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NGHIEN CUU CO CHE TIEN HOA CUA HQ GENE MA HOA
TIEU PHAN NUCLEAR FACTOR-YA O CAM NGOT (Citrus sinensis)

Chu Diic Ha', La Viét Hong?, Nguyén Ngoc Huyén'?

TOM TAT

Trong nghién ctiu nay, co ché tién hda va nhan rong ctia ho gen ma hoa ti€u phan yéu t6 nhan-YA (NF-YA) da
dugc phan tich trén hé gen cam ngot (Citrus sinensis). Trong s6 6 gen CsNF-YA, 1 cédp gen ldp, CsNF-YA3 va CsNF-
YA6 da dugc xac dinh véi mic tuong dong & cdp do nucleotit dat 57,6%. Su kién gen lap nay xudt phat tii 2 nhiém
sic thé chiing to hién tugng lap gen trén cac nhiém sic thé khac nhau c6 thé 1a nguyén nhén chinh d€ giai thich cho
su nhan réng cta ho gen CsNF-YA & cam ngot. Tinh todn gid tri Ka/Ks cho thdy chon loc tu nhién da kim ham dét
bién diém xay ra trén cip gen lap nham giti nguyén ven cu tric gen trong sudt 54,75 triéu ndm trudc. Phén tich ciu
tric protein da xdc dinh dugc 1 doan tuong dong chung ndm trong viing chtic ning ctia ho NF-YA & thuc vat, trong
khi 4 doan tuong dong con lai dugc du dodn c6 thé dic trung cho ho NF-YA & cam ngot.

T khoa: Cam ngot, Citrus sinensis, tién héa, Nuclear factor-YA, tin sinh hoc

1. DAT VAN PE

Yéu t6 nhan Y (Nuclear factor Y, NF-Y) duogc biét
dén la mot nhém nhén t6 phién ma phd bién ¢ hau
hét sinh vit nhan chudn. Ciu trdc ti 3 ti€u phan
riéng biét, NF-YA, NF-YB va NF-YC, nhan t6 NF-Y
da dugc ching minh c6 thé tham gia vao rat nhiéu
qua trinh sinh hoc trong t€ bao, dic biét 1a lién quan
dén co ché dap ting v6i diéu kién ngoai canh bat lgi &
thuc vat (Laloum et al., 2013). Vi vay, nhan t6 NF-Y
va 3 tiéu phan ctua NF-Y dugc quan tdm va nghién
cliu trén cac doi tugng cdy trong khac nhau, nhim
lam sang t6 vé€ co ché chong chiu diéu kién bat lgi &
thuc vat (Laloum et al., 2013).

Trong nghién ctiu trudc day, 6 gen ma héa cho
ti€u phan NF-YA da dugc xac dinh & hé gen ctia cam
ngot ‘Valencia’ (Citrus sinensis) (Chu Ptic Ha va ctv,
2016). Phén tich cdu truc gen va dic tinh protein
cho thiy NF-YA & cam ngot rit bao thu trong qua
trinh tién hoa. Piéu nay dat ra cau hoi vé co ché
hinh thanh ho da gen CsNF-YA dién ra nhu thé nao?
So sanh v6i cac doi tugng cay trong khac, ho gen
NF-YA da dugclip & cam ngot ra sao? Hon nita, qua
trinh tién hda da thic ddy sy nhan réng ctia cac gen
ma hoa tiéu phan NF-YA & cam ngot ra sao? D€ giai
dap cho nhiing nghi vén trén, trong nghién ctiu nay,
trinh tu gen ctia ho CsNF-YA da dugc thu thap dé
phan tich su kién lap gen. Sau do, mdt s6 cong cu tin
sinh hoc dugc st dung dé€ du dodn co ché tién hoa
ctua ho gen ma hoa ti€u phan NF-YA & cam ngot.
Cuoi cling, trinh ty axit amin cta ho NF-YA dugc
sti dung d€ phan tich mién tuong dong. Két qua cta
nghién ctiu nay da cung cip nhiing hiéu biét co ban
vé co ché tién héa ctia ho gen NF-YA & cam ngot, tu

dé6 co thé goi y vé vai tro ctia NF-YA lién quan dén
tinh chong chiu trén déi tugng ciy dn qua nay.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu
Hé gen va hé protein ctia cam ngot, loai m6 hinh

‘Valencia’ (Xu et al., 2013) dugc mo ta trén céng cu
Phytozome (Goodstein et al., 2012).

