong 1én nong d6 pH caa
ting moi trudng ton trix nham tao diéu kién sdng
thich hop. Cu thé, pH cua nghiém thirc d6i ching
dao dong tir 5,84 dén 6,14, nghiém thirc c6 bd sung
GA d¢ pH dao dong tur 5,18 dén 6,14 va nghiém thac
¢6 bd sung CMC co do pH tir 5,47 dén 6,26. O
nhitng khoang pH nay thi vi khuan Burkholderia
kururiensis KG8 trong CPDSHDL van nim trong
ngudng sinh trudng, phat trién va ton tai.

Trong hau hét cac nghiém thire déu duy tri mat
s6 vi khuan trén 108 CFU/mL ché phdm dén thang
thir 5, riéng nghiém thirc b sung CMC véan dam bao
mat sé vi khuan dat 776x108 CFU/mL ché phim
theo TCVN 8741:2014. Cu thé, nghiém thuc dbi
ching dat mat s6 vi khuan cao nhét ¢ thang th 2 1a
715x108 CFU/mL ché phiam, nghiém thuc b sung
GA dat mat s vi khuan cao nhét ¢ thang thir 1 sau
ton trit 1a 610x 108 CFU/mL va nghiém thirc b sung
CMC dat mat sb vi khuan cao nhit & thang thir 3 1a
925x108 CFU/mL ché pham.
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Qua qué trinh ton trir CPDSHDL c6 chua vi
khuan Burkholderia kururiensis KG8 cho thay, thoi
gian ton trir va mat sb téi uu trong nghién ctru nay
¢6 su khéc biét va cao hon so véi két qua nghién ciru
Thuay va Phong (2018). Trong nghién cttu cua Thuy
va Phong (2018), ché pham sinh hoc cua dong vi
khuan Burkholderia vietamiensis BV3 chi duy tri
mat sb vi khuan dat 3,92x108 CFU/mL sau 3 thang
ton trix. Hién nay, viéc sir dung cac polymer bd sung
vao méi trudng ton trir CPDSHDL da va dang dugc
ung dung rong rai nham goép phan thuc day su ting
truong, phat trién cua vi sinh vat va 6n dinh thoi gian
bao quan ciing nhu hiéu qua cia CPDSHDL. Cu thé,
viéc bé sung GA vao mdi trudng ton trit gop phén
1am 6n dinh mat s6 vi khuan do GA ¢6 kha ning han
ché truyén nhiét, lién két nude cao nén co thé duy tri
nude xung quanh cac té bao gitp té bao vi khuan dé
dang trao doi chat. Bong thoi, GA con co dic tinh
két dinh c6 thé ting cudng sy bam dinh cua té bao
(Kumaresan & Reetha, 2011). Két qua nghién ctu
nay twong tu nhu két qua nghién ciru cua Kumaresan
and Reetha (2011), ché pham sinh hoc dang long caa
Azospirillum brasilense khi bd sung GA (0,3%) da
duy tri mat sb vi khuan dat 1,67x108 CFU/mL sau
11 thang ton trit & nhiét do phong. Mit khac, CMC
1a mot cellulose hoa tan trong nude khong ion va la
mot phu gia phd bién dugc sir dung dé bo sung vao
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chat mang hay ché pham dang long nho vao cac dic
tinh hoat dong bé mat, tinh két dinh va c6 thé lam
bat hoat doc t6 trong ché pham. Theo Vroman and
Tighzert (2009), CMC da cho thay kha nang duy tri
nong d¢ rhizobial cao 1én dén 6 thang ton trit va higu
sut ché pham twong duong véi chat mang than bun
trong diéu kién nha ludi.

