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Abstract

Methionine (Met) is considered as an important amino acid residue in the plant. The structural Met residues were
hypothesized to protect the structure of protein against the cellular oxidative stresses. In this study, 21 Met-rich proteins,
belonging to three transcription factor (TF) families, namely ‘Basic helix-loop-helix’ ((HLH), ‘Basic leucine zipper’ (bZIP)
and ‘Serum response factor’ (SRF), were analyzed to demonstrate this hypothesis. As a result, the high accumulation of
Met residues has been recorded in the upstream and downstream regions close to the conserved domains of 15 MRPs.
Our in silico analyses revealed that these TFs were hydrophilic and most unstable in the test tube. Interestingly, several
TFs might localize on the cytosol, mitochondrial or the secretory pathways. According to the public microarray database,
the majority of genes encoding TF bHLH and bZIP was up-regulated in at least one major organ in soybean plant
in the normal condition. By retrieving the previous RNA-Seq database, several genes encoding bHLH and SRF were
significantly altered, while all genes encoding bZIP were also induced in root under the high salt stress.
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NGHIEN CUU CHE TAO CHAT TANG TRUONG THUC VAT OLIGOPECTIN
BANG PHUONG PHAP CHIEU XA VO BUOI
Lé Quang Luén', Nguyén Thanh Va!, Tran Lé Trac Ha?

TOM TAT

Bot vo budi kho dugce chiéu xa tia gamma & cac liéu xa 100, 150, 200 va 300 kGy d€ xti ly cat mach va sau d6 tach
chiét d€ thu nhan truc tiép oligopectin. Oligopectin ché tao dugc ¢ khéi lugng phan tit (Mw) tui 3,66 dén 18,11 kDa.
Két qua phan tich phd hong ngoai (FTIR) cho théy cdc ddc trung ciu tric ctia cac oligopectin ché tao dugc hau
nhu khong khac biét so vé6i pectin tach chiét tit vo budi khong chiéu xa. Hiéu suét tach chiét oligopectin khi xtt ly
chiéu xa bdt vo budi cling tang 1én 38,7 + 57,9% so véi do6i chiing khong chiéu xa. Oligopectin ¢c6 Mw ~ 3,66 kDa
(tach chiét ti vo budi chiéu xa liéu 300 kGy) da c6 tac dung ting trudng t6t nhat d6i véi cy cai be xanh sau 28 ngay
trong bang phuong phép thiy canh. Cu thé, cdc chi s6 sinh trudng nhu chiéu cao céy, chiéu dai ré, sinh khoi tuoi va
ham lugng chat kho Ian lugt tang 27,03; 17,89; 29,6 va 3,43% so véi doi chiing. Nhu vay, phuong phép chiéu xa vo
budi trude khi tach chiétla rdt hiéu qua nhdm néng cao hiéu sudt tach chiét oligopectin va tiét kiém chi phi san xudt.
Ché phim oligopectin ché tao dugc ¢ hiéu ting ting trudng cao va ngudn goc tu nhién nén rat cé trién vong ting
dung trong nong nghiép cong nghé cao dé€ san xuit nong phdm an toan va chit lugng cao.

T khéa: Cat mach buic xa, oligopectin, ting trudng thuc vét, hiéu suét tach chiét pectin

1. DAT VAN BE a(1-4) gitia cdc nhom anhydrogalacturonic va nhom

Pectin 12 mot polymer sinh hoc va Ia mét trong metylcarboxyl ester (Pérez et al., 2003; Urias-Orona
nhiing thanh phan chinh cta véach t€ bao. Pectin  €f al., 2010; Assoi ef al., 2014). Hon 200 ndm qua,
c6 dang mach thang, dugc cdu tao tif cic don phan  pectin dugc bi€t dén nhu la mot chét phu gia an toan
D-galacturonic acid lién két v6i nhau bing ciu n6i ~ va ting dung rong rai trong nganh san xuat banh keo,