Trinh tu gen (nucleotit) va protein (axit amin)
cta 6 thanh vién trong ho NF-YA & cam ngot (dinh
dang .fasta) dugc thu thap ti nghién ctu trudc day
(Chu Dtic Ha va ctv., 2016).

2.2. Phuong phap nghién ctiu

- Phuong phap xac dinh gen ldp: Trinh tu cta 6
gen CsNF-YA (dinh dang .fasta) dugc st dung dé can
trinh tu bing cong cu ClustalX. Cép gen lap dugc
xac dinh khi d6 tuong dong (& cidp do nucleotit) gitia
chtng 16n hon 50% (Malviya et al., 2016).

- Phuong phap xac dinh tri s6 thay thé dong
nghia (Ks) va trai nghia (Ka): Gia tri Ka va Ks dugc
xdc dinh bang cach dua trinh tu nucleotit ctia cdp
gen ldp truy van vao cong cu DNAsp (Librado and
Rozas, 2009).

- Phuong phap xac dinh thoi diém ldp gen: Thoi
diém xdy ra hién tugng lap gen trong qud trinh
tién hoa dugc xac dinh theo cong thtic: T = Ks/2\
(Malviya et al., 2016). Trong do, T la thdi gian xdy ra
hién tugng ldp gen (triéu ndm), Ks la tri so thay thé
dong nghia, A la gid tri u6c 1¢ ty 1é tién hoa cua djt
bién dong nghia (Galtier et al., 1996).

- Phuong phép xdc dinh doan tuong dong: Trinh
ty axit amin ctia cac tiéu phan CsNF-YA (dinh dang
fasta) dugc truy van trén cong cu MEME véi cac
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thong s6 mac dinh (Bailey et al., 2009). Két qua dugc
mod hinh héa trén phdn mém Adobe Illustrator.
2.3. Thoi gian va dia di€ém nghién ctu

- Thoi gian nghién ctiu: Tu thang 1 dén thang
9/2017.

- bia diém nghién ctu: B6 mon Sinh hoc phén
tl - Vién Di truyén nong nghiép.

I1I. KET QUA VA THAO LUAN

3.1. Két qua tim hiéu su kién lap gen cua ho
CsNF-YA & cam ngot

Trinh tu nucleotit ctia 6 gen ma hoéa tiéu phan
NF-YA & cam ngot dugc thu thép tit nghién ctiu
trudc day (Chu biic Ha va ctv., 2016). Cén trinh
tu bang cong cu ClustalX cho thdy, CsNF-YA3
(LOC102628969) ndm trén nhiém sac thé s§ 2 da
dugc xdc dinh 13p v6i CsNF-YA6 (LOC102620218)
trén nhiém sic thé s6 9 v6i muc do tuong dong & cap
do nucleotit dat 57,6% (Hinh 1). Trudc d6, phan tich
ddc tinh gen cling cho thdy, CsNF-YA3 va CsNF-YA6
déu chia sé cdu truc dang phan manh véi 5 exon va
4 intron xen ké nhau (Chu Dtc Ha va ctv,, 2016).
Thém vao d6, phén tich cay phan loai cling cho thay
CsNF-YA3 va CsNF-YA6 cung nam trén 1 nhanh
(Chu btc Ha va ctv, 2016), diéu nay cing khang
dinh két qua dy doan hién tugng ldp cua cdp gen
CsNF-YA3 va CsNF-YA6 (Hinh 1).
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Hinh 1. Hién tugng lap gen xay ra
& ho gen ma hoa tiéu phin NF-YA & cam ngot

Hién tugng 1dp gen & ho CsNF-YA xay ra trén
2 nhiém séc thé khac nhau, cho thdy day c6 thé 1a
két qua ctia qud trinh 1ip phan doan trén cdc nhiém

