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XAC PINH SO LUQNG BAN COPY VA THE PONG HQP TU O CAY LUA
CHUYEN GEN OsNACI BANG KY THUAT PCR PINH LUQONG THOI GIAN THUC
Cao Lé Quyén', Pham Thu Hing', Pham Xuén Hoi!

TOM TAT

Trong cay chuyén gen, s6 lugng ban sao ctia gen chuyén anh huéng 16n téi mic do bi€u hién va sy 6n dinh
di truyén ctia gen chuyén. Vi véy, xac lugng ban sao ctia gen chuyén la cén thiét. S6 lugng ban sao clia gen chuyén
thuong dugc udc lugng bang phan tich Southern blot. Tuy nhién, phuong phép nay thuong ton nhiéu thoi gian, doi
hoi s6 lugng mau thuc vét 16n va c6 thé phai st dung cdc dong vi phong xa nguy hiém. Vi vdy, trong thi nghiém nay
da stt dung ky thu4t PCR dinh lugng thoi gian thyc (QRT-PCR) d€ dinh lugng s6 ban copy va xac dinh thé déng hgp
tl ctia gen chuyén. Két qua, tt 51 dong lia chuyén gen OsNACI thé hé T0 da xac dinh dugc 28 dong mang mét ban
copy va 23 dong mang hon mét ban copy ctia gen chuyén. Phan tich di truyén cho phép xac dinh dugc 13 dong lua
thé hé T1 mang gen ngoai sinh OsNACI ¢ thé dong hgp tii. Cac dong lda chuyén gen & thé dong hgp tii nay sn sang

cho viéc phén tich kha néng khang han.

T khoa: Lia chuyén gen, s6 lugng ban copy gen chuyén, ky thuat PCR dinh lugng thdi gian thuc

I. DAT VAN PE

Trong qué trinh chuyén gen, doan ADN méi
dugc chén ngdu nhién vao hé gen cua cay chu, véi
mot hay nhiéu ban sao trén mot hoédc cac vi tri khac
nhau cta cung mét NST hodc trén nhiéu NST. S6
lugng nhiéu ban sao ctia gen ngoai sinh chén vao hé
gen vat cht la nguyén nhan gay bét hoat gen chuyén
hodc lam bi€u hién gen chuyén khong 6n dinh, tham
chi &nh hudng dén biéu hién cta cic gen khac trong
hé gen.

Thong thuong, mot cay cht nhén 1 ban copy gen
chuyén thudng ¢ muic biéu hién ctia gen chuyén cao,
6n dinh. Chinh vi vay, budc thiét yéu dau tién khi
thu nhén dugc ciy chuyén gen la xdc dinh s6 lugng
ban copy gen chuyén (Iyer va ctv., 2000; Kooter va
ctv., 1999; Vaucheret va ctv., 1998). Southern blot 1a
phuong phap dau tién va thuong dugc st dung dé
xdc dinh s6 lugng ban copy ADN trong cay chuyén
gen (Bhat SR va Srinivasan S, 2002). Phuong phap
nay c6 d¢ tin ciy cao nhung c6 mét s han ché nhu
thi nghiém ruom ra, can s6 lugng mau ADN I6n va
c6 thé gay hai stic khoe do phai st dung phong xa
trong qud trinh thi nghiém. Pac biét, phuong phap
Southern blot c¢6 thé thét bai trong viéc danh gia
chinh xdc s6 lugng ban sao do su thay d6i ADN, mét
vi tri nhan biét ciia enzyme han ché hodc cac ban
sao nam gan nhau. Ngoai ra, Southern blot khong
xdc dinh dugc thé dong hop trong thé hé T1 ma chi
dugc xac dinh & thé hé T2 bang cach phan tich ti
1é phén ly. Hon niia, Southern blot doi hoi méi cdu
tric phai c6 mot dau do cu thé va duge gan mac
(phong xa, huynh quang,...) phtt hgp véi tling ciu
triuc (Bubner B va Baldwin IT, 2004).