'Trung tam Cong nghé Sinh hoc TP H6 Chi Minh; ? Trudng Pai hoc Nguyén Tat Thanh
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déc biét la san xudt mit qua va jelly (Willats et al.,
2006). Hién nay, pectin thuong mai thuong cé
ngudn goc ti chanh, tdo. Tuy nhién, van c¢é nhiéu
ngudn khac dugc khai thac dé thu pectin nhu ca
cai duong, dai hoa huéng duong, 14 thudc la, du
du, xoai, café, cotton, vd ct hanh, vo chudi, vd cic
loai qua thudc ho cam quyt, ... (Thakur et al., 1997;
Assoi et al., 2014). Chung thudng ton tai ¢ hai dang
la protopectin (khong tan, c6 mat cht yéu & thanh
té bao, pectin dugc xem la mot chat gan két gitia cac
té€ bao) va pectin hoa tan (ton tai chu yéu trong dich
té bao) (Lé Ngoc Tu, 2002; Hoang Kim Anh, 2006).
Hiéu suét va chit lugng ctia pectin phu thudc nhiéu
vao nguoén thu nhén va diéu kién tach chiét nhu
pH, thai gian va nhiét do ctia qud trinh chiét (Assoi
et al., 2014). Thong thudng, pectin cé thé dugc tach
chiét bang cach st dung nudc déi véi mot s6 loai
cdy c¢6 ham lugng pectin t6ng s6 cao (Hardy, 1923).
Tuy nhién, phuong phép tich chiét bang acid
(chlohydric, hodc acid citric) dugc cho 1a hiéu qua va
thong dung hon do hiéu suét cao hon trong thoi gian
chiét ngan hon (Lé Ngoc Ty, 2002). Trong dd, nhiét
dod, nong d6 acid va thoi gian chiét ciing la nhiing
yéu té quyét dinh dén hiéu sudt chiét pectin.

Thém vao do6, nhiéu nghién ctiu da mo ta cac
oligosaccharide (cac saccharide c6 khoi lugng phan
tt thap) khong chi c6 tac dung ting trudng déi voi
thuc vat ma no con c6 tac dung nhu mot chat truyén
tin hiéu kich thich cay trong gay tao khang sinh
thuc vat hay con goi 1a phytoalexin, cac hgp chat nay
giup céy trong c6 thé khang lai mot s6 ndm bénh va
vi sinh vat gay bénh (Albersheim & Darvill, 1985;
Farmer et al, 1991, Mathieu et al., 1998). Tuong
tu, oligopectin ciing da dugc chiing minh la c¢6 kha
nédng thuc ddy su ting trudng & thuc vat (Lé Quang
Luan va ctv.,, 2011). Cho dén nay, phuong phap cat
mach btic xa da va dang dugc stt dung d6i véi mot sé
loai polysaccharide nhu chitosan (Duy et al., 2011),
alginate (Luan et al., 2012), pectin (Lé Quang Luin
va ctv., 2011) va glucan (Lé Quang Luén va ctv.,
2013) va da thé hién nhiéu vu diém ndi bat nhu thoi
gian ngdn, quy trinh don gian, sin phdm khong cin
tinh ché (do khong dung chat xtc tac), do chinh xac
cao va thén thién véi moi truong.

Cong trinh nay nghién ctu st dung ky thuét cat
mach buc xa d€ xi ly bot vo budi trude khi tich
chiét nham néang cao hiéu qua tach chiét va ché tao
oligopectin tii nguon phé thai vo budi, von rat doi
dao & nudc ta, gop phan tao ra ché phdm c6 nguon
gdc tu nhién phuc vu san xuét an toan va phat trién
bén viing.
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IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Vo budi dugc thu gom tai cic dia diém kinh
doanh buéi 6 Tp. H6 Chi Minh. Rau cai be xanh
(Brassica juncea) va dinh dudng tréng rau thity canh
st dung trong nghién ctiu dugc cip bdi Cong ty
Sai Gon thuy canh. Ngu6n xa gamma Co-60 model
GC-5000, BRIT, An D¢ tai Trung tam Cong nghé
Sinh hoc Tp. H6 Chi Minh.

