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ABSTRACT

Lactic acid bacteria (LAB) have been used for decades in agri-
culture to improve soils, control disease and promote plant
growth. LAB have been isolated from fermented food, milks
and plants, however, a few studies of LAB from soils have been
reported. This study aimed to isolate, screen and identify LAB
from vegetable-growing soils collected from Da Lat (Lam Dong
province). From 33 soil samples, 25 LAB isolates were selected
on MRS agar supplemented with 1% CaCQOg;. The LAB isolates
formed small, creamy white, convex, entire margin colonies, and
were Gram-positive, catalase-negative and rod-shaped bacteria.
Based on the acid-producing capacity, five LAB isolates (DT2,
CT3, CC2, XL7 and S2) that produced clear zones around
colonies due to the solubilization of CaCO3 with diameters
ranged from 1.03 — 1.33 c¢m, and 11.8 — 14.3 mg/mL acid after
2-day incubation at 30°C. All selected LAB isolates showed the
capacity to inhibit the growth of Fusarium oxysporum at level
1 (inhibitory rates in range of 10.66 — 19.96%), and Phytopthora
sp. at level 3 (inhibitory rates in range of 50.86 — 57.44%) af-
ter 3 days. The isolates did not inhibit against E. coli and
Staphylococcus but inhibit the growth of Bacillus spizizenii and
Salmonella typhi with average inhibition diameters in range of
3.33 — 490 mm and 2.43 — 3.37 mm, respectively, after 1-day
incubation. The five LAB isolates were molecularly determined
to be Lactobacillus plantarum with 97 — 100% similarities.

Cited as: Le, V. V., Pham, H. T., Nguyen, N. T. T., Dang, M. T. N., Nguyen, P. V., & Bien, T.
T. L. (2020). Isolation and identification of lactic acid bacteria from vegetable-growing soils in Da
Lat, Lam Dong. The Journal of Agriculture and Development 19(4), 1-9.
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1. bat Van bé

TOM TAT

Vi khuan lactic (lactic acid bacteria, LAB) dugc tng dung
rong rai trong nong nghigp, cé tac dung trong viéc cai tao dt,
kiém soat sinh hoc, phong trit benh va kich thich ting trudng
cay trong. LAB da dugc phan lap ti nhiéu ngudn khac nhau
nhu trén thiyc vat va cac san phdm lén men chua truyén théng.
Tuy nhién, cac nghién citu vé LAB trong dat con han ché.
Nghién citu nay dudce thuc hien nhim phan 1ap, tuyén chon va
dinh danh cac chiing LAB c¢6 hoat tinh sinh hoc cao tit mau
dat trong rau c6 tiém nang tng dung san xudt ché pham sinh
hoc gép phan phat trién nén nong nghiép bén vimg. Tit 33
mau dat trong rau thu thap tai thanh phd Da Lat (Lam Déng)
da phan lap duge 25 chiing vi khuan lactic. Céac chiing phan
lap c¢6 khudn lac nho, tron, 16i, mau tring duc, bd déu, té bao
hinh que ngin két d6i hosic xép chudi, Gram duong, catalase
am tinh. Dya vao kh& nang sinh acid lactic, d& chon dugc 05
chiing LAB (ki hieu DT2, CT3, CC2, XL7 va S2) c¢6 kha nang
sinh acid manh v6i dudng kinh vong phan gidi CaCOs trén dia
thach MRS tu 1,03 — 1,33 cm va sinh 11,8 — 14,3 mg/mL acid
sau 2 ngay 4 & 30°C. Tét ca cac dong LAB tuyén chon c6 kha
nang khang Fusarium ozysporum & mic do 1 véi ti 1e tc ché tir
10,66 — 19,96% va khang Phytopthora sp.  mic do 3 véi ti 1é
tic ché tir 50,86 — 57,44% sau 3 ngay. Cac dong LAB khong thé
hién tinh khang v6i E. coli va Staphylococcus aureus, nhung
khéng v6i Bacillus spizizenii va Salmonella typhi v6i dudng
kinh vong vo khudn lan lugt 3,33 — 4,90 mm va 2,43 — 3,37
mm sau 1 ngay 4. Cac dong LAB tuyén chon cé trinh ty 16S
rRNA tuong dong 97 — 100% véi Lactobacillus plantarum.

dét, cung cap dinh duéng, chéng lai cac vi khuan
va nam gay bénh cay trong, kich thich ndy mam

Vi khuan lactic (Lactic acid bacteria, LAB) c6
miit khip ndi trong tir nhién, c6 nhiéu tng dung
trong cai thién stic khoe con ngusi va vat nudi, va
dugc xem la an toan (generally recognized as safe,
GRAS) (Stiles, 1996). Nhiéu loai LAB da dugc
chiing minh 13 ¢6 kha niing san xuét cac hop chat
chéng lai cac vi sinh vat gay bénh (Chaurasia &
ctv., 2005). LAB trong moi truong tu nhién duge
xem nhu la tac nhan kiém so4t sinh hoc, cai tao

hoic tang trudng cay trong va lam gidm stress do
cac yéu t6 phi sinh hoc (abiotic stress) (Lamont &
ctv., 2017). Viéc stt dung LAB trong cai tao dat,
kiém soat benh hai, ting trudng cay trong, ting
nang suit, bdo quan néng san thyc pham sau thu
hoach 1a xu huéng tiém nang dé lam gidm hodc
thay thé céc loai phan boén, thudc trit sau va cac
chit bdo quan héa hoc 4nh hudng stic khoe con
ngusi va vat nudi. Trong cic nghién ciu trude
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day, rat nhiéu dong LAB da dugc phan lap ti
sita vA céc san pham lén men chua truyén théng.
Tuy nhién, cac nghién ctu vé phan lap vi khuan
trong dat con rat han ché, mic dit da cé nhiéu
nghién cttu ching minh c6 sy ton tai ciia LAB
trong dat (Suzuki & Yamasato 1994; Yanagida &
ctv., 1997; Chen & ctv., 2005).

Dé tai duge tién hanh nhim tuyén chon cac
dong LAB trong dat trong rau cé hoat tinh déi
khang déi véi vi khudn va ndm gay benh gay
trong. Két qua nghién ctu c¢é thé duge dng dung
dé kiém soat bénh hai trén rau va bédo quan quan
rau an toan sau thu hoach.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Thu miu va phan lap LAB

DAit xung quanh ving 1é cay rau dudc thu
nhu sau: diing mudng sach loai bé 16p dat mit
(khoang 5 cm) va lay khoang 100 g dat, méi lubng
liy dat ¢ 5 diém khéac nhau roi tron déu va lay
khoang 100 g cho vao tui zip sach va duge tinh
14 mot mau. Ghi 16 thoi gian, dia diém va loai
rau khi thu mau. Mau dat dudc trit trong thiing
lanh (< 10°C, c6 da gel), van chuyén vé phong
thi nghiém va dugc phan tich trong vong 2 ngay.

Vi khuan lactic duge phan 1ap trén moi trudng
MRS agar c6 chita 1% CaCOg, u 6 30°C trong 3
ngay. Cac khuan lac nghi ngo 1a LAB dugc chon
loc dya vao vong phan gidi CaCOg trén dia moi
truong.

2.2. Kiém tra kha ning sinh acid lactic ctia cac
chiing LAB phan lap

2.2.1. Kha nang phan giai CaCOs3 trén dia thach

Khé nang sinh acid ctia cdc chung LAB phan
lap dugc sang loc dya vao sy phan giai CaCOg
trén dia thach duge thuyc hién theo mo td cia
Xiao & ctv. (2015). Céac chiing LAB thuan dugc
nuodi cdy trong 5 mL moi truong MRS broth
G 30°C trong 24 gis. Huat khoang 40 pL dung
dich vi khuan nhé vao giéng da dudc tao sin
trén dia moi truong MRS agar + 1% CaCOs,
mbi dia 3 giéng, vd 1 & 30°C trong 2 ngay. Do
duong kinh vong phan giai CaCOg trén dia thach.
Duong kinh vong phan giai duge tinh theo cong
thite: Df — (D1 + D2 ;— D3) —3d
la duong kinh vong CaCOj3 bi phan giai trén dia,
d la dudng kinh giéng, Df 1a vong phan gidi (cm).

, trong d6, D

Céc ching vi khuan tao vong phan giai 16n dugc
chon cho cac thi nghiém tiép theo.

2.2.2. Dinh ludng kha nang sinh acid lactic ctia cac
chiing LAB tuyén chon

Lugng acid sinh ra béi cac ching LAB tuyén
chon dugc xac dinh theo phuong phap chuan do
bing NaOH. Cac chiing LAB dudc nudi trong 15
mL moi truong MRS broth ¢ 30°C trong 48 gig,
lic 150 vong/phit. Ly tam thu 10 mL dich ndi,
bd sung 20 mL nudc cit vo tring va 1 — 2 giot
phenolphtalein 1%. Chuan do bing NaOH 0,1 N
dén khi xuat hién mau hdng nhat bén. Ghi lai
thé tich NaOH da dung dé chuan do. Lugng acid
dugce tinh theo cong thite: acid lactic (mg/mL) =
(VNaor X 0,1 x 90,08)/thé tich mau (Wakil &
Ajayi, 2013).

2.3. Khao sat hoat tinh déi khang ctia LAB
tuyén chon véi vi khudn va nAm gay bénh

Kha nang déi khang ctia cic dong LAB chon
loc dugc khdo sat vdi cac lodi nAdm gay bénh
cay trong nhu Fusarium ozysporum va Phytoph-
thora sp. va cac vi khuan gay beénh nhu E. coli,
Salmonella typhi, Bacillus spizizenii va Staphylo-
COCCUS QUTEUS.

X4c dinh kha ning ddi khang ndm bénh clia
LAB: cidy nAm (F. oxysporum vi Phytophthora
sp.) vao gitta dia moi truong PDA, vi khuan lactic
(moc trén moi trusng MRS agar sau 2 ngay) duge
cay thanh hai duong thing dai khoang 2 cm &
hai bén ria dia, sau dé a & 30°C trong 3 ngay.
Dia dbi chiing chi cAy nam, khong ciy vi khuan.
Kha nang tic ché sy ting trudng ciia nam bénh
(%) ctia vi khuan lactic duge tinh theo cong thiic
ctia Whipps (1987): [(R1 — R2)/R1] x 100, trong
d6, R1 la ban kinh (cm) tang trudng ctia nam
do ngugc huéng khong c6 vi khuan va R2 1a ban
kinh tang trudng ctia nAm do theo huéng cé vi
khuan. St tic ché tang trudng (growth inhibition,
GI) dugc tinh theo thang tut 0 dén 3 (Korsten &
ctv., 1995): 0 = khong tc ché, 1 = 1 dén 25% GI,
2 = 26 dén 50% GI va 3 = 51 dén 75% GIL.

X4c dinh kha nang khang khuan ctia LAB: vi
khuan gay bénh (E. coli, S. typhi, B. spizizenii va
S. aureus) duge nudi ciy trong 5 mL moi truong
LB léng 6 37°C qua dém. 0,1 mL dich vi khuan
(khoéng 107 t& bao/mL) dugc trai déu tren dia
moi truong LB agar, sau d6 tao 3 giéng trén mdi
dia thach. LAB dugc nudi ciy trong moi truong
MRS broth & 30°C trong 48 gig, sau dé ly tam
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thu dich ndi. 50 pL dich ndi duge dat vao giéng
da tao ¢ trén. Dia dbi ching lam tuong ty nhung
thay dich vi khudn LAB bang nudc cit vo tring.
U céc dia & 30°C trong 24 gio va do duong kinh
vong vo khuan.

2.4. Dinh danh cic ching vi khuén lactic chon
loc bing sinh hoc phan ti¥

DNA tdéng sb6 cia cac dong LAB tuyén
chon duge ly trich v6i DNA Genome Extrac-
tion kit theo huéng din clia nhd sdn xuit,
va duge dimng lam khuoén mau dé khuéch dai
ving gen 16S rRNA v6i universal primer:
27F (’AGAGTTTGATCCTGGCTCAG-3’) va
1492R (5’ GGTTACCTTGTTACGACTT-3")
(Lane, 1991). Thanh phan cho 50 uL phéan
ing gom 5 pL 10 x NHy reaction buffer, 3
nL MgCly, 0,5 pL ANTP mix, BIOTAQ DNA
polymerase 1 pL, 0,5 uM forward primer, 0,5
pM reverse primer, 0,5 ng genomic DNA va
nuéc vira da 50 pL. Phan ting PCR dugc thuc
hién v6i chu trinh nhiét: tién bién tinh & 95°C
trong 3 phut, thyc hién 35 chu ky 6 95°C trong
15 giay, 55°C trong 45 giay, 72°C trong 1 phiit
30 giay, va giai doan hau kéo dai § 72°C trong
10 phat. San pham PCR dugc phan tich trén
gel agarose 1% trong dung dich déem TAE 0,5
X & 100 V trong 30 phut va doc két qua dudi
tia UV. San pham PCR dugc kiém tra trén gel
agarose 1%, sau d6 dugc gui gidi trinh ty tai
cong ty CP Ky thuat va Sinh hoc tng dung
Viet Nam. Trinh ty 16S rDNA cia cac chung
LAB phan lap dudc so sdnh trén ngan hang gene
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).

3. Két Qua va Thao Luan

3.1. Két qua phan lap LAB tit miu dat trong
rau

Vi khuan lactic (LAB) c6 mit khap noi trong
ty nhién nhu dat, nude, thyc vat, sita, trong
dudng rudt clia ngudi vad dong vat. Nhidu loai
LAB dugc phat hién dau tién trén thuc vat
(Mundt, 1970). Da Lat ¢6 khi hau mién nui 6n
hoa va diu mat quanh nam, 1a viing nong nghiép
tri1 phi didc biet véi nhitmg san pham rau va hoa,
13 noi cung cip rau cho cac khu vyc phia Nam va
ca nuée. Do dé, cic ving dit trong rau 6 Da Lat
c6 thé c¢6 he LAB da dang va phong phd.

Mau dat duge thu thap tit cic vuon trong rau
xa lach, cai théo, sup-lo, si, dau tay, cai canh,

Hinh 1. Khuan lac mot s6 dong vi khudn lactic duge
phan 1ap tit mau dat trong rau.

tan 6, b6 x6i ¢ phudng 5, 7, 10 va 11, thanh phd
Da Lat (Lam Ddng). Ti 33 mau dit da phan
lap dugce 25 khuan lac c6 vong phan giai CaCO3
xung quanh nghi ngd 12 LAB (Hinh 1). C4c dong
LAB dugc tuyén chon c6 khuan lac nhé, tron, 16i,
mau tring duc, bs déu, déu la vi khuan Gram
duong va cho két qua catalase am tinh. Té bao
nhé, hinh que, ding thanh do6i, cum, ho#ic thanh
chudi (Hinh 2). Cac dong LAB phan 1ap c6 céc
dac diém tuong tu véi vi khudn lactic da duoc
mo ta trude day (Chen & ctv., 2005; Ekundayo,
2014).

)jy) (D

Hinh 2. Hinh dang té bao mot s6 dong vi khuan
lactic phan lap.

3.2. Két qua thit nghiém kha nang sinh acid
lactic

Qua trinh lén men ciia LAB 1a qu4 trinh chuyén
héa carbohydrate tao thanh acid lactic nhu 1a san
pham cudi ciing ctia qua trinh lén men (Abdel-
Rahman & ctv., 2013). Acid lactic tt LAB da
dugc ing dung rong rai trong nhiéu linh vie, dic
biét, trong néng nghiép acid lactic gitp d6i khang
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Hinh 3. Hoat tinh khang ndm bénh ciia cic dong vi khudn lactic tuyén chon. (A) Phytopthora sp., (B)
Fusarium ozysporum. DC: dbi chiing.
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Bang 1. Kha nang sinh acid lactic ctia cac dong vi khudn lactic (LAB) tuyén chon

Dong LAB Vong phan gidi CaCOg (cm)  Acid lactic (mg/mL)
DT2 1.03 1.8
CT3 1,33 14,3
CC2 1,20 13,8
XL7 1,27 13,8
$2 1,07 12,0

Bang 2. Ti Ig tic ché ndm bénh ctia cac dong vi khudn lactic (LAB) tuyén chon

F. oxysporum

Phytopthora sp.

Dong LAB — 230 0he (%) Mo 46 o b Ti 16 tic ohé (%) Miie do tic ohé
DT2 10,66 1 57,44 3
CT3 19,96 1 56,51 3
CC2 15,13 1 54,62 3
XL7 10,01 1 50,86 3
S2 11,73 1 56,52 3

v6i cac mam bénh, cdi tao dat, gidm mui hoi, do
doé lam tang gia tri nong nghiép (Andreev & ctv.,
2018).

Kha nang sinh acid lactic ctia cac dong LAB
tuyén chon dugc xéc dinh dua vao vong phan giai
CaCOg3 trén dia thach va dugc dinh lugng dya
theo phuong phap chuan do NaOH. Vong phan
gidi CaCOj3 ctia cac dong LAB sau 2 ngay dao
dong tur 0,87 — 1,33 c¢m, tuong tng vé6i ham lugng
acid sinh ra tt 11,4 — 14,3 mg/mL. Trong d6, 5
chiing ¢6 kha nang sinh acid cao nhat (Bang 1)
duge tuyén chon cho cac thi nghiem sau.

3.3. Két qua khao sat tinh khang cia LAB d6i
véi ndm va vi khuin gay bénh

Hoat tinh khang ndm ctia cac dong LAB tuyén
chon dugce khéo sat v6i Phytopthora sp. va Fusar-
ium ozysporum, tinh khang khuan dugc khao sat
v6i vi khuan Gram am gom E. coli va Salmonella
typhi va vi khudn Gram duong gom Bacillus spiz-
izendi va Staphylococcus aureus. Két qua khao sat
tinh khang nadm dugc thé hien ¢ Bang 2 va Hinh
3, va tinh khang khuan thé hién ¢ Bang 3. Céc
LAB tuyén chon thé hién tinh khang F. ozyspo-
rum (v6i ti 1é e ché tur 10,66 — 19,96%, miic do
1) thap hon so v6i Phytopthora sp. (v6i ti 1e tc
ché tir 50,86 — 57,44%, mic do 3).

Nho kha niing san xuét cic acid hitu co (nhu
acid lactic hodc probionic) va cac hgp chat khéng
sinh (nhu bacteriocin), LAB dugc st dung nhu
la tac nhan kiém soat mam bénh trén cay trong
(Daranas & ctv., 2019), mam bénh trong dat
(Lutz & ctv., 2012) va kiém soat cic bénh sau

Bang 3. Kha nang khang khuan ciia cic dong vi
khudn lactic (LAB) phan lap

Dudng kinh vong vo khuan (mm)

Dong LAB B. spizizenit S. typhi
DT2 4,90 2,43
CT3 - 3,37
CC2 3,67 3,00
XL7 3,50 3,23

52 3,33 3,17

-: khong c¢6 vong vo khuan.

thu hoach (Caplice & Fitzgerald, 1999).

Trude d6, Wang & ctv. (2012) da thu nhan
duge hai hgp chat khang nam (Benzeneacetic acid
va 2-propenyl ester) tit Lactobacillus plantarum
IMAU10014 c6 hoat tinh phd rong khang Botry-
tis cinerea, Glomerella cingulate, Phytophthora
drechsleri Tucker, Penicillium citrinum, Peni-
cilliuvm digitatum va Fusarium oxysporum. Zeb-
boudj & ctv. (2014) da béo cao rang, 4 dong LAB
gdm Lactococcus lactis subsp. lactis, Lactococ-
cus lactis subsp. lactis biovar. diacetylactis, Leu-
conostoc mesenteroides subsp. mesenteroides va
Leuconostoc mesenteroides subsp. mesenteroides
biovar. dextranicum c6 kha nang tc ché tang
trudng cta F. oxysporum f. sp. albedinis tur 13,51
— 40,29% tren moi truong PDA. Nam 2018,
Juodeikiene & ctv. da ching minh cac dong LAB
Lactobacillus sakei KTU05-6, Pediococcus acidi-
lactici KTUO05-7, va Pediococcus pentosaceus co
kha ning lam gidm doc td clia Fusarium trong
qué trinh ndy mam cta hat lda mi lén dén 73%,
dong thoi cac dong LAB nay con thé hien tinh
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Bang 4. Két qua so sanh trinh ty 16S rDNA ciia cdc dong vi khudn lactic (LAB) tuyén chon trén

ngan hang gene

STT Dong LAB Loai tuong dong (%) S6 higu
Lactobacillus plantarum strain T17 (100%) MG739432.1
Lactobacillus plantarum strain MKU9 (100%) MT549143.1
1 DT2 Lactobacillus plantarum strain MKU7 (100%) MT549142.1
Lactobacillus plantarum strain 8941 (100%) MT539056.1
Lactobacillus plantarum strain 8283 (100%) MT538969.1
Lactobacillus plantarum strain MKU9 (99%) MT549143.1
Lactobacillus plantarum strain MKU7 (99%) MT549142.1
2 CT3 Lactobacillus plantarum strain 8941 (99%) MT539056.1
Lactobacillus plantarum strain 8283 (99%) MT538969.1
Lactobacillus plantarum strain 8194 (99%) MT538940.1
Lactobacillus plantarum strain Sourdough EO011 (97%) MG754687.1
Lactobacillus plantarum strain Sourdough EO01 (97%)  MG754679.1
3 CC2 Lactobacillus plantarum strain Sourdough E9 (97%) MG754548.1
Lactobacillus plantarum strain RK37 (97%) KF225698.1
Lactobacillus plantarum strain FQO011 (97%) KF418818.1
Lactobacillus plantarum strain MKU9 (100%) MT549143.1
Lactobacillus plantarum strain MKU7 (100%) MT549142.1
4 XL7 Lactobacillus plantarum strain 8941 (100%) MT539056.1
Lactobacillus plantarum strain 8283 (100%) MT538969.1
Lactobacillus plantarum strain 8194 (100%) MT538940.1
Lactobacillus plantarum strain IDK 120 (99%) MT211513.1
Lactobacillus plantarum strain R12 (99%) MG841152.1
5 52 Lactobacillus plantarum strain MKU9 (99%) MT549143.1
Lactobacillus plantarum strain MKUT7 (99%) MT549142.1
Lactobacillus plantarum strain 8941 (99%) MT539056.1

khang ndm phd rong, dac biet 1y véi F. culmo-
rum va F. poae.

Céac dong LAB khéo sat khong thé hien tinh
khang v6i E. coli va S. aureus, nhung khang véi
B. spizizenii va S. typhi v6i duong kinh vong vo
khuan trung binh lan lugt 13 3,33 — 4,90 mm va
2,43 — 3,37 mm dudc quan sat thong qua vong vo
khudn trén dia thach sau 24 gis, trong d6 c6 dong
CC2 khong thé hién tinh khang v6i B. spizizenii
(Bang 3).

3.4. Két qua dinh danh cac dong LAB dugc
tuyén chon

Céac dong LAB tuyén chon duge dinh danh
bing cach giai trinh ty ving gene 16S rRNA sau
khi duge khuéch dai véi cap universal primer 27F
va 1492R bang PCR (Hinh 4). Két qué so sanh
trinh ty 16S rDNA ciia cac ching LAB tuyén
chon duge thé hien 6 Béang 4.

