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Nghién cuu su thich nghi cua cay laa

trong diéu kién man
Nguyén Bich Ha V', Vo Cong Thanh?

'Khoa Khoa hoc Céy trong, Truong Pai hoc Can Tho
2Khoa Nong nghiép va Sinh hoc Ung dung, Truéng Bai hoc Can Tho

Ngay nhan bai 6.2.2015, ngay chuyén phan bién 13.2.2015, ngay nhan phan bién 8.4.2015, ngay chip nhan dang 14.4.2015

Nghién ctru s thich nghi ciia ciy lia chong chiu min nham tim hiéu nhirng biéu hién ciu triic té bao giup
cAy ma thich nghi véi diéu kién min ¢ 12,50; 15,63; 18,75 va 21,88 dS/m trong dung dich dinh dudng [1].
Thi nghiém dwoc bd tri theo thé thirc 16 phu v6i 2 1an Lip, 16 chinh gom 5 nghiém thirc mirc d9 min va 16
phu la 5 glong Ida. Sau 8 ngay thir man, tién hanh do do man cuiia giot nwdc hinh thanh trén la vao bu01
sang, quan sat lat cat ngang mau 14 va ré, dién di protein & ré, be 14 va la cay ma. Két qua cho thay, nong
dd muodi trén chép 14 cia glong NQB mua (chlu man) thap hon cac gidng con lal (71,1 dS/m). Qua trinh
tAm suberin va lignin & ré xay ra nhanh khi trong trong diéu kién man & cac glong Dic biét & Vung ngoai
bi, sur tim suberin va lignin ciia cic gidng chong chiu min xay ra & vi tri 10 mm, trong khi & giong IR28 la
25 mm. Hon thé nira, cic giong lia chong chiu min con ting tich liiy mét sé protein cé trong lwong phéan
tir 135,90 va 31,81 kDa & be 14 va ré; 115,58 kDa & be 14 va 54 kDa & la.

Tir khéa: cau truc ré va la, chong chiu mdn, sw thich nghi.

Chi sé phdn logi 4.1
RESEARCH ON RICE ADAPTION TO SALT Dt van de
CONDITION Viét Nam c¢6 hai ving san
xudt lta chinh 12 Pdng bing
Summary song Cuou Long (51%) va

Ddng bang song Hong (15%)
[2]. Tuy nhién, do anh hudng
cuia bién d6i khi hau, cung voi
su dang 1én ctia nudc bién thi
dién tich dat canh tac laa cua
cac ving ven bién dang ngay
cang thu hep lai. Dong bang
song Cuu Long c6 khoang 1,7
triéu ha (chiém khoang 45%
dién tich) chiu anh hudng cta
nudc man [3].

A research on rice adaption to salt condition from 12.50 to 21.88 dS/m
in nutrient solution has been carried out to detect the variations on cell
structure of seedlings. The experiment has been arranged under the
split-plot design with two replications, in which the plot factor has been
used for five salt concentrations, and the split factor has been conducted
on five rice varieties. After eight days of testing, the salt concentration
of water droplet on the top of leaf has been measured at early morning;
cross sections of leaves and roots have been observed; protein extraction
in root, leaf ochrea, and leaf laminae of seedlings has been checked by
protein electrophoresis. The results have shown that traditional NQB
variety (salt tolerance) has the lowest salt concentration of droplet on

the top of leaf (about 71.1 dS/m). The process of suberin and lignin RE 1a bo phan cua cay
formation in root occurs faster in salt condition. Especially, deposition tiép xuc voi dat nén chiu anh
of suberin and lignin has been found at the 10 mm position in the salt huong tryc tiép tir dicu kién
tolerance varieties, while it has been at the 25 mm position in the IR28 bat lgi ctia moi truong dat.
variety. Moreover, the salt tolerant varieties have also been enhanced Cay da bién doi cac chu triic
the accumulation proteins which are 135.90 and 31.81 kDa in both root giai phiu dé thich nghi voi
and leaf ochrea; 115.58 kDa in leaf ochrea and 54 kDa in leaf. dat man, dic biét 12 & bo ré

[4]. Su hinh thanh va phat
trién cua vong Casparian &
Classification number 4.1 ré ¢6 su khac nhau giita cac

Keywords: adaption, leaf and root structure, salt tolerance.

*Tac gid chinh: Tel: 0918181475, Email: nguyenbichhavu@tgu.edu.vn
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gidng lta. Bang k¥ thuat hién dai, cac nha khoa hoc
da thanh loc va tuyén chon duogc nhiéu giéng lua c6
kha nang chéng chiu man cao va dang dugc san xuat
dai trd ¢ nhiéu tinh ctia Pong bang song Cuu Long.
Tuy nhién, hau hét cac nghién ciru van chua quan tam
nghién ctru vé giai phiu cay laa trong diéu kién man.
Vi vay, d8 tai duoc thyuc hién nhim tim hiéu nhiing dac
diém thich nghi vé hinh thai va ciu tric cua cdy lua
trong nhiéu diéu kién min khac nhau dé phuc vu cho
cong tac chon gibng.

Noi dung nghien ciu

Hat Iua dugc ngam u nay mam va thir man theo
phuong phap ctiia IRRI [5]. Thi nghiém dugc bd tri theo
thé thuc 16 phu 2 lan 1an 1ap lai v6i 2 nhan t6 1a mure
d6 man va giéng. Lo chinh gdm 5 nghiém thuc cua
muc d¢ man la 0; 12,50; 15,63; 18,75 va 21,88 dS/m.
L6 phu gom 5 giéng: IR28 (nhiém min), CTUS4, Séi
muia, NQB-PB va NQB mua (chéng chiu man).

Sau 8 ngay thir man, lat cat ngang mau 13 ¢ doan
0-20 cm tinh tr chop 14 dugce thu va ngam trong javen
15 phit dé tay noi dung té bao, ria lai véi nude cat
tir 3 dén 4 lan va ngdm vao acetic acid 5 phut dé loai
bo nudce javen. Sau do, rira lai véi nude cit tir 3 dén
4 lan va ngam mau vao thuc nhudém son phén-luc
iod tir 3 dén 5 phit dé mau bat mau. Rira sach thude
nhudm va quan sat mau trong giot glycerin dudi kinh
hién vi. Trong khi 1at cit ngang & ré& dugc thu & doan
0-30 mm tinh tir dinh r&. Cung thoi diém nay, dién di
protein trong ré, be 14 va la ciing duoc tién hanh theo
Sambrook va Russell [6].

Dung théng ké mo ta dé tinh cac gia tri trung binh
va cac sb do bién dong. Phan tich phuong sai ANOVA
(phép thir F va Duncan) dé so sanh céac s liéu trung
binh ¢ mutc y nghia 5%.

Két qua va thao luan

Ddnh gid kha ning chéng chiu min 6 giai doan

ma
Bdng 1: két qua danh gid kha ning chong chiu man

Cip chdng chiu min
1250dSm  1563dSm  18,75.dS/m 21,88 dS/m
IR28 7 7 9 9
CTUS4
Soi mia
NQB-bB
NQB mua

STT  Gifng/dong

o | = [ ro | —

5 5 7
3 ] 5
5 5 7
3 3 5
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Sau 8 ngay thir min, gidng NQB mua c6 kha ning
chéng chiu min tét nht trong cac gidng dat cip 5 &
d6 man 21,88 dS/m. Ké dén 1a giéng Soi mua co kha
nang chong chiu man trung binh (cap 5) ¢ 18,75 dS/m.
Kha niang chong chiu min cia CTUS4 va NQB-DB
bang nhau 1a cip 5 ¢ 15,63 dS/m. Két qua trén ciing
phu hop véi két qua nghién ctru ciia Quan Thi Ai Lién
[7].

Khio sdt khd ning tiét mudi qua ld

Két qua bang 2 cho thay, khi ting nong d6 mudi thi
ndng d6 min cua giot nude tiét qua 14 ciing ting theo.
Thém vao dé, giéng c6 kha ning chdng chiu man thi
lai c6 ndng 6 man cua giot nude nhod hon giéng nhiém
man. Pannaga va CTV ciing cho thdy sy xuat hién ciia
tinh thé mudi & be 14, phién 14 va tai 14 ctia gidng chdng
chiu man it hon gidng nhiém man [8]. Piéu nay co thé
1a do gidng chdng chiu man c6 kha ning ngin can sy
hap thu mudi vao cdy nén luong mudi tiét qua giot
nudce trén 14 cling it hon.

Bang 2: nong do man ciia giot nudc 6 la sau 8 ngay thir mdn

il Nong di min cia giot nude (dS/m) Trung binh giong
on,

e 1250dSm  1563dS/m  18,75dS/m 21,88 dS/m 4)
IR28 117,2b¢ 117,2b¢ 125,0b 148 4a 126,3a
CTUS4 78,1fg 125,0b 105,5bed 113,3bed 105,5b
S6i mua 117,2bc 114,1b 97,Todef 105,5bcd 109.4b
NQB-DB 97,7cdef  113,3bed 89,8defg 100cdef 100.2b
NQB mua 07g 101,60de 79, 7efg 11,lg 81,3
Trung binh mén (B) 96,6¢ 114,2a 99,5bc 107,7ab

k '
F, *
E—’&xl} !
CV(%) 9.48

Quan sat 1at cit nganh phién 14 & doan xuét hién
giot nuwéc man thi khong tim thy tuyén tiét mudi nhu
cac cay chiu man thudc ho lua. Tuy nhién, tai vi tri nay
xuét hién nhiéu khi khau (hinh 1A). Bén canh do, 16p
biéu bi mat dudi 14 noi xuat hién giot nudc cho két qua
tuong tu & cac gidng. Biéu bi mat dudi 14 xuét hién cac
khi khau c¢6 hinh dang bién d6i khac hon binh thuong
(hinh 1B).

Theo Nguyén Ba thi giot nudc xuat hién & chop la
vao budi sang 1a do nudc dugc tiét ra ngoai qua thuy
khau, 1a dang bién d6i cta khi khau [9]. Mot phan
lwong mudi duoc hap thu tir ré s& van chuyén 1én 14, du
trit va tiét ra ngoai qua khi khau [10]. Do d6, mdi budi



sang co theé quan sat dugc nhitng giot nudc man o dong
¢ chop 14 va mat dudi 1a.

Hinh 1: (4) lat ngang chép la, noi xudt hién giot nude, vat kinh 40X
(B) biéu bi mat duwdi ld & vat kinh 100X
Mili tén ving: khi khéu,; mili tén xanh: khi khdu bién d6i thanh hai 16
thoat nuoc o giita

Sw bién doi cau truc by ré dé thich nghi diéu kién
mdn
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Hinh 2: vi tri tam suberm va lignin o ngoai bi (A), ngi bi (B)
va mach g6 (C) ciia ré; (D) vi tri hinh thanh mé khi ¢ ré

Trong diéu kién 0 dS/m, c6 su khac nhau & vi tri tim
suberin va lignin ¢ cac gidng lta. Khi ting ndng do man
1én thi vi tri hinh thanh suberin va lignin & ré giam xudng
(t& bao ngam suberin va lignin gan dinh r& hon, hay qué
trinh suberin va lignin héa xay ra nhanh hon) (hinh 2, 3).
Pac biét & giéng IR28, vi tri hinh thanh suberin ¢ ngoai
bi van khong giam khi ting néng dd man. Sy hinh thanh
16p té bao ngam suberin & ngoai bi lam ting kha ning
chdng chiu man cua cdy. Ldp té bao nay gitp ngin can
sy hép thu mudi vao cy theo con dudng apolast. Trong
khi sy suberin va lignin hoa & ndi bi gitip han ché hap
thu cac ion doc theo duong apolast [11]. Thém vao do,
su lignin hoa mach gd giup duy tri cdu tric toan ven cua
hé thong mach gb trong diéu kién man. Ngoai viéc ting
cuong tinh bén vimg co hoc, nd con gitp cay giit duoc
nudc trong diéu kién kho han [12]. Do dé, n6 co kha
niang giup cdy chong chiu voi stress tham thau (thiéu
nudc) duoc gay ra bdi man.
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Sy hinh thanh 16p suberin s& 1ip diy cac khoang
gian bao va ting cudng can trd con duong hip thu
apolast ¢ . Sy ngdn can nay lam cho cac chét va nude
mudn hap thu vao cay thi phai di xuyén qua té bao,
hay xuyén qua mang té bao trude khi vao mach gb, vi
vay ma c¢ tinh chon loc cao hon. Tinh hép thu c¢6 chon
loc ctia mang té bao s& lam giam sy hap thu Na* vao
trong cdy, gitp cay chdng chiu véi diéu kién man tot
hon [13]. Mot s6 nghién ctru khac ciing cho rang, moi
truong man va cac stress phi sinh hoc khac cling cam
g hinh thanh nén nhimg yéu t6 ngin can con duong
hép thu apolast. Tuy nhién, qua trinh nay thuong xay
ra cham va phal mat vai ngay [14, 15]

Lép ngi bi

Lop ngoai bi

Hinh 3: ldt cdt ngang ré ¢ dogn 15 mm ciia IR28 va NOB miia (40X)

1,3,5,7:0dS/m; 2, 4, 6, 8: 21,88 dS/m; mili tén héng: suberin ¢ té bao
ngoai bi; mili tén do: suberin va lzgmn 1é bao cuong mo, miii tén den: mo khi
trong viing vo ré

Bén canh do, vi tri hinh thanh mo khi (aerenchyma)
& cac gidng duong nhu khong cé khac biét va khi
tang nong do man thi vi tri hinh thanh cdc mo khi nay
rit ngin lai. Khi séng trong moi truong man, cac té
bao nhu mé & 16p ngoai bi hoa tan mang té bao, tao
thanh cdc mo6 khi nhanh hon khi khong c6 man [16].
Krishnamurthy va CTV ciing nhan thy rﬁng, khi cay
lua duoc xu Iy voi man thi cac aerenchyma s€ dugc
hinh thanh ¢ gan dau r& hon ca & 2 giéng Pokkali
(chbng chiu) va IR20 (nhim min) [13].

Sw tich liiy protein 6 ré, be ld va ld

Gigng 1 2 3 45 6 7K 9 10 123456780910

W<

Hinh 4: phé dién di protein tong $6 (4) NQB mua va (B) IR28
Ghi chii: Giéng 1,3, 5,7, 9ré liia o cdc nong do tmmg ung 0,8, 10, 12 va 21,88 dS/m
Giéng 2,4, 6,8, 10 be ld & cic nong dj trong img 0, 8, 10, 12 va 21,88 dS/m



Quan sat két qua dién di protein trong ré va be
la (hinh 4) cho thiy, mirc d6 nhuém mau cua bing
protein co khdi luong phan tr 135,90; 115,58 va 31,81
kDa dam déan khi ting néng dd man ¢ cac muc 0, 8, 10,
12 va 21,88 dS/m trén gidng chéng chiu ‘man (NQB
mua), két qua cung tuong ty O nhitng gidng con lai.
Trong khi giéng IR28 thi cac band nay nhat dan khi
tdng néng d6 man.

O két qua dién di protein trén 14 (hinh 5), bang
54 kDa cua cac gidng co kha niang chong chiu man
(CTUS4, So6i mua, NQB-DB, NQB mua) an mau véi
thudc nhudém cang dam khi tang n6ng d0 man. Trai lai,
band protein cuia gidng IR28 thi lai nhat dan khi nong
dd man tang.

123456 7HE9I10
Py 5

Gingl2 345 67 48 910
- — =

HMide

Hinh 5: phé dién di protein tong 56 6 1 (4) NOB miia va (B) IR28
Ghi chii: giéng 1, 2: 0. dS/m; 3, 4: 12,50 dS/m; 5, 6: 15,63 dS/m;
7,8: 18,75 dS/m; 9, 10: 21,88 dS/m

Nhiéu nghién ctru cho thiy, sy ting tich lily mot s6
chét tan trong t& bao nhu proline, polyamines, glycine
betain, duong, polyols s& gip cdy tang kha nang chéng
chiu khl trong trong diéu kién man [17] Taylor va CTV
cho ring, protein dap ng v6i man rat phtre tap trong viéc
lam thay ddi cac qua trinh trao ddi chat ¢ diéu kién man
nhu loai bo gde oxy hoa tw do, din truyén tin hiéu, phién
ma, dich ma ADN [18]. Su thay dbi cua cac loai protein
ciing nhu nhitng thanh phan cua t& bao gitp cdy thich
nghi voi diéu kién man phu thudc vao néng d6 man, thoi
gian xir Iy man va gidng cdy trong [19]. Thém vao do, cac
qua trinh trao d6i chat va nhiing loai protein lién két voi
kha ning chdng chiu man cta ciy van chua duoc biét 1.

Két luan

bé thich nghi véi di€u ki¢n mdn, cay lta phat trién 3
chién lugc sau:

+ Cay l0a thai mot luong mudi qua la. Giéng chéng
ch1u min t6t thai mudi qua 14 thap hon giéng nhiém man.
O ndng d6 21,88 dS/m, nong do mudi ciia giot nudc trén
14 cua gidng NQB mua 1a 71,1 dS/m va giéng IR28 1a
148,4 dS/m.