2.2. Phuong phap nghién ciu

2.2.1. Khdo sdt dnh huéng ciia liéu xa dén hiéu sudt
chiét va Mw cia oligopectin

Vo budi dugc xti 1y loai bo phin xanh, phoi kho,
xay thanh bot cho vao cac tai polyethylen. Sau do,
miéng tui dugc han kin va chiéu xa & cac liéu 100,
150, 200 va 300 kGy trén nguén gamma Co-60 vé6i
sudt liéu 10 kGy/h.

Oligopectin dugc tach chiét theo quy trinh cta
Lé Quang Luan va cdng tac vién (2011) nhu sau: Can
100 g bodt vo budi sau khi chiéu xa cho vao cac binh
tam gidc, b8 sung nudc cat véi ti 1é mau/dung moi
la 1/20 (g/g) sau d6 b6 sung HCI vao hén hgp sao
cho pH ~ 2. Bun céch thty & 100°C trong 2 gid. Ly
tdm thu nhén phan dich 1ong va tién hanh ta bang
c6n 96° véitilé 1: 1. Ly tam thu nhén tha va say kho
& 60°C. Ham lugng oligopectin trong vo budi dugc
tinh theo cong thtic sau (Uzma et al., 2015):

Oligopectin (g/100g) = 2 Oligopectin 18) (®)
My s (8)

Mw ctia oligopectin dugc xac dinh bang phuong
phap do do nhét st dung nhét ké Ubbelohde
theo phuong phap ctia Arslan (1995). Mw cua
oligopectin dugc tinh toan dua theo phuong trinh
Mark Houwink - Sakurada (Arslan, 1995) nhu sau:
[(n] =k[M % Trong dé: [n] la dé nhdt ddc trung ciia
mau dugc xdc dinh bang nhét ké Ubelohde trong
dung méi NaCl 0,1; M la khéi lugng phan tit (mol/L);
k=0,0216 va a = 0,79.

Dbdc trung cau tric ctia oligopectin ciing dugc
danh gia bang phd hong ngoai (FTIR). D€ tién hanh
do phé hong ngoai, mau oligopectin dugc nghién
nho bang mdy nghién va sdy kho ¢ 100°C sau do
tron déu véi KBr va ép tao dang vién nén bang
mady ép chuyén dung. Tién hanh do mau trén may
quang phd hong ngoai Fourier Transform Infrared
Spectrometer; model FT/IR-4700, Jasco (Nhat Ban).

x 100

2.2.2. Khdo sdt hiéu iing cia oligopectin ché tao

dugc khi xii li vé bui 6 cdc liéu xa khdc nhau lén

rau cdi be xanh trong diéu kién trong thity canh
Rau céi be xanh 10 ngay tudi (da c6 214 that) duge



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - 56 6(103)/2019

chuyén vao chau nhua c6 chtia x6 mun diia va dé 6n
dinh b0 ré trong 7 ngay, sau d6 trong theo phuong
phap thly canh tinh trong thiing x6p st dung dung
dich dinh dudng cua coéng ty Sai Gon Thuy canh.
B& sung 100 ppm oligopectin ché tao bing phuong
phap chiéu xa vao dung dich dinh dudng. Déi chiing
khong b6 sung oligopectin. Céc chi tiéu sinh khoéi
tuoi, chiéu cao cay va chiéu dai ré dugc xac dinh sau
28 ngay bd sung ché phdm.
2.2.3. Phuong phdp xii ly sé liéu

Céc thi nghiém trén dugc tién hanh ldp lai 3 lan.
Céc két qua dugc phan tich thong ké bing ANOVA
test, v6i cdc gid tri trung binh dugc so sanh bang
Ducanss test.
2.3. Thoi gian va dia diém nghién ciiu

Nghién ctiu dugc thuc hién ti thang 02 nam
2018 dén thang 5 ndm 2019 tai Phong CNSH Vit
liéu va Nano, Trung tam Cong nghé Sinh hoc Tp. H6
Chi Minh.