4

sic thé khong tuong dong (segmental duplication)
duoc hinh thanh do sy tdi cdu truc cta bd nhiém
sdc thé trong qua trinh tién hda. Diéu nay da dat ra
gia thuyét, liéu ring hién tugng lap trén cac nhiém
sac thé khac nhau c6 phai 1a co ché chinh lién quan
dén sy nhan rong ctia ho gen NF-YA & cam ngot, hay
6 1€ ¢ thuc vat hay khong? Xem xét trén mot s6 doi
tugng cay trong khéc, 2 cap gen SONF-YA lip trén
cdc nhiém sic thé khac nhau da dugc du doan & lua
mién (Sorghum bicolor) (Malviya et al., 2016). Gan
day, Yang va cOng tac vién (2017) da xac dinh dugc
4 sy kién 13p trén cdc nhiém sic thé khac nhau &
ho OsNF-YA trén lta (Oryza sativa). Nhiing két qua
nay da lam sdng to r6 rang cho gia thuyét trén, rang
ho gen NF-YA & cam ngot, cing nhu & thuc vt c6
thé da dugc nhén rong trong hé gen nho hién tugng
ldp gen trén cdc nhiém sic thé khac nhau. D€ tim
hiéu r6 hon, tdc dong cta chon loc tu nhién dén co
ché nhéin rong ctia ho gen CsNF-YA da tiép tuc dugc
phén tich.

3.2. Két qua du doan co ché nhéan rong ctia ho gen
ma héa NF-YA 6 cam ngot

Dé tim hiéu dong co nhan rong ho gen ma hoa
NF-YA & cam ngot, tri s6 Ka va Ks da dugc lua chon
dé danh gia vai tro ctia qua trinh chon loc tu nhién
dén sy kién lap gen. Trong nghién ctiu nay, gia tri Ka/
Ks ctia cap gen lap CsNF-YA3/CsNF-YAG6 dat 0,7049,
nho hon 1 (Bang 1). Biéu nay chiing to rang s6 lugng
dot bién diém gay sai nghia, Ka (thay thé bo ba ma
héa axit amin nay thanh axit amin khac) it hon s6
lugng dot bién diém dong nghia, Ks, (thay thé bo ba
ma hoa nhung khong thay d6i axit amin). Két qua
nay cho théy, chon loc tu nhién da kim ham hién
tugng dot bién diém xdy ra trén cdp gen ldp, von lam
thay ddi trinh tu nucleotit ctia chiing d€ tao ra nhiing
sai khac c6 y nghia trong tién héa. Ly luan nay rat
c6 ¢o sG, bai 1&, phan tich dic tinh ctia ho NF-YA &
cam ngot gan day da cho thdy phéan ti CsNF-YA3 va
CsNF-YA6 c6 cdu truc viing bao th rat dédc trung va
it c6 su sai khac diém (Ha va ctv., 2016). Hon ntia, gen
CsNF-YA3 dugc cho l1a biéu hién manh & tat cd cacco
quan chinh, trong khi CsNF-YA6 dugc xac dinh c6
biéu hién dic thu & callus (Chu Dtc Ha va ctv,, 2016).
Nhiing dan liéu nay da dua ra két ludn rang, chon loc
tu nhién da bao ton sy nguyén ven clia cdp gen lap
CsNF-YA3va CsNF-YAG6, boi 1é 2 gen nay c6 thé dong
vai tro rat quan trong lién quan dén sinh trudng, phat
trién caing nhu dép ting véi diéu kién ngoai canh bat
loi ctia cdy cam ngot trong qua trinh tién hoa.
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Béng 1. Phén tich tri s Ka, Ks va thoi diém xay ra hién tugng lap gen ctia ho CsNF-YA & cam ngot

Cap gen ldp Ka Ks Ka/Ks Thoi diém
CsNF-YA3/CsNF-YA6
(LOC102628969/ LOC102620218) 0,5017 0.7116 0,7049 475

Ghi chii: Gid tri Ka va Ks dugc thu thap tir cong cu DNAsp (Librado and Rozas, 2009). Thoi diém xdy ra hién tugng
lap gen (triéu nam trudc) dugc tinh bang cong thiic: T = Ks/2).

Mot thong s6 khac ciing dugc quan tdm trong
nghién ctu nay 1a thoi diém xdy ra hién tugng lap
gen trong qua trinh tién hoa. Két qua phan tich &
bang 1 cho théy, su kién lap gen CsNF-YA3 va CsNF-
YA6 dugc udc tinh tuong doi xay ra cach day khoang
54,75 triéu nam. Mot diém can chuy 13, C. sinensis da
tién hoa va tach ra khoi bo Bong (Malvales) cach day
khoang 85 triéu ndm (Xu et al., 2013). Nhiing phan
tich nay cho thdy, 2 gen nay van git dugc chiic nang
cua chung sau khi lap, tuong ty nhu ghi nhan trudc
day trén SDNF-YA & S. bicolor (Malviya et al., 2016).