+ Su tam suberin va lignin dugc tim thay ¢ gan dau
re hon trong diéu kién man. Riéng ¢ ngoai bi, cac giong
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chéng chiu man c6 su tAm suberin va lignin ¢ gén dau ré
hon so véi gidng IR28.

+ Tang ham luong mot s protein nhu 135,90 kDa,
31,81 kDa ¢ ré va be 14; 115,58 kDa & be 13; 54 kDa ¢ 1.
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Anh huéng cia liéu lugng chiu xa tia gamma Co

n 2 w V.4 . ’ . . n
den kha nang tao bien di co Igi trong chon giong dau tuong
Lé Puc Thao', Pham Thi Bao Chung, Nguyén Van Manh
Vién Di truyén Nong nghiép, Bo Néng nghiép va Phat trién Nong thon
Ngay nhan bai 9.1.2015, ngay chuyén phan bién 12.1.2015, ngay nhan phan bién 25.3.2015, ngay chdp nhan ding 30.3.2015

Nham chon tao giong dau twong méi, khic phuc mot sé nhwoc diém cia gidng dau twong DT2008 nhu
thoi gian sinh truwéng dai, kha ning chong d6 trung binh (do bg 14 16n, 14 trirng nhon rong, cao ciy), Vién
Di truyén Nong nghiép da xir Iy dot bién bing phwong phap chiéu xa tia gamma (Co®) trén hat kho giong
DT2008 & cac lieu lwgng 100, 150, 200, 250, 300, 350 Gy. Két qua cho thay, liéu lrong xir Iy tao ra nhiéu
dot bién c6 loi 14 150, 200, 250 Gy va di thu dwoc cac ca thé mang dot bién cé loi cho chon tao giéng diu
twong méi & t!lé h¢ M, nhw chiéu cao ciy thip hon tir 8-13 cm, niing suit cao hon, chin sém hon tir 5-7
ngay so véi giong DT2008, dac biét da chon dwgc cac dong c6 vé hat mau den.

Tir khod: chiéu xq, ddu twong, dét bién, gamma.

Chi sé phan logi 4.1

IMPROVING A SOYBEAN
VARIETY BY CO® GAMMA IRRADIATION
ON DRY SEEDS

Summary

In order to create a new soybean variety and
improve the soybean variety DT2008 which has
a long growth duration, an average tolerance
to lodging because of its high stem with a large
foliage, Agricultural Genetics Institute has
applied Co® gramma irradiation on DT2008’s
dry seeds at doses of 0 (the control), 100,
150, 200, 250, 300, and 350 Gy. The results
have shown that the effective doses creating
beneficial mutants are 150, 200 and 250 Gy.
The beneficial mutants which includes shorter
stem (8-13 cm), higher yield, and shorter
growth duration (by 5-7 days) as compared
to the origin DT2008 have been selected in M
generation, especially some individuals having
black seed skin.

irradiation, mutant,

Keywords:
soybean.

gamma,

Classification number 4.1

*Tac gid chinh: Email: leducthao@agi.vaas.vn
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Pat van de

Gidng dau tuong DT2008 do Vién Di truyén Nong
nghiép chon tao dd dwoc cong nhan gidng san xudt thir
niam 2010. Giéng DT2008 c6 hoa tim, 16ng ndu, vo qua
chin mau vang, sinh truéng va phat trién khoe, trong
duoc 3 vu/nam, khéi lugng 1000 hat 16n (tir 200-260 g),
nang suét cao (25-40 ta/ha, vuot DT84 1a 24,3% trong
khao nghiém qubc gia), chng chiu tot véi cac loai sau
bénh hai [1, 2], chiu han tdt, vuot giéng chuén quéc té
W82 [3]. Tuy nhién, DT2008 c6 kha ning chéng d6
trung binh (do bd 14 16n, 14 trirng nhon rong, cao cay) voi
thoi gian sinh truong dai (95-110 ngay), khé bd tri thoi
vu nén kho khan khi mo rong dién tich trong san Xuat.

V61 muc tiéu duy tri cac dac tinh tdt, déng thoi khic
phuc nhuoc diém cua gidng DT2008, chung toi da tién
hanh nghién ciru cai tién gidng DT2008 bang phuong
phap chiéu xa tia gamma trén hat kho.

Vat liéu va phuong phap nghién ciu

Vit liéu nghién ciru

Hat kho gidng dau tuong DT2008.

Phwong phap nghién ciru

Gay dot bién: xir 1y chiéu xa tia gamma ngudn Co®
tai Trung tdm Chiéu xa Ha Noi ¢ 6 liéu luong 100, 150,
200, 250, 300 va 350 Gy, cong suit ngudn la 64,8 kCi,
thoi gian xir Iy miu 30 phat, 600 hat/lidu lwong xir 1y,



dbi chimg 1a mau 600 hat khong xir 1.

BG tri thi nghiém: theo phuong phap tuan tu khong
lap lai, c6 doi chung xen ké&.

Phuong phap chon loc: ap dung phuong phap chon
loc pha hé.

Céc chi ti€u nghién ctu theo Quy pham khao
nghiém QCVN 01-58/2011/BNNPTNT [4].

Thoi gian va dia diém nghién ciru

Thoi gian nghién ciru: tir thang 10.2012 dén thang
9.2014.

Pia diém nghién ctru: Khu rudng thi nghiém
dau twong, Vién Di truyén Nong nghiép tai xa Song
Phuong, Pan Phugng, Ha Noi.

Két qua nghién ciu

Anh hwong ciia chiéu xa tia gamma (Co®) dén

sinh trwéng va phdt trién cia giong diu twong
DT2008

Anh hucng 6 thé hé M

Sb liéu ¢ bang 1 cho thdy, ty 1& nay mam & céac
cong thirc chiéu xa dao dong tir 98-100%, khong khac
biét o so voi doi ching (100%); ty 1€ song sét dao
dong tu 26,4-97 6%, coxu huong glam theo chiéu ting

cta liéu lwong chiéu xa, dat thap nhét & cong thirc 350
Gy (26,4%) va dat cao nhat ¢ cong thirc ddi ching

(97,6%).

Bdng 1: dnh hudng cua chiéu xa dén ty Ié nay mam, 1y Ié song
ctia giong dau tuwong DT2008 o thé hé M,

cay bat duc va bién dj chin mudn c6 tan s6 16n nhat. O
cac cong thire 150, 200 va 250 Gy c¢6 phd bién di rong
tr 6-9/11 dang (bang 2).

Bang 2: dnh hwong ciia chiéu xa dén tan sé bién di
ctia giong déu twong DT2008 6 thé hé M,

i Liu lrong chiéu xa (Gy)
TT | Dang bién di
p/C | 100 | 150 | 200 | 250 | 300 | 350
1| Than det - - - 02 - N -
2 |Phan canh déi 0,4 0,2
xung - - 0,2 0,4 -
3 | Phan canh ché 0,2 -
doi - - - 02 -
4 |Phancinhsém | - - 02 | 04 | o2 - -
5 |Phan than ché 02 -
doi - - - 02 -
6 | Thép cay - - 06 | L4 | 20 | 62 | 106
7 |Cao cay - - 0,2 - -
8 |L4 di dang - - - 02 | o4 - -
9 Bach tang - - - - R 0,2 02
10| cay bat dyc 02 | 02 | 18 | 34 | 76 | 192 | 226
11| Chin mugn 02 | 04 | 54 | 96 | 154 | 210 | 254
Cong 04 | 06 | 84 | 160 | 264 | 468 | 58,38

Anh huéng & thé hé M,

O thé hé M,,, tan s6 bién di tang khi tang liéu lugng
xu ly chiéu xa tir 0 1én 350 Gy, dao dong tir 0,8-36,1%
va da thu dugc 14 dang bién di. Céc liéu luong cod phé
bién di rong 1a 150 Gy (8/14 dang), 200 Gy (13/14
dang) va 250 Gy (10/14 dang) (bang 3).

= = Bang 3: dnh hudng ciia chiéu xa dén tan sé bién di
Li¢u llr(i’l(l}gy)chleu xa Ty 1& nay mam (%) Ty 18 sf;ng s6t (%) ctia giong ddu tuong DT2008 ¢ the hé M,
0 (d/ 100 97,6 TT| Dang bién di Litu luong (GY)
1 1
(@) : e “pc] 100 | 150 | 200 [ 250 | 300 | 350
100 100 94.2 1 | Than cong R R R 0,11 R - o3t
150 100 89,6 2 | Than che doi -] - 1017 | 019 | 009 | 024 | 031
200 99 81,4 3 |Cao cay - - - 015 | 012 | 024 | -
250 100 63.2 4 | Thip cay - - 0,11 | 011 | 0,14 - -
300 % 5.6 5 |Nhidu canh -] - Jo1s [ 032 ] 02 | 024 | -
350 03 o4 6 | Phéan canh sém - - - 0,15 0,19 - -
: 7 |Phan canh képl ) - 019 | 014 | - | 031
. oz L. . ] doi xtng
O thé hé M,, tan so bién di tang theo chi€u ting cta o |Phin cinh kep| | L ess Lon | ]
lidu luong chleu xa, dao dong tur 0,4-58 8%, dat cao khdng doi ximg i
nhit & cong thirc 350 Gy (58,8%), thap nhat ¢ cong | O [Canhcheddi | - | - | 015 | 015 | - - -
L. . K . 10 | Mau vo hat - - - 0,06 - - -
r ek , Py X : s
thu:c doi chung (014 %); da tliu dl\l’(_)’C llA‘darrlg bién Ad; 1 | Nhidu qua T o o o | -
khac nhau nhu than det, phan canh doi xing, phan |75 sd aue T 132 | 222 | 190 | 281 | 846 | 1142
canh ché doi, phan canh sém, phan than ché doi, thap | 13 | Chin som -] - - ] oooe | - - -
Cﬁy’ cao Cﬁy’ 14 dl dang’ bach tang’ Céy bat duc va chin 14 | Chin mudn 0,8 | 4,82 3,62 4,01 8,99 | 24,51 | 23,77
muon. O cung mdt licu lugng chiéu xa, dang bién di Cong 08| 614 | 653 | 7.65 | 13,09 | 33.68 | 36,10
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Tai thé hé M., da chon loc duoc 73 ca thé c6 nhitng
bién di ¢6 1gi cho chon tao giéng dau tuong maéi nhu
thip cdy, ning suat, nhiéu canh... tip trung chi yéu
& cac lidu lugng chiéu xa 150 Gy (17 ca thé, chiém
23,3%), 200 Gy (31 ca thé, chiém 42,5%) va 250 Gy
(25 ca thé, chiém 34,2%) (bang 4). Trong d6, cac ca
thé nhiéu canh c6 tir 6-8 canh/cay (ddi chung 1a 3,5
canh); cac ca thé nang sudt c6 khdi luong hat/cay tir
23-26 g (d6i chimg 14 19,0 g/cay); cac ca thé thap cay
c6 chidu cao cay tir 55-60 cm (dbi ching cao 75,3 cm).
Dic biét, ¢ lidu luong 200 Gy da chon dugc 3 ca thé co
v6 hat mau den, & lidu luong 200 Gy chon dugc 3 ca
thé chin sém hon so véi dbi chimg tir 5-7 ngay.

Bdng 4: 56 hrong cd thé wu ti mang nhitng bién di c6 loi & thé hé M,

) Liéu lwgng (Gy)
TT |Dang bien dj
DO | 100 | 150 | 200 | 250 | 300 | 350
| |Nhiducinh | - - 7 15 1l
2| Thap ciy - - 5 5 6
3| Vo hat den - - - 3
4 | Ning suit - - 5 5 8
5| Chin s6m - - - 3
Cong - - 17 | 31 25

Anh hudng & thé hé M

Két qua nghién ciru cac dang bién di xuat hién ¢
quan thé dau tuong M; cho thdy, tan s bién di ¢ cac
cong thuc chiéu xa & muc rat thép so voi thé hé M,
dao dong tir 0,83-2,85%.

Két qua danh gia sy di truyén cua cac tinh trang
dinh tinh & thé hé M, sang thé hé M; cho théy: cac bién
di than cong, than ché d6i, phan canh so6m, phan canh
kép d6i xtmg, phan canh kép khong ddi xtng, canh ché
d6i va bat dyc khong di truyén sang thé hé M.. Dang
bién di v6 hat mau den di truyén hoan toan sang thé hé
M,. Diéu nay chimg to day la dot bién lan & M,

Qua qua trinh phan lap va chon loc dén thé hé M,,
da chon dugc 782 cé thé wu ta mang nhirng bién di c6
loi nhu thp cdy, nhiéu canh, ning suat, chin som va
v6 hat den, tap trung ¢ 3 liéu luong chiéu xa 150, 200
va 250 Gy (bang 5).
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Bang 5: 56 lwong ca thé weu tii chon duwoc & thé hé M,

IT D3t bin ¢ li Liéu lrgng chiéu xa (Gy)

150 200 250

I | Thipcay 70 70 84

2 | Nhiéucanh 21 45 33
3 Vo hat den - 117

4 Ning sudt 70 70 112
5 Chin sém - 90

Cong 161 392 229

Ddnh gid, chon lopc cdc dong diu twong djt bién
tir giong DT2008 c6 ¥ nghia cho chon tao giong diu
twong maoi

Két qua danh gid, chon loc cac dong diu tiwong &
thé hé M ;

Phén 16n cac dong dot bién c6 vo hat mau vang va
ron hat mau den nhu gidng gbc DT2008, thoi gian sinh
truong tir 97-99 ngay, chiéu cao cay dao dong tir 46, 1-
49,5 cm, s6 ddt trén cay dao dong tir 12,3-12,9 ddt, sb
canh cip 1 tir 2,4-3,0 canh, tuong duong gidng gdc
(thoi gian sinh trudng: 97 ngay, chiéu cao: 46,1 cm, sb
dbt: 12,8, s6 canh: 2,6). Nhung c6 117 dong c6 vé hat
mau den ¢ lidu luong chiéu xa 200 Gy, 54/782 dong
(19 dong & liéu lwong 150 Gy, 17 dong & 200 Gy va
18 dong & 250 Gy) c6 chidu cao thip hon ddi chimg tir
10,2-15,1 cm; 29/782 dong (9 dong ¢ 150 Gy, 11 dong
4200 Gy va 9 dong & 250 Gy) ¢ s6 canh cép 1 nhiéu
hon so véi gidng gdc tir 1,8-2,3 canh; 19/589 dong &
200 Gy chin sém hon so véi giéng gbc tir 5-7 ngay;
61/782 dong (18 dong ¢ 150 Gy, 22 dong ¢ 200 Gy va
21 dong & 250 Gy) c6 nang suit cao hon so véi gidng

gbc 2,0-2,4 g/cay.

Két qua, da chon duoc 221 dong dot bién gdm 46
dong ¢ liéu lugng 150 Gy, 136 dong ¢ liéu lwong 200
Gy va 39 dong ¢ lidu lugng 250 Gy. Trong dé cb 54
dong thap cay (19 dong ¢ 150 Gy, 17 dong ¢ 200 Gy va
18 dong & 250 Gy), 20 dong nhiéu canh (9 dong ¢ 150
Gy va 11 dong ¢ 200 Gy), 67 dong hat den, 19 dong

chin sém va 61 dong ning suét (bang 6).



Bang 6: 56 dong duwogc chon o thé hé M,

o | Dot bién Liéu hrgng chiéu xa (Gy) Cong
0 loi 150 200 250 ’

1 | Thap cay 19 17 18 54
2 | Nhiéu canh 9 11 - 20
3 Vo hat den - 67 - 67
4 | Nang suét 18 22 21 61
5 Chin s6m - 19 - 19

Cong 46 136 39 n1

f(ét qua danh gia, chon loc cdc dong ddu twong o
thée hé M :

Két qua danh gia cho thdy, trong 221 dot bién co
154/221 dong vo hat vang nhu giéng gbc, con 67/221
dong vo hat mau den & liéu luong 200 Gy; 10 dong dot
bién & 200Gy c6 thoi gian sinh truéng ngan hon gidng
gbc tir 7-9 ngay, dao dong tir 101-103 ngay; 35 dong
(10 dong ¢ 150 Gy, 11 dong ¢ 200 Gy va 14 dong &
250 Gy) thap cay hon so véi gidng gdc tir 10,1-12,8
cm, dao dong tur 61,0-63,7 cm; 12 dong co s6 canh cép
1 nhiéu hon so véi gidng gbe tir 1,3-1,5 canh, dao dong
tur 4,8-5,0 canh; 32 dong (10 dong ¢ 150 Gy, 12 dong
& 200 Gy va 10 dong ¢ 250 Gy) ning suit cao hon so
v6i gidng gbe tir 1,7-2,0 g/cdy, dao dong tir 18,1-18,4
g/cdy & thé hé M5.

ba chon loc duge 111 dong dot bién c6 loi gém 22
dong ¢ liéu lugng 150 Gy, 69 dong & liéu lugng 200
Gy va 20 dong ¢ lidu lugng 250 Gy (bang 7).