Theo két qud so sanh trén ngan hang gen, ci
nam mau LAB tuyén chon déu c6 trinh tu 16S

rDNA tuong dong vé6i loai Lactobacillus plan-
tarum tt 97 dén 100%. Két qua nay tuong dong
v6i cac dac diém vé hinh thai hoc clia cac ching
LAB tuyén chon, 14 cac vi khuan cé khuan lac
nho dang diém (punctiform), 16i (convex), by déu
(entire margin), mau tring duc (opaque) (Hinh
1); bat mau Gram duong, té bao hinh que, xép
thanh timg cdp, ting cum, hodc thanh chudi co
chiéu dai khac nhau (Hinh 2). Dic diém hinh
dang va té bao ctia cac chiing LAB tuyén chon
trong nghién citu nay ciing phtt hgp véi mo ta vé
vi khuan L. plantarum ctia Qian & ctv. (2018)
va Talashi & Sharma (2019). Trudc d6, Yanagida
& ctv. (2006) cing da phan 1ap duge 3 ching L.
plantarum trong 42 mau vi khuan tit cac mau
dét c6 kha ning sinh acid bao gom L. plantarum
C072201; L. plantarum C101904; L. plantarum
C121204. Mot nghién cttu khac ctia tac gia Ekun-
dayo (2014) da phan lap 11 dong Lactobacillus tit
dat xung quanh viing ré cay 6i va bap, trong dé
¢6 3 dong la L. plantarum. L. plantarum thudng
dudgc tim thiy trong tu nhién, c6 tam quan trong
cong nghiép nhu 14 mot yéu t6 quan trong clia cac
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chat len men dugc sit dung trong cac san pham
thuc phdm lén men chita men vi sinh, dugc tieu
thy trén toan thé gidi.

1.5 kb

Hinh 4. Két qua khuéch dai ving gene 16S rRNA
clia cac dong vi khudn lactic tuyén chon. L: thang
DNA, (-) ddi chitng am.

4. Két Luan

T 33 méu dat tit cdc vuon rau tai Da Lat da
tuyén duge 5 dong LAB (DT2, CT3, CC2, XL7,
va S2) ¢6 kha ning khéng Fusarium oxysporum
vdi ti 18 e ché tir 10,66 — 19,96% va khang Phy-
topthora sp. véi ti & e ché ti 50,86 — 57,44%.
Cac dong LAB khong thé hien tinh khang véi E.
coli vd Staphylococcus, nhung khang dong thoi
Bacillus spizizenii (trit dong CC2) va Salmonella
typhi. Cac dong LAB nay ¢6 trinh ty 16S rDNA
tuong dong véi chiing Lactobacillus plantarum tit
97 — 100%.

L&i Cam On

Nghién citu nay 13 mdt phan ctia dé tai khoa
hoc va cong nghé cip co s ma sd CS-SV18-
CNSH-03 dugc cap kinh phi bdi Truong Dai hoc
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ABSTRACT

Lisianthus (Eustoma grandiflorum (Raf.) Shinn) is favored in deco-
ration because of its long-lasting and colorful flowers. The objective
of the experiment was to evaluate the effects of different levels
of nitrogen on the growth and development of three Lisianthus
cultivars pot-planted in Ho Chi Minh City. The experiment was laid
out in split - plot design (SPD) with four levels of nitrogen (3; 4; 5;
6 g/pot) being the main factor and three lisianthus cultivars (Pink;
Yellow; White/Purple) being the subordinate factor. Each pot was
planted with one plantlet. The results indicated that plants applied
with 4.0 g nitrogen per pot gave the best performance in plant
height (18.41 ¢cm) and number of leaves (24.08 leaves/plant) at 60
days after planted (DAP). The Pink cultivar reached the highest
plant height (19.92 cm), number of leaves (43.53 leaves/plant)
as well as number of flowers buds (12.31 buds/plant). The Pink
cultivar, when applied with 4.0 g nitrogen/pot, gave the highest
plant height (21.38 cm) at 60 DAP.
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D. (2020). Effect of nitrogen levels on growth and development of three Lisianthus (Fustoma
grandiflorum (Raf.) Shinn) cultivars pot-planted in Ho Chi Minh City. The Journal of Agriculture

and Development 19(4), 10-17.
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1. DPat Van Dé

TOM TAT

Cay hoa céat tudng (Eustoma grandiflorum (Raf.) Shinn) dugc ua
chuong trong trang tri béi hoa bén dep va c6 mau sic da dang.
Muyc tiéu ctia nghién citu 13 nhim danh gid dugc anh hudng ciia cac
lugng dam khac nhau dén sinh trudng va phét trién ciia ba giéng
hoa cat tudng trong chau tai Thanh phd Ho Chi Minh. Thi nghiém
hai yéu t6 dugc bd tri theo kiéu 16 phu véi lugng dam (3; 4; 5; 6
g/chau) 1a yéu t6 chinh va gibng (mau héng, mau vang, mau tring
vién tim) la yéu t6 phu. Cay hoa cat tudong khi dugc bén lugng
dam 4 g/chau cho két qud t6t nhat vé chidu cao cay (18,41 cm) va
s6 14 (24,08 14/cay) tai thsi diém 60 ngay sau trong (NST). Gidng
hoa cat tuong mau héng c6 chiéu cao cay trung binh (19,92 cm),
s6 14 (43,53 14/cay), s6 nu (12,31 ny/cay) cao nhit so véi cic gibng
khac trong thi nghiém. Gidng hoa cat tudng mau hong dudc bén
lugng dam 4 g/chau cho két qué tét nhat vé chiéu cao cay (21,38
cm) tai thai diém 60 NST.

thich hgp v6i nhiét do va cuong do anh sang
thap (Nguyen & ctv., 2019). Hién nay, cay hoa

Cay hoa cat tuong (Eustoma grandiflorum
(Raf.) Shinn) thuoc ho Gentianaceae, ¢6 nguon
goc tir cac viing phia Nam Hoa Ky (Popa & ctv.,
2004; Jafari & ctv., 2017). Hoa cat tudng dugc
thi truong uwa chuong vi da dang vé mau sic,
hinh dang v& kich c&; dic biét vao cac dip 1& Tét,
nhu cau st dung hoa cat tudng trong trang tri
thuong tang cao (Nguyen & ctv., 2019). Cay hoa
cét tudng c6 thé duge st dung lam hoa cit canh
hoac trong chau véi nhiéu mau sic khac nhau nhu
hong, vang, trang, tfm hodc pha tron nhiéu mau
(Asen & ctv., 1986; Kunitake & ctv., 1995).

Cay hoa cat tuong la loai cay trong 6n déi,

cat tuong dudc trong nhicu ¢ Lam Dong va mot
s6 tinh mién Bic nudc ta. Thanh phé H6 Chi
Minh I& dia phuong c6 nhu cau rat 16n vé hoa
kiéng, mac dit san lugng hoa trong chau (bao
gdm cay hoa cat tudng) udc tinh dat 6,7 trieu
chau/nam nhung van chua dap ting di nhu cau vé
cay trong chau ciia thanh phé (HCMCPC, 2016).
Cay hoa cat tuong dugc trong trén dia ban thanh
phé 13 co hoi thuan lgi dé ngudi tréng hoa nang
cao hiéu qua san xuat nho tiét kiem dudc chi phi
van chuyén.

D6i v6i san xuét hoa kiéng, viéc trong ra chau
hoa dep dap tng thi hiéu ctia ngudi tieu dung
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13 diéu can thiét. Trong d6, dam la yéu t6 dinh
dudng da lugng thiét yéu va khong thé thay thé
déi v6i doi sdng ciia thuce vat, bao gom cay hoa
cat tuong. Nhu cau dam ctia hau hét cay trong rat
cao (Mengel & ctv., 2001; Le, 2006). Cay trong
thiéu dam trd nén cdi coc, vang 14, sinh trudng
cham. Trong khi dé, cay thita dam lai dé bi vong,
d6 ngd v nhay caAm véi sau, bénh hai. Déi véi cay
hoa cét tusng dudc trong trong chau thi bo ré bi
gi6i han 6 mot thé tich nhat dinh, do d6 can thiét
phéi lugng dam thich hgp dé cung cip cho cay,
gitip chau cay tré nén can doi. ny ban nhan dan
tinh Lam Dong khuyén céo bén 310 kg N/ha cho
cay hoa cat tudng cit canh dudc trong & mat do
30.000 dén 32.000 cay/ha dugc thu hoach hai 1an
(LDPPC, 2012), tuong duong khodng 5 g N/cay
& mbi lan thu hoach. Tuy nhién, nghién ciu vé
nhu cau dinh duéng dam cho cay hoa céat tusng
trong chau hién nay con rat han ché.

Bén canh dinh dudng, gidng la mot trong
nhitng yéu t6 quan trong déi véi san xuit nong
nghiép. Giéng hoa cat tudng rit da dang vé mau
sic, hinh dang, c6 trén 200 gidng hoa cat tudong
duge ban phd bién ¢ Hoa Ky va nhidu qubc gia
khac (Harbaugh & ctv., 2000). Mdi giéng cay
trong thuong c6 nhing dic diém khac nhau vé
sinh truéng, phét trién ciing nhut nhu cau vé dinh
dudng. Viéc nghién citu dé tim ra lugng dam thich
hop cho mot s6 gidng hoa cat tuong dé giap cay
sinh truéng, phat trién tét, dong thoi tiét kiem
chi phi sdn xuét 1a didu can thiét.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Thdi gian va dia diém

Thi nghiém duge thyc hieén tit thang 10/2019
dén 02/2020 tai Trai thyc nghiem Khoa Nong
hoc, Truong Dai hoc Nong Lam Thanh phé Ho
Chi Minh.

2.2. Vat liéu nghién cttu

Cay gidng: Cay giéng hoa cat tudng dudgc gieo
tit hat c6 di 6 14 that, chiéu cao 3,30 dén 3,75 cm
khong c¢6 triéu ching cua sau, bénh gay hai. Cay
gibng do cong ty TNHH Da Lat Hasfarm cung
cap.

Gia thé: Gia thé bao gdbm phan bo, mun dita,
tro trdu vd dit mit dude tron theo cong thitc
30% phan bo + 40% mun dita + 20% tro trau +
10% dat mat (tinh chat gia thé duge trinh bay &

Bang 1). Lugng gia thé dugc cho vao chau tuong
ing 1,2 kg/chau. Phan bén gbc: Urea (46,3% N);
Super lan Long Thanh (16,0% P205); Kali clorua
(60% K»0).

Chau trong: Cé duong kinh mit x dudng kinh
day x chiéu cao = 18 x 12 x 18 cm.

2.3. Phuong phap nghién ciu

Thi nghiem hai yéu t6 dugc bd trf theo kiéu 1o
phu (SPD), gdm 12 nghiém thtc va 3 lan lap lai.
Yéu t6 chinh gdm 4 lugng phan dam: 3; 4; 5 (D6i
chiing - DC) va 6 g N/chau. Yéu t6 phu gom ba
gibng hoa cét tuong: gidng mau hong, giébng mau
vang va giéng mau trang vién tim.

Téng s6 6 co s6: 36 6; S6 chau trén mdi 6 co s6:
20 chau/o; Tong s6 chau thi nghiem: 720 chau;
S6 cay trén mdi chau: 1 cay/chau; Dien tich thi
nghieém: 109,3 m?. Lugng phan nén: 3,0 g P,O5 +
3,5 g K20O/chau. Toan bo lugng lan bén vao gia
thé trudc khi trong 15 ngay. Lugng dam va kali
dugc chia déu thanh 10 1an bén, bén 7 ngay/lan
va bt dau vao thoi diém 15 NST.

Céc chi tiéu theo déi bao gom:

Chiéu cao cay (cm): do tit vét seo cap 14 dusi
cling dén dinh sinh trudng ctia chdi cao nhét trén
cay, dinh ki 15 ngay/ 1an cho dén khi cay bat dau
ra ny.

S6 14 (1a/ cay): dém tat ca s6 1a that tren cay,
dinh k¥ 15 ngay/lan dén khi cay bit dau ra nu.
L4 that dugc tinh khi nhin thay ré gbc 14 va phién
14.

S6 ny trén cay (ny/cay): dém tat ca cdc nu hoa
trén cay. Ghi nhan sé liéu 1 1an & thoi diém xuét
vuom (85 NST).

S6 hoa tren cay (hoa/ cay): dém tat ca cac hoa
da nd hoan toan trén cay. Hoa nd hoan toan dugc
tinh khi toan bd canh hoa xoe ra va nhin thiy roé
nhi hoa. Ghi nhan s6 lieu 1 1an & thoi diém xuét
vudn (85 NST).

S6 lieu thu thap dude tinh todn bing phan
mém Microsoft Excel; phan tich ANOVA, xép
hang Duncan & mitc o = 0,05 bing chuong trinh
SAS 9.1.

3. Két Qua va Thao Luan

3.1. K&t qua phan tich gia thé tréng ba gibng
hoa cat tudng trong thi nghiém

Két qua phan tich dit 6 Bang 1 cho thiy gia
thé duge sit dung dé trong cay hoa céat tuong cé

Tap chi Nong nghiép va Phdt trién 19(4)
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Bang 1. Két qua phan tich gia thé trong ba giéng hoa cat tudng trong thi nghiem

Chi tiéu Don vi Két qua phan tich Phuong phap
pHker (1:5) 6,94 pH meter
EC (1:5) mS/cm 3,05 EC meter
C hitu co % 14,227 Tiurin
N téng s6 % 0,391 Kjeldalh
C/N 36,386
P,05 tong sb % 0,375 So mau
K50 toéng s6 % 0,412 Quang ké ngon Iita
CEC meq/100g 8,063 Amoni axetat
Dung trong g/cm? 0,612 6ng dong kim loai
Ti trong g/cm? 1,403 Piknometer
D6 x6p % 56,379
Am do % 44,085 Phuong phap sy

do chua ¢ mic trung tinh va khong bi nhiém min
(Slavich & Petterson, 1993). Gia thé sau khi @ c6
ham lugng C hitu co tong s6 (14,227%) va C/N
(36,386%) cao cho thiy gia thé dang trong giai
doan phan hiy. Céac chit dinh dudng dam, lan
va kali tdng s6 déu ¢ mitc cao. Trong khi do, kha
ning trao doi cation CEC (8,063 meq/100 g) ctia
gia thé ¢ mic thip (Rayment & Lyons, 2011),
c6 thé do cac chat dinh dudng dugc giai phéng
& dang dé tieu trong gia thé khong cao, vi vay
can thiét phai bd sung them cac chat dinh duéng
trong qué trinh sinh truéng va phat trién ctia cay
hoa cét tudng. Gia thé c6 do x6p (56,379%) va
am do (44,085%) & miic trung binh.

3.2. Anh huéng ctia lugng dam dén chiéu cao
cay cla ba gibng hoa cat tudng

Két qua & Bang 2 cho thiy chiéu cao cay cla
ba gidng hoa cat tudng khac biét rat c6 ¥ nghia
thong ké ¢ thoi diém 15 NST. Gidéng hoa cat
tuong mau hong c6 chiéu cao cay (5,27 cm) t6t
nhat nhung khong khac biét thdng ké so vé6i giéng
mau vang; gibng mau trang vién tim cé chidu
cao cay (4,34 cm) thap nhat. Tai thoi diém nay,
chidu cao ciia cay hoa cat tuong khac biét chi
yéu do diic diém clia gidng va khong bi tac dong
béi lugng phan dam.

O thdi diém 30 NST, chidu cao cay hoa cat
tudng chiu anh hudng bdi yéu t6 lugng dam va
giébng. Khi boén céc lugng dam 3; 4 va 5 g/chau
cho cay hoa cat tudng, chiéu cao cay khong khac
biét thdng ké va cao hon so véi bén lugng dam 6
g/chau. Gidng hoa cat tuong mau hong c6 chiéu
cao cay tot nhat, dat 6,76 cm; trong khi gidng
mau vang vh mau trang vién tim cé chidu cao

cay thap nhat, lan lugt 13 5,63 va 4,97 cm. Tuong
tac gitta luong dam va giéng khong dnh huéng
dén chiéu cao cay hoa cat tuong & thoi diém nay.

Tuong ti, & thoi diém 45 NST, lugng dam va
gidng 4nh hudng ré rét dén chidu cao cay hoa cét
tudng. Cay hoa cat tuong duge bén lugng dam
5 g/chau cho chiéu cao cay (11,10 cm) tot nhat
nhung khong khéc biet thong ké so véi bén lugng
dam 4 g/chau (10,56 cm), tuy nhien khac biet rat
c6 y nghia théng ké so véi bén lugng dam 3 va 6
g/chau (1an lugt la 9,44 va 8,86 cm). Gidng hoa
cat tudng mau hong c6 chiéu cao t6t nhat, dat
12,09 cm cao hon so véi hai giéng con lai trong
thi nghiém. Chidu cao clia cay hoa cat tudng &
thoi diém nay khong bi 4nh huéng béi tuong tac
gitta yéu t6 lugng dam vi gidng.

O thdi dim 60 NST, chiéu cao cay hoa cat
tudng chiu d&nh huéng clia lugng dam, gidng va
tuong tac gitta hai yéu t6 nay. Chidu cao cay hoa
cat tuong khac bigt rat c6 ¥ nghia thong ké khi
duge bon cac lugng dam khéc nhau. Lugng dam
5 g/chau cho két qua chiéu cao cay (18,83 cm) tot
nhit nhung khong khac biét so v6i bén cac lugng
dam 3 va 4 g/chau (1an lugt 13 18,41 va 18,16 cm),
tuy nhién khac biét rat c6 y nghia théng ké so véi
bén 6 g/chau (13,89 cm). Diéu nay cho thiy viéc
bén lugng dam cao hon nhu cau cé thé gay doc
cho cay. Gidng hoa cat tusng mau hdng cé chiéu
cao cay t6t nhat, dat 19,92 cm vi gidng mau trang
vién tim c6 chiéu cao cay thap nhat (14,04 cm).
Két qua nay ciling tuong dong véi nghién ctitu clia
Nguyen & ctv. (2019) trén giong hoa cat tuong
mau hong khi cho biét chiéu cao cay dao dong tit
20,87 dén 36,57 cm & thai diém 55 NST. Gidng
hoa cat tudng mau hong khi duge bén lugng dam
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Hinh 1. S6 14 trén cay ciia gibng hoa c4t tudng mau hong duge bén cac lugng dam khac nhau & thai diém
30 NST.

5 g/chau cho chiéu cao cay tot nhat dat 23,07 cm
nhung khong khac biét théng ké so v6i bén lugng
dam 4 g/chau, dat 21,38 cm. Nhu vay, xét vé higu
qué kinh té, viec bon lugng dam 4 g/chau c¢6 wu
thé hon.

Nhin chung, c&y hoa cat tudng dudc trong chau
trong thi nghiégm c6 chiéu cao cay thap hon rét
nhiéu so v6i cay hoa cat tudng cat canh duge
trong & cac ving c¢6 khi hau mat mé (94 dén 126
cm) (Harbaugh & ctv., 2000). Tuy nhién, chiéu
cao cay hoa cat tudng trong thi nghiém can doi
so vdi kich thude chau trong.

3.3. Anh huéng ctia ludng dam dén sb 14 cta
ba gibng hoa cat tudng

Két qua & Bang 3 cho thiy, sb 14 trén cay cla
ba gidng hoa cat tudng khac biét rat c6 y nghia
thong ké & tat ci cac thoi diém theo déi. Trong
khi d6, lugng dam chi tac dong dén s6 14 trén cay
hoa cat tuong bt dau tit thoi diém 30 NST. Nhin
chung, tuong tac gitta lugng dam va gidéng khong
anh huéng dén chi tiéu nay.

O thoi didm 15 NST, s6 14 trén cay hoa cat
tudng khac biet rat c6 y nghia théng ké & ba
giéng khac nhau. Gidng hoa cat tudng mau hong
6 s6 1a trén cay (9,50 1a/cay) nhiéu nhat nhung

khong khac biét théng ké so véi gibng mau vang
(8,60 1a/cay); gibng mau trang vién tim c6 s6 14
trén cay it nhat (7,43 14/cay).

O thai diém 30 NST, yéu t6 luong dam va giéng
tac dong ro rét dén s6 14 trén cay hoa céat tudng.
Khi duge bon lugng dam 4 g/chau, cay hoa cat
tudng c6 s6 la trén cay nhidu nhat, dat 16,40
14/cay nhung khong khéc biet thong ke so véi
bon lugng dam 3 va 5 g/chau, tuy nhién cao hon
so v6i bon lugng dam 6 g/chau (10,62 cm) (Hinh
1). Diéu nay chiing t6 nhu cau dam ctia cay hoa
céat tuong khong vuot qua 6 g/chau, néu bén qua
nhiéu dam cay c6 thé sinh truéng cham. Giéng
hoa cat tudng mau hong cé sb 14 trén cay nhiéu
nhét, dat 17,75 14/cay, khac biet rat c¢6 ¥ nghia
théng ke so v6i hai giéng con lai trong thi nghiem.

O thoi diém 45 NST, cay hoa cat tudng duge
bén lugng dam 4 g/chau c6 s6 1a trén cay (24,08
14/cay) nhiéu nhat nhung khong khéac biet thong
ké so v6i bon 3 va 5 g/chau, tuy nhién khac biet
so véi bén lugng dam 6 g/chau (17,60 14/cay).
Gibng hoa cat tudng mau hong c6 s6 14 trén cay
(25,78 14/cay) nhiéu nhat nhung khong khac biét
théng ké so véi gibng mau vang; giéng trang vién
tim 6 s6 14 trén cay (18,43 14/cay) thap nhat.

O thoi didm 60 NST, s6 1a trén cay hoa cét
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Bang 2. Anh hudng clia lugng dam dén chidu cao cay (cm) ciia ba giéng hoa cat tuong

Thoi diém NST  Luong N (g/chau) fong \gfgng (G%réng ———— TB(N)
3 5,04 4,38 4,27 4,56
4 5,46 5,08 4,15 4,90
15 5 (DC) 5,53 5,01 4,22 4,92
6 5,06 4,60 4,73 4,80
TB (G) 5,272 4,77%P 4,34P
CV %) = 9,69; FN = 1,11™; FG = 12,08**; FN*G = 1,18™
3 6,43 5,65 5,27 5,782P
4 7,03 6,21 5,23 6,162
30 5 (DC) 7,29 5,96 5,20 6,152
6 6,29 4,70 3,97 4,99b
TB (G) 6,76 5,63P 4,97°
CV (%) = 13,01 ; FN = 485" ; FG = 18,39 ; FN*G = 0,41™
3 13,68 11,91 8,98 9,44b¢
4 15,25 11,84 8,40 10,562P
45 5 (DC) 14,73 11,92 9,32 11,102
6 11,14 8,67 6,22 8,86°
TB (G) 12,09% 9,89P 7,98°
CV (%) = 13,57; FN = 6,01* ; FG = 27,67" ; FN*G = 0,85™
CV (%) = 13,01 ; FN = 4,85 ; FG = 18,39"* ; FN*G = 0,41"
3 18,69P°d 19 93Pc 15,87¢F 18,16®
4 21,382 19.12bed 14,71F 18,412
60 5 (DC) 23,07 18,51¢de 14,93f 18,832
6 16,52def  14,53f 10,632 13,89P
TB (G) 19,922 18,02P 14,04¢

CV (%) = 6,16; FN = 41,87"*; FG = 10,72"*; FN*G = 4,76

a'f’l"rong cling mot nhém gia tri trung binh, cac sé c6 cing ky tu di kem thé hién sy khac biét khéng c6 §

nghia théng ké; ns: khong c6é khac bigt théng ke.
*: Khéc biét c6 y nghia théng ké a = 0,05,

tusng chiu anh hudng clia yéu té lugng dam va
gibng. Cay hoa cat tuong duge bén lugng dam
4 g/chau c6 sb 14 trén cay nhidu nhat, dat 40,54
14/cay nhung khong khac biét théng ké so véi
bén lugng dam 3 va 5 g/chau. Cay hoa cat tudng
duge bon lugng dam 6 g/chau co s 14 trén cay
it nhat, dat 31,70 1a/cay. Gidng hoa cat tudng
mau hong c6 s6 14 trén cay nhidu nhat, dat 43,53
1a4/cay va it nhét 13 gibng mau tring vién tim,
dat 29,92 1a/cay, chénh lech 13,61 1a/cay. Két qua
nay ciing tuwong dong véi nghién cttu cltia Ahmad
& ctv. (2017) va Nguyen & ctv. (2019).