3.3. Két qua phan tich doan tuong dong giiia cac
ti€éu phian NF-YA & cam ngot
Dé€ phan tich doan tuong dong gitia cc tiéu phan

CsNF-YAG
CsNF-YA3
CsNF-YA5
CsNF-YA1
CsNF-YA4 m
CsNF-YAZ2

Viing twong déng 1
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Vung twong dong 4

NEF-YA & cam ngot, sy sip xép cua trinh tu bao thu
dugc phan tich bang cong cu MEME (Bailey et al.,
2009). Két qua minh hoa & hinh 2 cho théy, viing
tuong dong 1 déu xudt hién & tit ca cac thanh vién
cta ho NF-YA & cam ngot. Hai thanh vién, CsNF-
YA6 va CsNF-YA3, xudt phat ti cdp gen ldp, dugc
ghi nhan c6 su bao thu trong trat tu sip xép va phan
b6 cua 5 doan tuong dong. Trong khi do, 4 thanh
vién con lai déu c6 su thay d6i khong dang ké vé s6
lugng va vi tri clia cac viing tuong dong nay (Hinh 2).
Diéu dé nhén thiy 1a it c6 su sai khac gitia cic viing
tuong dong trén chudi polypeptit, chiing t6 ho gen
CsNF-YA da bi kim ham sy sai khéc sau khi lip dé
bdo tén ddc tinh va chtic nang ctia cac gen nay.
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Hinh 2. Phan tich viung tuong dong gitia cic tiéu phan NF-YA & cam ngot

Trudc do, Chu Diic Ha va cdng tac vién (2016) da
chi ra rang, cdu tric ctia cac tiu phan NF-YA & cam
ngot rat ddc trung boi viing tuong tac véi phtic hgp
NE-YB/NEF-YC va ving bam ADN. Ciu trtc bao thu
nay ciing da lan lugt dugc ghi nhéan trudc d6 & ho
NF-YA & S. bicolor (Malviya et al., 2016), O. sativa
(Yang et al., 2017). Trong nghién ctiu nay, chi c6
doan tuong dong 1, phan bé & tat ca cac thanh vién
cua ho NF-YA & cam ngot nim trong 2 vung bao
tha trén (Hinh 2). Cac doan bao tha con lai duoc
du doéan c6 thé 1a vi tri ddc trung cho ho NF-YA &
cam ngot. Tom lai, két qua ctia nghién ctiu nay dugc

xem la nhiing dan liéu rdt quan trong vé qua trinh
tién hoa va co ché hinh thanh ho da gen CsNF-YA
6 cam ngot.

IV. KET LUAN VA PE NGHI

4.1. Két luan

ba xac dinh dugc 1 cdp gen lap, CsNF-YA3 va
CsNF-YA6 trong ho gen ma hda tiéu phan NF-YA &
cam ngot. Hién tugng ldp gen trén cdc nhiém sic thé
khéc nhau c6 thé gidi thich dugc cho co ché nhan
rong ctia ho gen CsNF-YA & cam ngot.
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Gia tri Ka/Ks ctia cdp gen lap & ho CsNF-YA nho
hon 1 chiing t6 chon loc tu nhién da bao ton cdu tric
cta 2 gen lap. Thoi diém xdy ra su kién ldp gen dugc
udc tinh khoang 54,75 triéu ndm trudc cho thiy
chiing da dugc duy tri chtic ndng quan trong trong
sudt qua trinh tién hoa.

ba xdc dinh dugc 1 doan tuong dong chung nam
trong vuing chiic nang cua ho NF-YA & thuc véat. Bon
doan tuong dong con lai dugc dy dodn cé thé 1a
vung trinh ty déc trung cho ho NF-YA & cam ngot.

4.2. Dé nghi

Céan tiép tuc nghién ctu chiic nang gen d€ tim
hiéu moi lién hé gitia co ché tién hoa va vai tro cua
CsNF-YA lién quan dén tinh chéng chiu diéu kién
ngoai canh bat lgi.

TAI LIEU THAM KHAO

Chu Duc Ha, Le Quoc Oai, Nguyen Van Giang, Pham
Thi Ly Thu, Le Hung Linh, 2016. Insight into the
Nuclear factor-YA transcription factor family in
sweet orange (Citrus sinensis). ] Vietnam Agri Sci
Tech, 1(2): 26-31.

Bailey, T. L., Boden, M., Buske, E. A., Frith, M., Grant,
C. E., Clementi, L., 2009. MEME SUITE: Tools for
motif discovery and searching. Nucleic Acids Res,
37(Web server Issue): W202-W208.