Bang 7: 56 lwong cdc dong dot bién dwoc chon loc & thé hé M;

Liéu lwon z
Gy g 150 200 250 Téng
Thép cay 7 8 10 25
Nhiéu canh 5 7 - 12
V6 hat den - 32 - 32
Chin sém - 10 - 10
Ning suét 10 12 10 32
Téng 22 69 20 111

Két qua déanh gid, chon loc cdc dong ddu tiwong &
thé hé¢ M :

Két qua, trong 111 dong ddu twong dot bién c6 79
dong vo hat vang nhu giéng gdc va 32/111 dong vo hat
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mau den & lidu luong 200 Gy; 10 dong c6 thoi gian
sinh truong ngan hon gidng gde tir 7-8 ngay; 20 dong
thip cay (4 dong & 150 Gy, 8 dong ¢ 200 Gy va 8 dong
& 250 Gy) so voi gidng gc tir 8,4-13,7 cm; 8 dong ¢
s6 canh cap 1 nhiéu hon so véi giéng goc tir 1,4-1,8
canh; 25 dong (8 dong ¢ 150 Gy, 9 dong 6 200 Gy va 8
dong & 250 Gy) ¢ nang suat cao hon so véi giéng goc
tu 2,2-2,5 g/cay, dao dong tur 22,2-22.5 g/cay.

ba chon dugc 81 dong dot bién c6 loi gém 14 dong
& liéu lugng 150 Gy, 51 dong & lidu luong 200 Gy va
16 dong & liéu luong 250 Gy. Trong d6, c6 20 dong
thap cay (4 dong & 150 Gy, 8 dong ¢ 200 Gy va 8 dong
& 250 Gy); 8 dong nhiéu canh (2 dong & 150 Gy va 6
dong ¢ 200 Gy); 18 dong hat den ¢ 200 Gy; 10 dong
chin s6m ¢ 200 Gy va 25 dong ning suét (8 dong & 150
Gy, 9 dong ¢ 200 Gy va 8 dong ¢ 250 Gy) (bang 8).

Bang 8: 56 lwong cac dong dot bién dwoc chon loc & thé hé M,

Liéu lwong (Gy) | 150 200 250 | Tong
Thép cay 4 8 8 20
Nhiéu canh 2 6 - 8
V6 hat den - 18 - 18
Chin sém - 10 - 10
Ning suét 8 9 8 25

Téng 14 51 16 81

Két luan va kién nghi

Két lugn: tia gamma (Co®) c6 tac dung ddi voi su
sinh truong va phat trién cua cdy dau tuong (gidng
DT2008), giy ra hang loat bién di kiéu hinh khac nhau
va c¢6 xu hudng ting theo chiéu ting liéu luong chiéu
xa (cao nhéat ¢ 350 Gy). Liéu lugng chiéu xa co phd
bién di rong 1a 200, 250 Gy. Liéu luong chiéu xa téi
han 13 300 Gy. Liéu lugng chiéu xa tao ra nhidu dong
d6t bién c6 loi nhat cho tao giéng dau twong 1a 150,
200, 250 Gy.

ba chon loc dugc 81 dong dot bién cua DT2008
gdm 20 dong thap cay (thdp hon so vé6i gibng gbe
khoang 8-13 cm), 8 dong nhiéu canh (nhiéu hon gidng
gbc 1,5-2,0 canh), 18 dong hat den, 10 dong chin sém
(s6m hon 5-7 ngay so véi gidng gbc) va 25 dong ning
suat.

Kién nghi: can ti€p tuc nghién cuu, so sanh, danh
gia chon loc cac dong dot bién co loi cua giong dau



tuong DT2008 ¢ cac thé hé tiép theo nham chon loc
dwoc cac dong dau tuong dot bién trién vong, tao giong
dau tuong dot bién moi.

Loi cam on

Noi dung nghién cuu trén dwoc thuc hién voi sy
hé tro ciia Chirong trinh khoa hoc va cong nghé cap
nha nwée “Nghién ciru vmg dung va phat trién céng
nghé nang lwong” (ma so6 KC05/11-15) théng qua
dé tai “Nghién ciru g dung céng nghé birc xa két
hop voi cong nghe sinh hoc de tao vat lieu khoi dau
cho chon tao giong hoa va giong ddu tuwong” (md sé
KC05.08/11-15). Cac tac gia xin tran trong cam on
sw hé tro quy bau ciia Ban Chii nhiém Chiwrong trinh
va Vin phong Céc chwong trinh trong diém cdp nha
nuoc, Bo Khoa hoc va Cong nghé.
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Nhiing nguyén nhén géy suy thodi va rut ngan chu ky kinh doanh
clia cac vuon ca phé 6 Tay Nguyén
Nguyén Van Van', Tran Duy Quy’, Lé Duc Khanh?, Lé Quang Khai?

Nguyén Thi Thiy?, Tran Thanh Toan?

"Vién Nghién ciu san phdm sinh hoc néng nghiép cong nghé cao
2Vién Bdo vé thuc vat

Ngay nhan bai 12.3.2015, ngay chuyén phan bién 16.3.2015, ngay nhan phan bién 20.4.2015, ngay chip nhan ding 29.4.2015

San xuit ca phé ¢ cac tinh Tay Nguyén chiém gin 90% dién tich va san lwong ciia Viét Nam. Van dé dang
gay bire xuc hién nay 1a khoang 20% dién tich ca phé da gla ¢6i, suy thoai, khong mang lai hiéu qua kinh
té, va con rat nhiéu dién tich khac ciing dang c6 nguy co din téi hién twong nay. Hon nira, hién twong suy
thoal gia cdi xay ra voi ca cic vudn ca phé con it tudi. Nhirng nghién ciru dugc thlrc hién da chi ra mét
s6 nhém nguyén nhén chinh giy ra hién twong trén. Trong do, nguyén nhan thudc vé giai doan méi trong
Chl dé rat kinh nghiém cho phat trién dién tich ca phé méi, gom phat trién ca phé khong theo quy hoach;
gidng va chit lwong ciy gidng ca phé va trong ciy che bong. Cac nguyén nhin con lai vira 1a nguyén nhén
chit quan va khach quan nhung c6 thé chi déng quan Iy dwoc, bao gom: dat va dinh dudng dat trong ca
phé; thanh phan dich hai va sy tich liiy dich hai trong vuon ca phé; chim séc ca phé; sw khai thac mét
cach qua mic. Viéc nghién ciru, phan tich 1am ré nhirng nguyén nhén trén giap cho nguoi trong ca phé
¢6 thé chii dong quan Iy theo hwéng tich cwe, gép phin cai thién ning suit, chit lwong va kéo dai thoi ky
kinh doanh cho cic virom ca phé & Tay Nguyén.

Tir khéa: dich hai, gia c6i suy tan, khai thic qud mive, khéng mang lai higu qud kinh té, thoi ky kinh doanh.

Chi sé phén logi 4.1

pPat van de

Ca phé 1a mat hang nong san xuit khau dimg thir
2 sau lua gao, mang lai nguén ngoai t¢ 16n cho dat
nude. T ndm 2012, lan dau tién Viét Nam dé vuon Ién
ngang tam véi Brazil (nudc ¢ ngoi vi thir nhét v& khdi
lwong ca phé xuat khau trong nhleu nam), va tr¢ thanh
nuée ding thir nhat thé gidi vé xuat khau ca phé voi
(Robusta), chiém toi mot ntra san luong Robusta toan
cau [1-4].

San xudt ca phé cia Viét Nam tép trung chinh ¢ cac
tinh Tay Nguyén (chu yéu 1a ca phé voi), chlem ty 1¢
gan 90% dién tich ca phé ctia ca nude, thu hut gan 50%
tong s6 ngudi lao dong & Tay Nguyén. Cay ca phé la
cay xoa doi glam ngheo va da tr¢ thanh céy lam giau
cho nhiéu ho nong dan. Trong ca phé khong chi mang
lai hiéu qua kinh té cao, ma con phu xanh dat tréng d6i
nui troc, bao v€ mai trudong sinh thai...

Phén 16n cac vuon ca phé ¢ ' Tay Nguyén duge trong
tur nhung nam 80, 90 cua thé ky trudc, den nay cac
vuon trén dudi 20 nam, tham chi 30 ndm tudi. Khong
it vueon ca phé da c6 nhimng biéu hién suy thodi, gia ci,
nang suat va san luong dang giam dan theo timg nién
vu (trong do khoang 20% dién tich khong con kha ning

*Tac gid chinh: Email: van.vaas@gmail.com
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khai thac). Dy kién, véi tc do suy thoai nhu hién nay,
dén nam 2020 ty 1& cac vuon ca phé gia cdi, khai thac
kém hi¢u qua s€ lén téi 70% dién tich ca phé cua toan
vung. Déy la thuc trang bao dong dbi v6i mot nganh
san xudt c6 tam quan trong trong phat trién kinh té - x4
hoi tai Tdy Nguyén va 1a mot san pham xuat khau chi
luc & Viét Nam [5].

Van dé dang duoc quan tim hién nay 1a nhiéu y
kién cho rang, chu ky kinh doanh ctia vudn ca phé &
Viét Nam so voi thé giéi 1a kha ngén. Vuon ca phé chi
sau trbng 15-20 nam da co biéu hién cua su gia cdi, suy
thoai, xudng cap. Nhiing nguyén nhan nao dan ti thue
trang nay va hudng giai quyét s& ra sao? Di c6 nhiéu
co quan nghién cuu; cac nha khoa hoc, nha quan ly,
chi dao san xuat da va dang lam rd timg van dé... Tuy
nhién, day 1a van d& 16n mang tim cta ca mot nganh
san xuat quan trong & nudc ta, dic biét vdi ving Tay
Nguyén. Trong gi6i han ctia bai viét nay, trén co sO
tién hanh diéu tra, danh gia thyc trang san xuat, két
hop thuc hién mot s6 chuyén dé nghién ciru chuyén sdu
vé cac linh vyc lién quan, nhom tac gia mong mubn
cung cap thém mot so thong tin vé nhimg 1y do anh
huong dén stre khoe ctia vuon ca phé c6 thé duoc xem
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UNDERLYING REASONS
CAUSING DEGENERATION AND
SHORTENING THE ECONOMIC

CYCLE OF COFFEE PLANTATIONS
IN THE CENTRAL HIGHLANDS

Summary

Coffee production in the Central Highlands
accounts for 90% of total area and yield in
Vietnam (mainly Robusta coffee). The major
constraint for coffee production industry is that
currently more than 20% of total coffee growing
area has been aging and declining, and bringing
low economic profits. Moreover, degradation
has also occurred with young coffee plantations.
Studies have been conducted to indicate some
main reasons for this phenomena. Among them,
reasons occurring in the establishment stage to
obtain lessons for new coffee establishment area
include unplanned development of coffee growing
area, seedling and seedling quality, planting
shady trees for coffee. The remaining reasons
are both subjective and objective but can be
managed, including: soil and nutrition, pests and
pest accumulation and care, coffee management
overexploitation. Research and clarification of
these reasons will help coffee growers be able to
manage coffee trees in positive way, contribute
to yield and quality improvement, and extend
commercial period for coffee plantations.

Keywords: aging, commercial period, low economic
profits, pests, overexploitation.

Classification number 4.1

1a “Nhiing nguyén nhan gy suy thoai va rut ngan chu
ky kinh doanh cua céc vuon ca phé ¢ Tay Nguyén”,
véi hy vong thong qua nhing ¥ kién tong hop, phan
tich, thao luén va nhén xét, danh gia cling phan nao
1am r& thém nhitng vin d¢ dang duoc san xudt quan
tam hién nay.

Phuong phap nghién cuu
Dia diém nghién ciru
Cong tac diéu tra, khao sat, danh gia hién trang

dugc tién hanh tai cic viing san xuat ca phé trong diém
cua 5 tinh Tay Nguyén la bak Lak, BDak Nong, Lam
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Pong, Gia Lai va Kon Tum.

Phan tich, giam dinh dich hai dugc thyc hién tai
Vién Bao v¢ thuc vat.

Phan tich giam dinh tuyén trung hai r& ca phé dugc
thuc hién tai Vién Sinh thai va tai nguyén sinh vat.

Phan tich dinh dudng dat dugc thuc hién tai Vién
Thé nhudng nong hoa va Vién Khoa hoc ky thuat nong
lam nghi¢p Tay Nguyén.

Thu thdp thong tin, xw ly tai liéu

Diéu tra, khao sat, danh gia thuc trang san Xuét
ca phé & Tay Nguyén theo phuong phap phong van
bang phiéu cau hoi xac dinh, duoc thlet lap goém 39
chi tiéu lién quan dén thyc trang san xuat ca phé. Tong
s6 phiéu diéu tra khoang 500 (100 phiéu/tinh). Trong
phiéu diéu tra c6 nhitng cau hoi md dé thu thap thong
tin b6 sung trong qua trinh khao sét, trao d6i thong tin,
kinh nghiém thyc té.

Tong hop, phén tich két qua nghién clru tr cac
chuyén dé vé phan tich dinh dudng dat, dinh dudng 1a
ca phé, nghién ciru thanh phan sinh vat hai va su tich
Itiy sinh vat hai trén vuon ca phé...

Thu thap b6 sung tai lidu trong va ngoai nudc phuc
vu nghién ctru, tong hop, phan tich, gdm: tinh hinh san
xuat ca phé trén thé gidi va Viét Nam, dinh huéng phat
trién ca phé cuia Viét Nam, cac quy trinh cong nghé,
tién bo ky thuat méi duge cong nhan... phuc vu cho
viéc phan tich, danh gia va so sanh.

Xt 1y tai liéu theo cac linh vyc: giéng, dat dai khi
hau va dinh dudng, k¥ thuat canh tac, tudi nudc, phong
trir sdu bénh, thu hoach, bao quan ché bién...

'Nghién ciru tong hop, phan tich theo phuong phap
théng ké, tong hop, phén tich, so sanh, dbi chleu dé
lam 16 nhitng yéu t6 chinh tic dong dén san xuat ca
phé kinh doanh ctia cac vuon ca phé tai Tay Nguyén.

Két qua nghién ciu va thao ludn

Thuc trang sdan xudt va van dé thodi hoa, gia coi
cua cdc vwon ca phé kinh doanh ¢ Tdy Nguyén

Theo s6 liéu ctia Cyc Trong trot ndm 2012, cac tinh
Tay Nguyén co khoang 120 ngan ha ca phé gia coi,
thoai hoa, hét kha ning khai thac. Dy klen den nam
2020, dién tich ca phé gia cbi, thoai hoa, xudng cip cua
toan ving s& tang dén khoang 200.000 ha [5] (chiém
khoang 36%, twong duong vdi dién tich ca phé cua ca
tinh Pak Lak hién nay). Lién tuc cac nam tiép theo con
s6 nay lai tiép tuc ting 1én. Pay 1a thach thic 16n ddi
véi sy 6n dinh cua nganh ca phé Viét Nam.
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Vieon ca phé 20 nam tuéi dang gia coi

Ngoai cac s6 liéu thong ké thu thap, dé tai da tién
hanh diéu tra diém dai dién vé ty 18 vuon ca phé dang
duoc danh gia 1a bi gia cdi, suy thoai, xudng cap. Két
qua dugc trinh bay tai bang 1.

Bang 1: két qua diéu tra Lz‘iém vé 1y l¢ vieon ca phé kinh doanh bi suy thodi,
gia coi, nang sudat thap (nam 2013)

in aphé q " Ty g
| Dign | CHPRESAMEORAL |y s inin, g i | g
2 H : trién tot thodi
TT | Dia diém didu tra S | tich hoa
! ho | caphé | <20 >20 <15 16-20 >20 gid c(;)i
(ha) nim nim niim niim nim %)

) Quang Tién, Cu 10

M-gar, Dak Lik 87 | 39 28 0 0.5 19

2759

EaBhok, Cu Kuin,
2 Pik Lik 10 74 2,6 31 0,5 02 1,0

Buon Ki, TP Budn
3 Ma Tht, ik Lik 10 78 2,7 28 0,5 13 05
Cong ty 706, lagrai,
Gia Lai

Alba’, Chu sé

5 Gia Lai 10| 81 18 38 0,0 03 1,6

Tengeong | 50 | 47 | 121 | 172 | 22 | 39 | 63

2297

2949

10| 97 1,5 47 06 1,6 13 36,08

30,86

29,73

S liu diéu tra & bang 1 cho thay, trong sé 50 ho
duoc chon tai 5 vung dai dién dé diéu tra, ty 1¢ vuon
ca phé kinh doanh dang bi suy thoai, gia cdi, ning suit
thip chiém 29,73%.