3.4. Anh huéng cua luong dam dén sé nu va
s6 hoa ctia ba giéng hoa cat tudng

Két qua & Bang 4 cho thay, s6 nu trén cay
clia ba giéng hoa cat tudng khac nhau trong thi
nghiém thi khac biét rat c6 § nghia théng ke.
Gibéng hoa cat tudng mau hong c6 s6 nu trén cay

**: khac biét rat c6 y nghia théng ké 6 o = 0,01.

(12,31 ny/cay) nhiéu nhat, nhung khong khac
bigt so v6i gidng mau vang (10,84 ny/cay) va
cao hon so vdi gidng mau trang vién tim (10,00
nu/cay). Yéu t6 lugng dam, tuong téc giita lugng
dam va gibng khong d4nh huéng dén chi tieu sb
nu trén cay.

Két qua & Bang 4 ciing cho thay, su khac biét
vé s6 hoa ctia ba giéng hoa cat tusng dudi anh
huéng ciia bén lugng dam khac nhau trong thi
nghiém thi khong c6 ¥ nghia thong ké. S6 hoa trén
cay dao dong tir 4,43 dén 7,10 hoa/cay. Két qua
nay ciing tuong tu nghién ciu ctia Nguyen & ctv.
(2019) khi cho biét s6 hoa trén cay hoa cat tudng
dao dong trong khoang 4,39 dén 7,53 hoa/cay.
Diéu nay cho thiy, lugng phan dam trong thi
nghiém khong tac dong dén qué trinh hinh thanh
nu v né hoa ciia ba giéng cat tudng trong thi
nghiém.
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Bang 3. Anh hudng ctia lugng dam dén sb 14 (14/cay) clia ba giéng hoa cét tudng

Thi diém NST ~ Luong N (g/chau) fiong Vsllgng (Tc‘}r;/ng ———— TB(N)
3 9,98 6,83 7,73 8,36
4 9,17 8,30 7,13 8,20
15 5 (DC) 9,17 7,73 7,07 7,99
6 9,52 11,54 7,78 9,61
TB (G) 9,50*  8,60°P 7,43P
CV %) = 16,40 ; FN = 2,66™; FG = 6,27 ; FN*G = 2,11™
3 17,20 13,93 15,47 15,53%
4 18,87 16,33 14,00 16,407
30 5 (DC) 17,907 1543 13,87 15,762
6 16,97 7,57 7,33 10,62
TB (G) 17,75 13,32P 12,67P
CV %) = 1945 ; FN = 7,94" ; FG = 11,43%* ; FN*G = 1,55™
3 25,03 21,97 20,37 22,46
4 26,57 25,13 20,53 24,082
45 5 (DC) 26,83 22,97 19,00 22,932
6 2470 14,30 13,80 17,60P
6 16,97 7.57 7,33 10,62P
TB (G) 25,78%  21,09°P 18,43P
CV %) = 19,82 ; FN = 3,96 ; FG = 8,96 ; FN*G = 0,71™
3 38,93 36,13 30,70 35,262P
4 49,33 40,37 31,93 40,54*
60 5 (PC) 48,00 41,03 30,97 40,00%
6 37,83 31,20 26,07 31,70°
TB (G) 43,53*  37,18P 29,92¢

£33 £33 "
CV %) = 14,28; FN = 15,57 ; FG = 20,08 ; FN*G = 0,57"®

2°Trong ciing modt nhém gia tri trung binh, céc sé c¢6 cing ky tu di kem thé hién sy khac biét khong c6 y

nghia théng ké.

n5: Khong cé khéc biet théng ke, **: khac biét rat c6 y nghia thdéng ké 3 a = 0,01.

Bang 4. Anh huéng ciia lugng dam dén s6 nu (nu/cay) va s6 hoa (hoa/cay) clia ba gidng hoa
cat tuong

Chi tie theo doi  Tugng N (g/chan) —p=— \Eil;’ng (chrgng ———— TB(N)
3 12,10 11,07 10,23 11,13
4 14,47 11,43 10,63 12,18
$6 my (mu/cay) 5 (DC) 12,77 11,43 10,23 11,48
AR 6 9,90 943 8,90 9,41
TB (G) 12,31 10,84%° 10,00°
CV %) = 17,33; FN = 1,15™ ; FG = 4,47 ; FN*G = 0,37™
3 143 5023 5,53 5,40
4 710 6,10 5,90 6,37
. X 5 (DC 6,47 577 5,43 5,89
86 hoa (hoa/cay) (6 : 5,77 5,43 5,33 5,51
TB (G) 6,19 5,63 5,55

CV %) = 14,90; FN = 0,89™; FG = 1,06™; FN*G = 0,38™
a'bTrong; ciing mot nhém gia tri trung binh, cic s6 c6 cung ky tu di kem thé hién sy khac biet khong c6 §
nghia théng ké.

"$: khong c6 khac biét thong ke, *: khéc biét cé y nghia théng ké § a = 0,05.
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4. Két Luan

Ba giéng hoa cat tuong khi duge bén luong
dam 4 g/chau cho két qua tot nhéat vé chiéu cao
cay (18,41 cm) va s 1a (24,08 la/cay) tai thoi
diém 60 NST. Giéng hoa cat tuong mau hong cb
chiéu cao cay trung binh (19,92 c¢m), s6 14 (43,53
14/cay), s6 nu (12,31 nu/cay) cao nhat so véi céc
gibng khac trong thi nghiem. Gidng hoa cét tuong
mau hong duge bén lugng dam 4 g/chau cho két
qué t6t nhat vé chiéu cao cay (21,38 cm) tai thoi
diém 60 NST.

Loi Cam Doan

Ching t6i cam doan bai bao do nhém téac gia
thire hién va khong c6 bat ky mau thuin nao gitta
cac tac gia.
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ABSTRACT

Coconut palm (Cocos nucifera L.) is one of the most important oil crops
in the tropics. The tree is able to grow well under saline intrusion con-
dition. However, in the case of high level of salinity for a long period,
the coconut tree is severely affected, resulting in poor growth and yield.
Therefore, providing balance and sufficient nutrients would help plants
tolerate better to unsuitable environment including salinity. Among plant
macronutrients, phosphorus is considered to help coconut tree have more
roots and leaves, stimulating flowers formation and fruit setting which
lead to improve yields. The aim of this work was to determine effects
of the amount of phosphorus fertilizer and the frequency of application
on growth, yield and quality of coconut tree at early reproductive stage
under saline intrusion condition. Two two-factor experiments were con-
ducted in Binh Dai district, Ben Tre province and Tan Phu Dong district,
Tien Giang province where the highest salinity in the dry season reached
13.8%0 and 6.3%o, respectively. The treatments of experiments were ar-
ranged in split-plot design (SPD) with three replications. The main plot
factor was the frequency of phosphorus fertilizer application (2 and 4
times per year) and the sub-plot factor was the amount of phosphorus
fertilizer (30, 45, 60 and 75 kg P20Os5/ha/year). The results showed that
coconut trees grew best with the treatment of four applications of 60
kg P2Os/ha/year, corresponding to 0.3 kg P2Os /tree/year. The trees in
this treatment had more leaves, fruit setting, nut number per tree and
higher yield than other treatments under saline intrusion condition.

Cited as: Nguyen, T. D. H., Le, N. C., Thai, T. N. Q., Luu, T. Q., & Nguyen, C. D. X. (2020).
Effects of phosphorus fertilizer on growth, yield and quality of coconut at early reproductive stage
under saline intrusion condition in Mekong Delta. The Journal of Agriculture and Development

19(4), 18-27.
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1. Dat Van Dé

TOM TAT

Cay duta (Cocos nucifera L.) 1a mot trong nhitng cay trong lay dau quan
trong & cac viing nhiét déi. Cay dira c6 kha ning sinh trudng tét trong
did¢u kién xam nhap min. Tuy nhién, néu xam nhap man cao va kéo
dai, cay dira sé bi &nh hudng nghiém trong, sinh truéng cham va cho
nang suat kém. Vi thé, cung cip can bing va day du chit dinh dudng
sé gitip cay dita ting kha nang chéng chiu & cac diéu kien bat 1gi, trong
do6 c6 xam nhap min. Trong cac loai dinh duéng da lugng, 1an gitp cho
cay dita ra ré t&t va ting trudng sb 14, kich thich ra hoa vi tang ti lé
dau trai, qua d6 cai thién nang suit. Vi vay, nghién citu dugce tién hanh
nham xac dinh s6 1an bén va lidu lugng phan lan dén sinh truéng, ning
suat cay dita va chat lugng trai dita & giai doan dau kinh doanh trong
didéu kien xam nhap man. Hai thi nghiém hai yéu t6 dugc thuyc hien
tai huyén Binh Dai, tinh Bén Tre v& huyén Tan Pha Déng, tinh Tién
Giang, c6 do min cao nhit vho mua kho lan lugt 1a 13,8%0 va 6,3%eo.
Thi nghiem duge bd tri theo kiéu 16 phu véi 3 1an lap lai. Yéu t6 chinh
14 s6 1an bén (2 va 4 1lan/nam) va yéu t6 phu la lidu lugng phan lan (30,
45, 60 va 75 kg P2O5s/ha/nam). Két qua cho thiy cay dita sinh trudng
t6t nhat & nghiém thic bén 4 1an/nam véi 60 kg P20s/ha/nam, tuong
ting vé6i 0,3 kg P2O5/cay/ndm. Cay dita & nghiém thiic nay c6 s6 14 moc
thém, ti 16 dau trai, sd trai/cay va ning suit cao hon so véi cic nghiem
thitc con lai trong didu kién xam nhap man.

cay an trai hay cong nghiép lau nam khac nhung
¢6 tinh 6n dinh vé thi trudng va bén viing vé moi

Cay dita (Cocos nucifera L.) 1a loai cay lay dau
duge trong phd bién ¢ viing nhiet déi tren thé
gi6i (Nguyen & ctv., 2005). V6i nhicéu gid tri dinh
dudng va cong dung, cay dita c6 vi tri quan trong
trong cd cau cay trong clia cic nuée khu vige nhiét
déi. Tinh dén cudi nam 2018, tdng dién tich trong
dira trén toan thé gidi 14 12.303.924 ha, dat san
lugng 60.773.435 tan (FAO, 2020). Nhu cau tieu
thu cac san pham tuci dén ché bién tir cay dita
duge du bao sé tang cao trong tuong lai. Cay dua
c6 nhiéu gia tri kinh té, tuy khong cao so véi cac

trudng sinh théi (Cheng, 2011). Tuy nhién, trong
tinh hinh bién déi khi hau, kha nang nhiém man
duge dy bao ngay cang cao, anh hudng nghiém
trong t6i sdn xuét cay trong néi chung va canh
tac cay dua ndéi rieng. Theo Thai & ctv. (2018),
cay dita c¢6 kha ning chiu min cao lén dén 10%o,
nhung thyc té cho thiy tai dong bang song Ctu
Long xam nhap man & miic cao va kéo dai dan
dén kha ning sinh trudng va ning suit clia cay
dita gidm di, trong d6 a4nh hudng nhiéu nhat tai
mot s6 viing dién hinh nhu Binh Dai, Thanh Pha,
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tinh Bén Tre va Tan Pha Déng, tinh Tién Giang.
Theo BTSO (2018), san lugng dua cia Bén Tre
nam 2018 giam tit 50 dén 60% so v6i nam 2017
do &nh huéng clia xam nhap man.

Cay dua c6 dac tinh sinh trudng lién tuc va
ra hoa dau trai quanh nim, do d6 néu dugc bon
phan nhiédu 1an trong nam cay sé sinh trudng tot,
ra hoa lién tyc, ting s6 phat hoa vi cai thién
nang sudt. Cliing mot lugng phan bén, néu dudge
chia bén nhiéu 1an sé gitip cay hap thu hiéu qua
hon va tranh duge sy that thoat (Tran & Nguyen,
2011). Trong cac loai phan bén, phan 1an tac dong
nhiéu dén qua trinh kich thich ra ré, thic day sinh
truéng va phan héa mam hoa, qua d6 gitp cay
dira tang s6 phat hoa, s6 hoa cai, ti lé thu phan
thu tinh, sy hinh thanh va nang cao chat luong
trai. Theo Nguyen & ctv. (2005), phan lan gitp
bo 1é ciia cay dita phat trién manh, cay hap thu
cac chat dinh dudng trong dat t&t hon va tao didu
kién cho cay dita ra hoa sém & thoi ky dau giai
doan kinh doanh. Cac nghién cttu cho thiy, trén
viing dat nhiém man, lidu lugng phan lan thich
hop cho cay dita Ta & thai ki dau giai doan kinh
doanh tit 30 dén 40 kg P2Os5/ha/nam (Nguyen &
ctv., 2005; Pham & ctv., 2010; Thai & ctv., 2015).
Tai dong bang song Cttu Long, liéu lugng phan
lan bén cho cay dita ctia nong dan ¢ mic 48 kg
P505/ha/nam trong thoi k¥ cho trai § mé hinh
chuyén canh dita Ta theo két qui diéu tra ctla
Tran & Trieu (2011). Phan lan ¢6 vai tro quan
trong ddi v6i cay dira, néu bi thiéu hut c6 thé
lam gidm sy sinh trudng va ning suit cay dang
ké nhung néu thita lan sé din dén trai dita chin
sinh 1y cham va khéi lugng com dira kho gidm
(Ton, 1974). Vi vay, nghién cttu nay da duge thyec
hién nhim xac dinh s6 1an bén va liéu lugng phan
lan thich hop cho sinh truéng, ning suat va chit
lugng cay dita trong tai ving dat nhifm min tai
Bén Tre va Tién Giang.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu thi nghiém

Gidng dita Ta duge Vién Nghién ctu Dau va
Cay c6 dau tuyén chon trong diéu kién nhiém
man. Vuon dita thi nghiém c6 5 nam tudi, dang
bat dau cho trai va cac cay thi nghiem c6 do
dong déu. Phan bén st dung 13 phan lan nung
chay Ninh Binh, gém c6 15% P50s5, 28% CaO,
14% MgO, 0,0012% Cd va c¢6 do am 1a 1%.

2.2. B tri thi nghiém

Thi nghiém duge b trf theo kiéu 16 phu (SPD)
gom c6 08 nghiém thiic va 03 lan lip lai, yéu td
16 chinh 1& s6 lan bén (2 va 4 lan/nam), yéu to
16 phy 12 lidu lugng phan lan (30, 45, 60 va 75 kg
P05 /ha/nam) trén nén phan bon 320 kg Komix
+ 90 kg N + 130 kg K50 cho ha/nam.

Thi nghiém dugc thyc hién tai xa& Binh Théi,
huyén Binh Dai, tinh Bén Tre v& x& Tan Phq,
huyén Tan Pha Déng, tinh Tién Giang tit thang
3/2019 dén 6/2020, trén hai ving dat c6 ham
lugng dinh dudng thap (Bang 1) v do min cao
nhét clia nuéc trong muong vudn dita vao mila
kho tai Bén Tre 1a 13,8%0 va 6,3%o0 tai Tién Giang
(Hinh 1).

Ham lugng dinh dudng trong dat va trong la
dita trude khi thi nghiém trinh bay & Bang 1 va
Béang 2.

Theo phuong phap ctia Santos & ctv. (1996) va
IRHO (1992) véi céc chi tiéu theo doi sau:

- Sinh trudng: téng s6 14 moc theém (14) va chidu
dai phan mang 14 ctia 14 chitc ning (cm). LA chiic
nang dude xac dinh tit 14 chua mé dén 14 vi tri
tht 14 tir trén xudng theo hinh xoay 6c.

- Nang suat: ti le dau trai (%), so trai/buong
(trdi) va nang suat thyc thu (trai/7 thang) tinh
dén thsi diém két thic thi nghiem.

- Chat lugng trai: khéi lugng trai (g), khoi
lugng com (g) va ham lugng dau (%) (xac dinh
ham lugng dau theo phuong phap thd AOCS
Aad-38).

- Ham lugng dinh dudng va chat hitu co trong
dat trude va sau thi nghiem: N dé tiéu (phuong
phép thit TCVN 5255:2009), P dé tieu (phuong
phép thit TCVN 5256:2009), K trao déi (phuong
phiap thit TCVN 8662:2011) va chat hitu co
(phuong phap thi TCVN 8941:2011).

- Ham lugng dinh dudng trong la chitc nang
trude va sau thi nghiem: nito (phuong phap thi
10 TCN 451:2001), photpho (phuong phap thi
10 TCN 453:2001) va kali (phuong phép thit 10
TCN 454:2001).

- Do pH va Ec cia mau dit cac nghiém thic
sau khi két thic thi nghiém bing may do Hanna
HI 2550.

Xit 1y s6 lieu: s6 lieu thu thap, téng hgp bing
phan mém Excel va xit Iy théng ké bang phan
mém SAS 9.1.
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Bang 1. Ham lugng dinh dudng trong dit trudc thi nghiém tai huyén Binh Dai,
tinh Bén Tre va huyén Tan Phu Dong, tinh Tién Giang

Chi tieu Don vi Binh Dai Tan Pha Dong
N dé tieu mg/100 g dat 1,40 1,90
P dé ticu mg/100 g dat 9,10 9,50
K trao do6i mg/100 g dat 31,30 33,90
Chét hitu co % 1,90 3,40
pH - A7 45
Ec mS/cm 0,42 0,18

Bang 2. Ham lugng dinh dudng trong la dita trudc thi nghiém tai huyén Binh Dai,
tinh Bén Tre va huyén Tan Pht Déng, tinh Tién Giang

Chi tieu Don vi Binh Dai Tan Pha Dong
N tdng % 1,50 1,60
P téng % 0,08 0,09
K téng % 0,80 0,97
G i (s
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Hinh 1. Dién bién do m#n tai Bén Tre va Tién Giang tit thang 1/2019 dén 6,/2020.

3. Két Qua va Thao Luan

Giang déu tang lén, trong dé véi ciing mot lugng
phan lan, ham lugng lan 6 cdc nghiém thitc bon 4

3.1. Ham lugng dinh dudng trong dat va trong lan/nam cao hon cac nghiém thitc bén 2 1an/nam,

la dira sau thi nghiém

diéu nay cho thiy khi sé lan bén ting lén, phan
bén it bi rita tréi va hiéu suit st dung phan bon

Bang 3 va 4 cho thay ham lugng dinh dudng  cao hon. Qua d6, do pH clia cac nghiem thic
trong dat sau thi nghiem tai Bén Tre va Tién duge cai thien, tang tit dén 0,48 dén 0,52 tai Bén
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Bang 3. Ham lugng dinh dudng trong dat sau thi nghiém tai huyén Binh Dai, tinh Bén Tre

Nghiém thtc (s6 lan bén/licu lugng phan lan)#)

Chi tieu Don vi 2/30 2/45 2/60 2/75 4/30 4/45 460 4/75
N dé tieu mg/100 g dat 3,2 35 39 38 37 39 41 42
P dé tien mg/100 g dat 12,1 12,3 125 127 12,6 128 135 14,1
K trao déi mg/100 g dat 32,6 32,1 324 328 328 332 331 342

Hitu co % 22 21 21 21 23 23 23 24

pH - 52 51 52 52 52 51 52 51
Ec mS/cm 082 083 082 08 080 08 082 083

(#)85 1an boén: 1an/nam; lidu luong phan lan: kg P2Os/ha/nam.

Bang 4. Ham lugng dinh dudng trong dat sau thi nghiém tai huyén Tan Pht Dong, tinh Tién

Giang

Y ) Nghiém thic (sé lan boén/liéu lugng phan lan)#)
Chi tieu Don vi 2/30g 2/45 2/((50 2/75 /4/30 4/g4g 4/60) 1775
N dé tieu mg/100 g dat 54 55 53 53 60 58 54 55
P détieu mg/100 g dat 11,3 11,5 138 145 121 124 142 147
K trao ddi mg/100 g d&t 352 36,6 354 36,1 381 379 368 38,1
Hitu co % 35 37 39 36 36 41 42 43
pH - 50 50 50 49 49 49 50 49
Ec mS/cm 0,63 060 062 062 061 063 063 0,62

(#)86 1an boén: 1an/nam; liéu lugng phan lan: kg P2Os/ha/nam.

Bang 5. Ham lugng dinh dudng trong 14 sau thi nghiém tai huyén Binh Dai, tinh Bén

Tre
I . Nghiém thtic (s6 lan bén/liéu lugng phan lan)#)
Chi tiew Donvi —7557 775 Q/é() 2/75 /4/30 1/45 4/60) 175
N % 159 16 163 164 16 166 1,75 1,73
P mg/kg 805 815 842 835 820 830 858 847
K % 085 086 091 090 086 093 1,00 094

(#)86 1an bén: 1an/nam; lidu luong phan lan: kg PoOs /ha/nam.

Bang 6. Ham lugng dinh dudng trong la sau thi nghiém tai huyén Tan Phua Doéng, tinh

Tién Giang
b . Nghiem thtic (s6 lan bon/lieu lugng phan lan)#)
Chitien  Donvi — =575 5760 2/75  4/30 4/45  4/60 4/75
N % 166 17 1,76 171 17 1,77 183 1,74
P mg/kg 1.204 1.239 1.269 1260 1.248 1275 1.293 1.270
K % 098 1,03 104 1,00 106 1,03 113 1,01

(#)86 1an bon: 1an/nam; lidu lugng phan lan: kg P2Os /ha/nam.

Tre va 0,47 dén 0,50 tai Tién Giang. Bén canh
do6, Ec trong dung dich dat tang lén so véi trude
thi nghiém cho thay téng nong do ion hoa tan
trong dung dich dat dudc cai thién, tao diéu kién
cho cay dira hap thu cac chat dinh duwéng dudc
dé dang, dong thai gitip cho cay tang kha ning
chéng chiu trong diéu kién xam nhap min.

Sau thi nghiém, ham lugng dinh dudng trong
14 dugc trinh bay ¢ Bang 5 va Bang 6.

Sy gia ting ham lugng dinh duéng trong dat

tac dong dén sy hap thu dinh dudng cia la va
ham lugng dinh dudng trong 14 déu ting hon so
v6i trude thi nghiem (Bang 5 va Béang 6). Cac
nghiém thic tai Bén Tre dao dong tit 805 dén 858
mg/kg, tai Tién Giang tir 1.204 dén 1.293 mg/kg.
Theo Nampoothiri & ctv. (2018), ham lugng lan
t61 wu trong 1a dira 1a 1.200 dén 1.300 mg/kg mdi
dap tng nhu cau cla cay dita, vi thé tai Bén Tre
chua dap tng da duge ngudng t6i wu. Didu nay
thé hien r6 trong diéu kien do min cao Anh hudng
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Bang 7. Anh huéng ctia sé 1an bén va lidu luong phan lan dén téng sé 14 moc thém
(14/cay) sau 12 thang thi nghiém ciia cay dira Ta 6 nam tudi tai Bén Tre va Tién Giang

Liéu lugng Bén Tre Tién Giang
(kg P2O5/ha) SO lan bon/nam (A) ™8 S6 lan bén/nam (A) B

(B) 2 4 2 1

30 12,8P 12,7b¢ 12,7 12,9¢ 13,5P¢ 13,2’
45 12,8b¢ 13,3P 13,0°"  13,5P¢ 14,0P 13,72'Y
60 13,1b 14,72 13,98 13,1° 14,8* 14,08
75 12,7¢ 13,4P 13,1»" 11,84 13,5b¢ 12,6
TB 12,8P 13,5% 12,8 13,9%

CVy, (%) = 4,10 F5 = 13,42°
Fp = 7,72"* Fap = 3,49*

CVy, (%) = 3,35 F5 = 19,227
Fp = 10,31** Fap = 3,51*

1da

-t Trong cung mot hang hodc mot cot, cac trung binh mang cac cht cai khac nhau chi sy khac

blet c6 y nghia théng k& (P < 0,05); NS: khac bigt khong c6 ¥ nghia théng ke.
*; Khéc biet c6 y nghia théng ké & o = 0,05; **: khac biét ¢6 ¥ nghia théng ké & o = 0,01.