Ngoai ra, qua trinh sinh truong va phat trién cia
vi sinh vat chiu anh huong rat 16n bai cac nhan to
vat Iy va hoa hoc cia méi truong séng. Theo Pham
(2015), sau mét thoi gian sinh san, vi khuan da 13y
di rat nhiéu chit dinh dudng 1am cho méi truong can
kiét dan, s6 lugng vi khuan ting nhanh lam cho méi
trudng ton trix tro nén chat hep ciing 12 nguyén nhan
lam giam mat s6 vi khuan. Chinh nhiing yéu té nay
da 1am cho sy sinh truong va sinh san cia vi khuan
cham lai. Bén canh dé, sé luong vi khuan chét di
nhiéu hon s duoc sinh san 1am cho mat 6 vi khuén
giam dan theo thoi gian. Mat khéc, sau mét thoi gian
hoat dong sinh san va sinh truong nhanh cua vi
khuan di 1am cho méi trudng tich tu cac san pham
trao dbi cht, trong s6 nay ¢6 nhirng chat wrc ché sinh
san, mot s6 té bao ngimg sinh san hoic chét nén
cling lam cho sy sinh san cham lai dan dén su giam
mat s vi khuén.

Bing 3. Mat s6, 9 pH va ham lwgng NHs"clia CPPSHDL ¢6 chira vi khuan Burkholderia kururiensis

KG8 trong qua trinh ton trir

Thai gian Mat s6 (108 CFU/mL) Do pH (mmol/L) Ham lwgng NH4* (mg/L)

(thang)  Poichitng CMC  GA Pbdiching CMC GA Pdi chirng CMC GA
0 0,86 0,904 0,88 6,93 6934 6984 1,79 205"  1,95B
1 476°C 575% G104 5,849 5474  518A 1540  204%® 2280
2 715%  7620A  414MC 6,14"A 5699 550%B 22 60A 2148 21 10B
3 51708 92524 218  6,00™A 6,17°A 590  19,90'®  26,90%* 14,10¢C
4 2239 B53°A  1540C 5968 6,214 578%C  1420% 21604 12,30
5 88,38 262°A 54,2¢C 6,08" 626" 6,14 811  1520% 10,608
6 0,38 77,6™ 0,67® 6,118 6,230~ 56998 392 6284 4,74

Ghi chit: Cdc gid tri trung binh cé chit cdi theo sau khdc nhau thi khdc biét ¢6 y nghia thong ké & mitc 5%. Ky t hoa la

so sanh theo hang va ky tw thuong la so sanh theo cét.

Sau 1 thang ton trit, két qua da ghi nhan duoc
ham luong NH4* tao ra & cac nghiém thire c6 su tang
1én so v6i ham luong NH,* ban dau. Nghiém thirc
b6 sung GA c6 ham luong NH,* dat cao nhat 22,8
mg/L ché pham, cao hon nghiém thirc déi chung
(15,4 mg/L ché pham) va nghiém thirc c6 b sung
CMC (20,4 mg/L ché pham) lan luot 1a 1,48 va 1,12
lan.

Thoi diém sau 2 thang ton trir, ham luong NH,*
& nghiém thie c6 b sung GA bét dau giam diéu nay
cho thay khi b6 sung GA vao méi trudng Burk long
khong dam thi dong vi khuan Burkholderia
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kururiensis KG8 phat trién nhanh sau 1 thang ton
trix, vi vay da tong hop duoc ham luong NH4* cao
nhét. Tai thoi diém nay, nghiém thie doi chung va
nghiém thirc 6 bd sung CMC c6 ham lwong NH,*
cao nhat lan luot 1a 22,6 mg/L va 21,4 mg/L ché
pham.

Sau 3 thang ton trit, ham lugng NH4* & nghiém
thirc ¢6 bd sung CMC tiép tuc ting va dat ham luong
NH,* cao nhét 1a 26,9 mg/L khac biét y nghia thong
ké (p<0,05) so v&i nghiém thuc ddi chimg va
nghiém thirc c6 bd sung GA (lan luot 13 19,9 mg/L
va 14,1 mg/L).