Theo quy luat sinh hoc, cac vudn ca phé di c6 tudi
tho trén 20 nam nhu & Téy Nguyén hién nay, kha nang
sinh truong, phat trién bat dau tré nén kém dan. Song,
nhimmg diéu cin quan tarn & day la: khong phai tat ca
cac vuon ca phé gia cdi, hét kha niang khai thac déu
gidng nhau vé do tudi. Trong s dién tich ca phé dugc
cho 1a gia cdi, suy thodi, hét kha ning khai thac co6 ca
nhiing di¢n tich 20-30 nam, dudi 20 nam, tham chi chi
15 nam tudi. Nguoc lai, trong thuc té van co rat nhiéu
dién tich ca phé trén 20 nam, tham chi 1a 30 nam tudi
van rat “sung sirc”, cho nang suit gan 20 ta nhan/ha tro
1én. Tir thyc trang trén cho thdy, su suy thoai, gia cdi
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ctia cac vudn ca phé khong han 1a do tudi cia cay, ma
con co6 nhitng 1y do khéc. Viéc nghién ctru, phan tich
1am rd nhitng nguyén nhan s& gbp phan vao viéc quan
Iy duoc cac yéu t6 nay mot cach hop 1y, cai thién duoc
nang suat, chat lugng cac vudn ca phé kinh doanh.

Thong qua két qua diéu tra danh gia thyc trang,
két hop voi mot s6 chuyén dé nghién ciru chuyén sau
duoc thue hién tr cudi nam 2012 dén nay, co thé rat
ra mot s6 yéu td tac dong dén strc khoe cua vuon ca
phé, 1a nhitng nguyén nhan thiuc diy nhanh qua trinh
suy thoai, gia ¢di, rat ngan chu ky kinh doanh ciia cac
vuon ca phé ¢ Tay Nguyén, dugc tong hop va trinh
bay sau day:

Nhitng nguyén nhén chinh thiic ddy nhanh qud
trinh suy thodi, gia coi, rut ngan chu ky kinh doanh
ciia cdac viwon ca phé tai Tay Nguyén

Phat trién ca phé khéng theo quy hoach: Nha nudc
vanganh ca phé déu quan tim dén quy hoach phat trién
ca phé phu hop véi cac diéu kién dat dai, khi hau, méi
truong va cac yéu tb xa hoi khac, dam bao cho cay phat
trién thuan loi. Tuy nhién, khi nong dan thiy ca phé
cho thu nhap va lgi nhuan cao nén dua nhau mé rong
dién tich tréng mét cach O at. Trong do6, mot s6 dién
tich c6 nguy co phat sinh nhitng han ché 16n dén phat
trién bén vimg cay ca phé nhu: dit co tang canh tac
mong, rat bat loi cho ciy ca phé trong diéu kién mua
nang, kho han kéo dai, dat co dia hinh ddc bi x6i mon,
rua trdi trong mua mua, dét bi kho han thiéu nguén
nuéc tudi trong khi & Tay Nguyén, mua kho bi thiéu
nudc tudi nghiém trong nén tai nhitng ving bi han, dat
bi kho ki¢t kéo dai, vuon ca phé kho héo, tham chi bi
chét kho. Theo thong ké cua tinh Pak Lik, mua kho
nam 2013 da c6 trén 26.000 ha ca phé bi kho han, thiéu
nude tudi, 1am giam niang suat hodc chét kho.

Tu ndm 2008, cac tinh da bat dau trién khai thuc
hién chi dao ctia Thu tudéng Chinh phu vé viée giam
dién tich ca phé dé phat trién theo quy hoach. Mic du
vay, khi gia ca phé tang, mét bd phan nong dan, doanh
nghiép van tu phat mé rong dién tich ngoai ving quy
hoach, dan dén dién tich ca phé vuot quéa diéu kién cho
phép . Cho dén thoi diém diéu tra, tong dién tich ca phé
toan vung la 551.670 ha, trong khi dién tich theo quy
hoach dén nam 2020 1a 447.000 ha (vuot 104.670 ha,
tuong duong 23,4%) [4, 5] .

Dé bo sung cho nhiing phan tich nay, dé tai di tién
hanh dicu tra diém ve ty 1 vuon ca phé trong trén
nhitng di¢n tich han ché vé diéu kién canh tac (bang 2).
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Bang 2: két qua diéu tra diém vé 1y 1é vieon ca phe kinh doanh
trong trén ddt xdu (tang canh tac mong ddt déc bi x6i mon, riva tréi,
dt bi khé han thiéu nguon nwde tedi...)

Di¢n s s | Caphé

o £ . Caphé H Ty 1§ ca phe Ghi chit
T | Pladibmdibuera | 0 | S b oayage | oy ai
* ho | caphé tt (ha) dat xau u (%)
(ha) (ha) ’
L Tz:'mg canh tic mong,
1| Quane Ten, O 0| 87 6 27 3103 | ditsoi di, thoat nude
gar, Dak Lak Ké
em
) EaBhok, Cu Kuin, 10 74 49 25 3378 Téng canh tdc mong,

bik Lak dat soi da

T:éng canh tac mong,
dat soi d4, thoat nudc
kém

Buén Ki, TP Buén
3 Ma Thugt, Bak Lik 10 78 44 34 43,59

Cong ty 706, lagrai, T'%ing canh tac mong,

10 9,7 78 1.9 19,59

Gia Lai dat soi da
5 A!ba’, Chu sé, 1 81 63 18 n» Thoét Pu(yc kém, dat
Gia Lai Xam nau
Tong cong 50 41,7 29.4 12,3 29,50

Két qua bang 2 cho thiy, tai cac diém diéu tra, diém
nao ciing ¢6 dién tich ca phé kinh doanh trong trén dat
x4u, han ché vé diéu kién canh tac, ty 1€ binh quan la
29,5%. Piém c6 ty 1é cao nhét 1a Budn Ki, TP Budn
Ma Thuét, Pak Lak (43,59%); thap nhat 1a Iagrai, Gia
Lai (19,59%).

Do duoc tréng 0 ca nhiing noi bi han ché vé diéu
kién canh tac (thuong nhitng dién tich nay khong nim
trong quy hoach cua cac dia phuong). Trén nhitng di¢n
tich nay, vuon ca phé chi phat trién tét vao nhimg nam
dau. Sau mot s6 nam khai thac s& suy tan som hon so
v6i nhitng dién tich khac c6 cung d6 tudi. Pay clng 1a
ly do thic ddy nhanh qué trinh suy thodi, xudng cip
cua cac vuon ca phé kinh doanh.

Gidng va chat luong cdy giébng ca phé o Tay
Nguyén: nha néng c6 ciu “tot gidng tot ma, tot ma tot
lua”. Tuéi tho va sirc déo dai cua cay trong lién quan
dén rat nhiéu yeu t6, nhung trudc het lién quan dén
ban chét di truyén va stre khoe cua glong Gidng ca phé
& Tay Nguyén chi yéu 1a ca phé v6i (Robusta), chiém
ty 1€ trén 90%, con lai la ca phé ché va mot lugng rat
nho (khoang 2%) 1a ca phé mit. Trén 80% sd nguoi
dugc hoi déu cho rang, nhitng vuon ca phé hién nay
¢6 tudi 20-25 nam tro 1én déu duogc trong vao nhiing
nam 1984-1985 va thap ky 90 cua thé ky trudc. Thoi
gian nay nguoi nong dan hau nhu khoéng quan tam dén
tiéu chuan chét luong giéng. Hau hét cac co s0, ho
gia dinh chua c6 vuon ca phe chon loc dé nhan glong,
nguoi dan ty lya chon hat gidng va tu uwom giong dé
trong nén trong nhiéu truong hop, gidng khong dat
tiéu chuan. Do chét luong cay giong ca phé chua dugc
kiém soat chit ché&, dan téi hau qua 1a strc séng cla cac
vuon ca phé khong dong déu. Sau ndy, qua nim thang,
tuy cung do tudi nhung co vuon ca phé da suy thoai
xuong cap, trong khi mot s6 vuon khac dang do sung
strc van cho nang suét cao 13 18 duong nhién.
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Theo danh gia cta Vién Khoa hoc k¥ thuat nong
lam nghiép Tay Nguyén thi con ly do nira la, ndng dan
thudng chon hat t6t lam gidng, trong khi ca phé vdi la
cdy thu phén chéo bt budc. Do véy, khong kiém soat
duoc hat gidng ca phé hoi tu du cac yéu té di truyén
ctia bd me. Chét luong gidng ca phé khong dong déu s&
anh huong dén tudi tho vuon ca phé sau nay.

Pat va dinh dwéng ddt tr&ng ca phé: dit trong ca
phé ¢ Tay Nguyén la cac loai dat nau do, nau vang phat
trién trén d4 bazan, dat do vang trén phién sét, dat xam
trén granit, trong d6 dat nau d6 va nau vang la chu yéu.
Céc loai dit nay thuong phan bd ¢ dia hinh cao, c¢6 do
dbc 16n dudi tac dong cua cac yéu td khi hau nhu nhiét
d6 cao, mua 16n voi cudng d6 manh vao mua mua, dat
bi rra tr6i, X601 mon, bi thoai hoa, 1am suy giam d6 phi,
dat dai bi chua hoa da va dang Xdy ra ngay cang tram
trong, dac biét 1a trén cac vung dat déc, néu canh tac
khoéng chu y dén cac bién phap chéng x61 mon [6]. Do
vdy, viéc lya chon dat trong phu hop ciing gop phan
kéo dai thoi ky kinh doanh cta vuon ca phé.

V& dinh dudng, ca phé 1a loai cay cong nghi¢p lau
nam c6 nhu cau dinh dudng rat cao. S6 liéu phén tich
cua Vién Khoa hoc ky thuat nong lam nghi¢p Tay
Nguyén cho thdy, dé hinh thanh 1 tin ca phé thuong
pham, ciy ca phé can 34-37 kg N, 6,5-7,5 kg P.O,,
35-40 kg K20. Ngoai ra, mdt lugng lon cac nguyén
t6 trung, vi lugng khéc ciling duoc cay lay di tir dat.

Pé tim hiéu dinh dudng trong dét tai cac vuon ca
phé gia ¢di, 90 mau dét tai cic ving trong ca phé ¢ Dak
Lak va Gia Lai da dugc phan tich dé danh gia 11 chi
tiéu chinh, gdm: do pH, mun, N, P, K, Ca, Mg, S, Mn,
Zn, B. DBéi chung la dat ca phé moi trong trong vung
c6 diéu kién tuong tw. Két qua phan tich dugc trinh bay
tai bang 3.

Bdng 3: két qua phan tich ham heong dinh dudng trong dat ca phé gia céi

T Chi tiéu dinh dudng Lo ca phé Khoding bién dong | Gid tri trung binh Phén céip
| Tri sb oL Tréng moi 4,16-4,71 4,47+0,08 Chua manh
130 P ke Gia 4,11-4,69 4,36:0,06 Chua manh
5 Tang moi 3,62-6,02 4,47+0,08 Cao
2 | Mun (%) -
Gia 4,08-6,92 5,67=0,29 Giau
) TriSng mai 0,11-0,18 0,14+0,04 Trung binh
3 | Nito (%) — -
Gia 0,16-0,27 0,20+0,01 Trung binh
. Trong méi 2,54-11,27 6,80+0,95 Trung binh
4 | Photpho dé tiéu (mg/100 g) — -
Gia 3,81-19,70 7,12+1,47 Trung binh
Cox Trong méi 7,84-21,07 14,56+1,27 Trung binh
5 | Kali dé tiéu (mg/100 g) "
Gia 12,30-30,29 22,90+2,26 Cao
) . . Trong méi 12-3,7 2,240,3 Nghéo
6 | Canxi trao doi (1d1/100 g dat) — -
Gia 1,2-34 2,240,2 Nghéo
) . . Trong m6i 0,4-2,5 1,0£0,2 Cao
7 | Magie trao doi (1d1/100 g dat) — -
Gia 0,4-1,0 0,7+0,1 Cao
. o Tri')ng méi 19,6-48,2 28,6433 Ngheo
8 | Luu huynh dé tiéu (ppm) — -
Gia 11,9-58,9 33,5+4,2 Ngheo
. Trong méi 52-14.6 9.2+1,1 Cao
9 | Mangan dé tiéu (ppm) — N
Gia 51-12,9 7,0+0,8 Trung binh
o Trong méi 14-2,8 22402 Trung binh
10 | K&m dé tiéu (ppm) - -
Gia 1,6-2,4 2,0£0,1 Trung binh
. Trong méi 1,5-2,2 2,0+0,1 Nghéo
11 | Bo dé tiéu (ppm) — -
Gia 1,5-2,1 1,8+0,1 Nghéo
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Két qua phan tich tai bang 3 cho thdy, s liéu vé
“khoang bién dong” va “gia tri trung binh” ctia 11 chi
tiéu chinh trong dat trong ca phé dang ¢ giai doan gia
cdi so v6i dat ca phé moi trong khong c¢é su khac nhau
1 rét, va hau nhu ndm trong ciing mic phan cap. Diéu
nay co thé 1y giai rang, hang nim ca phé kinh doanh
duogc bd sung lugng dinh dudng kha day du, nén khong
¢6 su chénh 1éch rd vé ham lugng dinh dudng giita dat
ca phé 1au nam so v6i ca phé trong mai. Do véy, thanh
phan dinh dudng vuon ca phé vin dam bao yéu cau,
nhung sir dung dinh dudng ctia cay bi han ché, ¢ thé
do nhiéu nguyén nhén tac déng, cac hoat dong sinh 1y,
hoéa sinh bi giam sat, ciy ca phé suy yéu vé mit thé
chat, cay ciing khong con kha ning trao d6i chit dé
sinh trudng, phat trién nhu thoi ky con sung sirc, cang
déay nhanh toc do gia hoa cua cay.

Thanh phdn dich hai va su tich lity dich hai trong
viron ca phé: dich hai cling 1a mot trong nhitng nguyén
nhan quan trong anh huéng dén sic khoe vuon ca
phé. Nhitng vudn ca phé nhiéu nam tudi 1a moi truong
cho sy tich lity vé thanh phan ciing nhu s6 lugng quan
thé dich hai. Khi gap diéu kién thudn loi, chung c6 thé
bung phat thanh dich, tan pha vuon cay, lam cho vuon
cdy sinh truong, phat trién kém, dén luc nao d6 vuon
cdy suy sup. Hién tugng ndy gip tit ca ¢ nhitng vudn
cdy c6 cac do tudi khic nhau, song nhitng vudn ciy
lau nam la co hoi cho dich hai gay tac hai ning nhiéu
hon [7].

Nam 2012-2013, dé tai da tién hanh diéu tra nghién
ctru vé thanh phan va sy tich lily dich hai trong vudn ca
phé tai Tay Nguyén. Két qua dugc trinh bay ¢ bang 4.

Bdng 4: thanh phan sdu, bénh hai ca phé tai Tay Nguyén 2012-2013

TT Loai dich hai ligi B{ phén bi hai Mfl';id@
I | Siu hai 19
B¢ canh déu/Homoptera
1| Reph 0 | g St | e
2 | Vesdu 6 Ré +
B9 canh cung/Coleoptera
3 | Mot duc canh, duc qua 2 Canh, qua +
B9 canh vay/Lepidoptera
4 | Sau héng, sau an la 2 Than, canh, ld ++
II | Bénh hai 31
1 | Bénh hai do ndm 4 R&, than, 14, canh, qua ++
2 | Bénh do tuyén tring hai 1 | 27 RE +++

Ghi chu: +++: mirc dé hai nang; ++: mirc do hai trung binh;
+.: mikc do hai nhe
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Sb liéu & bang 4 cho thiy, cac vuon ca phé kinh
doanh tai Tay Nguyén bi 19 loai sau hai (thudc 3 b9)
va 2 nhom ky sinh géy bénh (nhom nam hai c6 4 loai
va nhom tuyén tring gdm 27 loai). Ngoai ra con Xudt
hi¢n 8 loai triéu chirmg bénh do cac yéu t6 moi truong
nhu: bénh thiéu nudc, chay nang, thiéu dam, thiéu lan,
thiéu kali, thiéu canxi, thiéu bo, thiéu k&m.

‘Nghién ctru vé su tich lity ddi tuong dich hai nguy
hlem trong dat da ghi nhén 27 loai tuyen trung ky sinh
o re ca phé. Tan suat bat gap cua cac loai tuyén tring
nbt sung Meloidogyne spp. 1a 43%, gia ting 21% so
v6i két qua duoc Vién Sinh thai va tai nguyén sinh vat
khao sat nam 2006. Céc loai Pratylenchus spp. cling
bat gap kha nhiéu so v6i didu tra nim 2006.