Bang 8. Anh hudng ctia s6 1an bén va lidu lugng phan lan dén chidu dai phan mang la
ctia 14 chiic nang (cm) clia cay dita Ta 6 nam tudi tai Bén Tre va Tién Giang

Liéu lugng Bén Tre Tién Giang
(kg P2O5/ha) SO lan bon/nam (A) B S6 lan bén/nam (A) B

(B) 2 1 2 1

30 327,5 315,5 321,5  345,2 349,3 345,6
45 315,8 316,2 316,0 3307 3318 331,3
60 313,7 322.3 318,0  329,0 3485 338,8
75 303,2 3263 3148 3262 348 8 3375
TB 315,5 320,0 332,8 343,8

CVy, (%) = 4,63 Fo = 1,517
Fp = 0,248 Fup = 1,51N8

CVy, (%) = 4,38 F5 = 3,31%°
Fp = 0,945 Fp = 0,948

NS: Khac biét khong c¢6 ¥ nghia théng ke.

dang ké dén sy sinh truéng va kha ning hap thu
céc chat dinh dudng clia cay dia (Remison &
ctv., 1988). Trong d6 ham lugng lan trong 14 cao
nhat & nghiem thitc bén 4 1an/nam véi licu lugng
60 kg P205/ha/nam, diéu nay cho thay nghiem
thitc bon 60 kg P20s/ha 1a phut hgp vi khi ting
len 75 kg P2O5/ha thi lugng lan trong la khong
ting lén & ca hai s6 1an bén dan dén hiéu qua st
dung phan bén thap hon.

3.2. Anh huéng ctia phan lan dén qua trinh
sinh trudéng cua cay dira

Theo doi qua trinh sinh truéng cta cay diua
trong thi nghiém, két qua phan tich cac chi tiéu:
6 14 moc thém/cay, chidéu dai phan mang 14 clia
14 chitc nang dugce trinh bay ¢ Béang 7 va Bang 8.

Bang 7 cho thay sé 14 moc thém clia cay dira
khac biét ¢6 ¥ nghia, trung binh dat tit 12,7 dén
14,7 14 tai Bén Tre va 11,8 dén 14,8 14 tai Tién
Giang. Tai hai dia diém cho thiy bén phan 4

lan/nam c6 s6 14 moc thém cao hon so véi bén
2 lan/nam, litu lugng phan lan ¢ mic 60 kg
P205/ha c6 s6 14 moc thém trung binh cao hon
cac lieu lugng con lai. Vi vay, su tuong tac gitta
s6 1lan bén véi liéu lugng phan lan thé hién cao
nhéat ¢ nghiém thitc bén 4 lan/nam tng véi licu
lu’(jng 60 kg P205/ha.

Chiéu dai phan mang la ctia 14 chitc niang cia
cay dita ci hai dia diém khac biet khong c6 §
nghia, trung binh dat 317,6 cm/14 tai Bén Tre va
338,7 cm/14 tai Tieén Giang (Bang 8).

3.3. Anh hudng ctia phan lan dén ti 1& dau trai
va nang suit cay dira

Bang 9 cho thay ti 1é dau trai ciia cAc nghiém
thitc khéc biét c¢6 ¥ nghia. Trong d6 Bén Tre ti lé
dau cao nhat ¢ nghigm thitc bén phan 4 1an/nam
ing vdi lidu lugng 60 kg PoO5 /ha dat 56,4%, khéc
biét ¢6 ¥ nghia so v6i cac nghiém thiic con lai,
thap nhat 1a nghiém thic bén 2 1an/nam véi lidu
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Bang 9. Anh hudng cia s6 1an bon va lidu lugng phan lan dén tf 1¢ dau trai (%) cta cay
dita Ta 6 nam tudi tai Bén Tre va Tién Giang

Liéu lugng Bén Tre Tién Giang
(kg P2O5/ha) SO lan bon/nam (A) 8 S6 lan bén/nam (A) ™8

(B) 2 4 2 4

30 46,5° 52,4b¢ 49,5 49,7bc 50,67 50,1’
45 49,74 53,5P 51,6°  49.4°¢ 54,22 51,8%'P'
60 50,04 56,42 53,12 50,2P 56,6% 53,4%
75 50,7¢4 53,30 52,08 50,6° 50,3 50,4%
TB 49,2P 53,92 50,0P 52,92

CVy, (%) = 2,19 F = 61,67
Fp = 11,19 Fap = 3,90

CVy, (%) = 3,18 F5 = 34,85
Fg = 5,01* Fap = 5,65*

a-d a

7
~Y Trong ciing mot hang hosic mot cot, cac trung binh mang céac chit cai khac nhau chi sy khac

bigt c6 ¥ nghia théng ke (P < 0,05); NS: khac biét khong c6 y nghia théng ké.
*: Khéc biét c6 y nghia thdng k& & o = 0,05; **: khac biét c6 ¥ nghia théng ké § o = 0,01.

Bang 10. Anh hudng ctia s6 1an bén va lidu lugng phan lan dén sb trai/budng ciia cay
dira Ta 6 nam tudi tai Bén Tre va Tién Giang

Liéu lugng Bén Tre Tién Giang
(kg P2O5/ha) SO lan bon/nam (A) B S6 lan bén/nam (A) B

(B) 2 1 2 1

30 3,04 4,8¢ 4,3 414 4,7bc 4,4
45 4,1¢d 4,8P 45 4,3 4,8P 4,62
60 4,3¢ 5,62 4,99 4,4bcd 5,47 4,9¢
75 4,4¢ 4,9P 4,780 4 Bbe 4,7v¢ 4,62
TB 4,2P 5,02 4,3P 4,9%

CVy (%) = 4,07 Fp = 37,5
Fp = 13,2 Fap = 4,00*

CVy, (%) = 4,46 F5 = 20,69
Fi = 6,65 Fap = 4,51*

a-d a 7b/’I‘r0ng cuing mot hang hodc mot cot, cac trung binh mang cac chit cai khac nhau chi sy khac
bigt c6 ¥ nghia théng ke (P < 0,05); NS: khac biét khong c6 y nghia théng ké.
*: Khéc biét c6 y nghia thdng ké 6 o = 0,05; **: khac biét c6 ¥ nghia théng ké § o = 0,01.

lugng 30 kg P2O5/ha. Tai Tién Giang, ti 1& dau
trai tuong déi cao hon, cao nhit ciing § nghiém
thitc bon phan 4 1an/niam ting véi lidu lugng 60 kg
P>05/ha dat 56,6%, khac biét c6 ¥ nghia thong
ke so v6i nghiem thitc bon 2 lan/nam ing véi 30
kg P>Os5/ha 1a 49,7% (Bang 9).

Vé nang suét, bén phan lan ciing da cho hicu
qué 1o rét dén so trai/budng va sb trai/7 thang.

Bang 10 cho thay Bén Tre va Tién Giang, sb
trai/buong dat cao nhat lan lugt 1a 5,6 trai va 5,4
trai cia nghieém thiic bén phan 4 1an/nam ting vé6i
lidu lugng 60 kg P>Os /ha, khac biét c6 § nghia so
v6i cac nghiém thiic con lai. Do &nh huéng ctia do
min trong nuéde cao tit cudi nam 2019 dén gitta
nam 2020 (Hinh 1) nén s6 trai/budng thap hon
so v6i cay dira trong diéu kién binh thudng & nam
thit 6 13 khoang 6 — 7 trai/budng (Pham & ctv.,
2010).

Ni#ing suat cay dira khac biet c6 ¥ nghia théng

ke gifta s6 1an bén/nam, lidu lugng phan lan/nam
v cdc nghiém thitc phdi hop tai Bén Tre va
Tién Giang. Trong d6, cao nhét 13 nghiém thic
bén phan 4 lan/nam tng véi lieu lugng 60 kg
P,05/ha, dat 35,0 trai tai Bén Tre va 36,8 trai
tai Tién Giang (Bang 11). Trong diéu kien do
min cao dnh hudng dén qui trinh hinh thanh
phéat hoa, thu phan va thu tinh nén c6 sb trai
thap hon so v6i diéu kién t6i wu (Thai & ctv.,
2018). Tuy nhién, bén phan can déi va cung cap
dt ham lugng dinh duéng cho cay dia giup cai
thien dugce sb trai vh ning sut, dong thoi tang
kha nang chdng chiu ctia cay dita déi véi dicu
kien bat lgi (Thai & ctv., 2020). Két qud nay
ciing phut hgp vé6i nghién cttu ciia Loganathan &
Balakrishnamurti (1980) cho thay ti l¢ dau trai,
s6 trai/budng va niing suat dugce cai thién khi bén
phan lan 6 mic 2 kg super lan/cay/nam (tuong
ttng 57,6 kg P2Os/ha).
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Bang 11. Anh huéng ctia s6 lan bén va lidu lugng phan lan dén nang suét thuc thu
(trai/7 thang) ctia cay dita Ta 6 nam tudi tinh dén thdi diém két thic thi nghiém tai
Bén Tre va Tién Giang

Liéu lugng Bén Tre Tién Giang
(kg P2Os5/ha) SO lan bon/nam (A) B S6 lan bén/nam (A) TB

(B) 2 4 2 4

30 28,74 33,32P 31,00 27,24 34,824 31,0°
45 30,34 31,7b¢ 31,00 2844 32,32b 30,7
60 31,3bc 35,0° 33,28 29 3cd 36,8° 33,1%
75 30,7¢4 30,74 30,7°"  32,5bc 33,3P 32,9%
TB 30,3P 32,72 29.4P 34,52

CVy (%) = 4,26 F = 68,73"
Fp = 4,31* Fap = 3,63*

CVy, (%) = 4,20 F5 = 18,74
Fg = 5,07* Fap = 8,57

a-d a
s

biét c6 ¥ nghia théng ke (P < 0,05); NS: khac biét khong c6 § nghia théng ké.

U U
~Y Trong cing mot hang hodc mot cot, cac trung binh mang cac chit cai khac nhau chi sy khéac

*; Khéc biét c6 y nghia théng ké & a = 0,05; **: khac biét c6 ¥ nghia théng ké 6 a = 0,01.

Bang 12. Anh hudng ctia sé 1an bén va lidu luong phan lan dén khéi luong trai dita
(g/trai) tai Bén Tre va Tién Giang

Liéu lugng Bén Tre Tién Giang
(kg PoO5/ha) SO lan bon/nam (A) TB S6 lan bén/nam (A) TB

(B) 2 4 2 4

30 12233 12220 12227 12117 12333 12225
45 1.216,7 11720  1.1943 1.183,3  1.196,7  1.190,0
60 1.210,0 1.230,0 1.220,0 1.208,3 1.241,7 1.225,0
75 1.196,0 1.120,0 1.158,0 1.208,3 1.233,3 1.220,8
TB 1.211,5 1.186,0 1.202,9 1.226,3

CVy, (%) = 5,55 F5 = 1,58N5
Fp = 1,22N8 Fyp = 0,63N8

CVy (%) = 5,61 F5 = 7,148
Fg = 0,35NS Fup = 0,028

NS: Khac biét khong c¢6 y nghia théng ke.

Bang 13. Anh hudng ciia s6 1an bén va lidu luong phan lan dén khéi lugng com dita

(g/trai) tai Bén Tre va Tién Giang

Liéu lugng Bén Tre Tién Giang
(kg P2O5/ha)  S6 lan bon/nam (A) TB S6 lan bon/nam (A) TB

(B) 7 1 7 1

30 995.0 3933 2912 2450 50,3 7138
45 217.0 9935 990,3  240,0 954,7 9247.3
60 929.0 233.3 2275 2312 253.3 242.5
75 226,7 215,0 220,8  235,0 243,3 239,2
B 222.6 223 8 237.9 51,0

CVy, (%) = 8,29 Fp = 0,03%3
Fg = 0,208 Fap = 0,46~

CVy, (%) = 6,27 Fp = 4,37%5
Fg = 0,508 Fap = 0,278

NS: Khéac biet khong c¢6 y nghia théng ke.

3.4. Anh huéng citia phan lan dén chét luong
trai dua

Chét lugng trai dita duge danh gia thong qua
cac chi tieu: khdi luong trai, khéi lugng com
dita/trai va ham lugng dau. Céc s6 lieu duge trinh

bay ¢ Bang 12, Bang 13 va Bang 14.

Chua thiy c6 sy sai khac vé khéi lugng tréi,
khéi lugng com vd ham lugng dau giita cac
nghiém thic rieng 1é v phdi hgp, qua dé cho
thay 4nh huéng clia phan lan dén chat lugng trai
dita chua dang ké, trong d6 tai Bén Tre c6 khoi
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Bang 14. Anh huéng ctia s6 1an bén va lidu lugng phan lan dén ham luong dau dita (%) tai Bén

Tre va Tién Giang

Nghiem thiic#) ]?én Tre Ti\é n Giang
: Ham lugng dau (%) Do am (%) Ham lugng dau (%) Do am (%)
3730 61.3 58.3 50.8 594
2/45 64,1 58,2 59,6 59,4
2/60 64,4 57,5 59,7 60,7
2/75 64,4 57.8 59,8 59,3
4/30 64,5 58,4 59,8 61,4
4/45 64,6 58,6 59.8 60,0
4/60 64,8 58,9 59,9 61,8
4/75 64,6 57,0 59,8 60,0

(#)S6 1an boén: 1an/nam; lidu lugng phan lan: kg P2Os /ha/nam.

lugng trai dao dong tir 1.172,0 dén 1.230,0 g/trai
va khdi lugng com dao dong tit 215,0 dén 233,3
g/trai, tuong tng tai Tién Giang la 1.183,3 dén
1.233,3 g/trdi va 231,0 dén 254,7 g /trdi. Do man
cao tac dong dén sy hinh thanh trai nén & ving
nhiém man, khéi luong trai va khéi lugng com
thap hon so véi diéu kién binh thuong (Thai &
ctv., 2015). Ham lugng dau cta trai dira Ta tai
Bén Tre dao dong tit 64,1% dén 64,8% va tai Tién
Giang tir 59,6% dén 59,9%, dié¢u nay phit hop véi
cac nghién citu truée day cho thay ham luong dau
bién dong tity theo giéng, diéu kién sinh thai va
ché do cham séc (Pham & ctv., 2010).

4. Két Luan

Trong diéu kién xam nhap min cao nhit vao
mua kho v6i do mén clia nuée trong muong vuon
dira 1& 13,8%0 tai Bén Tre va 6,3%0 tai Tién
Giang, bén phan lan 4 1an/ndm v6i mic 60 kg
P205/ha c6 ham lugng lan dé tiéu trong dat tang
lén tic dong dén sy hap thu dinh dudng clia cay,
cii thién ham lugng dinh dudng trong la, thuc
ddy sinh truéng va phat trién ctia cay dita. Cay
dita 6 nghiém thiic boén phan 4 lan/nam véi miic
60 kg P2O5/ha c6 tdng s6 14 moc thém, ti le¢ dau
trai, s6 trai/budng va ning suit trai cao hon so
v6i cac nghiém thic con lai.

L&i Cam On

Nghién ctitu da duge thyc hién dudi sy hd tro
kinh phi ctia Bo Cong Thuong trong pham vi dé
tai “Nghién citu chon tao giéng dita cho céc tinh
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Cttu Dau va Cay C6 Dau cht tri.

Tai Liéu Tham Khao (References)

BTSO (Ben Tre Statistic Office). (2018). Report for social
and economic situation in the first ten months in 2018
in Ben Tre province. Report No. 588BC-CTK dated
October 25, 2018. Ben Tre, Vietnam: BTSO.

Cheng-Xu, S., Hong xing, C., Hong bo, S., Xin tao, L., &
Yong, X. (2011). Growth and physiological response to
water and nutrient stress in oil palm. African Journal
of Biotechnology 10(51), 10465-10471.

FAO (The Food and Agriculture Organization).
(2020). Area harvested and production quan-
tity of coconut. Retrieved August 1, 2020, from
http://www.fao.org/faostat/en/#data/QC.

IRHO (Research Institute for Oil and Oil Plants). (1992).
Coconut — Study of yield factors. Paris, France: IRHO.

Loganathan, P., & Balakrishnamurti, T. (1980). Effects of
NPK fertilizers on young coconut (Cocos nucifera L.)
in Sri Lanka. Ezperimental Agriculture 16(1), 41-48.

Nampoothiri, K. U. K., Krishnakumar, V., Thampan, P.
K., & Nair, M. A. (2018). The coconut palm (Cocos
nucifera L.) - Research and development perspectives.
Singapore: Springer.

Nguyen, V. B., Tran, H. V., & Le, P. T. (2005). Perennial
crops, part II industrial crops. Can Tho, Vietnam: Can
Tho University Publishing House.

Pham, L. T., Vo, L. V., Nguyen, H. T. B., Luu, T. Q., &
Pham, T. P. (2010). The perfect research on scientific
data of four indigenous coconut varieties to apply for
seed recognition. Ho Chi Minh City, Vietnam: Research
Institute for Oil and Oil Plants.

Remison, U. S., Iremiren, G. O., & Thomas, G. O. (1988).
Effect of salinity on nutrient content of the leaves of
coconut seedlings. Plant and Soil 109(1), 135-138.

Santos, G. A., Batugal, P. A.; Othman, A., Baudouin,
L., & Labouisse, J. P. (1996). Manual on standardized
research techniques in coconut breeding. Singapore: In-
ternational Coconut Genetic Resources Network.

Tap chi Nong nghiép va Phat trién 19(4)

www.jad.hcmuaf.edu.vn


http://www.fao.org/faostat/en/#data/QC
http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

27

Thai, T. N. Q., Luu, T. Q., Pham, T. P., Nguyen, P. T.
M., Nguyen, H. T. B., Nguyen, T. D. H., & Ngo, D.
T. K. (2018). The adaptive studies of coconut to saline
intrusion conditions (2016 — 2018). Ho Chi Minh City,
Vietnam: Research Institute for Oil and Oil Plants.

Thai, T. N. Q., Luu, T. Q., Pham, T. P., Nguyen, P. T.
M., Nguyen, T. D. H., & Nguyen, H. T. B. (2020).
Effects of fertilizer on growth, development and yield
of coconut under saline intrusion conditions in the
Mekong Delta. Vietnam Trade and Industry Review,
38-40.

Thai, T. N. Q., Ngo, D. T. K., Nguyen, H. T. B., Luu,
T. Q., Pham, T. P., & Nguyen, P. T. M. (2015).
The adaptive studies of coconut to saline intrusion
conditions (2013 — 2015). Ho Chi Minh City, Vietnam:
Research Institute for Oil and Oil Plants.

Ton, T. T. (1974). Improving the coconut industry in
Vietnam. Ha Noi, Vietnam: The Agricultural Publish-
ing House.

Tran, H. V., & Nguyen, L. C. (2011). Investigating flower-
ing characteristics of some tall coconut cultivars (Cocos
nucifera L.) in Giong Trom district, Ben Tre provine.
Can Tho University Journal of Science 17(a), 210-218.

Tran, H. V., & Trieu, Q. D. (2011). Survey of factors
in ralation to yield, ‘fruitless phenomenon’ and culti-
vation method testing on ‘Ta Xanh’ coconut in Ben

Tre province. Can Tho University Journal of Science
17(b), 272-281.

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 19(4)


http://jad.hcmuaf.edu.vn

28

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Phytochemical analysis of Ardisia silvestris leaf extracts and their antioxidant and

antibacterial activities

Biet V. Huynh'*, Phuong N. T. Nguyen?, Nga T. T. Nguyen®*,
Toan Q. Truong', & Hong C. V. Phung'

'Research Institute for Biotechnology and Environment, Nong Lam University, Ho Chi Minh City, Vietnam
2Faculty of Applied Science, Ton Duc Thang University, Ho Chi Minh City, Vietnam
3Department of Biotechnology, Nong Lam University, Ho Chi Minh City, Vietnam
“Faculty of Agriculture, Vietnam National University of Forestry (Dong Nai Campus), Dong Nai, Vietnam

ARTICLE INFO
Research Paper

Received: December 16, 2019
Revised: February 10, 2020
Accepted: May 13, 2020

Keywords

Antibacterial activities
Antioxidant

Ardisia silvestris
Phytochemical analysis

*Corresponding author

Huynh Van Biet
Email: hvbiet@hcmuaf.edu.vn

ABSTRACT

The phytochemical analysis and antibacterial and antioxidant activity
of Ardisia silvestris extracts were carried out. The bioactive compounds
of Ardisia silvestris leaves were extracted with petroleum ether, ethyl
acetate, ethanol and water by immersion and microwave method. The
DPPH method was used to determine the antioxidant activity of Ar-
disia silvestris extracts. The antibacterial properties of Ardisia silvestris
tested against of Staphylococcu saureus, Samonella sp., and Escherichia
coli were determined by using agar diffusion method. The agar diffu-
sion method was used to determine the antibacterial effects of both
plant extracts on the test organisms. The results showed that Ardisia
silvestris leaves contained compounds such as essential oils, fats, alka-
loids, flavonoids, coumarins, tannins, anthocyanoids, carotenoids, organic
acids, reducing agents, proanthocyanidins, saponins and anthraquinones.
Ardisia silvestris leaves had a total polyphenol content of 0.26% dry mat-
ter, tannin of 8.8%, and a total flavonoid of 1.44 mg/g. The ethyl acetate
extract and water extract of the leaves had the antioxidant activity and
were 4.2 and 4.4 times lower than ascorbic acid, respectively. The ethyl
acetate extract of Ardisia silvestris had the highest oxidative activity.
The zone of inhibition of the plant extract diameters at the concentra-
tion of 100 ul/ml ranged between 9.67mm and 20.67mm for ethyl acetate
and ethanol extracts, respectively on E.coli. Similarly, the zones of in-
hibitionof ethyl acetate and ethanol extracts diameters were 14.67 and
15.33 mm, respectively on Samonella sp., however, it was not shown for
Staphylococus aureus.

Cited as: Huynh, B. V., Nguyen, P. N. T., Nguyen, N. T. T., Truong, T. Q., & Phung, H. C.
V. (2020). Phytochemical analysis of Ardisia silvestris leaf extracts and their antioxidant and
antibacterial activities. The Journal of Agriculture and Development 19(4), 28-35.
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1. Dat Van Dé

TOM TAT

Khao sat so bo thanh phan hoéa thuc vat, dinh lugng mot s6 hgp
chit vd x4c dinh kha ning khang khudn, kha ning khang oxy hoéa
tir 14 cay khoi nhung (Ardisia silvestris) da duge thuc hién. Cac hgp
chat ctia 14 cay khoi nhung dude ly trich v6i dung méi petroleum
ether, ethylacetate, ethanol vd nudc bing phuong phip ngam dam
v danh vi séng. Kha ning chéng oxy hoa ciia cac dich chiét 14 cay
khoi nhung dugce xac dinh bang phuong phap DPPH. Kha ning khang
khuan Staphylococcu saureus, Samonella sp. va Escherichia coli cta
cac cao chiét 14 cay khoi nhung duge xac dinh bing phuong phip
khuéch tan dia thach. Cac dung méi petroleum ether, ethyl acetate,
ethanol vd nuéc duge ding cho li trich. Két qua cho thiy 14 cay
khoi nhung c6 chita cac hgp chit nhu tinh dau, chit béo, alkaloid,
flavonoid, coumarin, tanin, anthocyanoid, carotenoid, cac acid hitu
co, chat khit, proanthocyanidin, saponin v& anthraquinon. Ham lugng
polyphenol c6 trong 14 cay khoi nhung 1& 0,26% chéat kho. Ham lugng
tanin ciia 14 cay khoi 1a 8,80%. Ham lugng Flavonoid cta 14 cay khoi
nhung 1a 1,442 mg/g. Dich chiét ethyl acetate va dich chiét nu6c cia
14 cay khoi nhung c6 kha ning khang oxy héa, nhung thip hon so
v6i acid ascorbic lan lugt 13 4,2 va 4,4 1an. Dich chiét ethyl acetate
clia 14 khoi nhung c6 hoat tinh oxy héa cao nhat. Cac dich chiét ethyl
acetate va dich chiét ethanol thé hién ré tinh khang vi khudn thong
qua dudng kinh vong vo khudn, dbi véi vi khudn E.coli lan lugt ti
9,67 mm dén 20,67 mm va Salmonella sp. 13 14,67 mm va 15,33 mm,
tuy nhien khong thé hien déi véi vi khuan Staphylococus aureus.

sau va khoa hoc.