Galtier, N., Gouy, M., Gautier, C., 1996. SEAVIEW
and PHYLO_WIN: Two graphic tools for sequence
alignment and molecular phylogeny. Comput Appl
Biosci, 12(6): 543-548.

Goodstein, D. M., Shu, S., Howson, R., Neupane,
R., Hayes, R. D., Fazo, J., Mitros, T., Dirks, W.,
Hellsten, U., Putnam, N., Rokhsar, D. S., 2012.
Phytozome: A comparative platform for green plant
genomics. Nucleic Acids Res, 40 (Database issue):
D1178-D1186.

Laloum, T., De Mita, S., Gamas, P.,, Baudin, M.,
Niebel, A., 2013. CCAAT-box binding transcription
factors in plants: Y so many? Trends Plant Sci, 18(3):
157-166.

Librado, P., Rozas, J., 2009. DnaSP v5: A software for
comprehensive analysis of DNA polymorphism
data. Bioinformatics, 25(11): 1451-1452.

Malviya, N, Jaiswal, P, Yadav, D., 2016. Genome-wide
characterization of Nuclear Factor Y (NF-Y) gene
family of sorghum Sorghum bicolor (L.) Moench:
A bioinformatics approach. Physiol Mol Biol Plants,
22(1): 33-49.

Xu, Q., Chen, L. L., Ruan, X., Chen, D., Zhu, A., Chen,
C., Bertrand, D., Jiao, W. B., Hao, B. H., Lyon, M.
P, Chen,J., Gao, S., Xing, F, Lan, H., Chang, J. W.,
Ge, X,, Lei, Y., Hu, Q., Miao, Y., Wang, L., Xiao,
S., Biswas, M. K., Zeng, W,, Guo, F., Cao, H., Yang,
X., Xu, X. W,, Cheng, Y. J., Xu, J., Liu, J. H., Luo,
0. ]., Tang, Z., Guo, W. W, Kuang, H., Zhang, H.
Y., Roose, M. L., Nagarajan, N., Deng, X. X., Ruan,
Y., 2013. The draft genome of sweet orange (Citrus
sinensis). Nat Genet, 45(1): 59-66.

Yang, W., Lu, Z,, Xiong, Y., Yao, J., 2017. Genome-wide
identification and co-expression network analysis of
the OsNF-Y gene family in rice. Crop ], 5(1): 21-31.

Evolutionary analysis of genes encoding Nuclear factor -YA subunit
in sweet orange (Citrus sinensis)
Chu Duc Ha, La Viet Hong, Nguyen Ngoc Huyen
Abstract

In this study, the mechanism of evolution and expansion of Nuclear factor-YA (NF-YA) gene family has been
investigated in sweet orange (Citrus sinensis). Among 6 CsNF-YA genes previously published, 1 duplicated pair,
CsNF-YA3 and CsNF-YAG6, has been found with 57.6% of the homologous sequence identity. The presence of these
duplicated genes on different chromosomes clearly suggests that the segmental duplication could be associated with
the expansion of the NF-YA gene family in sweet orange. The calculation of Ka/Ks ratio revealed the possibility of
natural selection associated with the limitation of deleterious mutations during approximately 54.75 million years
ago. Analyses of protein features also indicated that 1 conserved motif located in the functional region of planta NF-
YA was found, while other 4 motifs were suggested to be the specific regions for NF-YA in sweet orange.

Keywords: Sweet orange, Citrus sinensis, evolution, Nuclear factor-YA, computational approach
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ANH HUONG CUA PHAN HUU CG VI SINH TU NGUON BUN THAI BIA,
THUY SAN LEN SINH TRUONG VA NANG SUAT CAY PAU BAP

Nguyén Thi Phuong', Nguyén My Hoa?, D6 Thi Xuan?