I1I. KET QUA VA THAO LUAN

3.1. Anh huéng ctia liéu xa dén hiéu sudt chiét va
Mw cua oligopectin

Nham nang cao hiéu qué tich chiét va ché tao
oligopectin, nghién ctiu nay thuc hién xt ly chiéu xa
bot vo budi trudce khi tach chiét. Két qua tach chiét
oligopectin tit cdc mau bot vo budi sau khi chiéu xa
(hinh 1) cho thay, hiéu sudt tach chiét oligopectin
tang ddng ké khi xt ly chiéu xa trude khi tach chiét
va tdng dan theo liéu xa. Ham lugng oligope: tin dat
34,12 g/100 g vo budi kho khi xt ly chiéu xa & lieu
100 kGy va lén t6i 38,84 g/100 g vo budi kho khi ting
liéu xa 1én 300 kGy. Trong khi d6, ham lugng pectin
thu nhan dugc chi dat 24,6 g/100 g vo budi kho &
mau déi ching khong chi€u xa. Nhu véy khi chiéu xa
vo budi trong khoang 100 - 300 kGy da lam gia ting
hiéu sudt thu nhan oligopectin tti 38,7 dén 57,9%.
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Hinh 1. Anh hudng ctia liéu xa
dén hiéu sudt tach chiét oligopectin tit vo budi
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Hinh 2. Anh huéng ctia liéu xa
dén Mw oligopectin thu nhén tii vo budi

Thém vao d6, nhi€u nghién ctiu ciing da chiing
minh ché phim oligopectin c6 hiéu ting ting trudng
thuc vét t6t hon pectin Mw cao (Luan et al, 2005;
Luan et al., 2006). Trong nghién ctiu nay, anh huéng
cua liéu chi€u xa vo budi dén Mw ctia oligopectin
sau khi tach chiét cing da dugc xac dinh va két
qua dugc trinh bay & hinh 2. Két qua nay cho thay
Mw cua oligopectin da gidm mot cach dang ké tu
363,12 kDa xu6ng con 18,11 kDa khi chiéu xa vo
budi liéu 100 kGy. Khi gia tang liéu xa 1én 150, 200
va 300 kGy thi Mw ctia oligopectin giam tuong Ging
con 11,15 + 3,66 kDa. Két qua nay tuong tu véinhiéu
nghién ctiu vé cit mach cac loai polysaccharide khac
bang phuong phép chiéu xa nhu alginate (Lee et al.,
2003; Luan et al., 2012), chitosan (Duy et al., 2011;
Tagkin et al., 2014), v.v.

Mit khac, két qua phén tich dic trung cau truc
ti hinh 3 cing cho thdy cidc peak dic trung cta
pectin nhu 3427 cm™ (-OH), 2939 cm™ (O-CH,),
1745 cm™ (-CO) va 1625 cm™ (-COOH) trong phd
hong ngoai ctia cdc mau vakhong co su thay d6i so véi
mau pectin d6i ching (Mw ~ 363,12 kDa). Két qua
phan tich nay cting khd phu hgp véi cac nghién ctu
trudc déy vé cdu truc clia pectin (Gnanasambandam
et al., 2000; Urias-Orona et al., 2010; Kyomugasho
et al., 2015) . Nhu véy, xt ly chiéu xa bot vo budi
trudc khi thu nhan oligopectin la phuong phéap hié¢u
qua dé€ ning cao hiéu sudt tich chiét ma khong lam
anh hudng dén ban chét hoa hoc cua chung.
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Hinh 3. Phé FTIR ctia oligopectin dugc ché tao & cac liéu xa khac nhau

3.2. Hiéu ting ting trudng cua oligopectin 1én cai  chung d6i véi sy sinh trudng va phét trién cta cai
be xanh theo liéu xa be xanh. Tt d6, xac dinh dugc liéu xa t6t nhét dung