Cay khoi nhung (Ardisia silvestris Pitard) la

Do c6 di¢u kién ty nhién da dang nén Viét Nam
c6 mot hé sinh thai phong phi va tiém nang to
16n vé tai nguyén cay dudc lieu. Chinh vi vay, &
nudc ta, ti 1lau doi, trong dan gian véi tri thic st
dung céc loai dugc lieu, nhiéu bai thudc qui c6 gia
tri chita bénh hitu hieu da dugce luu truyén (Do,
2004). Tuy nhién, dé d4p ting xu huéng hién nay
vé syt “Trd vé vé6i thien nhién” véi viéc st dung
thao duge lam thube ngdy cang nang cao & trong
nude vi trén thé gidi thi can c¢6 cac nghién chuyén

loai thudc chi Ardisia, ho Myrsinnaceae, c6 nhiéu
hoat tinh sinh hoc dang quy nhu hoat tinh khang
khuan, khang ndm, khang virus, khang viem giam
dau, chéng oxi hoa, chéng dai thao dudng, chéng
lodng xuong, bao vé than kinh, bio vé gan va nhat
12 hoat tinh chéng ung thu rat t6t (Do, 2004).
Kobayashi & de Mejia (2005) da nhan dinh: Chi
Ardisia — mdt ngudn méi cung cip cac hop chét
tang cuong sic khée va dudge pham cé ngudn gbe
thién nhién quy gia. Mot sé nghién ctu cho thiy
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ring trong cay khoi nhung Ardisia silvestris c6
su hién dién ctia tannin, glucoside, saponin, alka-
loid, chét béo, carotene, flavonoid (Nguyen, 1999;
Tran, 2002). Tuy nhién, ¢ Viet Nam du da duge
stt dung lam thudc chita bénh trong dan gian
nhung chua c6 nhiéu cac nghién ctu vé thanh
phan héa hoc ciing nhu hoat tinh sinh hoc ctia
céac loai thyc vat trong chi Ardisia néi chung va
cay khoi nhung Ardisia silvestris riéng. Chinh vi
vay, nghién cttu so b6 thanh phan héa thyc vat,
dinh lugng mot s6 hgp chit va xac dinh kha ning
khang khuan, kha nang khang oxy hoéa tit 14 cay
khoi nhung duge thie hien nhim cling ¢d, va cung
cap thém céac thong tin khoa hoc c6 gia tri va tin
cay vé hoat tinh sinh hoc clia cay khoi nhung,
tit d6 gitp cho viéc khai thac sit dung cay khoi
nhung lam ngudn dugc liéu trong thyc té c6 hiéu
qua hon.

2. Vat liéu va Phuong Phap Nghién Cdu
2.1. Vat lidu

Cay khoi nhung (Ardisia silvestris Pitard)
duge thu thap tai Khu bdo ton Thién nhién va
Van héa Dong Nai, Vusn qubc gia Cat Tién
va tiép tuc nudi trong tai nha ludi Vien nghién
cttu Cong nghé Sinh hoc va Mai truong (RIBE),
Truong Dai hoc Nong Lam Thanh phé Ho Chi
Minh. Miu 14 dugc rita sach, siy kho & nhiét do
50°C, sau d6 dugc dem xay va dat kich thudc
qua ray 2 mm dugce st dung lam nguyén liéu
thi nghiem. Vi khuan thit nghiem: Céc chiing vi
khuan Samonella sp. va Escherichia coli ATCC
2592 gay bénh tiéu chay, Staphylococus aureus
ATCC 43300 gay nhiém trung da, duge cung cap
bdi Phong vi sinh ctia Vién Nghién citu Cong nghé
Sinh hoc va Moi truong — Truong Dai hoc Nong
Lam Thanh phé Ho Chi Minh.

2.2. Phuong phap nghién cidu

Xac dinh do dm cta duge lieu: theo phuong
phap can, siy & nhiet do 105°C, danh gia theo
tieu chuan Duge dién Viet Nam IV (MOH, 2010),
do am ctia duge lieu khong duge qua 13%.

Xac dinh d6 tro toan phan: phuong phap can
va nung dugc lieu ¢ 550°C, chi tiéu duge danh
gia theo Duge dién Viet Nam IV (MOH, 2010),
do tro toan phan khong qua 12%.

Tach chiét cao dugc lieu: Tach chiét cao téng
bang phuong phap ngam dam két hgp danh séng
sieu am. Ngam bot nguyén lieu (100 g) trong binh

chita bing thiiy tinh v6i 500 mL dung mai, danh
séng sieu am 30 phat & 30°C va dé yén nhiét do
phong qua dém.

Céac chi tieu phan tich héa thuc vat: Chuan
bi dich chiét véi bén dung méi petroleum ether,
ethyl acetate, ethanol vi nuéc lan lugt nhau:
Chiét 10 g bot nguyen lieu (hodc ba x4c nguyén
lieu da duge trich ly v6i dung moi trudce) trong
binh thiy tinh bing dung moi (petroleum ether,
ethyl acetate, ethanol hodac nude) trong bon sieu
am 30 phut (rieng do6i v6i dung moi la nude thi
duge dun cit thuy néng trén 10). Chiét cho dén
khi dich dung méi béc hoi khong con vét ms trén
gidy tham. Gop dich chiét lai dem c6 quay con
khoang 50 mL dich chiét (Nguyen, 2007). Céc
cao chiét nay dudc st dung cho cac thi nghiem
tiép theo.

Dinh tinh cdc nhém chét: tinh dau, chat
béo, alkaloid, flavonoid, coumarin, tanin, an-
thocyanoid, carotenoid, cdc acid hitu co, chat
khit, proanthocyanidin, saponin va anthraquinon
(Nguyen, 2007).

Xéc dinh ham lugng polyphenol: Ding thudc
thit Folin - Ciocalteu (FC) dé x4c dinh cac
polyphenol trong dich chiét nuéc ctia 14 cay khai,
acid gallicduge lam chét hieu chuan, két qua
trung binh ctia 3 1an lap lai (Fu & ctv., 2011).

Xéc dinh ham lugng tannin: Tanin bi KMnOy
oxy héa & moi truong acid. Diém két thic dinh
luong dude xac dinh bang chi thi mau sulfo in-
digo. Tu lugng KMnO4 tiéu thy, tinh ra lugng
chat bi oxy héa trong dugc lisu dya trén chat
tanin chudn, qua trinh chuan do két thdc khi
dung dich thi@ chuyén sang mau vang, két qua
trung binh ciia 3 1an 1ap lai (Le & ctv., 2005).

Xac dinh ham lugng flavonoid: v6i dudng chuan
Rutin, két qua trung binh ctia 3 1an Iip lai (Chang
& ctv., 2002).

banh giad hoat tinh khang oxy hoéa - phuong
phéap th nghiem DPPH: v6i Acid ascorbic
(Merck, Germany) duge st dung lam chat chuan
déi chiéu.

Danh gia kh& nang khang khuan: Xac dinh
kha nang khang khudn cta cac dich chiét la
khoi nhung déi véi vi khudn Escherichia coli,
Salmonella sp. va Staphylococus aureus v6i mat
s6 1a 106 cfu/mL va danh gia kha ning khéng
khuan theo phuong phap ciy trang trén bé miit
thach ¢6 duc 16 (duong kinh 5 mm, chda 100 pL
dich chiét miu) ctia ting nghiém thitc. Do dudng
kinh vong vo khuan danh gia mic do khang
khuan ciia dich chiét 14 cay khoi nhung.
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Bang 1. Két qua do am vi tro toan phan ciia miu nguyeén lieu 14 khoi

Chi tieu Ty le (%) Tieu chuan dugc licu (%) Danh gia
D6 am mau nguyén lieu 5,54 + 0,22 <13 Dat
D6 tro toan phan 10,73 £ 0,75 <12 Dat

Xt ly s6 lieu: cac s6 lieu duge phan tich
ANOVA va tric nghiém phan hang Tukey.

3. Két Qua va Thao Luan

3.1. Danh gia d6 Am va tro toan phan ciia miu
nguyén liéu

Do am va tro toan phan ctia mau cao chiét cay
khoi nhung duge trinh bay trong Bang 1. Két qua
cho thay do am mau cao chiét 1a khoi nhung khoi
dat trung binh 1a 5,54 + 0,22% va do tro toan
phan 1a 10,73 & 0,75%. Két qua nay phit hop véi
tieu chudn cao chiét theo quy chuan ctia Dugc
dién Viet Nam IV (MOH, 2010).

3.2. Dinh tinh s bd thanh phan héa hoc ctia
nguyén liéu

L4 cay khoi nhung sau khi xay nhuyén duge
chiét v6i cac he dung moi khac nhau theo do phan
cic ting dan két hop danh séng siéu am. Cac
loai dich chiét petroleum ether, dich chiét ethyl
acetate, dich chiét ethanol, dich chiét nuéc dudc
diing dé thit nghiem dinh tinh cac hop chat. Két
qua dugc trinh bay trong Bang 2.

Két qua khao sat so bo hoa thuyc vat clia 14 cay
khoi nhung cho thiy sy xuét hién ctia cac hop
chat nhu tinh dau, chat béo, alkaloid, flavonoid,
coumarin, tanin, anthocyanoid, carotenoid, céc
acid hitu cg, chat khit, proanthocyanidin, saponin
va anthraquinon. Ngoai mot s6 hgp chat tuong tu
da dugc cong bé trude day nhu tanin, saponin,
alkaloid, dudng khtt, chat béo, carotene, flavonoid
(Nguyen, 1999), két qua nghién ctu nay da cho
thay ring trong cay khoi nhung con cé cac hop
chat khac nhu anthocyanoid, proanthocyanidin,
anthraquinon. Trong dich chiét véi nude, phan
16n c6 sy hien dién ctia cidc hop chat khio sat
ngoai trit chat béo va coumarin. Khdo sat thanh
phan héa hoc clia cac hgp chat trong thuc vat c6
¥ nghia quan trong trong xac dinh cac nhém chat
va tac dung clia cac chat nay, gitp cho qua trinh
xac dinh ciu tric, chitc nang va viéc tach chiét
ting chat dé dang va it ton kém thoi gian, chi
phi v dong thdi qua viéc xac dinh sy hién dién
clia cac hgp chét trong 14 cay khoéi nhung ciing

gép phan nang cao gia tri st dung nhd nhiing
hgp chét c6 trong 14 cay khoi nhung néi riéng,
cady dugc liéu néi chung.

3.3. Dinh lugng ham lugng polyphenol, tanin,
flavonoid trong dich chiét 14 cay khai
nhung

Ham lugng polyphenol trong 1a cay khoi duge
xac dinh dya trén duong chuan acid gallic (Hinh
1)) v6i day nong do 10; 20; 30; 40; 50 ng/mL
v6i phuong trinh hdi quy tuyén tinh y = 0,0216x
+ 0,0527; véi R? = 0,9866. Két qua ham luong
polyphenol trong 14 cay khoi duge trinh bay &
Bang 3. Ham lugng flavanoid téng s6 ciia mau
dugc xac dinh dya vio dudng chuan rutin (Hinh
2) véi cac thé tich 0,4; 0,8; 1,2; 1,6; 2,0; 2,4 mL,
xac dinh dugc phuong trinh hoi quy tuyén tinh y
— 0,0143x + 0,0177; v6i R? = 0,9904. Két qué vé
ham lugng flavanoid téng sb6 clia mau duge thé
hién & Bang 3. Ham lugng tannin duge xac dinh
bing phuong phap oxy héa. Mot mL dung dich
KMnOy4 0,1 N tuong tng véi 0,004157 g tanin
tinh khiét. Két qua vé ham lugng tanin c6 trong
mau 14 cay khoi duge trinh bay ¢ Bang 3.

1,2 )
_ 1 y=0,0216x+0,0527
— ~
=/ R==10,9860
E o8
2 06
S 04
= 02
ro. !
=0
=
= 0 20 40 60
=

Ham lvong (ng/ml)

Hinh 1. Dudng chudn acid gallic.

La cay khoi nhung c6 ham lugng polyphenol
tong s6 1a 0,26% chat kho, tanin 1a 8,8%, va
flavonoid téng s6 1a 1,44 mg/g chat kho (Bang
3).

Mot s6 nghién cttu cho thiy polyphenol 1& mot
trong nhing hgp chat thi cip chinh cta nhidu
loai thyc vat, tham gia vao mot s6 chitc ning
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= sinh 1y nhu khéng oxi héa (Bhattacharyya & ctv.,
2.2014) va c6 tadc dung manh mé trong hoat tinh
£ khang oxi héa (Kikuzaki & ctv., 2002), khang
£ viem, khang khudn, khéng di tng, khang ldo héa
vd mot sd bénh lien quan t6i ung thu (Dai &
Mumper, 2010). Phan 1én cdc hgp chit polyphe-
nol bi &nh hudng béi mot sé yéu t6 tac dong nhu
UV, nhiét do, thanh phan dudng chat va yéu td di
truyen (Ling & Subramaniam, 2007). Ham lugng
polyphenol phu thudc rat nhi¢u vio chat lugng
hay do non gia ctia nguyén liéu. Nguyén liéu cang
non, ham lugng polyphenol cang 16n va ngugc lai.
Ham lugng polyphenol trong 1a cay khoi nhung
trong nghién nay thap hon so véi thi nghiem dugc
thie hién trén nguyeén lieu 14 che tit non dén gia
1 14,63% dén 26,60% chat kho (mau duge siy &
70°C) (Giang & ctv., 2011).

Tuong ty, tanin c6 tinh khang khuan dugc
dimg trong diéu tri cac bénh viém rudt, tiéu chay.
Tanin thudng c¢é nhiéu trong bap sim, bap 6i, v
o1 va vé miang cut, vi vay day la nhing ngudn
duge ligu tieu bidu da duge dan gian st dung
trong viéc diéu tri cac bénh nay. Phdi hop véi
tinh lam sin se, tanin con duge dimg dé lam thudc
stc miéng khi niém mac miéng, hong bi viém loét
hoac chita vét loét do ngudi bénh ndm lau. Theo
dugce ligu Viet Nam ham lugng tanin ¢6 trong 1a
6i tit 7 — 10%. Nhu vay, ham lugng tanin clia la
khoi nhung dat 8,8% (Bang 3) tuong duong véi
lugng tanin trong 14 6i.

=
0]

Mot trong nhitng hop chat kha phd bién va
c6 nhiéu chitc nang trong nhidu loai thyc vat dé
la flavonoid. Trong thuc vat bac cao, flavonoids
tham gia vao loc tia cyc tim (UV), cong sinh ¢
dinh dam va sic t6 ctia hoa (Grotewold, 2007).
Flavonoids c6 thé hoat dong nhu mot chat chuyén
ho4a héa hoc hodc didu chinh sinh 1y, vi ciing c¢6
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Bang 3. Két qua dinh lugng hop chat polyphenol, flavonoid va tanin c6 trong la cay khoi

Loai

Polyphenol (% chat kho)

Tanin (% w/w chat
kho)

Flavonoid tdng s6
(mg/g chat kho)

Mau 14 khoi (n = 3) 0,26 £ 0,05

8,80 £ 0,4 1,44 £ 0,19

thé hoat dong nhu céc chét tc ché chu ky té bao.
Trong nghién cttu nay, ham lugng flavonoid trung
binh ctia dich chiét tir 14 cay khoi nhung dat 1,442
+ 0,19 (mg/g) (Bang 3) thap hon so véi két quéa
nghién citu ham lugng flavonoid tir 14 cay rau sam
(P. oleraceal.) (1,76 mg/g) (Zhu & ctv., 2009).

3.4. Kha niang khang oxy héa ciia dich chiét 1a
cay kho6i nhung

Cac dich chiét dugc ding thit nghiém déu cé
hoat tinh sinh hoc khac nhau. Gia tri ICsq clia
vitamin C (acid ascorbic) 1a 7,207 pg/mL. Tiép
theo la ehyl acetate (EA) va nude lan lugt 1a 30,51
ng/mL va 31,868 pg/mL. Cao nhat la ehanol
(Eth) 1a 48,144 pg/mL. Gia tri IC cang cao thé
hién kha ning khang oxy héa cang thap. Theo dd
thi ¢ Hinh 3 duya vao gia tri ICs5o thiy duge dung
moi ehyl acetate va nude c¢6 kha ning khang oxy
hoéa thap hon lan lugt 4,2 1an va 4,4 1an so véi acid
ascorbic. Ethanol (Eth) ¢6 kha nang khang oxy
héa thap nhat, thadp hon ICsg clia acid ascorbic
14 6,7 1an. Dich chiét v6i Petroleum ether khong
cho két qua khang oxy héa.

60

50 4 43,144
2
E 40
g 305 31,868
T30
1) BICS0
1)
g0
Z

0 7207

,

C EA Eth Nude

Hinh 3. D6 thi thé hién hoat tinh khang oxy hoéa
clia cac dich chiét thong qua gia tri ICs0. C: Acid
ascorbic, EA: dich chiét v6i dung moi Ethyl acetate,
Eth: dich chiét v6i dung moi ethanol, Nuéc: dich chiét
v6i nudce.

Céac dich chiét dudge dung thit nghiem déu co
hoat tinh sinh hoc khac nhau. Gia tri ICsq ciia
vitamin C (acid ascorbic) la 7,207 pg/mL. Tiép
theo 1a ehyl acetate (EA) va nudce lan lugt 1a 30,51

ng/mL va 31,868 pg/mL. Cao nhat la ehanol
(Eth) 1a 48,144 ng/mL. Gi4 tri IC cang cao thé
hién kha niing khang oxy héa cang thap. Theo dd
thi ¢ Hinh 3 duya vao gia tri IC50 thiy duge dung
moi ehyl acetate va nudc c¢6 kha nang khang oxy
hoéa thap hon lan lugt 4,2 1an va 4,4 1an so véi acid
ascorbic. Ethanol (Eth) c6 kh& nang khang oxy
hoéa thap nhét, thap hon ICsy clia acid ascorbic
12 6,7 1an. Dich chiét v6i Petroleum ether khong
cho két qua khang oxy hoa.

3.5. Danh gia kha ning khang khuan ciia dich
chiét 14 cay khéi nhung

Bén loai dich chiét 1a cay khoi véi cac dung
moi petroleum ether, ethyl acetate, ethanol dugc
danh gia kha nang tc ché vi khuan E. coli, Sa-
monella sp., S. aureus. Két qua dudc trinh bay &
Bang 4.

Két qua & Bang 4 cho thay, déi vé6i vi khudn E.
coli cac dich chiét déu c6 kha nang tc ché ngoai
trit dich chiét petroleum ether khong thé hién s
khac biét c6 ¥ nghia théng ke gitta cAc nghiem
thie. Trong d6, dudng kinh trung binh vong vo
khuan cta dich chiét ethyl acetate 1a 16n nhét,
tiép dén la ctia dich chiét ethanol va sau dé la
cta dich chiét nuée lan lugt tuong tng 1a 20,67;
9,67 va 6,67 mm.

Tuong tu, déi véi vi khudn Samonella sp.,
dudng kinh vong vo khuan ciia cac dich chiét rat
khéc nhau (Bang 4), tit nh6 dén 16n lan lugt 1a 0;
7,67; 14,67; 15,33 mm tuong tng ctia dich chiét
petroleum ether, nudc, ethanol va ethyl acetate.
Trong dé, dudng kinh vong vo khudn ciia dich
chiét ethanol va ethyl acetate khong c6 sy khac
biét ¢6 ¥ nghia théng ké. Hai dich chiét nay c6
tinh khang manh déi v6i vi khuan Samonella sp.

Trong khi d6, cd bén dich chiét 14 cay khoi
nhung trong nghién ctu ndy déu khong c6 kha
ning tic ché doi véi vi khuan Staphylococus aureus
diéu nay c6 thé do nong do céac hoat chét c6 trong
dich chiét thap. Trong nghién citu trude day, két
qua cho thay dich chiét clia cay Ardisia elliptica
khong c6 kha niang khang khuan déi véi E. coli
va Staphylococus aureus (Al-Abd & ctv., 2017).
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Bang 4. Kha ning khang khudn cta cac dich chiét véi cac dung moi khac nhau

Duong kinh vong khang khuan (mm)

Vi khuan Dich chiét Dich chiét ethyl Dich chiét L
Dich chiét nuéce
petroleum ether acetate ethanol
E. coli - 20,67* + 0,94 9,67° £ 0,47 6,67¢ £ 0,47
Salmonella sp. - 15,33* £ 0,47 14,67* £ 0,48 7,67° + 0,49
S. aureus - - - -

"-": khong c6 gia tri.

a-bTrong cing mot hang, cac gia tri ¢6 cac ky tut khac nhau thi ¢6 sy khac biet ¢6 y nghia théng ke véi P < 0,05.

4. Két Luan

La cay khoi nhung Ardisia silvestris Pitard
c6 do am va do tro toan phan dat tiéu chuin
dugc lieu. Trong 1a cay khoi nhung co chia céc
hgp chat tinh dau, chat béo, alkaloid, flavonoid,
coumarin, tanin, anthocyanoid, carotenoid, céc
acid hitu co, chat khit, proanthocyanidin, saponin
va anthraquinon. Trong la cay khoi nhung, ham
lugng polyphenol téng s6 1a 0,26% chat kho, tanin
1a 8,8%, va flavonoid téng s6 14 1,44 mg/g. Dich
chiét ethyl acetate va dich chiét nuéc cua la cay
khoi nhung c¢6 kha nang khang oxy héa thap hon
so v6i acid arcobic lan lugt 4,2 lan va 4,4 lan.
Dich chiét ethyl acetate va dich chiét ethanol thé
hién vong vo khuan déi v6i vi khuan E. coli (tit
9,67 mm dén 20,67 mm) va Salmonella sp. (ti
14,67 mm dén 15,33 mm), tuy nhién khong thé
hién déi v6i vi khuan Staphylococus aureus. Viec
¢6 1ap cac don chét trong 14 cay khoi nhung dang
dugc thire hién va can duge nghién citu danh gia
sau hon hoat tinh sinh hoc cfia cédc don chét nay.