Gan day, phuong phap Quantitative Real Time
PCR (qRT-PCR) dugc ap dung thanh cong trong
viéc xac dinh s6 ban copy gen chuyén va cay mang
kiéu gen dong hgp tt, tham chi ngay & thé hé T1.
Uu diém cta phuong phép gRT-PCR la khong cin
duong chudn; ndng do ADN c6 thé thay déi chut it
gitia cdc mau, nhung diéu quan trong 1a cdc phin
tng c6 hiéu qua khuéch dai gan giong nhau va phat
hién gen chuyén nap bat ké vi tri ctia gen trong hé
gen. Cho dén nay, phuong phap qRT-PCR da dugc
st dung phé bién dé€ xac dinh s6 lugng ban copy
va thé dong hgp trong cay chuyén gen nhu lua mi
(Gadaleta A, 2001; Li ZW, 2004), ng6 (Shou HX,
2004; Zhang va ctv., 2013), lua (Yang LT, 2005), ca
chua (German MA, 2003) va mia (Casu RE, 2012)...

OsNACI la mot gen ma hoéa nhan t6 phién ma
thudc ho NAC c6 lién quan dén tinh chong chiu véi
bét 1gi mdi trudng & lua dugce phan 14p tiu lua va da
dugc nghién ctiu chi tiét dic tinh. Cay lda chuyén
gen OsNACI ting cudng tinh chiu han, min va két
qua phan tich microarray cho thdy biéu hién cta
gen ngoai sinh OsNACI da hoat héa hang loat gen
chtic ning lién quan dén tinh chiu han. Két qua thu
nghiém trén dong rudng cic cay lua chuyén gen
OsNACI cho nang sudt cao hon 22-34% so véi cac
cay d6i ching & diéu kién han (Liu G va ctv., 2014,
You J va ctv. 2013, Hu H va ctv., 2006).

Thi nghiém nay da tién hanh sang loc ciy lua
chuyén gen ma héa nhén t6 phién ma OsNACI mang
mdt ban copy ddi TO va xac dinh thé dong hop tu &
doi T1. Céac dong nay dugc st dung la nguyén liéu
trong danh gia tiém ndng ting cudng tinh chiu han
ctia gen ma hda nhan t6 phién ma OsNACI trong cay
lGa chuyén gen.

! Vién Di truyén Nong nghiép
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II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctiu

Céc dong laa chuyén gen OsNACI biéu hién dudi
st diéu khién promoter Ubiquitin, Lip9 doi TO dugc
cung cdp boi B mon Bénh hoc Phén td, Vién Di
truyén Nong nghiép.

Cac cdp moi dugce thiét ké va st dung trong

nghién ctiu ¢4 trinh tu nhu & bang 1 dugc téng hop
bdi Sigma (My).

B¢ héa chidt MESA Blue ctia hang Eurogentec
dugc dung cho phan ting PCR dinh lugng. Cac hoa
chét co ban, cic chat kich thich sinh truéng, khang
sinh st dung trong nuéi cdy mo dugc mua cac céng
ty Sigma (My) va Merk (Puc).

Bang 1. Trinh ty cac cap mdi st dung trong nghién ctiu

Tén oligo Trinh tu Gen/vector
OsNAC1-t-Fw 5-GAACAACAGCAGCCTGTTCG-3’0H OsNACI
Hyg-Fw 5-AAACTGTGATGGACGACACCGT-3’OH HPT
Hyg-Rv 5-GTGGCGATCCTGCAAGCTCC-3'OH HPT
Hyg-RT-Fw 5-CGAAGAATCTCGTGCTTTCA-3OH HPT
Hyg-RT-Rv 5-ATGCAAAGTGCCGATAAACA-3’0OH HPT
NosT-Rv 5-AGACCGGCAACAGGATTCAA-3’OH pBIG