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Thoi diém thang thir 4 dén thang thir 6 thi ham
lwong NH4* & ca 3 nghiém thirc déu giam. Cu thé,
nghiém thirc d6i chang giam tir 14,2 mg/L ché pham
con 3,92 mg/L ché pham, nghiém thirc co b sung
GA giam tir 12,3 mg/L ché pham con 4,74 mg/L ché
pham va nghiém thirc ¢6 bd sung CMC giam tir 21,6
mg/L ché pham con 6,28 mg/L ché pham. O thoi
diém 6 thang sau ton trir thi ham luong NH.* &
nghiém thirc ¢6 bo sung CMC cao hon 2 nghiém
thirc con lai va c6 khac biét ¥ nghia thong ké
(p<0,05).

Toéom lai, hoat dong cua enzyme nitrogenase
trong qua trinh tdng hop NH,4* ciia cac dong vi khuan
chiu su tac dong boi ham lwong NHs*. Khi ham
lwong NH,* tang s& lam Grc ché qua trinh sinh tong
hop enzyme nitrogenase. Nguoc lai, khi ham lugng
NH;" trong moéi truong giam di, thi enzyme
glutamate sythetase sé& kich thich tong hop enzyme
nitrogenase lam cho ham lugng NH4* ting trd lai.
Ngoai ra, qué trinh tong hgp NH4* con bi anh hudng
bai cac yéu té pH, nhiét do, d6 4m va mot s6 yéu to
khéc (Van & Sloger, 1981; Lan, 2004).

3.2. Hiéu qua ciia CPPSHDL c6 chia vi

khuan Burkholderia kururiensis KG8
trén ciy lia trong trong chau

Két qua khao st cho thdy CPDSHDL ¢6 chira
¢6 chtra vi khuan Burkholderia kururiensis KG8 bo
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sung chat bao quan 1a CMC c¢6 mat sé vi khuén ciing
nhu ham lugng NH4* cao nhit sau 3 thang ton tri.
Do d6, nghién ctru da s dung CPBDSHDL c¢6 chia
c6 chira vi khuan Burkholderia kururiensis KG8 bo
sung CMC sau 3 thang ton trir dé lam céc thi nghiém
tiép theo.

3.2.1. Anh huong ciia CPPSHDL c6 chira Vi

khudn Burkholderia kururiensis KG8
d6i véi chiéu cao va sé choi cdy lia

Theo nghién cuu cua B¢ (2008), dam la thanh
phan chu yéu cua protein va chat diép luc lam cho 1a
xanh, gia tang chiéu cao, so choi. Cay loa néu bi
thiéu dam sé it tao chdi, chdi cdi coc. Néu luong dam
tu do trong cdy qua cao thi than cay phat trién qua
mtc, cay dé nhiém bénh va lam giam ning suat lua.
Dé danh gia sy sinh truong cua cdy lua thi chidu cao
la mét trong nhirng chi tiéu quan trong, khi chiu sy
tac dong cua cac yéu t ngoai canh, dinh dudng ciing
lam cho chiéu cao bj anh huéng. Chiéu cao cy lua
thay ddi & nhat 1a khi dinh dudng khong day da nhu
qua thiéu hoic qua thira. Do d6, nghién ctru da tién
hanh theo d&i chiéu cao lta va sb chdi/ chau két qua
duoc trinh bay trong Bang 4.

Bing 4. Anh hwéng ciia CPPSHDL ¢6 chira vi khuan Burkholderia kururiensis KG8 dén chiéu cao va
s0 choi/ chiu & cac giai doan sinh trwong & ciy lua

Nghiém thirc Chiéu cao cly lia (cm) £ A 1A
(NT) A5NSKG 65 NSKG 90 NSKG $6 choi/ chiu 45 NSKG
NT1 7760 8720 103° 11.6°
NT2 7750 86 1° 102° 113
NT3 773 86.0° 1010 11.0°
NT4 67 5° 745 94.2¢ 4.67°
NT5 7740 86 1° 102° 10,6°
NT6 7325 82,00 99,25 8,67°
NT7 72,00 817> 97.9b 7,335
NT8 65.9° 7420 94 6° 433

CV (%) 6.39 6.21 3,47 33.2

Ghi chii: Cdc gid tri trung binh c6 chit cdi theo sau trong cing Mot ot khdc nhau thi khéc biét cé ¥ nghia thong ké ¢

muc 5%. NSKG: ngay sau khi gieo.