L&i Cam On

Nhém téc gia xin chan thanh cadm on Truong
Dai hoc Nong Lam TP.HCM da cap kinh phi cho
nghién cttu nay; cdm on Ban Lanh dao, Can bo
cong tac tai Khu bao ton Thién nhién va Vin
héa Dong Nai, Vuon qubc gia Cat Tién da ho trg
trong viéc thu thap mau cay khoi nhung.
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Synthesis and transfer of RNAi construct for potential knock-down of gene expression
of root-knot nematode (Meloidogyne graminicola) to rice (Oryza sativa L.)
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Tong hop va chuyén ciu tric RNAi c6 kha nang bat hoat gene tuyén triing sung ré
(Meloidogyne graminicola) vao cay laa (Oryza sativa L.)
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Agrobacterium

TOM TAT

Cac effector c6 vai trd quan trong trong qué trinh ky sinh ciia tuyén
trung gay hai thuc vat. Phuong phap lam cam lang cic gene ma hoéa
effector dang dugc 4p dung dé nghién ctu chiic ning va vai tro cia
effector tuyén tring. Trong nghién citu nay, gene Mgra16281 (ID:
MK322955.1) ma héa mot effector chua ré chic niang duge tao dong
tit tuyén trimg Meloidogyne graminicola ky sinh cay laa. Tit d6, cau
triic microRNA nhan tao c6 kha niang bat hoat chuyén biét gene nay
dudc téng hop nhs vao precursor Osa-miR528 clia cay ldaa. Cau tric
miRNA nhan tao dugc gn vao vector biéu hién va chuyén vao cay lda
nh&m tim hidu vai tro clia effector Mgra16281 théng qua con dudng
lam cam lang gene béi cay chia (HIGS).

Cam lang gene

Effector

MicroRNA

Tuyén trung sung ré lda

*Tac gia lién hé

Nguyén Vi Phong
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1. Dat Van Dé

Tuyén trung ky sinh thiyc vat (plant-parasitic
nematode) la sinh vat gay hai tryc tiép len hau
hét cac bo phan clia cay va gian tiép md dudng
tao diéu kién cho cac tdc nhan gay hai khac nhu
vi khuan, virus xam nhap vao cay trong gay hai
nang thém. Céc trieu ching gay hai do tuyén
trung gay ra kho phan biét v6i triéu ching do
cac tAc nhan phi sinh hoc nhu thoi tiét bat loi
hay thiéu dinh duéng gay ra. Hing ndm, tuyén
trung ky sinh thyc vat chiu trach nhiém cho hon
80 ty USD thiét hai néng nghiép trén toan thé
gigi (Nicol & ctv., 2011). Tuyén trung sung ré
Meloidogyne 1a mot trong nhitng loai tuyén triing
ky sinh thyc vat gay thiét hai vé kinh té 16n nhat
G ving on doi va nhiet d6i (Trudgill & Block,
2001). Loai tuyén triing nay c6 kha ning ky sinh
hon 5.500 loai thyc vat, ky chti wa thich 1a rau cai,

cay ho dau, cay lay sdi, cay &n qud vi cay trong
don dién. Riéng cay lda, san lugng da bi giam
tt 10 - 25% (Gregory & ctv., 2017). Meloidog-
yne co trén 60 loai, trong dé 4 loai M. javanica,
M. arenaria, M. incognita, M. hapla 1a ky sinh
gay hai nghiem trong (Eisenback & Triantaphyl-
lou, 1991). Meloidogyne graminicola - mot trong
nhitng loai tuyén triing pho bién gay hai trén lia
va duge xem 1a de doa 16n déi v6i nén nong nghiép
lda gao, dic biet ¢ chau A (Dutta & ctv, 2012).
Vé mat kinh té, M. graminicola wdc tinh gay thiet
hai khoang 17 - 32% san lugng lia (Kyndt &
ctv., 2014). O Viet Nam, loai nay k¢ sinh tuong
ddi phd bién trén lia can (giai doan lia non, khi
chua ngap nuée) tai dong bing song Cttu Long
(Gao & Liu, 2010).

Effector 14 céc protein tuyén trung tiét vio
trong té bao thyc vat, dong vai tro tac dong va
thay ddi phan tng ctia cay chi (Hogenhout &
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ctv., 2009), tao thuan lgi cho qua trinh ky sinh.
Thoéng qua kim chich, effector duge chuyén vao té
bao nham sita déi, ngin chan hodc chéng lai phan
ting phong vé, tit d6 tao diéu kién xam nhap hoic
di tra clia tuyén trung trong ré cay. Ngoai ra, cic
effector bat dau hosic duy tri sy phat trién ciia
cac vi tri dinh dudng, hd trg cho sy ting trudng
va phat trién ciia tuyén trimg (Goverse & Smant,
2014). St dung phuong phép lam cam lang cac
gene ma hoéa cac protein doc tinh nay dang duge
quan tam nghién ctu va hita hen 1a cong cu hitu
hiéu tao gidng cay trong khang tuyén triing sung
ré.

Nghién cttu nay trinh bay két qua tdng hop
amiRNA (artificial miRNA) ¢6 kha nang bat hoat
gene Mgra16281, ma héa cho mot effector chuwa
biét chic ning, tao dong tit miu tuyén tring
sung r& M. graminicola. Cau tric amiRNA dugc
chuyén vao cay lta nhim budc dau tim hiéu vai
tro cta effector nay trong qué trinh ky sinh thuc
vat clia tuyén trimng sung ré.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu nghién ctu

Vector pNW55 chita Osa-miR528 precursor
(AN: MI0003201) dugc cung cap bdi Department
of Molecular Biology, Max Planck Institute for
Developmental Biology, Dtc.

Vector pC53000E duge thiét ké bing cach
chén cassette attPl-ccdB-attP2 GatewayR
vao vung multiple cloning sites ctia vector
pCambial300intA.Ubi-tnos (con c6 tén IRS154)
gitta maize ubiquitin promoter/first exon/first
intron sequence va trinh ty NOS polyadenylation
(JC Breitler, chua cong bd) duge cung cap béi
CIRAD Montpellier, Phap.

Vi khuan E. coli TOP10 va Agrobacterium
tumefaciens EHA105 tit Bo mon Cong nghé Sinh
hoc, Truong Dai hoc Nong Lam Thanh phé Ho
Chi Minh.

2.2. Thu thap
graminicola

tuyén trung Meloidogyne

Tuyén trung Meloidogyne dudc phan lap tit
ruong lda ¢ huyén Thanh Héa, tinh Long An.
Ngudn tuyén trung duge luu gitt trong nha luéi
bang cach lay nhiém tit ci au triing cAm nhiém
tudi 2 (J2s) nd tit mot boc tring lén cay lda
IR64 15 ngay tudi. Sau 60 ngay, dong tuyén tring

sung ré duge nhan dién nho dic diém van sinh
mon con cai theo Golden & Birchfield (1965) va
SCAR-PCR véi primer chuyén biét tuyén tring
M. graminicola Mg-F (GGG GAA GAC ATT
TAA TTG ATG ATC AAC) va Mg-R (GGT
ACC GAA ACT TAG GGA AAQG) theo Bel-
lafiore & ctv. (2015). San pham PCR dudc giai
trinh tu va so sanh vdéi trinh ty hién dién trén
Genbank.

2.3. Tao dong gene Mgral6281

RNA téng s6 ctia J2s dugc tach chiét bi Gene-
JET RNA Purification Kit (Thermo Scientific,
MY), tiép dén téng hgp cDNA bing RevertAid
First Strand ¢cDNA Synthesis Kit (Thermo Sci-
entific, My) st dung primer oligo dT. Doan trinh
tu ma héa protein duge téng hop bing PCR véi
primer Mgl6281-F (ATG TTT TTT CTA AAA
TAT TTC CCA ATT TCA) va Mgl6281-R (TTA
ATT CTT CTT TGA AGA CAA ATT ACA
G). Chu k¥ nhigt clia phan tng gdm 35 chu ky
94°C/30 giay, 50°C/30 giay, 72°C/1 phat. San
pham PCR dugc tinh sach biang GenJET Gel
Extraction Kit (Thermo Scientific) va ndi vao
vector pJET1.2/blunt (Thermo Scientific). Sén
pham ndi duge bién nap vao té bao E. coli TOP10
béng phuong phéap sbc nhiét (Sambrook & Rus-
sell, 2001). Cac khuan lac chita vector tai to hgp
duge sang loc nho khang sinh va PCR colony.
Plasmid tai t6 hgp dugce tach chiét bing Gene-
JET Plasmid Miniprep Kit (Thermo Scientific)
va gene tao dong dugc giai trinh tu bdi First Base
(Malaysia).

2.4. Thiét ké va tdng hop miRNA nhan tao

Duya vao trinh tuy gene Mgra16281 dugc tao
dong, cdc microRNA nhan tao (amiRNA) c6 kha
nang lam cam lang biéu hién gene muc tieu duge
thiét ké nhd cong cu Designer clia trang web
WMD3 (http://wmd3.weigelworld.org). Tt danh
sach cdc miRNA nhan tao goi ¥ duge dua ra béi
WMD3, kiém tra va lua chon 01 amiRNA theo
tiéu chi duge dé xuat bsi Schwab & ctv. (2006)
gom (1) bat hoat gene muc tiéu & tuyén triung ma
khong bét hoat cac gene clia cay lda (bao gdm
hai nhém indica va japonica) nhd cong cu Tar-
get Search cia WMD3 trén hai database Oryza
sativa Indica Group PUT v183 (PGDP) va Oryza
sativa Japonica Group PUT v183 (PGDP); (2)
vi tri gdn cia miRNA nhan tao v6i mRNA muc
tieu ndm & viing 3’; (3) ning lugng lién két gitta
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Bang 1. Cac primer st dung tdng hgp cac microRNA nhan tao bing PCR

overlapping
Primer Trinh tu (5° — 37)
I miR agTTTCGTTTCAGAACGGAACGAcaggagattcagtttga
IT miR tgTCGTTCCGTTCTGAAACGAA Actgcetgetgetacagec
III miR*s ctTCGTTGCGTACTGAAACGAA Attectgetgetaggetg
IV miR*a aaTTTCGTTTCAGTACGCAACGAagagaggcaaaagtgaa

amiRNA véi mRNA muc tiéu tu -35 dén -40
kcal/mol, khong cao qua -30 kcal/mol; (4) khong
bat cap sai tir vi tri 2-12 ctia amiRNA ddi véi
doan muc tiéu. Céng cu Oligo cia WMD3 dugc
stt dung thiét ké cac primer dé thay thé doan 21
nu cua precursor Osa-MIR528 bdi doan miRNA
21 nu méi nho ky thuat PCR overlapping theo
Warthmann & ctv. (2008) (Bang 1).

Céau tric amiRNA méi duge nhan dong béi he
théng vector pJET1.2/blunt (Thermo Scientific,
My). Trinh ty microRNA nhan tao duge kiém tra
nhim dam bao tinh chinh xéac truéc khi gin vio
vector biéu hien pC53000E.

2.5. Gin cAu tric amiRNA vao vector bidu
hién

Doan MIR528 trong plasmid pC53000E dugc
thay thé bing doan trinh ty amiRNA tdng hop.
Plasmid pC53000E va doan amiRNA duge xt 1y
béang enzyme cat BamHI va Pstl (Thermo Scien-
tific) va ndi v6i nhau nhd T4 DNA ligase (Thermo
Scientific) dé tao plasmid tai t6 hgp. Plasmid
tai td& hgp pC53000E-amiRNA dugc bién nap
vao trong té bao E. coli TOP10 kha bién bing
phuong phap sbc nhieét. Trinh ty v& huéng chen
ciia amiRNA trong vector pC53000E dugc kiém
tra trudc khi bién nap plasmid tai t6 hop vao
vi khuan Agrobacterium tumefaciens EHA105 dé
chuyén cau tric amiRNA vao cay chii.

2.6. Tao cay lia mang ciu triic miRNA nh& vi
khudn Agrobacterium tumefaciens

Gibng lia IR64 dudc st dung chuyén gene theo
quy trinh ciia Sahoo & ctv. (2011) v6i mot s6 bién
déi. Hat lda chin duge béc vo trau khong lam
tén thuwong dén phoi hat. Tiép theo hat duge khit
trimg bang khi chlorine trong 2 gid, ngam trong
con 70° trong 1 phit va nudc javel 15% trong 20
phit, sau dé dugc rita sach bing nudc cat tiet
tring. Hat dudc tham kho va dat vio moi trusng
cam tng tao mo seo (MCI, moi trudng khoang MS
cd ban chita tat ci cac vitamin bo sung 30 g/L

maltose, casein hydrolysate 0,3 g/L, 0,6 g/L L-
proline, 3,0 mg/L 2,4-dichlorophenoxyacetic acid
(2,4-D), 0,25 mg/L 6-benzylaminopurine (BAP),
diéu chinh pH dén 5,8 trudc khi hap khit trung).
Mau diit trong t6i ¢ nhiet do 27°C £ 1°C trong
3 tuadn.

Khuan lac A. tumefaciens EHA105 duge tang
sinh trong 5 mL moi trudng YEP 16ng bd sung
10 mg/L rifampicin, 50 mg/L kanamycin. Dich
khuan duge 1 & nhiet do 28°C, lac 200 vong/phiit
trong 16 gid. Sau d6 chuyén 400 pL dich khuan
sang 100 mL mai trudng YEP b6 sung khang sinh
va nuodi cay véi dicu kien tuong tu. Khi ODgoo dat
1,0 sinh khéi vi khuan duge thu nhan béi ly tam
3.200 vong/phut trong 15 phut ¢ 4°C va duge
pha lodng trong moi trudng MCI chia 150 pM
acetosyringone.

MB& seo phoi héa dude lay nhidm vé6i dich khudn
ODggo tit 0,1 - 0,3 trong 10, 20, 30 phit két hop
lac 50 vong/phit va lam kho véi gidy tham vo
trung trong 5 phut. Sau d6, mo seo duge dat trén
mai truong dong nudi ciy (MCI chita 10 g/L glu-
cose; pH 5,2; 150 pM acetosyringone) va i 6 27°C
+ 1°C trong tbi. Sau 48 gis dong nudi ciy, mo seo
duge ngam va rita véi cefotaxime 250 mg/L nhicu
1an, thdm kho véi gidy thAm vo trung. Tiép theo,
méu duge dat trén moi trudng chon loc (MSM,
MCI b sung 250 mg/L cefotaxime va 50 mg/L
hygromycin) nudi 6 27 + 1°C trong t6i 12 ngay.
Sau lan chon loc dau tién, chi nhitng mo seo chic
sang dudc chuyén sang moi trudng MSM cho lan
chon loc thit hai va 11 6 27 £ 1°C trong tdi 10 ngay.
Tiép dén, mo seo tiép tuc duge chuyén sang moi
trudgng MSM cho 1an chon loc thit ba & 27 + 1°C
trong t6i 5 ngay. Sau 3 1an chon loc, nhitng mo
seo phoi héa duge chuyén sang moi truong tién
tai sinh MSRMa (MS b6 sung 30 g/L maltose, 2
mg/L kinetin, 0,2 mg/L naphthalene acetic acid
(NAA), pH 5,8; 250 mg/L cefotaxime va 30 mg/L
hygromycin) ¢ 27 + 1°C trong tdi 7 ngay. Sau do,
chuyén miu sang moi trusng MSRMb (MS, 30
g/L maltose, 2,7 mg/L BAP, 1,2 mg/L kinetin,
0,5 mg/L NAA, pH 5,8; 250 mg/L cefotaxime
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va 30 mg/L hygromycin) nuéi ¢ diéu kién sang
(4.000 lux) trong 4 ngay dé tiép tuc tai sinh.

Dé tao 1é&, choi duge chuyén sang moi trudng
tao r& MROM (1/2 MS, 30 g/L sucrose, 3,0 g/L
phytagel, pH 5,8; 250 mg/L cefotaxime va 30
mg/L hygromycin) va duy tri 27 £+ 1°C & diéu
kién sang nhu trén trong 1 tuan. Cay lda sau khi
dugc tao ré hoan chinh sé chuyén trong trong nha
ludi.

2.7. Kiém tra sy hién dién citia gen chuyén

Duya vao sy hién dién cta gene hptll khang
hygromycin trong doan T-DNA, DNA téng sb
ctia méu choi gid dinh chuyén gene dudc ly trich
bing GeneJET Plant Genomic DNA Purifica-
tion Kit va thyc hién phan ting PCR véi cip
primer chuyén biet hptII-F (5-AGC TGC GCC
GAT GGT TTC TAC AA-3") va hptII-R (5-ATC
GCC TCG CTC CAG TCA ATG-3’). Chu trinh
nhiét ctia phan tng PCR 1a 94°C/5 phit, 35 chu
ky (94°C/30 giay, 64°C/30 giay, 72°C/60 giay),
72°C/10 phit. Kiém tra két qua PCR béng dien
di trén gel agarose 1%, 80V, trong 30 phit.

3. Két Qua va Thao Luan

3.1. Thu thap
graminicola

tuyén trung Meloidogyne

Tt méu ré lda thu thap da phan lap dong tuyén
tring sung ré ky sinh. Dé dinh danh tuyén triing,
hinh dang van sinh mon clia ndm con cai trudng
thanh tit dong tuyén triing dudc quan sat ghi
nhan. Van sinh mén c¢6 hinh bau duc, khéng cé
duong bén, c¢6 sy hoi tu cia cac dudng cong & 16p
bidu bi va hoi tu tai dudng van cubi cuing. Déi
chiéu v6i mo ta ctia Golden & Birchfield (1965) c6
thé xac dinh dong tuyén tring phan lap la tuyén
tring M. graminicola (Hinh 1A). Dé ciing c6 két
qua dinh danh bing hinh thii, SCAR-PCR véi
primer chuyén biét loai M. graminicola da dugc
ap dung theo Bellafiore & ctv. (2015). Két qua
dién di cho thiy da khuéch dai mot doan DNA
duy nhéat kich thudc tuong duong 640 bp tit DNA
téng s ctia con cai (Hinh 1B).

Két qua BLAST cho thay trinh ti sin pham
tuwong dong tit 99 - 100% v6i san pham cta M.
graminicola phan lap tu Viét Nam va Trung
Qubc. T két qua dinh danh hinh thai va phan tt,
dong tuyén trung sung ré ltia phan lap ti Long
An dugc xac dinh 13 tuyén tring Meloidogyne
graminicola.

Hinh 1. Van sinh mén con céi (A) v& san pham Mg-
SCAR-PCR (B) tuyén trimng.

(M) DNA ladder 1 kb; (-) Déi chitng am; (N) Tuyén
trung.

3.2. Tao dong gene Mgral6281

T ¢cDNA téng s6 clia dong tuyén tring phan
lap da khuéch dai dugce san pham cé kich thude
I6n hon 400 bp tuong tng vGi kich thudc gene
muc tiéu (420 bp) (Hinh 2).

N M ()

Hinh 2. Két qua dien di san pham RT-PCR khuéch
dai doan ma hoéa gene.

(M) DNA marker 100 bp; (-) Déi ching am; (N)
Tuyén tring.

Két qua tao dong gene trong vi khuan E. coli
TOP10 st dung vector pJET1.2/blunt ciing cho
thay da tao dugc vector tai t6 hop mang doan
gene muc tieéu. Trinh ty doan gene khuéch dai
duge hiéu chinh va tuong dong 97% véi trinh
tu gene Mgral6281 trong dit litu bo gene cta
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M 55 57 59 () M 64 65 66 (-)

500 bp —

200 bp —>
100 bp—

M 55 57 60 62 ()

M 55 57 59 ()

Hinh 3. Két qua dién di sin phdm PCR tdng hop miR16281-111.
(M): DNA marker 100 bp; (-) Dbi chting am; (a, b, ¢, d): Céc phan ting PCR thanh phan.

M. graminicola (Somvanshi & ctv., 2018) va 80%
v6i Minc16281 cta M. incognita (MH315945.10).
Trinh ty doan gene Mgral6281 clia dong tuyén
trung M. graminicola duge dang ky trén Genbank
(MK322955.1) va stt dung lam khuon dé thiét ké
cac miRNA nhan tao.

3.3. Thiét ké va tdng hop miRNA nhén tao

Trinh ty doan gene Mgral6281 clia dong tuyén
tring M. graminicola dugc st dung dé thiét ké
cdc miRNA nhan tao nhd phan mém WMD3.
Sau khi t6i wu nhiét do bit cap va thoi gian kéo
dai ctia ting phan tng thanh phan (a, b, ¢) da
thu duge dude san pham c6 kich thudc lan lugt
khoang 257 bp, 87 bp, 259 bp. Cac sin pham
nay dung lam khuén cho PCR overlapping (d)
téng hop doan precursor mang doan amiRNA
kich thuéc khodng 554 bp ding bing kich thudc
ly thuyét mong dgi (Hinh 3).

Céu tric precursor mang miR16281-111 dugc
nhan dong nhs vector pJET1.2/blunt trong té
bao E. coli TOP10 va sang loc dong vi khuan
mang vector tai to6 hgp bing PCR colony. Két
qué dién di cho bang DNA sang, ro va dung kich
thude dy kién vao khoang 672 bp. Plasmid tai t6
hop ciia 3 dong vi khuan duge tach chiét va gii
giai trinh ty hai chiéu. Két qua sau hiéu dinh cho
thay cau tric amiR16281-111 c6 chidu dai 549 nu
va trinh ty ding vé6i du tinh (Hinh 4).

3.4. Gin ciu tric amiRNA vao vector biéu
hién tao vector chuyén gene

Vector pC53000E dugc st dung lam vector
biéu hién ciu tric amiRNA trong cay laa. Hai cau
trac pC53000E va pJET2.1-miR16281-111 dugc
xtt 1y bang enzyme cit Pstl vd, BamHI. Plasmid

pC53000E sau khi dugc cit tao san pham cé gdm
hai phan doan kich thuéc khoang 400 bp va 10
kb (Hinh 5A). pJET2.1-miR16281-111 sau khi cit
thu duge ba bang ¢6 kich thudec khoang 250 bp,
500 bp va 2 kb (Hinh 5B).

San pham bao gom pC53000E md vong va
amiR16281-111 dudc thu hdi tit gel ndi bing en-
zyme T4 ligase tao plasmid tai t6 hgp. Plasmid
pC53000E-16281-111 tiép tuc dugc nhan dong
trong hé théng té bao E. coli TOP10 vi bién nap
vao vi khuan A. tumefaciens EHA 105 Viéc sang
loc té bao mang vector téi t6 hop duge thye hien
nho phan tng PCR v6i cdp primer IV (miRNA
reverse) va I (miRNA* forward) xéc dinh sy hién
dién ctia miR16281-111. Két qua PCR 7 khuan
lac tao bang sang ro, kich thuéc twong duong 87
bp chitng t6 amiR16281-111 da dugc ndi thanh
cong vao vector pC5300 (Hinh 6).