2.2. Phuong phap nghién ciu

2.2.1. Téch chiét DNA tong sé tir ld liia

DNA t6ng s6 ctia cay lia chuyén gen dugc tich
chiét theo phuong phép cta Doyle va ctv.,, 1990
(Doyle JJ and Doyle JL, 1990), st dung dung dich
CTAB 2%. Mau mo6 thuc vat tuci (100 mg) dugc
nghién trong nito long, sau d6 dugc b sung 500 ul
dung dich CTAB 2% (cé chtia ARNase 40 mg/ml)
va ly tAm & toc d6 13.000 vong/phut dé€ thu dich n6i.
500 pl hon hgp phenol: chloroform : isoamyl (25 : 24
: 1) dugc b sung vao dung dich dé két ttia protein.
Hoén hgp sau dugc ly tm t6c do 13.000 vong/phut
dé thu DNA tinh sach. Két qua tach chiét DNA tdng
s6 dugc kiém tra trén gel agarose 0,8%.
2.2.2. Ddnh gid s6 ligng bdn sao ciia gen chuyén

Phan ting PCR dinh lugng theo thdi gian thuc su
dung bo kit MESA Blue ctia hang Eurogentec. DNA
téng s6 (10 ng/pl) cta cay lua chuyén gen dugc st
dung tryc tiép lam khuén cho qRT-PCR. Phén ting
qRT-PCR dugc tién hanh v6i moi dac hiéu cho gen
Hygromycin Hyg-RT-Fw/ Hyg-RT-Rv (bang 1) va 1
gen d6i chiing (chua céng bo-dang xin ban quyén).
Thanh phan cta phan tng bao gém: 7,5 ul MESA
Blue (bao gom Hotstart Meteor Taq, dNTPs, MgCl2,
SYBR, chét ndi chudn ROX va chit chi thi mau xanh
duong), 0,4 pl mdi loai méi (10 pmol/ul); 1 pl khuon
(DNA) va 5,3 ul H20. Phan ting dugc thuc hién trén
hé thong may Mx3005P (Stratagene, My). Chu trinh
nhiét cua phin ting qRT-PCR nhu sau: 10 phut -
95°C; (95°C - 15 gidy, 60°C - 30 gidy, 72°C - 30 gidy)
x 40 chu ki; 72°C - 10 phut; mau béo quéan & 4°C. S6
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lugng ban copy dugc tinh todn bang cich so sanh
gia tri Ct (Threshold cycle, 13 s6 chu ky ma tai d6
san phdm khuéch dai c6 thé dugc phat hién boi su
thay déi ctia tin hiéu huynh quang) cua Hygromycin
va gen dai chiing theo céng thiic quy d6i NC = 24“
(trong d6 ACt=C gromyein ™ Ca ch“ng) Theo @6 G thé
hé¢ T, do cay chuyen gen déu la thé di hgp ti nén
néu Ct ctua Hygromycin (di hop ti) xdp xi hodc 16n
hon C 4, (A6ng hop) thi cay chuyen gen sé mang
nhiéu hon 1 ban sao trong té bao. O thé hé T, viéc
1 cay chuyén gen dugc cho la chi mang 1 ban copy
khi ty s6 quy d&i 2°“* giao dong trong khoang tii 0,4
dén 0,7; hon mot ban copy khi ty s6 quy ddi 24 giao
dong trong khoang tit 0,9 dén 16n hon 1,2 (Zhang
va ctv., 2003). M6i mau dugc lap lai 3 1an trong 1 thi
nghiém. Moi thi nghiém dugc 13p lai 2 14n.
2.2.3. Sang loc cd thé dong hop tis

Ty 1é ndy madm trén Hygromycin: Cac hat lua
chuyén gen dit lén moi trudng MS c6 bé sung
50mg/l Hygromycin. Ty 1é ndy mam dugc tinh bang
s6 hat ndy mam trén t6ng s6 hat dat 1én mai trudng.

Phan ting PCR dinh lugng theo thdi gian thuc
stt dung bo kit MESA Blue cua hiang Eurogentec.
Tuong ty nhu xdc dinh s6 lugng copy 6 thé he T ty
s6 quy do6i 28 & cay chuyén gen thé hé T, cho phép
xac dinh mtic d6 dong hgp ti va di hgp tu cta cac
cay chuyén gen mang 1 ban copy. Theo d6 ty s6 quy
d6i 24 giao dong trong trong khoang 0,4 dén 0,7 thi
cay sé dugc danh gia la di hgp tt con néu ty s6 quy
doi 2°“ xdp xi 1 cay sé dugc danh gid la dong hop tu
(Zhang va ctv., 2003).
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I1I. KET QUA VA THAO LUAN