Két qua phan tich & Bang 4, ghi nhan chiéu cao
cay lua giai doan 45 NSKG, 65 NSKG va 90 NSKG.
Cu thé, cac nghiém thic dugc chung CPPSHDL c6
chira vi khuan Burkholderia kururiensis KG8 két
hop véi bon phan dam theo ty 1€ 50% (NT3), 75%
(NT2) va 100% (NT1) déu co chiéu cao cay lua khac
biét khong co y nghia théng ké (p>0,05) v6i NT5
(KG8+100%N) nhung lai cao hon khac biét co y
nghia v6i NT4, NT6, NT7 va NT8 (KG8+0%N)

(p<0,05). Ngoai ra, & nghiém thirc khong st dung
phan dam (NT8) hodc c6 chiung CPBSHDL c6 chtra
vi khuan Burkholderia kururiensis KG8 nhung
khong bd sung phan dam (NT4) thi chidu cao cay
lta dat thap nhat va khong khac biét co ¥y nghia
thong ké (p>0,05) v6i nhau. Didu ndy cho thiy viéc
¢o dinh dam & vi khuan khong du dé dap @ng cho
nhu cau sinh truéng cia cay lua va lam anh huong
dén su tang truong vé chiéu cao cay lta. Viéc bd
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sung CPDSHDL két hop vé&i bon phan dam mot
cach hop 1y gitip cay laa phat trién twong duong vé
chiéu cao cay lua khi chi bon phan dam 100%, tir d6
gitp cai thién hiéu qua kinh té va gép phan bao vé
mdi truong.

Vé su anh huong cia CPPSHDL c6 chtra vi
khuan Burkholderia kururiensis KG8 1én s6 choi
trén chau lua giai doan 45 ngay cho thdy, & cac
nghiém thic ching CPDSHDL c¢6 chtra vi khuan
Burkholderia kururiensis KG8 két hop vai bon phan
dam theo ty 1& 50% (NT3), 75% (NT2) va 100%
(NT1) déu c6 s6 chdi/chau laa khac biét khong co v
nghia théng ké (p>0,05) véi NT5 (0KG8+100%N)
va nhung khac biét c6 y nghia voi NT4, NT6, NT7
va NT8 (KG8+0%N) (p<0,05). Ngoai ra, & nghiém
thirc khong sir dung phan dam (NT8) hoac chi chung
CPDSHDL c¢6 chta vi khuan Burkholderia
kururiensis KG8 nhung khong bo sung phan dam
(NT4) thi s6 choi/chau laa khac biét khong co ¥
nghia théng ké (p>0,05). Cu thé, s6 choi/chau laa &
NT1 (KG8+100%N) dat cao nhat 1a 11,6 chdi/ chau
va tuong duong véi NT2, NT3, NT5. Sb chdi/chau
laa & NT3 (11 chdi/ chau) cao hon sé chdi/ chau &
NTG6 1a 1,27 1an. Bén canh d6, s6 chdi/chau & NT8
(OKG8+0%N) la thap nhat va khac biét khong c6 y
nghia théng ké (p>0,05) so v&i NT4 (KG8+0%N).
Diéu nay cho thiy CPBSHDL c6 chta vi khuan
Burkholderia kururiensis KG8 khong thé thay thé
hoan toan phan dam. Vi vay, CPBSHDL ¢6 chua vi
khuan Burkholderia kururiensis KG8 c¢6 thé cung
cap twong duwong 50% dam héa hoc cho cdy laa khi
két hop ching CPDPSH c¢6 chira vi khuin
Burkholderia kururiensis KG8 vai 50%N thi s6 chdi
httu hiéu tuong duong véi NT bon 100%. Vi khi
thira dam, cdy laa phat trién nhiéu vé chiéu ngang
va be lua sé to hon ma khong cao 1én (Loc, 2006).
Bén canh d6, NT8 c6 chiéu cao trung binh thip nhat
va khac biét khong c6 ¥ nghia thong ké voi NT4
(p>0,05). Két qua nay cho thay Che pham vi khuan
van hoat dong va c6 kha ning c¢6 dinh dam nhung
khong du dé dap tng cho nhu cau sinh truéng vé sb
chdi cua cay laa. Vi vay, can phai co su phdi hop
gitta CPDSHDL c6 chtra vi khuan Burkholderia
kururiensis KG8 véi mot lugng phan dam hoa hoc
nhét dinh dé cdy laa sinh trudng va phat trién tét.