Trong thi nghiém nay, oligopectin tach chiét tii ~ d€ xti ly vé budi nham thu dugc oligopectin c6 Mw
bot vo budi chiéu xa dugc bs sung vao méi trusng  phu hgp nhét cho hi¢u ting ting trudng trén cay cai
dinh dudng thay canh, nhim khéo sat hiéu ting cia ~ be xanh.
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Hinh 4. Hiéu ting ting trudng ctia oligopectin ché tao & liéu xa khac nhau
déi v6i cdy cai be xanh giai doan 28 ngay tudi

(a): chiéu cao cdy, (b): chiéu dai ré, (c): sinh khdi tuoi, (d): ham luigng chdt khé.
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Két qua nhan dugc tii hinh 4 cho thdy viéc bg
sung oligopectin (Mw ~ 18,11 + 3,66 kDa) dugc
thu nhan tit vo budi chiéu xa vao dung dich thay
canh da cé anh hudng tot dén su sinh trudng cua
cdy cai be xanh. Cu thé, chiéu cao cay da gia tang
6,91 + 27,03%, chiéu dai ré ting tu 6,91 + 17,89%
va sinh khoi tuoi tang ti 3,44 + 29,6% so v6i doi
chiing khong b6 sung. Tuy nhién, sy gia tang nay
lai khong khac biét c6 y nghia théng ké gitia cac
nghiém thtic xt ly oligopectin c6 Mw ~ 11,15 va
18,11 kDa (chiét tit bot vo budi dugc chiéu xa & liéu
100 va 150 kGy). Mat khac, ham lugng chat kho tich
lay & cay cai be xanh sau 28 ngay dugc trong bang
phuong phép thuy canh cé bd sung oligopectin
(Mw ~ 18,11+ 3,66 kDa) c6 su gia tang tli 0,79 + 3,43%
so v6i d6i chiing khong bé sung. Diéu nay cho thdy,
oligopectin khong nhiing lam gia tdng cdc chi s6
sinh trudng nhu chiéu cao céy, chiéu dai ré, sinh
khoéi tuoi ma con tic dong dén kha nang tich lay
chét kho & cay cai be xanh.

bC Pectin
Mw~363,12 kDa

Oligopectin
Mw~3,66 kDa

Hinh 5. Céi be xanh sau 28 ngay tréng thty canh
¢6 b6 sung pectin va oligopectin

Thém vao do6, két qua vé hiéu Ung ting trudng
dugc thé hién & hinh 4 ciing cho thdy khi b sung
oligopectin da c6 tac dung kich thich tang trudng
tot hon dang ké so v6i nghiém thiic bé sung pectin
chiét tii v budi khong chiéu xa (Mw ~ 363,12 kDa)
va d6i ching (chi bd sung nudc cét). Trong do,
cai be xanh & nghiém thic b sung oligopectin cé
Mw ~ 3,66 kDa (bot vo budi chiéu xa 6 liéu 300 kGy)
dat hiéu qua ting trudng t6t nhat (hinh 5). Cu thé,
chiéu cao cdy, chiéu dai ré, sinh khéi tuci va ham
lugng chat kho lan lugt dat 42,3 cm; 29 cm; 147,1 g/cay
va 8,57%. Két qua nay cing kha phu hgp véi céc
nghién ctu trudc day vé kha nang kich thich tang
trudng thucvattheo Mwctia cacoligosaccharide khac
nhu oligoalginate (Luan et al., 2012), oligochitosan
(Duy et al., 2011).

IV. KET LUAN

Da ché tao dugc oligopectin bang phuong phap
chiéu xa truc tiép tii vo budi. bién phap chiéu xa vo
budi trude khi tach chiét da lam gia tang hiéu suit
thu nhéan oligopectin tii bé budi 1én 38,7 - 57,9%.
Mw ctia oligopectin thu nhén t vo budi chiéu xa da
giam xudng con 3,66 + 18,11 kDa sau khi chiéu xa.
Trong d6, ché phidm oligopectin ¢6 Mw~3,66 kDa
(thu nhan tu bot vo budi chiéu xa liéu 300 kGy) da
thé hién hiéu tng ting trudng t6t nhit d6i voi cay
cai be xanh sau 28 ngay trong thily canh. Nhu véy
c6 thé thdy phuong phap chiéu xa vo budi trude khi
chiét 1a phuong phép hiéu qua dé€ ché tao ché phdm
oligopectin c¢6 nguén goc tu nhién ting dung trong
san xudt rau an toan va gép phan phét trién nong
nghiép bén viing.
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Study on preparation of plant growth promotor oligopectin
by irradiation of grapefruit peels
Le Quang Luan, Nguyen Thanh Vu, Tran Le Truc Ha
Abstract