3.1. Két qua xac dinh s6 lugng ban copy cac cay
chuyén gen 6 thé h¢ T

ba tién hanh xac dinh s6 lugng ban sao cta
cdu truc chuyén gen trong 51 dong lua chuyén gen
thu hat bing phan ting qRT-PCR (PCR dinh lugng
theo thdi gian thuc) véi khuon 1a ADN t6ng s6 cua
cdc mau 14 lta c¢6 nong do 10 ng/ul. Phan tng dinh
lugng dugc tién hanh véi méi dugce thiét ké trén gen
Hygromycin (Hyg-RT-Fw va Hyg-RT-Rv, Bang 1) va
gen ddi chiing (chua dugc cong bd - dang xin ban
quyén) cua Trung tdm nghién citu Phat trién Nong
nghiép Qudc té€ Phap. Ham lugng gen chuyén dugc

so sanh gian tiép thong qua so sanh ham lugng gen
déi chiing (gen da dugc chiing minh chi ton tai don
ban trong hé gen lua).

Vé nguyén tic, ca hai cdp moi thiét ké cho
Hygromycin va gen do6i ching déu cho hiéu sudt
nhén ban tuong duong nhau va gin bang 1 (1,002 va
1,003) (hinh 1), ngoai ra, mtic d¢ lién hé tuyén tinh
phai chit ché. Két qué thi nghiém cho théy, phan
ung dinh lugng PCR véi gen OsNACI (théng qua
dinh lugng gen hpt) dap ting dugc cic nguyén tic
trén va c6 hé s6 quy déi 24“ ti 0,4 - 1,12, trong do
28 dong lua c6 24 tii 0,4 - 0,67 tuong ting v6i 1 ban
copy va 23 dong c6 24t 0,92 - 1,12 tuong tng véi
hon 1 ban copy (Bang 2).

Bang 2. Két qua kiém tra ciy T, mang gen chuyén c6 mét ban copy

Ciu truc S6 cay PCR qRT-PCR
gen chuyén kiém tra Actin Hygromycin = Moi (gen+nos) (1 ban copy)
Lip9: OsNACI 29 29/29 21/29 21/29 12/21
Ubi: OsNAC1 36 36/36 30/36 30/36 16/30
Téng 65 65/65 51/65 51/65 28/51

Nhu véy, st dung phuong phédp qRT-PCR cho
phép xdc dinh dugc s6 lugng ban copy trong cay
laa chuyén gen. Gin déy, nhiéu nghién ctu da su
dung phuong phép nay d€ xdc dinh s6 lugng ban
copy trong cic cay trong chuyén gen & lda, ngd, ca
chua, mia va dau tuong (Li ZW, 2004; Zhang va ctv.,
2015; German MA, 2003; Casu RE, 2012; Chu Y va
ctv., 2013).

m  REF#3

—A— htpll
R, Y=-3,21x Log (X) + 10,34, eff = 105,8%

0.0001 0.001 0.01 0.1 1 10 100
Initial Quantity (copies)

Hinh 1. Danh gia hiéu suit RT-PCR cho hai cdp moi
Hyg-Fw/Rv va REF#3

3.2. Két qua sang loc va xiac dinh cac dong laa
chuyén gen dong hop ti 6 thé hé T,

28 cay lda mang 1 ban copy gen chuyén dugc
trong trong nha ludi, chi 13/28 cay thu dugc hat
(gom 5 céy chuyén gen Lip9:0OsNACI, 8 cay chuyén
gen Ubi:OsNACI). Cac hat thu dugc tu cdy TO hay

con goi la hat T1 sé dugc danh gid kha nang nay
mam trén moi trudng bé sung Hygromycin d€ loai
bo céc cay T1 khong mang céu tric chuyén gen do
phan ly doc lap va t6 hop tu do ctia cidc nhiém sic
thé. Su xuét hién hat T1 khong c6 kha ning nay
mam trén moi trudng chida Hygromycin c6 thé do
hai nguyén nhéan chinh: (i) sy phan ly doc lap va té
hgp tu do theo dinh luit Menden (céy laa chuyén
gen TO dugc cho tu thu phan hoan toan), (ii) vi tri
va s0 lugng ban sao ctia cdu tric bi€u hién gen trong
hé gen cay cht anh hudng t6i kha ndng biéu hién ctia
gen chuyén. Cac ciy lua non khang hygromycin sau
do6 dugc kiém tra ki€u gen dong hop ti bang qRT-
PCR. Két qua sang loc dong lua chuyén gen T1 thé
hién bang 3.