TOM TAT
DE€ danh gid hiéu qua ctia ctia phan hitu co vi sinh (HCVS) dugc san xuét tii bun thai bia va bun thai thuy
san phdi tron véi ba bun mia 1én ning suit dau bap (Abelmoschus esculentus Moench), thi nghiém dong rudéng
dugc thuc hién trong 3 thang tai xd3 My Hoa, huyén Binh Minh, tinh Vinh Long. Sdu nghiém thic dugc bd tri
dang khéi hoan toan ngau nhién, gom: NT1: Bén NPK theo nong dan (208 N - 105 P,O, - 90 K,0) (Péi chiing);
NT2: Bén NPK theo khuyén cdo (NPKKC) (140N - 90 P,O, - 90K,0); NT3: Bon NPK KC + 5 tan/ha PHCVS buin bia;
NT4: Bon 2/3 NPK KC + 5 tdn/ha PHCVS bun bia; NT5: Bén NPKKC + 5 tdn/ha PHCVS bun thuay san; va
NT6: Bon 2/3 NPK KC + 5 tdn/ha PHCVS bun thay san. Két qua bon két hgp 5 tdn/ha phén hitu co vi sinh tii bun
thdi bia va buin thai thity sin véi NPK KC (140 N - 90 P,O, - 90 K,O) cho thdy: Chiéu dai qua 11,92 cm va 11,24 cm,
duongkinh qua 1,71 cm va 1,69 cm va nang sudt qua 9,1 va 9,94 tdn/ha 1an lugt so véi chi bon NPK/ha theo nong dan

(208 N - 105 PZO 5= 90 KZO) 129,37 cm, 1,52 cm va 5,62 tan/ha.

T khéa: Diu bip, ning sudt, phan hitu co vi sinh, buin bia va bun thiy san

I. DAT VAN PE

O Viét Nam lugng bun thai ti nudc thai nha
may san xudt bia dat khoang 6 triéu tdn/nam va
lugng bun thai ti thay san nha may ché bién thuy
san la 313.170 tdn/ndm. Trong d6, mdét phén lugng
bun thai nay dugc tai ché lam thuic an cho gia cam
(Westendorf and Wohlt, 2002; Zerai et al., 2008), lam
phan hiiu co (Kanagachandran and Jayaratne, 2006),
lam gid thé nhan vi sinh vét c6 1gi dé san xudt ché
phdm sinh hoc phuc vu cho san xuit ndong nghiép
(Rebah et al., 2002). Phan 16n lugng bun thai nay
dugc chdt thanh dong hodc dugc thai ra moi truong
v6i lugng 16n. Piéu nay da lam mat dién tich dat,
mdt my quan va lay truyén bénh do viéc d€ ton dong
lugng 16n bun théai c¢6 kha ndng luu ton nhom vi
sinh vét gay bénh va kim loai ndng trong bun thai.
Dbiéu nay anh hudng dén chat lugng moi truong dat,
nudc va stic khoe cong dong (Saviozzi et al., 1994;
Thomas and Rahman, 2006). Viéc tai st dung nguon
bun thai nay lam phan hoén hiiu co vi sinh cho cay

trong giup cai tao dat, ting nang suét cay trong dong
thdi lam gidm tinh trang 6 nhiém méi trudng. Két
qua nghién cdu cta Nguyén Thi Phuong va cong
tac vién (2017a,b) cho th4y bun thai bia va buin thai
thiy san c6 thé dugc t phéi tron véi bun mia dé san
xudt phan hiiu co vi sinh dat tiéu chudn theo TCN
526/2002/BNNPTNT. Vi thé¢, muc tiéu ctia nghién
ctu nay nhdm danh gia hiéu qua ctia phan hiu co
vi sinh san xudt tii bun thai bia va thity san 1én ning
sudt ciy dau bap d€ danh gia kha ning stt dung cac
nguodn bun théi nay trong san xuit ndong nghiép.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctiu

- Nguon phan HCVS tui bun thai bia (BB) va bun
thay san (BTS): la két qua clia qua trinh @ ctia Lam
Ngoc Tuyét (2017). Thanh phan dudng chat ¢ trong
dat thi nghiém va phan HCVS dugc thé hién trong
bang 1.

Bang 1. Thanh phén héa hoc ctia mau dat, bun théi va phan hitu co vi sinh ti bun thai

pH (m;: /(;m) ((ylj 1‘\51) (% 11:2‘505) (% II?:O) (00 A;C): E.coli | Salmonella | Trichoderma
b4t thi nghiém 4,6 0,14® 0,18 0,16 - 2,98 - - -
PHCVS - BTS = 7,15@ 1,65 2,85 6,63 2,11 33,52 1,59 KPH 7,82 x 107
PHCVS -BB @ 7,71® 1,68 2,83 5,60 2,10 39,4 KPH KPH 7,14 x 107

Ghi chu: Vti 1¢ trich la 1:2,5, @11 1¢ trich la 1:5;“ - 7 la s6 liéu khuyét; KPH: khong phdt hién. (Nguén: Lam Ngoc

Tuyét, 2017).

- Hat gi6ng ddu bap: St dung giong dau bép cao san VA.78.79.
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