Dried powder of grapefruit peels was irradiated at doses of 100, 150, 200 and 300 kGy by y-rays for degradation of
pectin and increasing the extracted yields of oligopectin. Oligopectins extracted from irradiated grapefruit peels
had molecular weight (Mw) of 3.66 to 18.11 kDa. The Fourier-transform infrared (FTIR) spectra showed that
the structural characteristics of extracted oligopectin samples were almost unchanged in comparison with those
of pectin extracted from unirradiated grapefruit peels. While the extraction yield of oligopectins from irradiated
grapefruit peels increased significantly from 37.8 to 57.9% compared to that from the unirradiated one. Oligopectin
with Mw~3.66 kDa (extracted from grapefruit peels irradiated at 300 kGy) displayed a strong growth promotion
effect on Mustard greens after 28 days growing in hydroponics system. Particularly, traits such as plant height, root
length, fresh biomass and dried content were increased by 27.03; 17.89; 29.6 and 3.43%, respectively. Therefore,
the method for irradiation of grapefruit peels before extraction was very efficient for enhancing extraction yield of
oligopectin and saving production cost. The obtained oligopectin with high plant growth effect and natural product
could have a potential for application in safe production and high quality agricultural products.

Keywords: Radiation degradation, oligopectin, plant growth promotion, pectin extraction yield
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NGHIEN CUU THU NGHIEM PHAT TRIEN HE THGNG CANH TAC
CAY RAU TAI HUYEN NA RI, TINH BAC KAN
Nguyén Dinh Thi', Trdn Thanh Van'va Nguyén Thi Tan Loc?

TOM TAT

Phuong phép thtt nghiém hé théng canh tic ciy rau dugc thuc hién trén rudng ctia néng dén tai hai xa Cu Lé va
Hiiu Thac. Két qua nghién ctiu cho théy: (i) Thuong xuyén c6 tham thuc vat che pha ting dit canh téc, tdn dung phu
phdm va phan hitu co dua vao hé dong rudng; (ii) Hinh thanh dugc cac HTX t8 chitic san xudt, tiéu thu san phim,
thu hut cdc nguén luc d4u tu cho phét trién; (iii) Pam bao du diéu kién san xudt rau an toan va da dugc cip gidy
chting nhén; (iv) Hiéu qua kinh té cta hé thong canh téc cay rau gia ting 2,54 - 7,45 14n so sanh véi cong thic luan
canh truyén thong. Mot s6 gidi phdp phat trién hé théng canh tdc ciy rau bén viing huyén Na Ri dugc dé xudt la:
Hinh thanh mang ludi cac don vi san xudt va tiéu thu ndng sn an toan; Tang cudng ddu tu cai thién co s& ha tdng;
Tang cudng ting dung KHCN va dao tao ngudn nhén luc; Thuc hién chién luge quang ba san phdm tai thi trudng

dia phuong va thi truong xa.