Két qua xdc dinh tinh trang ctia 95 cy lua chuyén
gen & bang 3 cho thdy c6 45 cay cé ty s6 NC = 24¢
dao dong ti 0,38 dén 0,67 tuong ting véi viéc cac ciy
nay chi co 1 alen gen chuyén trong té bao hay c6 kiéu
gen di hop ti (tam goi Aa) va 13 cay T, c6 ty s6 NC
dao dong trong khoang 0,9 dén 1,02 tuong ting véi
viéc ton tai dong thai 2 alen gen chuyén trong cac
cly chuyén gen tam goi dong hop tt nay (kiéu gen
AA). Két qua dénh gid kiéu gen dong hop sé dugc
ching tdi danh gia tiép tuc & thé hé tiép theo bang
ca hai chi tiéu: ty 1é ndy mam trén Hygromycin va
PCR dic hiéu.
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Bang 3. Két qua sang loc cdc dong lia chuyén gen T,

5 hat n3 PCR (+ 5 ca
Cac dong lda chuyén S6 hat Sonh:.it nay ) - §0 cay
en Tl kiém tra mam tren Moi actin |~ Moi Hygro Mai dong hop
8 Hygromycin Y8 (gen+nos) (> 1 ban copy)

L1 5 3 3/3 3/3 3/3 1/3

L2 12 9 9/9 9/9 9/9 2/9

Lips: L3 6 2 2/2 2/2 2/2 0/2

OsNACI

14 18 12 12/12 11/12 11/12 2/11

L5 7 4/4 3/4 3/4 1/3

U1l 0/0 0/0 0/0 0/0

U2 5/5 5/5 5/5 1/5

U3 4 3 3/3 3/3 3/3 0/3

Ubi: U4 15 12 12/12 11/12 11/12 3/11

OsNACI

U5 5 4 4/4 4/4 4/4 1/4

18/ 10 7 717 717 717 2/7

u7 2 1 1/1 0/1 0/1 0/1

U8 2 0 0/0 0/0 0/0 0/0

T5ng cong 95 62/95 62/62 58/62 58/62 13/58

Cac cay coi la dong hop ti (13 cay T1) tiép tuc
dugc trong trong di€u kién nha ludi d€ thu hat. Khi
sinh trudng phat trién trong nha ludi thi chi c6 11
cay sinh trudng binh thuodng so véi cay d6i chiing
con 2 cay khong két hat 13 ciy chuyén céu truc
Ubi:OsNACI. Cac hat cay T1 hay con goi hat T2
dugc thu nhén va tién hanh kiém tra sy ndy mam
ngau nhién ctia 30 hat cho méi dong trén moi truong
Hygromycin. Két qua cho thay ty 1é¢ ndy mam cho
moi dong chuyén gen déu dat ~ 100%. Su c6 mit cua
cdu truc biéu hién gen dich trong cac céy lua chuyén
gen T2 nay dugc phét hién bing PCR véi céc cép
moi dic hiéu cho cdu trac gen OsNACI. Két qua thu
dugc cho thiy 100% cic mau ADN tach chiét déu
cho két qua PCR duong tinh véi cdp méi Actin-Fw/
Actin-Ry, chiing t6 chit lugng ADN tach chiét hoan
toan dat yéu cau cho thi nghiém. Cac phan ting PCR
stt dung cdp mdi dic hiéu ctia cdu tric OsNACI-
t-Fw/NOS-Rv cho két qua tuong tu. Ké qua nay
chiing t6 da thu dugc céc céy lua chuyén gen T2 cb
mang kiéu gen dong hgp ti véi 1 ban copy céu tric
biéu hién gen OsNACI trong hé gen.