Diéu nguy hiém hon 1a tuyén tring thuong 1a vat
khoi dau gay cac vét thu’orng co gioi, tao dleu kién cho
cac loai nam, khuan, virus xAm nhép va neu ¢6 su phdi
hop cua céc loai dich hai nay cung hai ré thi mtc do
tac hai do chiing gy ra cho ré ca phé rat nghiém trong,
phé v& kha nang khéng bénh cua cay hay 1am gia tang
su thiét hai so v6i khi chi ¢6 mot minh tuyen trung gay
ra. Bo ré bi hai néng 1én vuon ca phé suy yeu dan, tro
nén gia coi.

Cham soc ca phé: cac bién phap cham soc dac biét
quan trong d6i véi stc khoe vuon ca phé. S6 liéu diéu
tra vé ap dung cac bién phap k¥ thuat cham soc vuon
ca phé kinh doanh tai Ty Nguyén phan nao phan anh
dugc tac dong anh hudng cua céac bién phap nay (bang
5).

Bdng 5: 1y I¢ hg nong dan dp dung ding cdc bién phdp ky thugt
trong san xuat ca phé

e Ty 1¢ s6 ho ap
TT Cac bién phap ky thuat dung (%)

Thiéu 25,75

1 bu 30,25

Nudc tudi
Thtra 44,00
. Hop ly 45,00

2 Cat tia canh, tao tan Py
Chua hop ly 55,00
Thiéu 32,40

3 Str dung phéan bon bu 43,00
Thura 33,60
DPuing ky thuat 57,50

4 | Phong trur sau bénh
Khong dung k¥ thuat 42,50
Chin (> 70%) s6 qua 20,00

5 Thu hoach -
Chin (< 70%) so qua 80,00

S liéu bang 5 cho thay, trong 5 bién phap ky thuat
cham soc co ban, théng qua phong van so hd nong dan
ap dung dung k¥ thuat dao dong 20-57%. Phan 16n
noéng dan lam theo kinh nghiém, dan dén hau qua la
suc khoe cac vuon ca phé kinh doanh bi giam sut, khi
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gip cac diéu kién bat loi nhu kho han, nang néng, sau
bénh... sé lam cho vuon ca phe suy yeu som gia coi,
cling 14 nguyén nhan gop phan rat ngin chu ky kinh
doanh cta vuon ca phé.

Trong cdy che bong: ciy che bong tham gia vio
qué trinh diéu hoa tiéu khi hdu vuon ca phé, nhat 1a
trong diéu kién ngoai canh ving Tay Nguyén van con
nhitng bét cap. Ca phé vdi thich hop vai khi hau nhiét
d6i nong am, trong khi khi hau ving Tay Nguyén mua
mua va mua kho tip trung cao diém ¢ mot vai thang
gay hién tugng thira nudc va khé han kéo dai. Mua kho
nhiét do t6i 35°C, lam han ché kha ning quang hop
ctia 14, khong co cy che bong 14 ca phé co6 thé bi chay.
Mua khé thiéu nudc, canh 14 kho héo, gip gié manh
lam rung 14 hang loat. D& hdi phuc bd 14 s& mat nhiéu
niang lugng, anh huong dén stic khoe cua ciy.

Ca phé véi ra anh sang truc xa yéu, trong khi cudng
dd anh sang trong mua nong 1a qua 16n. BO ré ca phé
phat trién tap trung chu yéu o tang dat mit, c6 do sau
0-30 cm, chiém t&i > 70%. Néng nong truc xa dé lam
b6 & bi ton thuong.

Ca phé thiéu ving cdy che bong thi bo ré néi trén bé mat dét dé bi ton thirong

V& mua kho, khu vuc Ty Nguyén dugc coi 1a noi
kho nhit & phia Nam, boi yéu t6 dia hinh da gay ra hiéu
g phon, khién cho d6 4m giam xudng < 50%, tham
chi ¢6 noi chi con > 20% (Pleiku).

Vuon ca phé c¢o cay che bong, khi hau trong vuon
dugc diéu hoa, giam nhiét d6 qua cao, ngin ngira anh
sang truc xa. Anh sang tan xa tir cdy che bong con co
tac dung nang cao cht lugng san pham ca phé, lam
kéo dai thoi gian chin cua qua, tao diéu kién dé hat tich
litly day du cac hop chat thom can thiét cua hwong vi
ca phé. Cay che bong con diéu hoa duoc dd am trong
vuon ca phé, giam sy mat nuéc do bi kho néng, chong
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co dai, chéng x6i mon, bao vé dugc 16p ré tang dat
mit, ting d6 phi cho dat... 6n dinh sinh thai cho vuon
ca phé.

Két qua didu tra diém vé ty 1& vuon ca phé kinh
doanh c6 cdy che bong cho thay ty 1& nay kha thap, chi
tir 6,17 dén 16,1% (bang 6).

Bdng 6: két qua diéu tra diém vé 1y 1é vieon ca phé kinh doanh
¢o cdy che bong

i | an | Gt

TT Dia diém didu tra Islg c;l;l}llé cl?e) lc)?ny1g kr;ynghzo cheobéng
(ha) (ha) béng (ha) (%)
1 | Quang Tién, Cu Mgar, Dk Lak 10| 87 14 73 16,1
2 | EaBhok, Cu Kuin, Bak Lak 10 74 0,5 6,9 6,76
3 | Buon Ki, TP Buon Ma Thudt, bk Lak | 10 78 03 75 385
4 | Cong ty 706, lagrai, Gia Lai 10 9,7 L1 8,6 11,34
5 | Alba’, Chu'sé, Gia Lai 10 ] 81 05 7,6 6,17
Tong cdng 50 | 417 38 379 9,10

Van dé cay che bong trong vuon ca phé & Tay
Nguyén hién nay dang cé nhiing quan ni¢m khac
nhau. Cé ngudi cho riang, vuon ca phé khong co cay
che bong cho ning suat cao hon nén trong thuc té da
¢6 nhirng chu hd chat pha bo cay che bong. Nguoc lai,
¢6 nhitng vuon ca phé ving Eapok, Thang Loi, véi
thiét ké chan gio tréng xen df)ng bo, duoc chinh cac
cht vuon ghi nhan 6 thé ning suét ca phé s& kém hon
vuon ca phé trong thuan, nhung ciy ca phé phat trién
6n dinh, tudi tho cdy thé hién dai hon. Da c6 nhidu mo
hinh tréng ciy che bong bang trong xen céc loai cay
an qua co6 gia tri kinh t& cao nhu siu riéng, bo sap, mit
nghé. .. cho téng thu nhap cao hon nhiéu so v6i vuon
ca phé trong thuan.

Véi cach nhin theo huéng phat trién ca phé bén
ving, su thiéu Véng cua cay che bong, & mot mic do
nao d6 sé han ché dén 6n dinh sinh thai cho vuon ca
phé, vi du voi nhitng viung khong dap tng da lugng
nude trong mua kho. Piéu nay khong thé khong anh
hudng dén sirc khoe vuon ca phé kinh doanh.

Sw khai thac mét cach qud mike: nang suat ca phé
binh quan cua thé giéi khoang 6-7 ta hat/ha, trong khi
nang suét binh quan ciia Viét Nam da Ién téi 20-23 ta
hat/ha (gdp 3 l1an) (bang 7). Vi ning suét binh quan
nhu trén sé& co rat nhiéu dién tich ning suit 4-6 tan/ha,
c4 biét c6 mot sd dién hinh dat 8-10 tin/ha. Viét Nam
duoc danh gia la nudc co trinh do tham canh cdy ca
phé cao, ciing 1a nudc co ning sudt ca phé binh quan
cao nhat thé gioi.
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Bdng 7: ndng sudt, san heong ca phé Viét Nam tir mua vu 2010/11

déen 2013/14
Mua vy 2013/14
Chi titu Mia vy 2010/11 | Miia vu 2011/12 | Miia vu 2012/13
(du bdo)
Thoi gian bit dau Thang 10.2010 | Thang 10.2011 | Thang 10.2012 | Thang 10.2013
San lugng (nghin tn) 1.200 1.560 1.590 1740
Ning suét (tin/ha) 2,18 2,44 247 2,68

Nguén: Bé Nong nghiép Hoa Ky (USDA)

Néu chu ky kinh doanh ciia ca phé 1a 20 nim va
nang suat binh quéan ca chu ky 13 1,5-1,8 tdn nhan trén
1 ha, thi 1 ha ca phé cho thu hoach t&i 30-36 tén hat,
tuong duong 150-180 tan qud tuoi. O nhing dién tich
c6 nang suét 5-6 tAn hat, thi con sb nay co thé téi 250-
300 tin qua twoi. Pay 1a lvgng san pham hét sirc 16n do
cdy ca phé da tao ra. Dé tao ra luong san phim hiru co
nay, cac ho néng dan di tac dong cac yéu to ki thuat
nham khai thac loi nhuén truée mét, nhung dé lai hau
qua 1a sirc khoé cy ca phé nhanh bi suy thoai, dan téi
chu ky kinh doanh ctia cy ca phé giam 1a mot tat yéu.

Két luan

San xuét ca phé 1a thé manh cua ving Tay Nguyén,
da gop phan phat trién kinh té - xa hoi, 6n dinh an ninh
trat tu cho khu vuc. Tuy nhién, thyc trang san xuat ca
phé tai Tay Nguyén hién dang gay buc xuc cho nguoi
san xuat va nganh ca phé, la so dién tich ca phé nam
trong dién gia cdi, thoai hoa, nang suit thap, kém hiéu
quéa ting dan qua timg nién vu. Song, khong phai tat
ca cac vuon ca phé gia cdi hét kha ning khai thac déu
¢6 tudi trén 20-30 nim, ma c6 ca nhitng vuon dudi 20
nam, tham chi chi 15 nam. Nguoc lai, trong thuc té van
c6 rat nhiéu dién tich ca phé trén 20 nam tudi, tham
chi 1a 30 nam tudi van rat “sung strc”. Két qua diéu tra
nghién ctru da ghi nhan cac vuon ca phé kinh doanh ¢
Tay Nguyén chiu sy tac dong téng hop cla nhleu yeu
t6 tw nhién, xa hoi va moi truong, nhimng yéu t6 c6 thé
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1a nhimg nguyén nhén khach quan va chu quan, vira
1a nhirg han ché trudc mit, vira 1a nguyén nhén tiém
tang, cung voi su tac dong ctia bién do6i khi hau da lam
cho nhiéu vuon ca phé kinh doanh & Tay Nguyén trd
nén thiéu tinh bén vimg. Nhitng nguyén nhan nay da
tac dong vao chu ky san Xudt ctia vudn ca phé (cling co
thé 1a mot nguyén nhan, ciing c6 thé do nhiéu nguyén
nhan ddng thoi), dan téi hau qua 1a cac vuon ca phé
kinh doanh & Tay Nguyén c6 su phat trién khong dong
deu.
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Anh hudng cGa méi trudng nudi triing, nudi phoi
lén su hinh thanh va phat trién phoi bo siia cao san

Nguyén Thi Huong’, Quan Xuan Hitu, Nguyén Khanh Van, D6 Van Huong, Vii Thi Thu Hueng, Nguyén Thi Lé Huong
Phong thi nghiém trong diém cong nghé t€ bao dong vat, Vién Chan nudi
Ngay nhan bai 1.6.2015, ngay chuyén phan bién 12.6.2015, ngay nhan phan bién 7.7.2015, ngay chip nhan ding 10.7.2015

Muc dich ctia nghién ctru nay la dianh gia 4nh hwéng ciia méi trwong nudi thanh thuc va méi truong nubi
phoi 1én hi¢u qua tao phéi bo in vitro Nguon té bao trimg sir dung cho céc thi nghiem thu tir bo sdng bz"mg
phuong phap siéu am, trong do s0 té bao trirng loai A, B dat 7,2 té bao tru’ng/buong trirng. Ty 1€ té bao
tring thanh thuc, té bao tring phan chia, phoi dau, ph6i nang va phoi nang thoat mang cia té bao trirng
nudi thanh thuc in vitro trong méi trweong TCM 199 + 10% FCS + 5 pg/ml FSH tuwong wrng 1a 89,31; 90,14;
47,65; 23,44 va 3,9%, cao hon so véi té bao trirng nudi trong cac mdi truong TCM 199 + 20% FCS hoic
Ham’s F10 + 10% FCS + 5 pg/ml FSH hoiic Ham’s F10 +20% FCS (p<0,05). Nudi thanh thuc té bao trirng
bo trong moi truong TCM 199 + FCS + S pg/ml FSH va nuoi phoéi sau thu tinh trong moi trweong SOFaa
+ 5% FCS cho hi¢u qua tao phoi bo in vitro cao hon so v6i nudi phéi trong méi truong CR1aa + 5% FCS.
Mic dit khong ¢6 sw khac biét vé ty 1é té bao tring phan chia khi nudi trong méi trwong SOFaa va CR1aa
nhung ty 1€ tao phoi dau, phoi nang, phéi nang thoat mang trong méi trueong SOFaa cao hon so v4i moi
trwong CR1aa (twong ing 1a 59,72; 35,42 va 15,27% & SOFaa va 47,65; 23,44 va 3,9% & CR1aa). Két qua
nghién ciru di chi ra ring, viéc sir dung méi truwong nudi thanh thuc in vitro TCM 199 + 10% FCS + 5 pg/
ml FSH va méi trwdmg nudi phdi SOFaa cé bd sung 5% FCS mang lai hi¢u qua cao cho qua trinh tao phai

bo in vitro tai Viét Nam.
T khéa: bo cao sdan, phoi, trirng thanh thuc.

Chi sé phén logi 4.2

Pat van de

Ngay nay, ciing v6i sy phat trién cta khoa hoc va
cong nghé, mot ky thuat méi da dugc st dung thay thé
cho budc giy rung trimg nhiéu trong cong nghé ciy
truyén phdi, d6 1a k¥ thuat thy tinh trong 6ng nghiém.
K§ thuat nay gitip nguoi chin nudi rat ngin dugc
khoang cach thé hé, gia ting s luong ca thé trong mot
thé hé 1én rat nhidu lan. Theo Erickson va cs (1966),
mdi budng trimg bo trudng thanh cé khoang 70.000
nang tring nguyén thuiy, tuy nhién bo 1a dong vat don
thai nén mdi lan chi c6 mét trimg chin rung, do do6 sb
lugng con sinh ra trong vong doi cua mot bo cai la
v6 cung nhod so véi tiém nang san c6 cia n6 [1]. Dé
khai thac triét dé nguén tiém nang nay, Pieterse va cs
(1988) da nghién ctru va cong bd phuong phap thu té
bao trimg tir gia stc séng voi su hd tro cia hé thong
siéu am qua am dao (OPU) [2]. Tai Viét Nam, Nguyén
Van Ly va cs (2007) da nghién ctru va bao céo thanh

*Tac gid chinh: Email: giadinhmun@gmail.com
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cong trong viéce sir dung phuong phéap nay dé thu trimg
trén bo sdng. Theo bao cdo, tac gia di thu dugc trung
binh 3,98 té bao trimg/budng trimg, ty 16 thu trimg 1a
71,03% [3].

Siéu am thu té bao trimg qua 4m dao 1a mot ki thuat
nham thu té bao trimg chua thanh thyc tir con cho con
song. Tao phoi trong dng nghiém tir nhitng con cho
con séng la mot k¥ thuat rat linh hoat b&i n6 c6 thé ap
dung cho nhiing con cho & tit ca cac giai doan tudi,
tir nhitng con bé 2 thang tudi dén nhitng con bo gia.
K§ thuat OPU c6 thé ap dung cho nhimg con bo can
sita hay dang vét sita va thdm chi ¢ giai doan c6 chira
thang thir 3 hay thir 4 [4]. Uu diém cua k¥ thuét nay
la khong lam anh hudng téi1 trang thai sinh 1y cua con
cho bdi vi n6 khong doi hoi sy kich thich ciia hormone.
OPU thuong duoc 4p dung dé thu té bao trimg véi tan
sudt 2 1an mot tuan. Nhu vay trong thoi gian ngin c6
thé tao ra dugc nhiéu phoi bé“mg cach cho trang thu
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THE EFFECTS OF CULTURE
MEDIUM ON IN VITRO OOCYTE
MATURATION AND EMBRYO DEVELOPMENT
OF HIGH YIELD COW

Summary

The purpose of this study is to assess the influences
of maturation and embryo culture media on the
production of in vitro bovine embryos. Qocytes
used in this study have been collected from live
cattle by ultrasound method, in which the A, B
oocytes have been estimated about 7.2 oocytes per
ovary. Percentage of matured oocytes, cleavage,
morula, blastocyst and hatched embryos
produced from oocytes cultured in maturation
medium including TCM 199 + 10% FCS + 5 pg/
ml FSH have been 89.31, 90.14, 47.65, 23.44 and
3.9% respectively, which are significantly higher
than those produced from oocytes in TCM 199
+ 20% FCS or Ham’s F10 + 10% FCS + 5 ng/
ml FSH or Hams F10 + 20% FCS (p<0.05).
The combination of oocytes matured in TCM
199 + 10% FCS + 5 pg/ml FSH and embyros
cultured in SOFaa + 5% FCS has resulted in
more effective production of invitro bovine
embryos than embryos cultured in CR1aa + 5%
FCS. There was no difference in the proportion
of cleavage between oocytes cultured in SOFaa
(90%) and in CRlaa (90.14%). However, the
rates of morula, blastocyst, and hatched embryos
produced in SOFaa medium (59.72, 35.42 and
15.27% respectively) have been significantly
higher than those produced in CR1aa medium
(47.65, 23.44 and 3.9% respectively). This study
has demontrated that using TCM 199 + 10% FCS
+ 5 pg/ml FSH for oocyte maturation combined
with SOFaa medium supplemented with 5% FCS
for embryo culture could get more in vitro bovine
embryos.