Két qua thi nghiém v& anh huong cua
CPDSHDL c¢6 chta vi khuian Burkholderia
kururiensis KG8 1én chiéu cao va sb chdi/chau lua
chtng t6 CPDSHDL déng gop twong duwong 50%
lwong dam hoa hoc, gitip cdy lta ting truong chiéu
cao va sb chdi/chau lua. Cac nghién ciru ciia Xuén
va ctv. (2016), Thuy va Phong (2018), Phong (2018)
cho thay viéc b6 sung CPPSHDL c6 chira vi khuan
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thugc chi Burkholderia két hop véi viéc giam dam
hoéa hoc gitp tang chidu cao va s6 chdi lua nhiéu hon
S0 V&i viéc chi bd sung CPPSHDL hoic chi bon
dam hoa hoc. Két qua nay twong ty nhu nghién ctu
Cta Xuén va ctv. (2016).

3.2.2. Anh huong ciia CPDSHDL c6 chira Vi
khuan Burkholderia kururiensis KG8 lén
cdc thanh phan ndng sudt va nang sudt
lia

Dé danh gia hiéu qua ché pham vi sinh thi cac

chi tiéu vé thanh phan ning suat va ning suit lua
dugc xem 1a quan trong nhat. Céc chi tiéu nay 14 tap
hop két qua cudi ciing ctia mot quy trinh san Xuat va
két qua duoc trinh bay trong Bang 5. Két qua nghién
ctru cho thdy, s6 bong trén chdu lua giai doan 90
NSKG (thu hoach) dao dong tir 4,00 bong (NTS8)
dén 11,00 bong (NT1). S6 bong/chau & cac nghiém
thirc c6 chung CPPSHDL két hop véi mirc phéan
dam tir 50 dén 100% déu khac biét khong c6 y nghia
(p>0,05) v6i NT5 nhung lai khac biét c6 ¥ nghia
thong ké (p<0,05) so voi NT8. Khi khong cung cap
phan dam hoéa hoc (NT8) hoac chung CPBDSHDL c6
chua vi khuan Burkholderia kururiensis KG8 nhung
khong bd sung phan dam héa hoc (NT4) ciing lam
anh huong dén sé luong bong laa vi ngudn dinh
dudng trong dét khong di dé cung cap cho nhu cau
sinh trudng va phat trién cua cdy lua. Ngoai ra, sb
béng/chau & NT3 (KG8+50%N) khac biét co y
nghia va cao hon NT7 (0KG8+50%N) 1,55 lan
nhung khac biét khong co ¥ nghia thong ké so véi
NT5 (0KG8+100%N). Didu nay cho thiy, vi khuin
¢ dinh dam da cung cap tuong duong 50% luwong
dam hoa hoc cho cay lia, nén khi ching CPBDSH Kkét
hop v&i 50%N hoa hoc thi s6 bong/chau lta twong
duong vai nghiém thirc bon 100%N.