Nhu vay qua sang loc, danh gia véi cac thi nghiém
qRT-PCR, danh gia ty [¢ ndy mam trén moi trudng
b8 sung Hygromycin va PCR thong thudng chung
toi da thu dugc tdng s6 13 dong chuyén gen dong
hop & thé hé T, cho cd 2 cong thiic thi nghiém (6
dong Lip9:OsNACI va 7 dong Ubi: OsNACI). Tiép
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do, 13 dong lua non ddéng hop tii mang mot ban
sao cdu trac chuyén gen da dugc chung toi chuyén
sang trong trong diéu kién moi trudng binh thudng,
11/13 dong thu dugc hat dugc ti€p tuc phan tich déc
diém kiéu hinh.

IV. KET LUAN

Béing phuong phdp qRT-PCR, danh gia ty 1¢ nay
mam trén moi trudng bé sung Hygromycin va PCR
thong thuong, xac dinh dugc 28 cay lia mang mot
ban copy, 23 céy lia chuyén gen mang hon mét ban
copy daoi T0. Phén tich di truyén cho phép xdc dinh
dugc 13 dong lta dong hop ti doi T1, trong d6 11
dong lua thu dugc hat T2. Cac dong lta chuyén gen
& thé dong hop ti nay san sang cho viéc phan tich
kha nang khang han.
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Estimating the number of transgene copies and homozygous
in OsNACI1 transgenic rice by Quantitative Real-Time PCR assay

Abstract

Cao Le Quyen, Pham Thu Hang, Pham Xuan Hoi

In transgenic plants, the number of transgene copies can greatly influence the level of expression and genetic stability
of the target gene. The number of transgene copies are estimated by Southern blot analysis, which is laborious and
time-consuming, requires relatively large amounts of plant materials, and may involve hazardous radioisotopes. The
real-time PCR technique was used for estimating the number of transgene copies and homozygous in transgenic
rice. As a result, 51 transgenicrice lines were obtained, including 28 lines carrying a copy, 23 lines carrying more
than one copy of the integrated gene. In similar way, 13 T1 transgenic lines were indentified as homozygous. These
homozygous transgenic plants are ready for drought tolerance analysis.

Key words: Transgenic rice, number of transgene copies, quantitative Real-Time PCR
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SUDUNG PONG VI BEN *N XAC DINH HIEU LUC PHAN BON PAM
CHO CAI BAP (Brassica oleracea) TREN DAT XAM VA PHU SA
Do Trong Thang', Tran Minh Tién', Phuing Thi My Hanh!

TOM TAT

Thi nghiém déng rudng st dung ky thuat ddnh ddu dong vi *N d€ danh gid hiéu luc st dung dam (N) cho cay cai
bap dugc tién hanh trén dit xdm (Acrisols  Dong Anh) va dét phu sa (Fluvisols 6 Hoai Duc) thudc Ha Noi. Két qua
thi nghiém cho th4y nang sudt ctia cai bap dat cao nhat & muc bén 180 kg N/ha va hiéu luc phan bén N dat miic cao
nhat khi st dung 140 kg N/ha trén dat xdm va dat phu sa. Khi tdng muc phin dam ti muic 0 kg N/ha 1én mdc 180
kg N/ha thi ty 1& hdp thu dam ctia cai bdp ciing ting theo, nhung c6 sy khac biét r6 gitia hai loai dat (ti 24 - 29% doi
v6i dat phu sa va 42 - 52% d6i v6i ddt xam). Khi bon dam vugt qua 220 kg N/ha thi cai bap hép thu ham lugng N
khong c6 sy khac biét nhiéu trén ca dit xdm va dat phu sa trong khi d6 ham lugng NO, tich lity trong cai bap ting
1én vugt miic quy dinh vé€ an toan vé sinh thuc phdm. Viéc gidm lugng phan dam, két hgp gidn thoi gian gitia 1an
bén cudi va thoi diém thu hoach 14 cin thiét d€ c6 hiéu qua kinh té€ ddng thoi ddm bao vé sinh an toan thyc phim

déi v6i san phim rau cai bép.