Keywords: bovine oocyte, embryo, high yield cow,
maturation.

Classification number 4.2
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tinh v6i tinh ctia nhitng con duc gidng mong mudn.
Theo Merton va cs (2003), viéc ap dung ky thuat siéu
am thu té bao tring bo sdng két hop véi tao phoi in
vitro mdi nam c6 thé thu duge 200 phdi/bod, cao hon
rat nhiéu so v6i két qua 50 phoi/bo/nam cua ky thuat
gy rung trimg nhiéu [5]. Bé thu dugc phdi bo in vitro
c6 chét luong tdt, chung toi tién hanh so sanh mot sd
moi trudng nudi trung va nudi phdi in vitro khac nhau
trong diéu kién nghién ctru ctia Viét Nam dé tim ra moi
truong nudi phit hop nhét.

Vat lieu va phuong phap nghién ciu

Vit li¢u

Bo dung dé siéu am it té bao trimg 14 4 bo sita cao
san c6 nang suat stra > 5.000 lit/chu ky.

Phwong phap nghién ciru

Phirong phdp siéu am hit té bao trimg: quy trinh
siéu am, hut té bao tring trén bo sdng duoc ap dung
duya trén nghién ctru ctia Nguyén Vin Ly va cs (2007)

[3].

DPdnh gid chdt lwong té bao trimg: tit ca cac té bao
trimg sau khi tim dugc duoc tién hanh danh gia phan
loai trén kinh hién vi soi ndi theo phuong phép cua
Zeron va cs (2001) [6].

Nubi thanh thuc in vitro té bao trimg: té bio tring
loai A, B dugc nuoi thanh thuc trong 4 moi truong
(TCM 199 + 10% FCS + FSH; TCM 199 + 20% FCS;
Ham’s F10 + 10% FCS + FSH va Ham’s F10 + 20%
FCS, trong d6 FSH b6 sung 50 pg FSH cho 10 ml méi
truong) theo quy trinh cua Saito va cs (1995) [7]. Hoat
hoa tinh trung duogc thuc hién theo quy trinh cua Saito
va cs (1995) [7], trong mdi truong BO (Bracket and
Oliphant, 1975) [8].

Nudi phéi in vitro: sau khi thu tinh, cac hop tu gia
dinh dugc nudi trong 2 moi truong (SOFaa + 5% FCS
va CR1aa + 5% FCS) theo quy trinh cua Saito va cs
(1995) [7].

Padnh gid chat lwong phdi dau va phdi nang: viéc
danh gia chét lugng phéi dugc thuc hién theo Mapletoft
va Bos (2013) [9], dua trén tiéu chi danh gia cua FAO.

S6 liéu duge xur Iy thong ké bang phan mém Excell,
su khac nhau ¢6 y nghia dugc kiém tra bang y* sir dung
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ham CHITEST.
Két qua va thao luan

Két qua thu té bao trieng bang siéu dm trén bo siia
cao sdn

Nhom nghién ctru thu duge 1.530 té bao trimg tir
bo séng bang phuong phap siéu 4m vai tan sudt 2 1an/
tuan; trung binh thu dugc 8,5 té bao trimg/budng trimg
bo, trong do6 ty 1¢ té bao tring loai A, B dat 84,64%
(twong dwong véi 7,2 t& bao trimg loai A, B/budng
trang) (bang 1). Két qua cua chang toi phu hop véi
bao cdo cua Phan Lé Son (2013) khi tac gia nay nghién
ctru anh hudng cla tan suat siéu am téi sd luong té bao
trimg bo thu duge. Theo Phan Lé Son (2013), tan suat
siéu 4m 1/2 tuan 1 lan mang lai hiéu quéa cao nhét (thu
dugc 8,56 té bao trimg/budng trimg), trong d6 té bao

Hinh 1: té bdo trimg bo diroc nudi thanh thuc in vitro véi su xuat hién
thé cuc thir nhat

Bang 2: anh huong cua moi truong nudi in vitro toi sy thanh thuc
té bao trimg bo

. S6 té bao S6 té bao trimg T§ 1é té bao trimg
tring loai A 1a 4 va té bao tring loai B 1a 4,11 [4]. Mo truimg trimg nudi thanh thye thanh thye
Bang 1: két qua thu té bdo tritng bang siéu am trén bo song N n %+SE
P L ¢z L L + + o
Sheathu Sotibaotring  SGtébaotrimg’ 6 tébaotrimgloai b tébio trimg TCM 199+ FSH + FCS 131 17 89315415
trimg thu dwge budng trimg ABthuduge A, B/budng trimg TCM 199 + FCS 7 100 68,05:2.28"
Ham F10+ FSH + FCS 157 121 77074194
n n M4+SE n %+SE Mz£SE
Ham F10+ FCS 180 17 654,63
180 1530 8.50,36 1295 SAG4%042 724039

Anh hwéng ciia moi trwong nudi trieng dén hiéu
qud thanh thuc in vitro cuia té bao trirng bo

Qua trinh thanh thyc nhéan té bao trimg gdm cac
giai doan phat trién chinh: ky dau I, tién ky gitta I, ky
gitta I, ky sau I, ky cudi I va thanh thuc nhan. Ky cudi
I xay ra khi mot bo nhiém sdc thé (NST) duoc tach ra
trong thé cyc I (giai doan nay dién ra rat nhanh), sau
d6 s& hinh thanh eo théit tach roi thé cuc 1 ra khoi té
bao tring. Té bao tring chira bd NST don boi & trang
thai kép dimg & ky giita giam phan II s& tro thanh té
bao tring thanh thyc. Nhu vay san phdm cua phén bao
giam nhiém I 14 té bao trimg thir cp (nodn bao II) va
thé cyc thir nhat nim & xoang quanh nodn phia bén
trong mang sang. Do do tiéu chi danh gia sy thanh thuc
cua tring dua trén sy xuét hién cua thé cuc thir nhét
1a rat chinh xac (hinh 1). Sau khi nuéi thanh thyc té
bao trimg, chiing t6i loai bo hoan toan 16p té bao nang
(cumulus) bao xung quanh té bao trimg dé quan sat thé
cuc thir nhat, qua do danh gia su thanh thuc cta té bao
trimg. Két qua dugc thé hién ¢ bang 2.
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Cac gia tri trong cung mot cot ¢o chir cai khac nhau la sai khac co y nghia
(p<0,05)
Két qua nghién ciru cho théy, ty 1¢ t& bao trimg bod
thanh thuc in vitro trong bon loai méi trudng nudi dao
dong tir 65 dén 89,31%. Két qua nay cao hon so véi
Nguyén Vin Ly (2006) [10], (65,61%); Nguyén Hiru
Puc va cs (2003) [11], (76,83%); Yang va cs (1998)
[12], (65,61%); Otoi va cs (1997) [13], (77,23%). Su
khac nhau vé cac két qua nghién ctru 1a do ngudn gbc
va chat luong té bao trimg. Trong nghién ctru nay
chung t6i s dung té bao trimg thu tir bo séng bang
phuong phap siéu am hut t& bao trimg, trong khi d6
céc tac gia trén déu sir dung ngudn té bao trimg thu tir
budng trimg ¢ 10 md. Té bao trimg thu tir budng trimg
bo 16 md thuong ¢ chit lwong kém hon so véi té bao
trimg bo thu tir bo song.

Trong nghién ctru ciia chung téi, té bao trimg bo khi
dugc nuoi thanh thuc in vitro trong moéi truong TCM
199 va Ham’s F10 c¢6 bod sung FSH cho ty 1¢ thanh
thuc cao hon so v4i moi truong TCM 199 va Ham’s
F10 khong c6 FSH. Két qua nay 1a phu hop véi bao
cdo cua Neglia va cs (2001) (87% va 76%) [14]. Céc
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Trumg nudéi trong moi truong c6 FSH

tac gia ndy ciing cho rang viéc st dung két hop FCS va
hormone trong moéi trudng nuoi thanh thuc s€ lam tang
ty 1& thanh thuc cta té bao tring bo. Didu d6 cho thay,
FSH c6 tac dong tich cuc dén qua trinh thanh thuc in
vitro cua té bao trung. Qua trinh thanh thuc cua trimg
chiu tac dong manh mé cua 16p té bao nang bao xung
quanh, bai vi cac té bao nang chinh 13 ciu ndi trao ddi
giita t& bao trimg va moi truong nudi trong qua trinh
nuoi thanh thuc in vitro. Sy c6 mat ciia FSH trong moi
truong nudi thanh thuc s€ lam tang qua trinh gian nd
cta 16p té bao nang, kich thich qué trinh thanh thuc
nhan cua té bao trimg, qua d6 s& lam ting ty 18 té bao
tring thanh thuc sau nudi in vitro (hinh 2).

Trimg nudi trong moi truong khong co FSH
Hinh 2: trimg sau khi nuéi thanh thuc

Két qua thu dugc cho thdy, méi truong TCM 199
nang cao dugc hiéu qua nuoi thanh thuc in vitro té bao
trimg bo hon moi trudong Ham’s F10 khi bo sung FCS
hodc ciing bd sung FCS va FSH (bang 2). Diéu d6 cho
thdy, TCM 199 14 méi truong pht hgp hon Ham’s F10
trong nudi thanh thuc in vitro té bao tring bo. Trong
nghién ctru cua chiing t6i, ty 18 té bao trimg bo thanh
thuc cao nhat 1a & méi truong TCM 199 + FSH + FCS
(dat 89,31%, p<0,05). Két qua nay cao hon so voi
nghién ctru cua Akgay va cs (2008). Theo nhom tac gia
nay, ty 1& té bao tring bo thanh thyc trong méi truong
TCM 199 ¢6 bé sung FCS va FSH dat 82,4% [15].

Anh hwong ciia méi trwong nuéi thanh thuc in
vitro dén hiéu qud thu tinh in vitro té bao tring bo

Triang bo sau khi dugc thu tinh voi tinh trung bo
stta HF dong lanh, cac hop tu gia dinh s€ dugc nudi
trong moi trudng nudi phoi CR 1aa dé theo ddi va danh
gi4 qué trinh phat trién. Két qua thu duogc cho thiy, té
bao tring bo dugc nudi thanh thuc in vitro trong moi
truong TCM 199 va Ham’s F10 c¢6 bd sung FCS va
FSH cho ty 18 té bao tring phan chia; ty 1& tao phoi
dau, phoi nang, phéi thoat mang la cao hon so voi moi
truong TCM 199 va Ham’s F10 b6 sung FCS (bang
3). Ty 1& phan chia (90,14%) va phat trién t&i phoi dau
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(47,65%), phoi nang (23,44%) va thoat mang (3,9%)
cta té bao trung dugc nuoi thanh thuc in vitro trong
TCM 199 ¢6 bd sung FCS va FSH 1a cao hon so véi
cac moi truong con lai (p<0,05).

Bdng 3: anh hudng ciia méi triong nuéi thanh thuc in vitro dén hiéu qua
tao phoi bo in vitro

S0t o
trimg thy
tinh

Phi thodt
ming

8 tbio trimg

phin chi Phoi déu Phoi nang

Mo trutmg

n N %SE n %Sk n %SE n %:SE

TCM 199+

FSH+FCS 1

128 9004136 o6l 4765171 30 DML 5 3%
TCM 199+

FC§

Ham F10+
FSH+FCS

Ham F10+
FCS

15 87 76634243 29 333LS4 1 12648 0 0

nF % TS84 31 N/ 1 1S 0 0

10463 60384171 11 1746183 2 31795 0 0

Ghi chu: cac gia tri trong cung mot ¢gt ¢o chir cai khac nhau
la sai khac cé y nghia (p<0,05)
Két qua & bang 3 cho thay viéc bo sung két hop
huyét thanh va hormone vao méi trudng nudi thanh
thuc cai thién dugc hi€u qua tao phoi bo in vitro. Tuy
nhién ty 18 tao phoi dén giai doan cy truyén (phdi
nang) trong nghién ciru nay (23,44%) van thip hon so
v6i Saeki va cs (1991) (31%) [16]. Nguyén nhan c6 thé
la do moéi truong nudi phdi cua chung toi khac so voi
Saeki va cs (1991) [16]. Trong nghién ctru nay, ching
t61 st dung moi truong nudi phdi l1a CR1aa, con Saeki
vacs (1991) st dung moi truong nudi phdi la TCM 199
¢6 bd sung té bao dng dan trang [16]. Co nhiéu yéu t6
anh huong dén hiéu qua tao phoi bo in vitro nhu: chét
luong té bao trimg, mdi trudng nudi thanh thyc, moi
truong nudi phoi. Bé nang cao dugc hiéu qua tao ph01
bo in vitro, trong nghién ctru ndy ching toi tiép tuc tién
hanh danh gia anh huéng ctia moi truong nudi phoi in
vitro dén hiéu qua tao phoi bo in vitro.
Anh hwong ciia méi truwong nuéi phéi dén hiéu
qud tgo phoi bo in vitro
Qua cac két qua thu duogc, chung t6i sir dung trimg
nudi thanh thyc trong méi trudng TCM 199 ¢6 bd sung
FCS va FSH dé thy tinh in vitro cho thi nghiém danh
gia anh hudng cua hai moi truong nuodi phdi bo la
SOFaa va CR1aa cing duoc bo sung 5% FCS dén hiéu
qua tao phoi bo in vitro.
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Bing 4: dnh huong ciia méi treong nudi phoi dén hiéu qud tao phéi bo in vitro

S0t o trimg
phin chia

Sitébio
trimg thy
tinh

Phoi diu Phoinang ~ Ph thoat mang

M truomg

N %SE o0 %eSE o0 %eSE on %eSE

SOFaatFCS 160 144 90165 86 97148 51 3548 2 1527179

(Rla+FCS 142 18 9014136 6 47684070 30 D432 5 394079

Ghi chu: cdc gia tri trong cung mot cot co chir cdi khdc nhau la sai khac

coy nghia (p<0,05)

Két qua thu duoc & bang 4 cho thay, khong co su

khac nhau vé ty 18 phan chia cua cac té bao trimg ¢ hai

16 thi nghiém. Tuy nhién, két qua cho thiy nudi phoi

trong moi truong SOFaa cho ty 1¢ tao phoi dau, phoi

nang va phdi nang thoat mang (hinh 3) cao hon so véi

moi truong CR1aa (p<0,05). Két qua nay thé hién wu

thé rd rét ciia moi trudng SOFaa trong viée tao phdi bo
in vitro so v&i moi truong CR1aa.

Phéi dau

Phéi nang Phéi nang dang thoat mang

Hinh 3: phéi bo & cdc giai doan phdt trién phéi déu, phéi nang
va thodat mang
Theo Campos (2010), khi bd sung 5% FCS vao moi
treong nuoi phoi bo s€ lam tang ty 1€ phoi nang [17].
Ciing dong quan diém nhu vay, Taraves va cs (2008)
da nudi phoi trong moi truong SOFaa + 5% FCS va
nhan thiy ty 1¢ phoi phan chia, phoi nang, phdi nang
thoat mang (twong tng 1a 83,37; 53,68 va 30,87%) cao
hon so voi mdi truong SOFaa + 10% FCS (tuong ting
la 80,46; 28,15 va 21,85%). Theo Taraves va cs, viéc
bd sung 5% FCS vao mdi trudng nudi phdi s& lam cho
ham luong lipid thap, giam su tich lily cic giot m&
nodi bao, qua d6 lam thay d6i hoat dong cua ty thé, dan
t61 nhitng thay doi trong trao d6i nang lwong cia phoi
trong moi truong nudi phoi [18]. Nhitng su thay doi
nay s€ giup nang cao ty 1€ tao phdi so voi mdi truong
nudi phdi c6 bo sung 10% FCS.
Két luan

Moi truong nudi thanh thuc in vitro TCM 199 +
FCS + FSH mang lai hi¢u qua cao cho qua trinh nuoi
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thanh thuc in vitro té bao trimg bo.

Moi trudng nudi phéi in vitro SOFaa b sung 5%
FCS cho hiéu qua tao phdi bo in vitro tét hon moi
truong CR 1aa bd sung 5% FCS trong diéu kién tai Viét
Nam.