Hai trong nhiing yéu t6 quan trong gop phan lam
tang hoac giam ning suat lua 1a sb hat chac trén bong
va ty 16 % hat chic trén bong. Hai yéu té nay phu
thuoc nhidu vao dic tinh giéng lua va chiu sy chi
phdi boi cac yéu t6 nhu thoi tiét, dat dai, lwong phan
dam va sdu bénh. Bang 5 cho thiy, NT4
(KG8+0%N) co s6 hat chic/bong va ty 1& hat
chéc/bong & khac biét khong c6 y nghia (p>0,05) so
v6i NT8 (KG8+0%N). Diéu nay cho thay sy thiéu
hut dudng chét trong dat di lam giam s hat chac/
bong va ty 1& % hat chic/ bong. Mic du, hoat dong
cua vi khuan ¢ dinh dam c6 thé lam ting s hat
chac/bong va ty 1¢ % hat chic/bong nhung khong
dang ké va khong thé thay thé hoan toan phan dam
hoa hoc c¢an thiét cho cdy lua vao giai doan sinh san.
Trong cac NT ¢ chung CPDSH két hop véi lwong
phan dam hoa hoc tir 50 dén 100% (NT1, NT2, NT3)
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déu c6 s hat chic/bong va ty 1& % hat chic/bong
twong duong nhau va khac biét khong co6 y nghia
thdng ké voi NT5 (OKG8+100%N). Mic khac, NT3
(KG8+50%N) c6 sb hat chic/bong va ty 1¢é % hat
chac/bong cao hon va khac biét c6 y nghia véi NT7
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(KG8+50%N) lan luot 1a 1,22 1dn va 1,06%. Diéu
nay cho thdy, vi khuan da phat huy hiéu qua cé dinh
dam khi két hop véi 50%N cho lua nén sé hat
chac/bong va ty 1é % hat chic/bong twong duong véi
NT bon 100% theo khuyén céo.

Bing 5. Cac thanh phin ning suit va ning suit lia dwéi anh huong ciia CPPSHDL c6 chira vi khuin

Burkholderia kururiensis KG8

Thanh phin niing suit

Ning suat

Nghiém

thie S6 bong/  So hat chac/ Ty 1 (%) hat chac/ Khéi lwgng 1000 hat  (g/chiu)
chiu hat bong (9)
NT1 11,002 70,3 89,3 23,8 13,3
NT2 10,60° 70,0 88,5 23,58 13,22
NT3 10,302 69,2 88,3 22,28 13,12
NT4 4,33 55,14 70,4¢ 15,49 5,46¢
NT5 10,002 69,0 87,8 23,12 12,92
NT6 7,67° 65,3 85,7 19,7 9,91°
NT7 6,67 61,6° 83,3° 17,4¢ 6,81°
NT8 4,00° 56,14 70,3¢ 15,3¢ 5,32¢
cVv 34,4 9,36 9,24 17,7 34,8

Chii thich: Céc gid tri trung binh ¢é chit cdi theo sau trong ciing mét Cot khdc nhau thi khdc biét ¢6 y nghia thong ké ¢

muc 5%.