T khéa: Dong vi, °N, dét xdm, dat phu sa, hi¢u Iic phan dam, ham lugng NO,, vé sinh ATTP

1. DAT VAN BE

Rau xanh la ngudn thyc phdm thiét yéu trong doi
sOng clia con nguoi, la ngudn cung cip cac vitamin
va khoang chit rat can thiét cho stic khoe con nguoi.
Theo FAO (2012), Viét Nam la nudc co dién tich
rau 16n thit 4 & Chau A (sau Trung Quéc, An Do
va Philippin), tuy nhién binh quan ning suit rau &
nudc ta con thdp hon ning sudt rau trung binh cua
chéu A khodng 16%. Trong cdc loai rau xanh an 14 &
Viét Nam thi rau ho thap tu (Cruciferae), chiém vi
tri quan trong hang dau, véi dién tich khoang 44.800
ha, trong d6 cai bap c6 dién tich 16n nhit. Cac viung
tréng rau cai bap & Viét Nam tép trung chu yéu i)
& mién Nam: tinh Lam Pong, trén nhom dat do va
dat xam (Ferralsols va Acrisols), ii) 6 mién Bic: tai
cac tinh vung déng bing song Hong, trén nhom dat
phu sa va dit xam (Fluvisols va Acrisols) (Vién Thé
nhudng Nong héa, 2016).

Theo Bui Quang Xuédn (1998), cai bdp doi hdi
nhiéu phan, dic biét la dam (N), néu thiéu N bap sé
khong cudn, nhung néu qua nhiéu N, céi bap khong
nhiing cudén khong chit, dé bi théi bén trong, ma
con gay tich ldy nitrat (NO,), anh hudng suc khoe
nguodi tiéu dung. Do véy, nang cao hiéu qua st dung
phéan N trong canh tac rau dn 14 phai dugc quan tam,
khong nhiing giam chi phi san xuit, giam tdc dong
xdu dén moi truong do viéc bon qua nhiéu phén vo
cd vao trong dat, ma con ddm bao vé sinh, an toan
thyc phdm.

boéng vi N da dugc ting dung rong rai trong
nhiéu nghién ctiu danh gia kha nang hép thu, trao
ddi N trong dat, ciing nhu xac dinh hiéu luc hip thu
phan N cua cay trong, day dugc coi la ky thuét co

do tin cay cao (Jensen et al., 2000; Tran Minh Tien
et al., 2013). Do d6 trong nghién ctiu nay ting dung
ky thuat ddnh d4u nay d€ c6 nhiing danh gia chinh
x4c vé€ hiéu luc phin bén dam cua cai bap déi véi
cac muc phan bon khac nhau, qua d6 xay dung mtic
phan bén hgp ly cho ngusi dan d6i véi cac viung
trong cai bap chinh trén hai loai dat Fluvisols va
Acrisols tai Ha Noi.

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

Phéin urea thuong phdm véi ty 1é N la 46% va
phan bon urea chiia dong vi bén *N 5% do Co quan
Niéng lugng nguyén tt Quoc té€ (IAEA) cung cip.
Phén urea chtta *N dugc pha loang véi ty 1& 2% dé
tién hanh thuc hién thi nghiém.

Cai bap su dung giéng KK Cross, 1a giéng dugc
trong phd bién tai dia phuong.
2.2. Thoi gian va dia diém nghién ctiu

Thi nghiém dugc tién hanh trén dat xam bac
mau (Acrisols) tai xd Nam Hong, huyén Dong Anh
va trén dit pht sa song Hong (Fluvisols) tai xa Song
Phuong, huyén Hoai Dtc, thanh phé Ha Noi.

2.3. Phuong phap nghién ctiu

2.3.1. Phuong phdp thiét ké thi nghiém

Thi nghiém dugc bé tri theo khdi ngau nhién
hoan chinh véi 5 cong thiic 3 1an lip lai. Mbi 6 thi
nghiém dugc thiét ké véi chiéu dai 4,5 m va chiéu
rong 2,8 m. Mdi loai dat, cong thiic bon dam, va 6 st
dung dong vi bén N dugc chia ra lan lugt thanh 6
chinh, 6 phu va 6 sti dung dé danh gia ty 1% dong vi
bén do cay trong hip thu.

' Vién Th6 nhudng Nong héa
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