Loi cam on

Nghién cuu dwoc thuce hién voi su hé kinh phi tir de
tai cdp nha nwde ma s6 PT-PTNTP.2011-G/11. Nhém
nghién cieu cam on Phong thi nghiém trong diém cong
nghé té bao déng vat - Vién Chan nudi da cho phép sir
dung cac thiét bi phuc vu cho dé tai.
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Xac dinh gia tri ndng lugng trao doi
cla bot l1a keo giau trén ga thit giong Luong Phuong

Tir Quang Hién", Tir Quang Trung?, Tran Viét Ha3
"Pai hoc Thai Nguyén
2Truong Pai hoc Su pham, Pai hoc Thai Nguyén
*Truong Pai hoc Néng Lam, Pai hoc Thai Nguyén

Ngay nhan bai 1.7.2015, ngay chuyén phan bién 7.7.2015, ngay nhan phan bién 10.8.2015, ngay chip nhan ding 14.8.2015

Thi nghiém xac dinh ning lugng trao doi (NLTD) ciia bot 14 keo gidu (Leucaena leucocephala) dwge thuc
hién trén ga thit giong Lwong Phwong ¢ giai doan 43-49 ngay tudi. NLTD ciia bot 14 keo gidu (BLKG)
duoc xac dinh theo phuwong phap cé hiéu chinh theo lrgng nito tich liiy trong co thé ga. Thi nghiém dwoc
thye hién trén tong so6 60 con ga, dwoc chia thanh 2 16, 16 1 dn khéiu phén co sé (KPCS) va 16 2 dn khéu
phén thi nghiém (KPTN), mdi 16 30 con dwgc nudi trong 5 16ng (6 con x 5 l1an Lip lai). KPCS khong chita
BLKG, KPTN dwoc phdi hop tir 80% KPCS + 20% BLKG, ci hai khau phan dwoc bo sung 1,5% khoang
khong tan trong axit chlohydric. Trén co sé xac dinh niang lwgng thé va phan tich protein, khoang khong
tan ciia 2 khau phan va chét thai ciia 2 16 ga, tinh dwoe NLTD ciia 2 khdu phin va cia BLKG. Két qua cho
thay: NLTD c6 hiéu chinh theo lrgng nito tich liiy trong co thé ga ciia BLKG la 2377,1 keal/kg vt chat

kho (VCK) va 2151,9 kcal/kg bét 1a nguyén trang (90,53% VCK).
Tir khéa: bot ld keo gidu, nang lwong trao doi, nito tich liiy.
Chi s6 phén loai 4.2

DETERMINATION OF METABOLIC ENERGY
VALUE OF LEUCEANA LEUCOCEPHALA LEAF
MEAL ON LUONG PHUONG BROILER CHICKEN

Summary

A study on determining the metabolic energy of L. leucocephala
leaf meal with corrected energy based on the nitrogen retention in
chicken body was carried out on 60 Luong Phuong broiler chickens
from 43 to 49 days of age, divided into 2 groups and 30 chickens
per group. The chickens of group 1 was fed basal diet (BD); group
2 was fed experimental diet containing 80% of BD + 20% of L.
leucocephala leaf meal; and both diets were supplemented 1.5%
insoluble mineral. Crude energy and dry matter (DM), insoluble
mineral, nitrogen in DM of diets and fecal of 2 groups were
determined, and then the metabolic energy of two diets and L.
leucocephala leaf meal were calculated. The results showed that
the metabolic energy values of 1 kg DM and 1 kg L. leucocephala
leaf meal with 90.53% DM content were 2377.0 kcal and 2151.9
keal respectively.

Keywords: Leucaena leucocephala leaf meal, metabolic energy,
nitrogen retention.

Classification number 4.2

*Tac gid chinh: Email: tqhien.dhtn@moet.edu.vn
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Pat van de

Keo gidu 1 ciy than gb thudc
ho dau (Fabaceae), duoc tréng
phd bién ¢ nhiéu chau lyc nhu: A,
Uc va My la tinh. Keo giau duoc
thu cat nhiéu lira trong nam, c6
kha nang tai sinh tot. San luong
14, ngon non cua keo giau cé thé
cho gia suc (trau, bo, lon, tho...)
an tuoi, ciing ¢ thé ché bién thanh
bot 14 dé phdi hop vao thirc an hon
hop, bdt 14 bao quan trong vong 6
thang van c6 chat luong tot.

BLKG khéa giau protein (25-
30% trong VCK), giau sic to
(227-518 mg carotene/kg VCK,
741-865 mg xanthophyll/’kg VCK)
[1]. Sdc t6 c6 anh hudong dén ty 18
dau thai, giam thai chét luu ¢ gia
stic sinh san, ting ty 1¢ nuéi song
& gia stic, gia cAm non va ca con,
tang do dam mau da, thit ga, tang
ty 18 trimg c6 phoi 4p nd & gia cim



[2]. Chinh vi c4c vu diém ndy ma hang nim, BLKG
duogc san xut va st dung trong chin nudi voi s6 luong
16n & nhiéu nude trén thé gidi. O nudce ta, keo gidu
cling da dugc nghién ctru va str dung trong chan nuoi.
Tuy nhién, hau nhu chua c¢6 nghién ciru nao xac dinh
gia tri NLTD cua BLKG trén ga thit. Do do, ching toi
thuc hién dé tai nay nhdm tao tién dé cho cac nghién
cliru tiép theo va tao co s khoa hoc cho viéc st dung
BLKG trong chan nudi.

Noi dung va phuwong phap nghién citu

Dbi twong nghién ctru 1a BLKG va ga thit giéng
Luong Phuong.

Thi nghiém dugc tién hanh tai Truong DPai hoc
Néng Lam (Pai hoc Thai Nguyén). Thanh phan héa
hoc cua BLKG, thirc an dugc phan tich tai Vién Khoa
hoc Su sdng (Pai hoc Thai Nguyén).

Noi dung thi nghi¢m la xac dinh gia tri NLTD cua
BLKG trén ga thit giéng Luong Phugng. Thi nghiém
duoc thuc hién theo phuong phap xac dinh giad tri
NLTD c6 sy hi€u chinh theo lugng nito (N) tich liy
trong co thé ga. Noi dung chi tiét ctia phuong phép nay
duoc trinh bay & phan dudi day.

Bé tri thi nghiém: thi nghiém véi 2 khau phan: 1)
KPCS khong c6 BLKG; 2) KPTN c6 BLKG va dugc
hinh thanh tir 80% KPCS + 20% BLKG.

M&i khau phan duoc thi nghiém vai 30 con ga (15
tréng + 15 mai) & giai doan 43-49 ngay tudi, nudi trong
5 10ng, mdi 1ong 6 con (3 tréng, 3 mai).

KPCS duoc phdi hop nhu khau phan an cia ga thit
16ng mau & giai doan 43-70 ngay tudi (bang 1).

Bdng 1: thanh phan nguyén liéu ciia KPCS

TT Thanh phan nguyén li¢u Ty 1€ (%)
1 Bot ngd 65,0
2 Cam my 3,70
3 Khé diu ddu tuong 22,0
4 Botca 6,00
5 Methionin 0,10
6 | Mudian 0,55
7 DCP 2,15
8 Premix vitamin 0,30
9 Premix khoang 0,20

KPCS va KPTN déu duogc bd sung 1,5% khoang
khong tan trong axit chlohydric.
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Cdch tién hanh thi nghiém: ga duoc nudi 6 con (3
trong + 3 mai) trong mot 16ng thi nghiém, dudi mdi
16ng déu 16t tim nilon dé thu gom chét thai riéng cta
timg 16ng. Ga duoc 1am quen voéi thirc an thi nghiém
4 ngay, thoi gian thi nghiém 3 ngay, ga duoc in, udng
tu do. Chat thai & ting 10ng dugc thu gom 2 lan/ngay.
Chat thai cia mdi lan lap lai cua 1 16 trong 3 ngay
dugc tron déu va bao quan ¢ -20°C cho dén khi phan
tich mau.

Cdc chi tiéu theo déi gom: chat kho (DM) ctia khau
phan va phan, nang luong thd cia VCK ciia khau phan
va phan (GE, va GE)), ty I€ khoang khong tan trong
VCK cua khau phan va phan (AIA va AIA ), ty 1¢ N
trong VCK cuia khau phan va phan (N, va N ).

Lay mau thirc an, phéan tich VCK, phan tich protein
téng s theo TCVN.

NLTD biéu kién ciia khau phan ME, (kcal/kg DM)
dugc tinh theo cong thirc sau:

ME, (biéu kién) = GE, - GE_x AIA /AIA_(Scott va
Hall, 1998) [3].

NLTD cua ME (kcal’kg DM) duoc tinh theo cong
thirc sau:

ME_ (hi¢u chinh) = ME - 8,22 x NR

Trong do: 8,22 1a nang lugng cua axit uric (kcal/g);
NR 1a lugng N tich Iy (g/kg), dugc tinh nhu sau:

NR = (N, - N_ x AIA /AIA ) x 1000/100 (Lammers
va cs, 2008) [4].

Gia tri NLTD cua 1 kg VCK BLKG dugc tinh theo
cong thirc sau:

ME_ =[ME (ME x 80%)]/200 x 1000

N cia KPTN ~ N ctia KPCS
Gia tri ME cua BLKG nguyén trang dugc tinh theo
cong thuc:
ME cua 1 kg VCK x ty 1¢ VCK cua BLKG (%).
Cac sb lidu thu thap dugc sur 1y trén may vi tinh
bang phan mém Excel, Version 7.0.

Két qua va thao luan
Két qud phan tich khdu phén va chdt thdii

Ty 1€ VCK, protein, khoang khong tan cua KPCS,
KPTN va chat thai ctia 2 16 ga dd duoc phén tich trudc
khi tién hanh thi nghiém, két qua thé hién trong bang 2.
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Bang 2: két qua phan tich cac khau phan va chat thai (n = 5)

Trong VCK
Chi tiéu VCK (%) ; Ning lwgng
P "(‘f,/’j’” thé (keallkg | AL4 (%)
" VCK)
KPCS | 88,62 20,1421 42420 2,1861
Thacan | KPTN | 89,03 21,5658 43743 2,1460
BLKG | 90,53 27,5931 49813
, KPCS | 28,02 27,5252 33175 5,8922
Chét thai
KPTN | 27,78 29,1681 3913,6 57771

Ty I¢ VCK, protein va nang lugng tho cia BLKG
16n hon so voi KPCS. Vi vay, cac chi tiéu nay cua
KPTN (80% KPCS + 20% BLKG) ciing 16n hon
KPCS. Ty 1€ VCK trong chat thai cia KPTN nhé hon
KPCS. Tuy nhién, ty 18 VCK ciia chat thai khong chi
phu thudc vao ty 18 tidu hoa, hap thu cac chat dinh
dudng cta khau phan ma n6 con phu thudc vao lugng
nuée thu nhan cia gi. Luong nudce udng vao nhidu s&
lam cho ty 18 VCK cuia chét thai giam.

Ty 1€ protein va ham lugng nang lugng tho/kg VCK
trong chat thai cia KPTN 1én hon va ty 1é khoang
khong tan trong chat thai cia KPTN nhé hon so véi
KPCS. Diéu nay ching to ty 18 tiéu héa, hap thu cac
chat dinh dudng cia KPTN nho hon so véi KPCS.

Két qua xdc dinh N trong VCK khdu phan, chit
thdi va nang luwong hiéu chinh

Duya vao két qua phan tich protein trong khau phan,
chat thai va cong thic tinh lwong N tich liy trong co
thé khi ga thu nhan 1 kg VCK thirc an va cong thirc
tinh NLTD hi€u chinh da néu trong muc ndi dung va
phuong phap nghién ctru, ching t6i tinh dugc luong N
tich liiy va NLTD cuia cac khau phan (bang 3).

Bdng 3: N trong khdu phdn, chdt thdi, tich liiy trong co thé ga va NLTD

can hiéu chinh

Chi tiéu Don vi tinh KPCS KPTN
N trong VCK ctia khdu phdn | % VCK 3,2227 3,4505
N trong VCK cua chét thai % VCK 4,4040 4,6669
N tich Iy trong co thé ga g/kg VCK 15,888 17,167
NLTD can hiéu chinh keal/kg VCK 130,6 141,1

Két qua bang 3 cho thiy, ty 18 N trong KPTN 16n
hon so v&i KPCS 0,2278%, va ty 1€ N trong chét thai
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ciia KPTN 16n hon KPCS 0,2629%. Piéu nay ching
to, ty 18 tiéu hoa, hap thu protein cia BLKG thap hon
so voi KPCS. Két qua cudi cing cho thay, lugng N
tich lily khi ga an 1 kg VCK cua KPCS va KPTN la
15,888 va 17,167 g. Theo H6 Lé Quynh Chau va cs
(2010), Pham Tan Nha (2014), ham luong N tich liy
trong co thé ga kha rong, dao dong tir 8,09 dén 22,378
g/kg VCK tuy thudc vao loai thirc an va loai khau phﬁn
[5, 6]. Két qua nghién ctru cua ching toi ndm trong
khoang dao dong nay.

Can ct vao ham luong N tich liy/kg VCK cua
KPTN va KPCS, chung t6i dé tinh duoc NLTD cin
phai hiéu chinh ctia 2 khau phan twong tng 14 130,6 va
141,1 kcal/kg VCK.

NLTD ciia cdc khiu phin va BLKG

Céan ctr vao ham lugng nang luong thdé va khoang
khong tan trong khau phan va chét thai cua 2 16 ga,
chung t6i da tinh dugc NLTD biéu kién cta 2 khau
phan, cy thé nhu sau:

ME_ .. cpes = 3011,2 - 130,6 = 2880,6 kcal/kg VCK

=2921,0-141,1 =2779,9 kcal/kg VCK

MEN cua KPTN
Dua vao NLTD c¢6 hiéu chinh cta 2 khau phan dé
tinh NLTD cua BLKG nhu sau:

Ey o vex g = 127799 - (2880,6 x 80%)] x
1000/200 = 2377,1 keal/kg VCK

ME = 2377,1 x 90,53% = 2151,9 kcal/kg

N BLKG nguyén trang

VCK
Két qua tinh todn ¢ trén dugc hé thdng lai trong
bang 4.

Bang 4: NLTP ciia cdc khau phan va BLKG

Chi tiéu Ponvitinh | KPCS | KPIN | BLKG
ME, (NLTD biéu kién) kealkg VCK | 30112 | 29210
ME hiéu chinh theo NR kealkg VCK | 130,6 141,1
ME, (NLTD sau hiu chinh) | keal/kg VCK | 2880,6 | 2779,9
N — keal/kg VCK 2377,1
LVLR— keal/kg bot 14 2151,9

Két qua bang 4 cho thiy, NLTD biéu kién va sau
hiéu chinh cia KPTN déu nhé hon KPCS (2921,0 so
v6i 3011,2 va 2779,9 so v6i 2880,6). Dicu dé ching
to, NLTD ctia BLKG nhé hon KPCS. Thyc té tinh todn
cho thay: NLTP cua BLKG 1a 2377,1 kcal/kg VCK,
nhé hon KPCS 1a 634,1 kcal/kg VCK.
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Két luan

NLTD c6 su hi¢u chinh theo lugng N tich Iy cua
BLKG trong co thé ga thit giéng Luong Phuong la
2377,1 keal/kg VCK va 2151,9 kcal/kg bot 14 nguyén
trang (90,53% VCK).
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Tap tinh an 3 loai la rung ngap man, ham lugng
dinh dudng trong la va phan Ba khia tai Ca Mau

Vo Nguon Thao', Nguyén Vii Minh?, Truong Thi Nga?
"Trung tdm Ngh/en ctiu thuc nghiém 1am nghiép Tdy Nam Bo
2Khoa Méi truong va Tai nguyén thién nhién, Truong DPai hoc Can Tho

Ngay nhan bai 6.5.2015, ngay chuyén phan bién 8.5.2015, ngay nhan phan bién 19.6.2015, ngay chip nhan ding 22.6.2015

Nghién ciru tip tinh an 14 cay rung ngap man (RNM) cua Ba khia (Sesarma sp.) tai xa Vién An, huyén
Ngoc Hién, tinh Ca Mau cho th?iy: d6i v6i 14 dwéc, Ba khia in 14 vang nhiéu hon 14 xanh; d6i véi 14 mim,
khong c6 s chon Iwa giira hai tinh trang la xanh va la vang; ddi v6i 14 vet, Ba khia dn 14 vang nhiéu hon
14 xanh. Két qua thi nghiém vé su Ira chon 3 loai 1a cho thiy, ddi véi 14 vang thi Ba khia thich in 14 mam
vang nhiéu nhit, ti€p dén 14 vet vang va it nhit la 14 dwéc vang; dbi véi tinh trang 14 xanh, Ba khia thich
an l4a mam xanh nhiéu nhit va khong cé su chon lra giira 14 vet xanh véi 1a dwéc xanh. Ham lwong dinh
dudng (C, N, P) trong 14 vang déu thap hon trong I4 xanh. Khi qua hé thong tiéu héa ciia Ba khia, ty 1¢
C/N da giam di dang ké. P6i véi 1a vet vang, ty 18 C/N & mau phén giam 3,96 1an so véi mau 14 (tir 94,49
con 23,88), twong tu & 1a mim vang giam 3,43 lan (tir 68,33 con 19,94); con doi véi la xanh, ty 1€ nay giam
2,49 1an 6 1a vet xanh (tir 52,81 xudng 21,2) va 1,5 lan ¢ 14 miam xanh (tir 35,04 xudng 23,02). Ham lwong
dinh dudng khi qua hé thong tiéu héa ciia Ba khia ting 1én ding ké da chirng minh Ba khia c¢6 vai tro quan
trong trong chu trinh chuyén héa dinh duéng ciia RNM va 1a mdt trong nhirng mit xich quan trong trong

mang ludi thirc an cia RNM.