T khoa: Nghién ctiu, thtt nghiém, hé théng canh tac cay rau, Na Ri

I. DAT VAN PE

Bén canh viéc dam bdo an ninh luong thuc, hé
théng canh tdc (HTCT) céy rau theo chudi gia tri
con gop phan gia tang thu nhap va dap ing nhu cau
rau an toan cho ngudi dan tai viing cao. Nghién ctiu
thtt nghiém HTCT cay rau tai huyén Na Ri dugc
thuc hién trén phén dét bing véi cac nodi dung chinh
nhu sau: (1) Gia tdng rau vu Dong trén nén tang
cong thtic luan canh lda Xuén - lda Mua; (2) Thay
thé cong thiic luan canh 2 vu lda bing chuyén rau;
(3) Ung dung KHCN va quy chudn, tiéu chun trong
tuing bién phap ky thuat cia qud trinh san xuit dam
bdo quy dinh vé tiéu chudn chét lugng. Phat trién
HTCT cay rau gop phin phat trién bén viing dat
rudng, han ché khai thac tai nguyén riing. Nguyén
nhin co ban dan dén cac mo6 hinh san xudt rau
trén dia ban huyén chua phat trién bén viing la do:
(1) Dién tich dat canh tdc nhé va manh mun; (2) Hé
thong céy trong chua dugc thiét ké phu hgp; (3) Lién
két gifia nguoi san xudt va cac tdc nhan khac trong
chubi gid tri chua dugc thiét 1ap va (4) Can cé nhiéu
hon céc t6 chiic hé trg cac don vi san xuit trong giai
doan vé t6 chtic san xudt va luu thong phan phdi
san phdm. Nghién ctiu stt dung cac phuong phap thu
thép thong tin thu cip va so cdp trong viéc khao sat
dia ban nghién ctu, thiét ké va thi nghiém mo hinh
hé thong canh tic cay rau hop ly trén dét bing, ho
trg x4y dung lién két gitia nguoi san xut va tiéu thu
san phdm theo mo hinh chubi gid tri tit d6 tim ra
mot sO giai phdp phtt hgp dé xuét ap dung phat trién
HTCT cay rau bén viing trén dia ban huyén Na Ri,
tinh Bac Kan.

I1. POI TUGNG VA PHUONG PHAP NGHIEN CUU
2.1. Doi tugng nghién ctiu

béi tugng nghién ctiu 1a hé théng canh tic cay
rau tai huyén Na R, tinh Bac Kan.

2.2. Phuong phap nghién ctiu

- Thu thép thong tin thid cdp c6 lién quan dén hé
théng cay trong ctia huyén tl cac tai liéu ctia huyén
va x4 trién khai thi nghiém (UBND huyén Na Rj,
2017 va 2018). Thu thap cac s6 liéu so cdp tu viéc
di sau nghién ctu hé thong cdy trong thong qua cac
ban hdi véi 100 hé ndong dan dugc phéan chia déu cho
xa Cu Lé va Hitu Théc.

- Trén co s6 hé théng cong thiic ludn canh hién
tai, phan tich thong tin ti cac tai liéu thd cap (khi
héu, dat dai, ngudén nudc...) va trén co sé phuong
phdp nghién ctu vé phat trién hé thong cay trong
cta cac nha khoa hoc quéc té va trong nuéc dan
theo Nguyén Pinh Thi (2010), dé tai tp trung thiét
ké xay dung cac mo hinh thtt nghiém cong thic ludn
canh: (1) Lua Xuén - lta Mua (d6i chiing); (2) Lua
Xuan - lda Mua - rau vu Dong; (3) Chuyén rau véi
13 h¢ tham gia tht nghiém. Dién tich thti nghiém
cong thic chuyén rau 1a 1,12 ha va cong thtc luan
canh 2 vu lta - rau vu Dong la 1,25 ha. Trong do,
vu lta Xuan va lda Mua dugce giti nguyén theo cong
thiic luan canh hién c6 véi viéc st dung cac giong
lta Khang d4n, TB1 cho vu Xuén va Bao thai cho
vu Mua. Rau vu Dong la cac giong rau an la. Cong
thtic canh tdc chuyén rau dugc b tri theo thoi vu
nhu sau: (i) vu Dong Xuan la céi bap, su hao 1a cha
yéu. Ngoai ra, con co cac loai nhu cai bao, ca rét, cac
loai rau dn 14, dau d6 cac loai va cdc loai rau gia vi;
(ii) vu Xuan Heé: cacloai rau an 14, ca cac loai; (iii) vu
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