3.5. Tao cay lia mang ciu tric miRNA

Mo seo 18 ngay tudi c6 mau tring ngad (Hinh
7a) dugc lay nhiém véi dich vi khuan A. tumefa-
ciens, sau d6 ciy lén moi truong dong nudi ciy,
i trong t6i ¢ 28°C. Cac mo seo héa nau sau 5
ngay nudi trén moi truong chon loc lan I (Hinh
7b) c¢6 thé mo seo chua co biéu hién tinh khang
khang sinh hoiic do 16p té bao bé mat clia mo seo
khong tiép xtic v6i moi trudng nudi cidy nén hoa
nau va chét. Sau 10 ngay xuat hién cic khéi mo
seo tring nga phat trién tit cic mau mo hoa nau
(Hinh 7c). Sau 12 ngay mo seo dugc cay chuyén
sang mai truong chon loc 1an II trong 10 ngay va
moi trudng chon loc 1an I1I trong 7 ngay. Khong
c6 hién tuong tai nhifm vi khuén sau giai doan
déng nudi ciy, moé seo séng soét ting sinh cham.
Mo seo duge ciy sang moi trudng tao choi, dé
trong t6i 7 ngay, sau do chuyén ra anh sang. Sau
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miR16281-111
O=za-miR528

miR16281-111
O=za-miR528

miR16281-111
O=za-miR528

miR16281-111
O=a-miR525

miR16281-111
O=za-miR528

miR16281-111
O=za-miR528

miR16281-111
O=za-miR528

miR16281-111
O=za-miR528

141
141

211
211

275
281

345
351

415
421

485
491

G-4368 primer

TGCAAGGCGATTAAGT TGGETARL GCCAGGET TT TCCCAGTCAC GACGTT GTAAR AL GADGGC CAGT GR

TGCAAGCCGATTAARGT TGEETAAC GCCAGGCET TT TCCCAGTCACGACGTT GTAAA AL GADGGC CAGT GA

A TTGTAATACGAC TCAC TATAGEGC GA AT TGGAGC TCCACC GC GETGGC GECCGCTCTAGAACT ACTGGR
A TTGTAATACGAC TCAC TATAGGGC GAAT TGGAGC TCCACC GCGETEGEC GGOCGCTCT AGAACT AGTGGR

CCCCCTCGGATCCCAGCAGCAGCCACAGCARR AT TTGETT TGGGAT AGGT AGGTETTAT CT TAGGTC TG
CCCCCTCGGATCCCAGCAGCAGCCACAGCARR AT TTGETT TGGGAT AGGT AGGTETTAT GT TAGGTC TG

_r'I'I"I'I"I'I‘D_wC.‘I‘i"I‘MlIMl"[' EG'I'I“IEMBA.
GTTTTTTGGCTGTAGCAGCAGCAGT Eel e e i Y e .t
TCACTTTTGCCTCTCT e TG sGyv-tb g e ¥ Y e AR T TC CT GC TGCTAGGCT GTTC TG TGEAAGTT TG
TCACTTTTGCCTCTCT R RT G G g e e R Ny kBT TC CT GO TGCT AGGCT GT TC TG TGEARGTT TS

ACACTTTATATTATGGGT TTAATC GTCCAT GGCATC AGCA TC AGCAGC GETAC CGAGGECT G AGGAAT
AGACGTTTATATTATGGCET TTAATC GTCCAT GGCATCAGCATC AGCAGC GETAC CGAGGGCT G AGGAAT,

A CGACGATTCAGT TTGAGA —— ————
A GEAGATTCACT TTCGARGCTGRAD

B

CGATATCAAMGCTTATC GATACC GTCGAC CTOGAG GG GEEECC CGGT ACCAGCT TT TG TTCTCT TTAGTG
CGATATCARAGCTTATCGATACCGTOGAC CTCGAGGEGEGECCCGGT AL CAGCT TT TG TTCCCTTTAGTG

A GGCET TAAT TTCGAGCT TGGC GT AR TC AT GETC AT AGCT GT TTCC TG TETGRAAATT GT TATCCG

140
140

210
210

274
280

344
350

414
420

454
4350

B GGET TAAT TTOGAGCT TGEC GTAATC AT GG TCATAGCTGT TTCC TG TG TGARMATT GT TATCCG

T G-43269 primer

Hinh 4. Trinh ty 21 nu amiR16281-111 thay thé vao trinh tu 21 nu ctia precursor Osa-miR528.

M 1 2
10 kb —|
1kb—s
P—
200 bp— 500 bp—
250 bp—

Hinh 5. Két qua dién di sin pham cit pC53000E
(A) va pJET2.1-miR16281-111 (B).

(M) DNA ladder 1 kb; (1) Khong enzyme; (2) BamHI
va Pstl.

7 ngay mot s6 mo seo hinh thanh choi (Hinh 7de).
Sau 15 ngay, cac chdi phat trién tét duge tach
chuyén sang moi trudng tao ré va cay dugc trong
trong nha luéi dé thu hat.

DNA ctia 5 chdi gia dinh chuyén gene duge tach
chiét va tién hanh phan tng PCR phéat hién sy
hién dién clia gene hptll. Két qua dién di san
pham PCR tit DNA 5 chdi gia dinh chuyén gene

500 bp—

100 bp—»

Hinh 6. Két qua dién di sin pham PCR sang loc
dong vi khudn mang vector tai t6 hgp.

(M): DNA ladder 100 bp; (-) Déi ching am; (1-7):
Céc khuén lac.

xuat hién bang DNA c6 kich thudc khodng 500
bp, tuong tng véi kich thuéc doan gene hptll du
kién duge khuéch dai 1a 508 bp 6 3 chdi chuyén
gene (Hinh 8). Do d6, bude dau da thu nhan duge
choi chuyén gene thé hé T0. Cac chdi duge tiép
tuc nudi tao ré hoan chinh va tréng & nha lusi
nham thu nhan hat phuc vu cho cac phan tich
tiép theo trén cay T1.
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Hinh 7. Tao cay lda mang ciu tric amiR nhd vi
khudn Agrobacterium tumefaciens.

(a) Mo seo phoi héa duge lay nhiém vi khudn; (b, c)
Mo seo trén moi trusng chon loc sau 5 ngay va 10
ngay; (d, e) Chdi tao thanh sau 40 va 50 ngay.

M & (0 1 2 3 4 5

600 bp

Hinh 8. Sy hién dién ctia gene hptll trong choi gia
dinh chuyén gene.

(1) DNA ladder 100 bp; (+) Déi ching duong; (-) Doi
chitng am; (1-5) DNA chdi gid dinh chuyén gene.

Mgra16281 la gene ma héa mot effector chua
biét chic nang clia tuyén tring Meloidogyne
graminicola. Effector nay chita mot doan peptide
tin hi¢u (signal peptide) ¢ dau N-terminal va du
doan c¢6 kha ning dinh vi bén trong té bao chat

ctia té bao chi. Cac két qua thyc nghiém cho
thay khi xt 1y tuyén trung véi siRNA chuyén biet
cho mRNA bing phuong phéap soaking da lam
gidm kha ning ky sinh ciia tuyén tring. Trong
nghién ctu nay, trinh ty gene Mgral6281 cuia
dong tuyén trung M. graminicola ky sinh lda da
duge xac dinh tuong dong 97% so vdéi trinh tu
ctia M. graminicola tit An Do (Somvanshi & ctv.,
2018) va 80% so v6i M. incognita phan lap tit
cay dau nanh 6 Viet Nam (Nguyen & ctv., 2019).
Diéu nay lam r6 thém nhan dinh vé mitc do da
hinh ctia cac effector trong cing mot loai va lién
loai Meloidogyne sp. (Bellafiore & Briggs, 2010).
Dé tim hiéu chitc nang lien quan dén doc tinh
clia effector nayy & tuyén trung, cu tric miRNA
nhan tao da dugc téng hop va chuyén vao trong
cay lda IR64 nhim gidm mitc do biéu hién ctia ef-
fector thong qua cay ky chii (HIGS). Sy biéu hién
cua miRNA trong cay lia va thit nghiém déanh gia
mitc do gidm kha ning ky sinh clia tuyén tring
trén cay lda sé dugce tiép tuc thuc hien dé lam
sang t6 vai tro clia effector cung cap théem dit
liu cho Iita chon phuong thitc chon tao giéng va
kiém soat tuyén triing sung 1é § cay trong.

4. Két Luan

Trinh tuw gene Mgra16281 ma héa mot effector
chua biét chitc nang cia tuyén trung Meloidogyne
graminicola da duge xac dinh trinh ty. Dya vao
trinh tur ctia doan gene nay da thiét ké va tong
hop cau trac amiRNA c6 kha ning bat hoat sy
biéu hién ctia gene 16281 clia tuyén tring sung ré.
Céu trac nay da duge chuyén vao cay lda nho vao
vi khuan A. tumefaciens EHA105 nhim nghien
cttu vali tro cua effector 16281 trong qua trinh ky
sinh cay laa ctia tuyén tring M. graminicola.

L&i Cam On

Nghién citu nay duge tai trg béi Quy Phét trién
khoa hoc va cong nghé Qubc gia (NAFOSTED)
trong dé tai ma sd 106-NN.03-2015.86.
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ABSTRACT

Monitoring and evaluation of saline water intrusion is an important
task, especially for agricultural production in Ben Tre province. The
paper introduces a new solution in the application of Landsat 8
satellite imagery and field survey data to determine the soil electrical
conductivity (EC) for soil salinity assessment through the distribu-
tion of EC indice value. Analyzing and establishing the correlation
between reflectance value, salinity indices and EC allow selecting
a suitable model for the creation of a soil salinity map in 4 levels
corresponding to EC values: no salinity (0 - 4), mild (4 - 8), moderate
(8 - 16), very salinity (> 16). Research results in 2019 showed that
most of the coastal districts of Ben Tre province were salty with
EC values ranging from 8 to 16. The salinity decreased gradually
from the East Sea to the mainland with the distance from 15 to
25 km. In brief, the study proposed solutions for rapid monitoring
and evaluation of soil salinity based on the easy access of Landsat 8
images to calculate the necessary indices in the establishment of soil
salinity maps for the local and regional scale.
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TOM TAT

Giam sat va danh gid xam nhap man la nhiém vy quan trong, dic
biét dbi v6i sdn xuat nong nghiep trén dia ban tinh Bén Tre. Bai bao
gidi thiéu giai phap méi trong tng dung anh vé tinh Landsat 8 va
dit lisu diéu tra thyc dia dé x4c dinh d6 dan dién ctia dat (electrical
conductivity - EC) nh#m danh gia nhiém man trong dat thong qua
sy phan bd ctia EC. Phan tich thiét 1ap sy tuong quan gitta gia tri
phan xa va cac chi s6 do min v6i EC cho phép chon mo hinh phu
hop trong thanh lap ban dd do man cia dat theo 4 cip do tuong
ung voi gid tri EC: khong nhiém man (0 - 4), nhe (4 — 8) ,vira (8 —
16), rdt man (> 16). Két qua nghién citu nam 2019 cho thiy hau hét
cac huyen Thanh Pht, Ba Tri v Binh Dai déu bi nhiém min véi gia
tri EC tit 8 — 16. D6 man gidm dan theo huéng tit bién dong vio
dat lién v6i khodng cach tit 15 dén 25 km. Tém lai, nghién citu da
dé xuét cic giai phap trong giam sit va danh gia nhanh nhiém min
trong dat dua trén kha nang truy cap dé dang ctia 4nh Landsat 8 dé
tinh cac chi s6 can thiét trong thanh lap ban do6 dé man dat cho cap

*Tac gia lién hé

ving va cap khu vie.

Lé Ngoc Lam
Email: lengoclam@hcmuaf.edu.vn

1. Dat Van Dé

Cimng véi hién tugng nuée bién dang, xam nhap
méan la mot trong nhing hau qua nghiém trong
nhat ciia bién déi khi hau, anh huéng dang ké dén
cac hoat dong nong nghiép va sinh ké ngudi dan
& nhidu noi trén thé gidi, dac biét 1a khu vie ven
bién. Hién tuong nay ngdy cang tré nén nghiem
trong va thudng xuyén xay ra ¢ dong bang soéng
Cttu Long clia Viet Nam, la mdt trong nhing
nuée chiu tac dong manh bdi bién ddi khi hau.
Trong d6, Bén Tre v6i chiéu dai 65 km tiép giap
Bién Pong va cé hé théng song ngodi chiing chit,
tren 90% dien tich dat cé cao do dia hinh tit 1-2 m
so muc nude bién, nén nhiéu viing thap ven song,
bién thuong xuyén bi ngap khi triéu cuong. Do
dac thu diéu kién tu nhién, Bén Tre dugc nhan
dinh 14 mot trong nhitng tinh bi &nh huéng nang
né ciia bién ddi khi hau va nudc bién dang dic

biét 14 xam nhap man.

Dat nhiém man tit quan diém nong nghiép, 1a
dat doé c6 ton tai cac loal mudi hoa tan 3 mot
noéng doé cao hon binh thudng, gay anh hudng
xau dén cay trong. O nhitng ving ven bién, dét
thudng dé bi mén hosic nhiém man thong qua céac
¢ ché trong ty nhién nhu triéu cudng, nudc ngam
tham théu, hosic do tac nhan thong qua qué trinh
st dung dat nhu lam mudi, nudi tréng thiy san.
Nhu vay, dé xay dyng mot hé théng phan loai
xam nhap man néi chung va dat nhiém man néi
riéng trén co sé tich hgp dit lieu diéu tra véi tu
lieu vién tham doi hoi ¢é nhitng nghién citu, kiém
ching thuc dia cu thé.

Hién nay, dit lieu vién tham da duge sit dung
ngay cang nhiéu trong cic nghién citu vé do man
clia dat, do kha nang cung cap thong tin nhanh
hon va hitu ich trong viéc dua ra du doan thiyc té
(Shrestha, 2006). Ngoai ra, anh vé tinh da thoi
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gian con cho phép xac dinh sy thay déi do min
8 quy mo6 khu vye, ciing nhu viéc két hgp céac
chi s6 thiyc vat nhu chi sb thyc vat ting cuong
(Enhanced Vegetation Index - EVI) va céc chi s6
do man (Salinity Index - SI) tao kha nang danh
gia xu huéng d6 min ctia dat trong tham thyc
vat va dat tréng tuong tng do do nhay cam véi
cac dac diém mudi (Widad & ctv., 2018). Uu thé
cua viéc ung dung anh Landsat da dugc minh
chiing trong nghién cttu danh gia viéc phat hién
cac sy cb tran nudc mudi ¢ Hat Bottineau, Bic
Dakota, An Do. Trong d6, chi s6 d6 min phan
ting Canopy (Canopy Response Salinity Index -
CRSI) duge trich xuat tir cac kénh hong ngoai va
hong ngoai nhiét ctia anh Landsat (Neha, 2019).

Xu thé méi trong khai thac anh Landsat-8 véi
dit lieu cdm bién Operative Land Imager (OLI)
dé giam sat va thanh lap ban do do man cta dat
phan bd theo khong gian dia trén cac chi sé do
min cta dat (Soil Salinity Index - SSI) da minh
chitng tinh hiéu qua ctia giai phap. Trong d6, hoi
quy tuyén tinh da bién (Multi Linear Regression
- MLR) da dugc 4p dung dé xac dinh mdi tuong
quan gitta cac gia tri phan xa phd va sb lidu clia
cac phép do mat dat vé do dan dien (electrical
conductivity - EC) dé danh gia do man ciia dat.
Két qua cho thiy mdi tuong quan cao gitta SSI va
EC dé dy doan do min ciia dat (Watheq & ctv.,
2018). Mot nghién citu khac duge thyc hién & khu
vuc Garmsar Plain ¢ phia Dong ctia Tehran, véi
288 mau dat duge phan tich dé xac dinh méi quan
heé gitta do phan xa phd va do dan dien EC nhu
12 chi 6 do man. Phan tich hdi quy duge st dung
dé kiém tra mdi quan heé gitta EC va cac chi s6 do
man dé tao ra mot s6 mo hinh (Ali & ctv., 2012).

Nhin chung, &nh Landsat 8 OLI dugc st dung
kha phd bién dé tinh toan céc chi s6 danh gia do
min cia dat bao gom: Chi s d6 man dat thuc
vat (Vegetation Soil Salinity Index - VSSI), chi
s6 thire vat ¢6 hiéu chinh phan xa mat dat (Soil
Ajusted Vegetation Index - SAVT), chi sb thuc vat
chuan héa (Normalize Difference Vegetation In-
dex - NDVI) va chi s6 khéac biet do man dat (Nor-
malize Difference Salinity Index - NDSI). Trong
d6, nhiéu két qua chi ra ring, gia tri phd ctia dai
can hong ngoai (Near Infra Red - NIR) va VSSI
¢6 mbi tuong quan cao v6i EC (r = 0,7779 va r
= 0,6957, tuong ting) so véi cac chi s6 khac. Két
qué so sanh ciing cho thiy do min ctia dit dugc
gidi doan tur anh Landsat 8 kha phu hgp véi di
lieu thye té. Cac nghién citu ndy da minh chitng
viéc st dung anh Landsat 8 OLI c¢6 kha nang ting

dung cao trong viéc giam sat khong gian do mén
ctia 16p dat trén cing khu vic (Nguyen & ctv.,
2020).

Tt cac nghién citu trén cho thay viéc ting dung
anh vién tham trong danh gid do6 min dat EC
thuong sit dung phan tich héi quy dé xac dinh mbi
tuong quan gitta EC v6i chi s6 phét trién thyc vat
NDVI, chi sé thuc vat c6 higu chinh phan xa mit
dat SAVI vi nhém chi s6 d6 man dit bao gom:
chi s6 do méan SI (Salinity Index) tit 1 dén 7, chi
s6 khac biet do min dat NDSI, chi s6 do min
dat thyc vat VSSI, chi s6 ty lé man SR (Salinity
Ratio), chi s6 do man va do min dat SSSI. Tuy
nhién, phuong phap thu thap dit lieu thyc dia va
do chinh xac phan tich mau la cac yéu td anh
hudng triyc tiép dén do chinh xdc mo hinh hoi
quy gitta gia tri phan xa phd ctia 4nh Landsat véi
gia tri EC dé tinh toan chi s6 do min. Bai bao
gidi thieu két qua thit nghieém viéc trich xuit cac
thong tin t bo cAm bién OLI clia 4nh Landsat
8 dé tinh toan do mian dat thong qua chi s6 dan
dien trong dat (EC), tit d6 thanh lap ban do do
man ciia dat phan bé theo khong gian khu vyc
céc huyén duyén hai ctia tinh Bén tre.

2. Vat Liéu va Phuong Phap Nghién Ctu

2.1. Vat liéu

Anh Landsat: Anh vé tinh Landsat c6 8 bands
v6i do phan giai twr 15 - 60 m ghi lai phén xa
clia cac doéi tugng c6 buéc séng tit ving nhin
thay (0,4 dén 0,7 pm) dén ving hong ngoai nhiét
(12,5 pm) dugce tng dung trong nhiéu linh viec
nghién cttu. Vé tinh thé hé thit 8 — Landsat 8 da
dugc My phéng thanh cong 1én quy dao vao ngay
11/02/2013 v6i tén goi goc Landsat Data Conti-
nuity Mission (LDCM). Landsat sé& tiép tuc cung
cAp céc anh c6 do phan giai trung binh (tir 15 —
100 m).

Ban dd chuyén dé: bao gom ban dd hanh chinh
tinh Bén Tre, Ban do hién trang st dung dat ty
lé 1/25.000 thanh lap nam 2019, dugc bién tap va
xt 1y trén phan mém Mapinfo 12.0 cling hé toa
do véi anh Landsat 8 OLI va cit theo ranh giéi
viung nghién citu la ba huyén Ba Tri, Binh Dai va
Thanh Pha dé phuc vu cho viéc chong xép kiém
tra danh gia két qua. Ngoai ra, ban dé chuyén dé
con dudc st dung dé thanh lap ban dd phan bé
diém mau véi cac thong tin thudc tinh nhu Toa
do X,Y, méa khoanh dat, gia tri EC.
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2.2. Phuong phap nghién ctu

Xt 1y anh va phan tich hoi quy la hai phuong
phép chinh dugc st dung trong nghién ctu.
Trong do, viéc thu thap dit lieu thyc dia cia 28
diém mau (Hinh 1) duge lay trong thoi gian tir
15/01/2019 dén 20/01/2019 bang thiét bi do cam
tng dién t¢ EM31-MK2. Khi do ngoai thuyc dia
céc thong sé nhiet do, do am dugc cai dit dong
bo. Céc diém méu sau dé duge noi suy xit Iy dong
bo cac dic diém moi truong va téng quat hoéa vé
tang day mat dat véi do sau trong khoang tit 0
~ 20 cm. Céac diém méu sau d6 dugc danh gid
va khéo sat tuong quan giwta gia tri do min dat
(EC) v6i céc gia tri phan xa kénh phd (tit kenh
2 dén kenh 5 4nh Landsat 8 OLI). Cac chi s6 do
man dat sau khi dude chiét tinh tir &nh Landsat
sé dudc sit dung trong xay dung mo hinh hdi quy
phit hop nhét, dé thanh lap ban dd do man dat
(EC) cho khu vyc nghién citu.

Hinh 1. So dd vi tri diém mau.

Gia tri phén xa (Reflectance value) cac kénh
anh Landsat 8 OLI dugc st dung dé trich xuét
cac chi s do man: SAVI, NDSI, VSSI, SI1, SI2,
SI3, SI4, SI5 dya theo cong thiic cho 6 Bang 1.
Trong do6, red, green, blue la céc gia tri tuong ing

kenh kha kién (2,3,4) va NIR (Near Infra Red) la
gid tri tuong tng kénh hong ngoai gan (kénh 5).

Céac diém méu sau khi duge phan tich dé xéc
dinh gia tri EC tién hanh phan tich tuong quan
v6i cac chi s6 do man duge trich xuét tit Anh vé
tinh Landsat 8 OLI. Két qua hoi quy tit 28 diém
mau duge st dung dé chay mo hinh lan truyén
mian theo gia tri EC dé thanh lap ban do xam
nhap min nam 2019 cac huyén ven bién tinh Bén
Tre theo 4 cap do tuong ting véi gia tri EC: khong
nhiém man (0 - 4), nhe (4 — 8), vita (8 — 16), rat
min (> 16). Quy trinh thyc hién duge thé hien
béi Hinh 2.

3. Két Qua va Thao Luan
3.1. Xac dinh pham vi nghién cdu

Tinh Bén Tre nim & ha luwu song Mé Kong,
c6 dien tich khoan 2.394 km? v6i hé thong song
rach ching chit va tiép gidp Bién Dong véi chiéu
dai bo bién gan 65 km. Dia hinh thap véi 90%
dién tich dat tu nhién cia tinh c6 do cao trung
binh tir 1 - 2 m so v6i muc nuée bién. Trong do,
cac ving dat thap ven song phan bd & cac huyén
ven bién nhu huyen Binh Pai, Ba Tri v& Thanh
Phit (d0 cao dudi 1 m) thudng xuyén bi ngap khi
trieu cuong (MFF, 2014) dugc chon lam dia ban
nghién cttu (Hinh 3).

3.2. Phan tich tuong quan gita gia tri EC va
phan xa phd ctia 4nh Landsat

Két qua nghién citu clia nhiéu tac gia cho thay,
dic trung phd clia 4nh Landsat 8 véi cac thanh
phan mubi tng véi cac dai bude séong khac nhau.
Céc loai mubi sodium sulfate, halite, gypsum, cal-
cium carbonate, sodium bicarbonate déu phan xa
manh (hon 80%) trong dai budc séng tir 0,4 dén
1,4 pm (tir kénh kha kién dén can hong ngoai)
(Le & ctv., 2019). Két qua khao sat tit bo dit lieu
mau tai tinh Bén Tre thé hien mdi tuong quan
thuc té gita gia tri do min EC véi gia tri phd
clia anh Landsat 8 thé hién nhu sau: kénh blue
(Hinh 4.a), green (Hinh 4.b) va kénh red (Hinh
4.c) 6 hé s6 tuong quan rat thap (r < 0,1), chitng
t6 khong c6 méi tuong quan véi gia tri do min
EC. Trong khi d6, kenh NIR (Hinh 4.d) ¢6 mdi
tuong quan kha cao (r = 0,791). Do d6, cac gia
tri pixel trén kénh NIR ctia anh Landsat 8 dugc
st dung dé phét trién mo hinh gidm sat do man
trong dat.