Két qua nghién ciru cho thay, khdi lugng 1000
hat lta ¢ cac nghiém thirc ¢6 sy dao dong tir 15,3 g
(NTS8) dén 23,8 g (NT1). Cu thé, khdi luong 1000
hat & NT8 khac biét khong co6 y nghia (p>0,05) so
v6i NT4 (KG8+0% N) nhung khac biét c6 y nghia
(p<0,05) so Vi nghiém thirc day da phan bon (NT5)
va cac nghiém thirc ching CPDSHDL c6 chua vi
khuan Burkholderia kururiensis KG8 két hop 50
dén 100%N hoa hoc (NT1, NT2 va NT3). Khdi
lwong 1000 hat lta & NT5 cao gap 1,56 lan so véi
NT8. O NT3 (KG8+50% N) c6 khdi lwong 1000 hat
lta tuong duong véi NT5 nhung cao hon so vaoi NT7
(KG8+50% N) 1,27 lan. Nhu vay, viéc két hop
CPDSHDL c¢6 chia vi khuan Burkholderia
kururiensis KG8 vai 50% N hoa hoc da lam cho
khéi lugng 1000 hat van khac biét khong v nghia
(p>0,05) so véi nghiém thicc bon 100%N ma khong
b sung CPDSHDL c6 chira vi khuin Burkholderia
kururiensis KG8. Nguyén nhan din dén sy giao
dong cua khéi luong 1000 hat & cac nghiém thire c6
thé 1a do anh huong cua yéu t6 didu kién sdng cua
cay laa. O cac NT1, NT2, NT3 cy lta dwoc cung
cip du lwong phéan dam tir vi khuan va dam hoa hoc
nén ¢ khéi lugng 1000 hat lta & cac nghiém thirc
nay la tuong duong nhau, khac bi¢t khong co y
nghia thong ké (p>0,05). O cac NT4, NT6, NT7 va
NTS céy lia trong trong cac chau bi thiéu dam & cac
muc d6 khac nhau nén khdi lugng 1000 hat ciing
khac nhau. Theo Lang va Biru (2008) cho thiy khdi
lwong 1000 hat lta cha yéu phu thude vao yéu té di
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truyén caa gidng lua, it chiu anh huéng caa diéu kién
canh tac ciing nhu cac diéu kién méi trudong khéc,
trir khi diéu kién canh tac anh huong qua 16n. Két
Qua nghién ctru nay ciing cho thay diéu twong tu, &
céc nghiém thire cdy lta dugc cung cip dam day du
thi khdi lwong 1000 hat 1a twong dwong nhau con &
cac nghiém thire ¢6 mic dam thip hon thi khdi
legng 1000 hat ciing giam dan, twong &ng véi muc
phan dam. Nhu vdy, trong nghién ctru nay khdi
luong 1000 hat phu thudc vao luong dam.

Khi thu hoach lia, nang suét lta & cac nghiém
thirc dao dong tir 5,32 g/chau (NT8) dén 13,3 g/chau
(NT1). Nang sudt NT8 thip hon 2,42 lan va khac
biét c6 ¥ nghia so (p<0,05) v&i NTS. D1éu nay cho
thay, dam 1a dudng chat quan trong quyét dinh ning
Suat laa. Vi vay, su thiéu hut dam da 1am giam nang
suét lta. Khi so sanh ning suit laa & cac NT sir dung
CPPSHDL c¢6 chta vi khuin Burkholderia
kururiensis KG8 két hop véi bd sung 50% (NT3),

75% (NT2) va 100% (NT1) déu c6 ning suét lua
twong duong nhau va khac biét khong cé ¥ nghia so
v6i NT5. Két qua nay cho thdy, khi b6 sung phan
dam & muc cao tir 75 dén 100% thi sy 6 dinh dam
& vi khuan anh huong 1én nang suat lta chua duoc
phat huy cao so véi NT3. Nhu vay, CPBDSHDL co
chira vi khuan Burkholderia kururiensis KG8 da gop
phan gia ting ning suét lua, cung cap tuong duong
50% lugng phan dam hoa hoc.

Két qua nghién ctru nay phu hop véi cac két qua
nghién ctu truéc day cia Van (2000), Phong va
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Diép (2013) va Xuan va ctv. (2016) cho thay vi
khuan Burkholderia sp. khi dugc ching vao hat laa
¢6 kha ning 1am ting s bong & nhiing nghiém thirc
bon két hop giam lugng dam.

Két qua nghién ctru hi¢u qua cia CPPSHDL ¢6
chira vi khuan Burkholderia kururiensis KG8 sau 3
thang ton trir trén cay lta trong trong chau cho thay,
CPDSHDL c¢6 choa vi khuan Burkholderia
kururiensis KG8 khong nhiing c6 thé thay thé tuong
dwong 50% lwong dam héa hoc cho nhu cau sinh
truéng va phat trién cua cdy lia ma con gop phan
gia ting ning suit cho cay lua.

4. KET LUAN

Nghién ctru d tién hanh thir nghiém tao ra duoc
CPPSHDL c¢6 chea vi khuan Burkholderia
kururiensis KG8. CPDSHDL c6 kha nidng duy tri
mat s6 vi khuan Burkholderia kururiensis KG8 trén
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