Bang 2 thé hién moé hinh hdi quy véi bién phu
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Bang 1. Cong thtc tinh cac chi s6 do min dya trén cic kénh phd anh Landsat 8 OLI

STT Chisb Cong thic Nguon
1 Salinity Index 1 (SI1) SI1 = v/Green® + Red? Douaoui & ctv., 2006
2 Salinity Index 2 (SI2) SI2 = v/Red + Green Douaoui & ctv., 2006
3 Salinity Index 3 (SI3) SI3 = Blue*Red Khan & ctv., 2001
" Red * NIR
4 Salinity Index 4 (SI4) Sl4 = ~Groon Abbas & Khan, 2007
5 Salinity Index 5 (SI5) SI5 = Blue/Red Abbas & Khan, 2007
NIR-Red
6 Soil Adjusted Vegetation Index SAVI = 1.5* © USGS (2006)
NIR + Red + 0.5
(SAVI)
7 Normalize Difference Salinity In- NDSI = % Khan & ctv., 2001
dex (NDSI) R
8 Vegetation Soil Salinity Index VSSI=2*Green- 5%(Red+NIR) Dehni & Lounis, 2012
(VSSI)
Ban 46 chuyén dé Landsat 8 OLI

L
Chuyeén sang gia tr
birc xa pho

Chi so @6 min
va kénh pho

m— L A —— ——
O < Dénhgia do > Khéng
chinh xac ~ dat _

-

Ban do6 d6 min

Pénh gi4 x4m nhép
miin néim 2019

Hinh 2. Quy trinh danh gia xam nhap man nam 2019.

thuoc 1a EC (tai 28 diém mau) va bién doc lap 1 = 0,791 dugc chon trong nghién citu thé hien
1an luot 1a céc kenh phé red, green, blue. Mo hinh  béi: EC = ellos(3.225)+3.820«NIR]
giam sat do min trong dat st dung kénh NIR c6
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Bang 2. Tuong quan phan xa phd véi gia tri do dan dien (EC) trong
thiét 1ap mo hinh

STT Kenh pho M5 hinh hoi quy Tuong quan (r)
1 Blue EC = e10g(10.512)—5.223Blue] -0,020
2 Green EC = e[log(6.362)70.028*Green] -0,038
3 Red EC = e[log(7.340)—2.127*Red] -0,024
4 NIR, EC = ellog(3.225)+3.820«NIR] 0,791

BAN PO HANH CHINH

TiHH BEN TRE
TiNH TIEN GLANG
T ek TS 4
Tk TiE N SuaKG
IF il il
s e LR
= s AT L,
P L LT
TiNK viNH LONG '“*,h S s
) "-..
i ] L £
fx % B s L
s g
ks ol Dk
- i T
i
5 - &
Hinh 3. Vi tri viing nghién cttu.
Bang 3. Tuong quan gitta cic chi s6 d6 man va do dan dien (EC)

STT Chis6 Mo hinh hoi quy Tuong quan (r) Do léch chuan ctia EC
1 NDSI EC = elloa(4,668)—1,155«NDSI] 0,756 1,773
2) SAVI EC = e[log(4,316)+2,081*SAVI] 0,740 1,637
3 VSSI  EC = ellos(2,868)—0,751xVSSI] 0,703 1,855
4 SI1 EC = e[log(8,477)710,934*811] -0,27 3,664
5 SI2 EC = e[log(8,779)—19,798*SI2] -0,19 3,629
6 SI3 EC = e[log(7,456)—28,179*813] -0,037 3,660
7 SI4  EC = ellos(3,370)+4,825+514] 0,587 2,313
8 SI5 EC = e[log(3,187)+0,445*$15] 0,103 3,406
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Hinh 4. D6 thi phan bé diém miu tuong tng véi cac kénh phd.
(a) - Kénh blue; (b) - Kénh green; (c) - Kénh red; (d) - Kenh NIR

3.3. Su tuong quan gida gia tri EC va cac chi
s6 do mian

Céc chi s6 do man dugc trich xuat tit A&nh Land-
sat bao gom 8 chi s6: NDSI, SAVI, VSSI, SI1, SI2,
SI3, SI4, SI5. Stt dung phan mém ENVI dé tao céc
anh chi s6 tuwong ing vh phan mém SPSS trong
phan tich tuong quan gitta ting chi sb véi EC.
Tt dé, chon chi s6 c6 hé s6 tuong quan cao nhat.

Tt két qué tinh toan céc chi s6 do min tién

hanh trich xuét cac théng tin va phan tich tuong
quan véi gia tri EC thuc dia, két qua thé hien &
Bang 3, Trong d6, 4 chi sd c6 gia tri tuong quan
nhé hon 0,50 da bi loai (bao gom SI1, SI2, SI3,
SI5), Nghién cttu cho thay céc chi s6 NDSI, SAVI,
VSSI, SI4 ¢6 do tuong quan cao véi EC, dac biét
la chi 6 SAVI c6 do lech chuan nhé nhét (1,637)
tuong ung véi do tuong quan r = 0,740, Do do,
viéc sit dung kénh phd hong ngoai gan (kénh NIR)
rat kha thi trong thanh lap ban dé do man clia
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Hinh 5. D6 thi phan bé diém mau tuong tng v6i céc chi s6 do man.

(a) - NDSI; (b) - VSSI; (c) - SAVI; (d) - SI4

dat.
3.4. Tao ban d6 d6 min cia dat

Stt dung mo hinh hoi quy dé tinh gia tri EC tit
kénh NIR, tit d6 tao &nh phan b6 do man dat EC
cho viing nghién citu. Hinh 5 thé hién ban d6 do
min duge thanh lap theo EC véi 4 cip do tuong
ung: 0 — 4 (khong man); 4 — 8 (m#n nhe); 8 — 16
(min vira) va EC > 16 (mé#n ning).

Phan bd dé man trén dia ban nghién citu cho
thay hau hét huyeén Thanh Pht déu bi nhiém méin
v6i do min EC tur 4 — 16 xam nhap sau tu ctia
bién vao dat lién khoang 26 km (Hinh 6). Xam
nhap man tai huyén Ba Tri theo hai huéng tu
bién vao 5 km v6i do min tit 8 — 16 va huéng
song Ba Lai tit cita Ba Lai vao 15 km va tit song
Ba Lai vao dat lién 1,5 — 2 km, Huyén Binh Dai
xam nhap min theo huéng tit Cia Dai va Cia
Ba Lai sau 25 km vao dat lién.
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Hinh 6. Ban d6 phan bd d6 man ctia dat (EC).

Dé danh gia do chinh x4c tién hanh phan tich
sai léch gitta cac chi s6 do min dugc trich xuat tit
anh véi cac chi sé6 EC thu dugc tit khio sat thuc
té (bo dit lieu mau).

Hinh 7 cho thay dd thi phan bd d6 man trén

dia ban nghién citu dya vao viéc trich xuit gia
tri EC tt &nh Landsat 8 OLI kh4 tuong dong véi
s6 lieu do thue té. Giai phap dé xudt da md ra
¢6 s6 khoa hoc trong thanh lap ban dé danh gia
d6 man dat tit kenh NIR kha hiéu qua va tin cay
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Hinh 7. So sanh két qua trich xuét gia tri do dan dien (EC) tit md hinh va gia tri khéo sat.

cao (r = 0,791). Ngoai ra, cic kénh phd khéc ciia
anh Landsat 8 con y nghia trong viéc xac dinh
céc chi s do m#n nhu chi s6 NDSI (r = 0,756),
SAVI (r = 0,740), VSSI (r = 0,703) va SI4 (r =
0,587).

4. Két Luan

Bén do do man dat (EC) cic huyén ven bién
tinh Bén Tre duge thanh lap tit phuong phap vién
tham vé6i anh Landsat 8 OLI kénh can hong ngoai
(NIR) da cho két qua kh& quan, déng tin cay (r
= 0,791) cho thiy tiém ning 16n ctia 4&nh Landsat
trong danh gia aAnh hudng clia xam nhap man dén
sdn xuat nong nghiép noi rieng va cac hoat dong
kinh té - xa hoi néi chung. Anh Landsat 8 OLI
duge truy cap dé dang, mién phi va c6 thé duge
stt dung dé tinh cac chi s6 thong qua gia tri phan
xa cac kénh phd phuc vu phan tich tuong quan

véi cac chi s6 do min dat va cac chi s6 khac trong
dat.

Két qua nghién cttu nim 2019 cho thiy hau hét
cac huyén Thanh Phu, Ba Tri vi Binh Dai déu
bi nhiém min véi gia tri EC tir 8 — 16. Do min
gidm dan theo hudng tit bién dong vao dat lién
v6i khodng cach tit 15 dén 25 km. Giai phap dé
xuét da md ra huéng mdi rat kha thi trong giam
sat va danh gia nhanh lan truyén min trong dat
va thanh 1ap ban do do min dat cAp ving vi cac
tinh thuoc dong bing song Ctitu Long.

Tai Liéu Tham Khao (References)

Abbas, A., & Khan, S. (2007). Using remote sens-
ing techniques for appraisal of irrigated soil
salinity. In Oxley, L., and Kulasiri, D. (Eds.),
MODSIM 2007 International Congress: Modelling
and Simulation Society of Australia and New
Zealand (2632-2638). Christchurch, New Zealand:

Tap chi Nong nghiép va Phat trién 19(4)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

55

Modelling and Simulation Society of Australia
and New Zealand. Retrieved March 20, 2020, from

https://researchoutput.csu.edu.au/en/publications/using-

remote-sensing-techniques-for-appraisal-of-irrigated-
soil-s.

Ali, A. N., Mehdi, H., & Abbas, F. (2012). Models to
the identification of soil salinity: A case study from
Garmsar Plain, Iran. International Journal of Envi-
ronmental Physiology and Tozicology 9(1), 59-74.

Dehni, A., & Lounis, M. (2012). Remote sensing tech-
niques for salt affected soil mapping: Application to
the oran region of Algeria. Procedia Engineering 33,
188-198.

Douaoui, E. K., Nicolas, H., & Walter, C. (2006). De-
tecting salinity hazards within a semiarid context by
means of combining soil and remote-sensing data. Geo-
derma, 134(1-2), 217-230.

Khan, N. M., Rastoskuev, V. V., Shalina, E. V., & Sato,
Y. (2001). Mapping salt-affected soils using remote
sensing indicators - A simple approach with the use
of GIS IDRISI. Proceedings of the 22"™* Asian Con-
ference on Remote Sensing (5-9). Singapore: Centre
for Remote Imaging, Sensing and Processing (CRISP),
National University of Singapore.

Le, T. V., Tran, V. T., & Vo, V. N. (2019). Solution
of integrating remote sensing and GIS in monitoring
saline intrusion of Mekong river. Vietnam Journal of
Science, Technology and Engineering 61(3), 22-26.

MFF (Mangroves for the Future). (2014). Assessment
of land use changes using SPOTS5 multi-time remote
sensing images in project areas of Ben Tre and Tra
Vinh provinces. Tra Vinh, Vietnam. Retrieved June 11,
2019 from https://www.mangrovesforthefuture.org/.

Neha, P. (2019). Use of Landsat satellite imagery to iden-
tify the salitization of soil due to brine spills in North-
western North Dakota (Unpublished master’s thesis).
University of North Dakota, North Dakota, USA.

Nguyen, A. K., Liou, Y. A., Tran, H. P., Hoang, P. P.,
& Nguyen, T. H. (2020). Soil salinity assessment
by wusing near-infrared channel and wvegetation soil
salinity index derived from Landsat 8 OLI data:
A case study in the Tra Vinh province, Mekong
Delta, Vietnam. Retrieved March 15, 2020, from
https://link.springer.com/article/10.1186/s40645-
019-0311-0#article-info.

Shrestha, R. (2006). Relating soil electrical conductivity
to remote sensing and other soil properties for assessing
soil salinity in northeast Thailand. Land Degradation
and Development 17(8), 677-689.

USGS (United States Geological Survey). (2006). Landsat
surface reflectance-derived spectral indices. Retrieved
March 15, 2020, from https://www.usgs.gov/core-
science-systems/nli/landsat /landsat-soil-adjusted-
vegetation-index.

Watheq, S., Ebtihal, T. A. K., & Sa’ad, R. Y. (2018).
Using Landsat 8 OLI data to predict and mapping soil
salinity for part of An-Najaf governorate. Ecology, En-
vironment and Conservation Paper 24(2), 572-578.

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 19(4)


https://researchoutput.csu.edu.au/en/publications/using-remote-sensing-techniques-for-appraisal-of-irrigated-soil-s
https://researchoutput.csu.edu.au/en/publications/using-remote-sensing-techniques-for-appraisal-of-irrigated-soil-s
https://researchoutput.csu.edu.au/en/publications/using-remote-sensing-techniques-for-appraisal-of-irrigated-soil-s
https://www.mangrovesforthefuture.org/
https://link.springer.com/article/10.1186/s40645-019-0311-0#article-info
https://link.springer.com/article/10.1186/s40645-019-0311-0#article-info
https://www.usgs.gov/core-science-systems/nli/landsat/landsat-soil-adjusted-vegetation-index
https://www.usgs.gov/core-science-systems/nli/landsat/landsat-soil-adjusted-vegetation-index
https://www.usgs.gov/core-science-systems/nli/landsat/landsat-soil-adjusted-vegetation-index
http://jad.hcmuaf.edu.vn

56 Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Alcoholic fermentation of red flesh dragon fruit (Hylocereus polyrhizus)
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The experiment was conducted to determine effects of sodium metabisulfite

content, flesh and water mixing ratio, total soluble solids content, percentage
of additional yeast and fermentation time on alcoholic fermentation of
red flesh dragon fruit. The results showed that all factors influenced the
fermentation. The most appropriate fermentation conditions were use of
juice without water mixing, addition sodium metabisulfite content of 80
Keywords ppm, the total soluble solid content of 22 °Brix, 5% of yeast solution and
13-d fermentation.
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Nghién citu 1én men rugu thanh long rudt do (Hylocereus polyrhizus)

Hoang Quang Binh™ & Duodng Thi Ngoc Diép
Khoa Cong Nghé Thyc Pham, Trudng DPai Hoc Nong Lam TP.HCM, TP. H6 Chi Minh

THONG TIN BAI BAO TOM TAT

Bai bao khoa hoc

Thi nghiém nay da dugc tién hanh nhim xac dinh &nh huéng ctia ham

lugng natri metabisulfit, ty 1& phdi tron thit qua vA nudc, ham lugng

Ngay nhan: 16/03/2020
Ngay chinh sta: 17/04/2020
Ngay chap nhan: 19/05/2020

téng chit rin hoa tan, ty 16 nAm men bd sung va thsi gian lén men
dén qua trinh lén men rugu thanh long rudt dé. Két qua nghién ciiu
cho thiy tat cd cac yéu té khdo sat déu c6 anh huwéng dén léen men
rugu thanh long. Théng s6 thich hop cho 1én men rugu thanh long 13

st dung dich qua khong thém nudc, ham lugng natri metabisulfit b

Twu khoéa

sung 80 ppm, ham lugng tdng chat rin hoa tan 22 °Brix, ty 1é dich

nim men bd sung 5% va len men trong 13 ngay.

Lén men rugu
Thanh long rudt dé

*Tac gia lién hé

Hoang Quang Binh
Email: gbinh93@gmail.com

1. Pat Van Dé

Tai Viet Nam, thanh long ¢6 san lugng trong
I6n tai cdc tinh Binh Thuan, Long An v Tién
Giang. Tuy nhién hién nay, mot s6 ky thuat mdi
vé tao giéng va chiam séc gitip ra qui sém hoac
trai vu dang gitp cdy thanh long c6 thé cho
thu hoach quanh nam; ciing véi dién tich trong
ngay cang tang da lam cho san lugng qua tang
nhanh, din dén tinh trang du thia, bi ép gi4,
thai bo dac biét nghiém trong vao lac chinh vu.
Song song véi viéc tim ra phuong phap bdo quéan
thanh long sau thu hoach hiéu qué; nghién cttu
ché bién cac san pham tit thanh long gitip goép
phan da dang héa san pham trén thi trudng va
nang cao gia tri kinh té cho cay thanh long la
diéu can thiét. Giéng thanh long rudt dé (Hylo-
cereus polyrhizus) duge trong pho bién 6 nudc ta,
c6 nhiéu tiém nang dé ché bién thanh san pham.
Céac khau x 1y nhiét do cao nhu chan, gia nhigt
va thanh trung thuong dugc van dung trong cac
quy trinh ché bién 13 tac nhan anh huéng 16n dén
su 6n dinh ctia hgp chét betacyanin (Liaotrakoon,
2013; Wong & Siow, 2015); diéu nay dan dén lam
giam do bén mau clia nguyén lidu, lam gidm gia

tri sdn pham sau ché bién do betacyanin 1a hgp
chat chii yéu tao nén mau dé cho thit qua thanh
long. Ung dung quy trinh it ché bién xit 1y nhiet
13 1gi thé ctia ché bién rugu trai cay. Qua trinh
lén men rugu dat hiéu qua cao néu diéu kien lén
men (chiing khéi dong, ham lugng chat ran hoa
tan tong s6, thai gian lén men. . . ) duge kiém soét
chit ché (Luong, 2006). Hién nay, trén thi truong
Viét Nam da xuat hién rugu lén men tit thanh
long rudt do; tuy nhién san pham khi st dung
van con c6 vi hau chua khé chiu. Mot sé nghién
ctu trong va ngoai nudc tuy da c6 nghién ctiu
vé rugu thanh long (Tran, 2018; Pham & ctv.,
2019; Jiang & ctv., 2020), nhung hién cac nghién
cttu nay méi chi dé cap dén dnh hudng ctia chiing
giéng khéi dong, ham lugng enzyme dén qua trinh
lén men rugu. Ngoai ra, mot s6 quy trinh ché bién
dé cap trong cac nghién citu nay st dung giéng
thanh long rudt tring (Hylocereus undatus) hodc
gibng thanh long ruot dé (Hylocereus costaricen-
sis). Nghién citu duge thyc hién nhim danh gia
anh huéng clia cic yéu t6: ham lugng natri met-
albisulfit, ty 1& phdi tron thit qua v nude, ham
lugng tong chat ran hoa tan, ty 1& nam men bd
sung va thoi gian lén men dén qua trinh 1én men
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rugu thanh long ruot d6 (Hylocereus polyrhizus).
2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Nguyén liéu, héa chit va thiét bi

Nguyeén ligu: Thanh long rudt dé (Hylocereus
polyrhizus) c6 khdi lugng 487 4 75 g duge mua tai
chg dau méi nong san Thi Ditc, TP.HCM khong
nam bénh, hu dap. Thit qui c6 ham lugng téng
chit rin hoa tan 11-12 °Brix, pH 4,5-5,0, ham
lugng betacyanin 14,20 + 1,76 mg/100 g, L* 30,73
+ 0,97 a* 41,93 £ 1,88 va b* 6,17 &+ 0,87. Thanh
long sau khi mua dugc ria sach, bé vo. Thit trai
duge dyng trong bao polyethylen va bado quan
lanh < -18°C. Thanh long dugc lya chon 1a céc
trai c¢6 khiém khuyét vé ngoai hinh khong phu
hop cho xuédt khdu nhu giy tai hoic dudi trai;
vét xuée, dém trén vo. Nam men Saccharomyces
cerevisiae dugc phan lap tit ché phdm nidm men
thuong mai RV100 dugc cung cip bdi cong ty
Angel (Trung Quéc).

Hoéa chat: 3, 5-dinitrosalicylic acid (Xilong,
Trung Qudc), phenol sodium sulfite (Xilong,
Trung Qudc), sodium hydroxide (Xilong, Trung
Qudc), potassium sodium tartrate (Xilong, Trung
Qubc), glucose (> 99,5%, Xilong, Trung Qudc).

Thiét bi: may do UV — Vis UV-730 (JASCO,
Nhat Ban), khic xa ké (Atago Hand Refract-
tometer 0 — 32%, Nhat Ban.), kinh hién vi (Olym-
pus, Nhat), buong dém hong cau Thoma (Marien
Field, Dtic), con ké 0 - 35% (Alla-Phéap), may pH
(Hanna, My), méy do mau (Chroma mater CR —
400, Konica Minolta, Nhat Ban).

2.2. B tri thi nghiém

2.2.1. Anh huéng ciia ham lugng natri metabisul-
fite bd sung dén qua trinh 1én men rugu

Thit trai sau ra déng dugc phédi tron véi nude
theo ty 1é 50:50 va xay nhuyén. Mau duge thiy
phéan vGi enzyme Pectinex Utra SP-L véi ty 1é
bé sung enzyme la 0,1%, nhiét do 40°C trong
120 phut. Dich loc thu duge sau thiy phan duge
bd sung them dudng saccharose sao cho dat ham
lugng chat ran hoa tan 1a 22 °Brix. Mau tiép theo
duge thém natri metabisulfite v6i cdc ham lugng
khac nhau: 80, 100 va 120 ppm. Sau 2 gid, 5% dich
nam men (mL/100 mL dich qua) ¢6 mat do 7 (log
té bao/mL) dugc bd sung vao trong dich qua. Qua
trinh lén men dién ra tai diéu kién phong (30 —
31°C), pH tu nhién cia dich qua (4,5 - 5,0) trong

10 ngay. Trong qué trinh 1én men, cic chi sd bao
gom mat do ndm men, ham luong téng chit rin
hoa tan, pH, ham luong dudsng khit, do con dude
danh gia. Thi nghiem lip lai 3 lan.

2.2.2. Anh huéng citia ty 1é6 phdi tron thit qua va
nudc dén qua trinh lén men rugu

Thi nghiém khao sat 1 yéu td 1a ty 1é phdi tron
gitta thit quid va nudc, bao gom ba mic khac
nhau: 100:0, 75:25 va 50:50 (g/g). Ham lugng
natri metabisulfit b6 sung 1a két qua muc 2.2.1.
Rugu duge 1én men va phéan tich cac chi tiéu theo
do6i tuong tu nhu trong muc 2.2.1. Thi nghiém lap
lai 3 lan.

2.2.3. Anh hudng ctia tdng ham lugng téng chét
rdn hoa tan trong dich qua truéc 1én men
dén qua trinh lén men rugu

Thi nghiém khao sat 1 yéu t6 1 ham lugng tdng
chat ran hoa tan trong dich thanh long trude lén
men, bao gdm ba mic khac nhau: 20, 22 va 24
°Brix. Ham lugng natri metabisulfit bd sung la
két qua muc 2.2.1, ty 1é phdi tron thit qua nudc
két qua muc 2.2.2. Rugu dude 1én men va phan
tich cac chi tiéu theo déi tuong tu nhu trong muc
2.2.1. Thi nghiém lap lai 3 lan.

2.2.4. Anh hudng ctia ty 18 ndm men bd sung va
thdi gian 16n men dén qua trinh lén men
rugu

Thi nghiém khao sat 2 yéu t6 1a ty 1é dich nam
men bo sung, bao gom bon ty & (3, 5, 7, 9%
(mL/100 mL dich qué)) va thoi gian 1én men,
bao gom bén mic (168, 240, 321, 384 giv). Ham
lugng natri metabisulfit bé sung 14 két qua muc
2.2.1, ty lé phéi tron thit qua nudce 1 két qua muc
2.2.2, ham lugng tong chéat rin hoa tan la két qua
muc 2.2.3. Rugu dugce lén men va phan tich céic
chi tiéu theo doéi tuong ty nhu trong muc 2.2.1.
Thi nghiém lap lai 3 lan.

2.3. Phuong phap phan tich cac chi tiéu

Nong do chat ran hoa tan (TSS): St dung khic
xa ké Atago (0 - 33%). pH st dung may do pH.
Mat do ndm men xac dinh bing cach st dung
buong dém hong cau (Nguyen, 2012). Do con:
phuong phap chung cit con (Le & ctv., 2009).
Ham lugng duong khit phan tich bing phuong
phap do do hap thu quang pho tai bude song 550
nm (Miller, 1959). Ham lugng betacyanin dugc

Tap chi Nong nghiép va Phdt trién 19(4)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

59

w O 24 03
é g A 20 B 03
= —
g - /é’:'?v—h g 1s Lo
.F% 7|, 2 Z,
g & 2 12 04
=10 T
:g 25 g 03
:‘EEJ 5 4 03
=
= 0 24 48 72 96 120144 0 4% 96 144192 240 0 48 96 144 152 240
- Thivi giam Iin men (gid) Théi gian 1én men (gid) Théi gian 1én men (gid)
—e—80 —e—100 1