Tir khoa: ba khia, chu trinh dinh dwéng, la rirng, RNM.

Chi sé phin logi 4.4

Mo dau

RNM la ngudn tai nguyén thlen nhién quy gid vung
ven bién, khong nhitng cung cip cac 1am san co gia
tri, 1a noi nuéi dudng va sinh san cua nhiéu loai thuy
hai san c6 gia tri kinh té cao ma con c6 tic dung to
16n trong viéc han ché gi6, bao, song 16n, bao v¢ bo
bién, bd séng, diéu hoa khi hau... [1]. Hién nay, dién
t1ch RNM ngay cang giam sut do cac tac dong truc
tiép, gian tiép cua con ngudi va do nhiing bién cb ‘mdi
truong. Chu trinh dinh dudng trong nén RNM 1a yéu té
quan trong gop phan vao sy sinh trudng va phat trién
cua RNM. Trong do, Ba khia tham gia vao chu trinh
dinh dudng cia RNM thong qua viéc ti€u thu vat rung
gop phan bao vé va phat trién ring. Tuy nhién, tai cac
vung ven bién, Ba khia dang chiu 4p luc bi khai thac
rat manh nén sd luong Ba khia dang suy giam nhanh
chong. Tir nhiing loi ich cua Ba khia d6i voi RNM va
su suy giam nhanh chéng cuia loai ndy, can c6 nhiing
nghién ctru vé tap tinh an cua Ba khia véi céc loai 14
rimg nhiam tao co s& dé bao vé va duy tri Ba khia trong
RNM Ca Mau. Do d6, chung t6i da thuc hién dé tai
“Nghién ctru tap tinh an 14 RNM cua Ba khia” tai tinh
Ca Mau.

*Tac gia chinh: Email: vnthaovnb@vafs.gov.vn
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Phuong phap nghién ctiu

Nghién ctru dugc tién hanh tir thang 10.2013 dén
thang 10.2014 tai xa Vién An, huyén Ngoc Hién, tinh
Ca Mau. Béi tuong nghién ciru 1a loai Ba khia - day 1a
loai wu thé trong khu vuc nghién ctru duoc chon dé tim
hiéu tap tinh an 14 ctia chung.

Thyc vat nghién ctru 1a 3 loai cay RNM: dude doi
(Rhizophora apiculata.), mam tring (Avicenia alba)
va vet (Bruguiera parviflora.) [2].

Bo tri thi nghigm va thu miu

Mau 14: dugc can khéi lugng trude, do chiéu dai,
rong cua la. Chon nhitng 14 dong ¢&. Mdi mau 14 sir
dung kéo cét doc theo gin chinh cua 14 chia lam d6i
(cit bo phan gan chinh), mot phan duoc dung cho Ba
khia an, mot phan 1am mau d6i chimg, can xac dinh
khéi lwgng tuoi trude khi thi nghiém.

Ba khia: chon khu vuc Ba khia phan b nhiéu trong
RNM, dem can khéi luong, chon nhitng con duc va
cai co kich ¢& tuong ty nhau. Dé sau thoi gian 24 gio
cho Ba khia thai hét phan tir viéc dn thirc an ngoai moi



THE HABIT OF EATING
THREE KINDS OF MANGROVE
LEAVES, NUTRIENT CONTENT
IN MANGROVES LEAVES AND

FECES OF SESARMA SP. IN CA MAU
PROVINCE

Summary

The study on feeding habit of Sesarma sp. in
Vien An commune, Ngoc Hien district, Ca Mau
province have shown that: for mangrove leaves,
Sesarma sp. eats more yellow leaves than green
leaves; for Avicenia alba leaves, Sesarma sp. eats
no choice about yellow leaves and green leaves
and for Bruguiera sp., Sesarma sp. eats more
yellow leaves than green leaves. The experimental
results about the choice between three types of
leaves of Sesarma sp. have shown that: for yellow
leaves, Sesarma sp. likes Avicenia albaleaves most,
followed by Bruguiera sp. leaves and Rhizophora
sp. leaves; for green leaves, Sesarma sp. likes
green Avicenia alba leaves most and has no choice
about Bruguiera sp. and Rhizophora sp. leaves.
The nutrient content (C, N, P) in yellow leaves is
lower than that in green leaves. When food goes
through the digestive system, nutrition (C/N)
has been significantly reduced. As for yellow
leaves, the C/N ratio in Bruguiera sp. has been
decreased 3.96 times from 94.49 in feces to 23.88
in leaf, and this ratio in yellow Avicenia alba leaf
has been reduced 3.43 times from 68.33 (feces)
to 19.94 (leaf). The ratios in Bruguiera sp. and
Avicenia alba green leaves has been reduced 2.49
times and 1.5 times respectively. The nutrient
content goes to the digestive system of Sesarma
sp. has significantly increased which shows that
Sesarma sp. is very important in nutrient cycle of
mangrove forest and is one of the important links
in the nutrient network of mangrove forest.

Keywords: mangrove forests, mangrove forest leaf,
nutrient cycle, Sesarma sp.

Classification number 4.4
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truong roi tién hanh thi nghiém.

Khung nudi: chudn bi cac khung luéi c6 kich thude
40 x 40 x 40 cm. D4y c6 16t 1 16p gd mong. Thi nghiém
dé tryc tiép trén nén rimg ty nhién, ngap nude ban lién
tuc, dudi tan RNM, thuy triéu 1én xudng 2 lan/ngay,
lac thiy triéu 1én cao ngép khung khoang 2-6 cm. Thoi
gian thuc hién thi nghiém vao mua kho (thang 1.2014)
nén troi nang, khong mua.

Xdc dinh logi la wa thich ciia Ba khia

B& tri thi nghiém c6 4 nghiém thie (NT), mdi NT
¢4 3 lan 1ap lai, theo kiéu hoan toan ngau nhién. Trong
d6, NT2 va NT4 lam NT dbi chimg cta cac NT1 va
NT3.

NT1: Ba khia + hdn hop 1a xanh (dudc, mam, vet);
NT2 (d6i chimg): hdn hop 14 xanh (dudc, miam, vet)
(khong Ba khia); NT3: Ba khia + hon hop 14 vang
(dudc, mam, vet); NT4 (dbi chung): hdn hop 14 vang
(dudc, mam, vet) (khong Ba khia).

Trong d6, mau 14: chon nhiing loai 1a dong c& (chiéu
dai: 14 dudc khoang 11 cm, 14 mdm khoang 6 cm, 14
vet khoang 8 cm; chiéu rong: 1a dudc khoang 3 cm,
14 mam khoang 3 cm, 14 vet khoang 2 cm). Ba khia:
chon nhitng con duc va cai c6 kich cd twong ty nhau
(khoang 150-170 g/con, kich thudc mai 45 x 25 mm).

Thi nghiém dugc thyc hién trong cac khung nudi
ngoai moi truong tu nhién, céc 14 thi nghi¢m dugc can
tro lai sau 12, 24 va 48 gio dé khao sat kha ning lua
chon céc loai 14 cay RNM cua Ba khia. Bdo quan trong
boc nylon kin.

Xdc dinh cdac tinh trang la chon lya ciia Ba khia

B6 tri thi nghiém c¢6 6 NT, mdi NT ¢6 3 lan lap lai,
theo kiéu ngau nhién hoan toan day du. Trong d6, NT2,
NT4, NT6 lam NT di chimg ctia cac NT1, NT3 va NTS5.

NT1: Bakhia + 14 dudc vang va 1a dudc xanh; NT2:
la dudc vang, 1a dudc xanh (khong Ba khia); NT3: Ba
khia + 14 mdm vang, 1a mam xanh; NT4: 14 mdm vang,
1a mam xanh (khong Ba khia); NT5: Ba khia + 14 vet
xanh, 1a vet vang; NT6: 1a vet xanh, 14 vet vang (khong
Ba khia).

Thi nghiém dugc thuc hién trong cac khung nudi
ngoai moi trudng tu nhién, cac 14 thi nghiém dugc can
tré lai sau 12, 24 va 48 gio dé khao sat kha nang lya
chon céc tinh trang 14 RNM cua Ba khia; bao quan trong
boc nylon kin.
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Thi nghiém xdc dinh ham lwong C, N, P trong phdn
Ba khia

Thi nghiém thuc hién c6 6 NT, mdi NT ¢6 3 lan
lap lai nhung cho an tung loai 14 khac nhau: NT1: Ba
khia + 14 duoc vang; NT2: Ba khia + 14 dudc xanh;
NT3: Ba khia + 14 mdm vang; NT4: Ba khia + 14 mam
xanh; NT5: Ba khia + 14 vet xanh; NT6: Ba khia + 1a
vet vang.

Thu méu phan: sau 48 gid b tri thi nghiém, Ba khia
an cac loai 1a khac nhau nén thai ra nhitng loai phan
khac nhau, khoi luO'ng phan trong cac NT khoang 5
g/NT, tién hanh thu miu phan trén miéng g dé tién
hanh phan tich cac chi tiéu dinh dudng C, N, P. Bé kho
trong diéu kién binh thudng, sau d6 bao quan trong
boc nylong kin. Thi nghiém c¢6 6 NT x 3 lap lai = 18
mau phan.

Xdc dinh khoi lwong ld dwoc Ba khia dn

Mau 14 duoc can khéi luong trude va sau khi cho
Ba khia an trong cac thi nghiém. Sau do, xac dinh
trong lugng 1a dugc Ba khia an trong thi nghiém theo
cong thirc: Z=X-Y

X =dwa, -

Y= dwaTN

dwb,_(str dung cho mau ddi ching).
- dwb_, (str dung cho mau thi nghiém).

Trong d6: b 1a khéi lwong trudc thi nghiém ctia mau
14; a: khéi luong sau thi nghiém ctia mau 14; X 1a khéi
luong cua 1a mat di ty nhién sau thi nghiém (mau dbi
chimg); Y 1a khéi lugng cia 1a sau thi nghiém (miu
14 1am thi nghiém); Z 14 khdi luong cua miu 14 do Ba
khia an.

Phén tich méu

Thanh phan dinh dwdéng trong cdc mau la: x4c dinh
tong luong chit hiru co C theo phuong phap Walkley-
Black. X4c dinh N tong sb béng hoén hop H,SO, -
Salicyllic, H,O, va sau d6 chung cat theo phuong phap
Kjeldahl.

%C
%N

Phén tich téng 1an (TP) v6 co bang hdon hop H,SO,
- Salicyllic, H,O, va sau d6 chung cét theo phu(mg
phép so mau.

Tinh ty 1& C/N =

Ham leong dinh duéng trong phdn Ba khia: mau
phan mang vé chuyén toan bd vao khay nhua sach,
dé kho trong khong khi thodng mat (khong phoi truc
tiép ngoai ning). Cac mau duoc dem nghién min trong
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cdi st bang chay st boc cao su, thao tac nhe nhang.
Mau sau khi nghién tron déu va dung trong tai nylon,
ghi nhan va ky hiéu. Sau do, tién hanh phéan tich ham
lugng dinh dudng trong mau phan.

Xac dinh tong lugng N v6 co véi H,SO,, - CuSO, -
Se va chung cat theo phuong phép Kjeldahl. Xac dinh
téng luong chit hiru co C theo phuong phap Walkley-
Black. Xac dinh ty 1& C/N. Phan tich tong lan véi
H,SO, , - HCIO,, hi¢n n}élu cta phosphomolybdate, so
mau trén may quang pho.

S liéu duoc xir Iy bang phan mém MS Excel 2003
va chuong trinh SPSS Statistics 20.

Két qua va thao luan
Sw chon lwa cdc logi la ciia Ba khia

Lua chon logi 16 xanh: két qua 3 dot thi nghi¢m
cho théy, Ba khia dn ca 3 loai 14 (mém xanh, dudc
xanh va vet xanh), ching t6 Ba khia an c6 sy chon
loc vé 3 loai 14 nay. Trong do, 1a méam xanh dugc Ba
khia dn nhiéu nhit (198 mg sau 12 gid, 198 mg sau
24 gio va 250 mg sau 48 gid), ké dén 1a vet xanh
(99,67 mg sau 12 gio; 99,7 mg sau 24 gio va 146
mg sau 48 gio) va dudc xanh (64,30 mg sau 12 gio;
69,7 mg sau 24 gio va 104,30 mg sau 48 gio). Két
qua phan tich thong ké cho thiy khong cé su lya
chon loai thirc dn cua 2 loai 14 vet xanh va dudc xanh
(bang 1).

Bang 1: khéi lueong 3 logi ld xanh dwoc Ba khia an sau 3 lan thi nghiém

Khéi lwgng (mg)
Loai la " " "
12 gio 24 gio 48 gio
Mim xanh 1982+ 19,43 198* +33,65 | 250°+17,78
DBudc xanh 64,30°+ 6,03 69,7°+23,09 | 104,3°+28,54
Vet xanh 99,67°+2,73 99,7°+ 17,67 | 146°+4881

Ghi chi: céc gid tri 6 cing mot cdt ¢6 cung chir cdi a, b thi khong khdc biét

¢6 y nghia thong ké theo phwong phap Anova (p>0,05)

Két qua phan tich ty 18 C/N trong cac loai 1a RNM
khé cao, cac loai cay RNM khac nhau c6 su khac biét
dang ké vé ham luong dinh dudng trong 14, ty 18 C/N
cao nhit trong 14 vet xanh (52,81), tiép dén 1a 14 dudc
xanh (41,93) va thap nhét trong 1a mam xanh (35,04).
Nhu vay, 14 mdm xanh c6 ty 1& C/N thap hon 2 loai 1a
con lai gitp cho Ba khia hap thu du ham luong N va
ning luong dé thoa man nhu cau thiét yéu ctia minh
nén 14 mam xanh dugc dn nhiéu hon va duoc Ba khia
lwa chon dau tién. Ngoai ra, theo Camilleri (1989) [3]
thi 14 mam xanh c6 ham lugng tanin thip hon hai loai
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14 con lai nén c6 thé hop véi khau vi ciia Ba khia.

Lua chon logi ld vang: két qua thi nghiém vé 3 loai
1a vang cho thay, 14 mam vang duoc Ba khia dn nhiéu
nhat (392,53 mg sau 12 gid; 451,5 mg sau 24 gio va
307 mg sau 48 gio), tiép dén 1a 1a vet vang (206,67
mg sau 12 gio; 241 mg sau 24 gio va 193,67 mg sau
48 gi®), it nhat 1a 14 dudc vang (230,33 mg sau 12 gio;
99,5 mg sau 24 gio va 155,33 mg sau 48 gio) (bang 2).

Bang 2: khoi lwong 3 logi ld vang dwoc Ba khia an sau 3 lan thi nghiém

Khbi lwgng (mg)
Loai la
12 gio 24 giov 48 gio
Mimvang | 392537998 | 451,5+0,50 | 307°+39,23
Pudcvang | 23033°+5519 | 99,5°+34,50 | 155,33°+78,99
Vet vang 206,67 +43,92 2416£3,0 | 193,67 +42,67

Ghi chii: cdc gid tri 6 cung mot cot ¢6 cung chit cdi a, b, ¢
thi khéng khac biét ¢6 y nghia thdng ké (p>0,05) theo phiong phdp Anova
Thi nghiém cho thiy, khi phai lya chon Ba khia
thich an 14 mam vang nhiéu hon 14 vet vang va 1a dudc
vang, diéu nay tuong ty voi nghién ctru clia cac tac gia
Lee (1997) va Boon (2008) [4, 5]. Ciing tuong ty nhu
& loai 14 xanh, ham lugng dinh dudng ciia 1a mam vang
(68,33) thip hon 2 loai 14 vet vang (94,49) va dudc
vang (68,41) nén dugc Ba khia an nhiéu hon. Ngoai ra,
¢6 thé do ham luong tanin c6 nhiéu trong loai cay dudc
nén Ba khia chon loai 14 nay 14 it nhat [6].

Sw lwa chon tinh trang ld wa thich ciia Ba khia

La duwde: két qua thi nghiém cho thay, Ba khia thich
an 14 dudc vang hon 14 dudc xanh (bang 3). Ty 1€ C/N
trong 14 dudc xanh thap hon 14 dudc vang nhung Ba
khia an 14 duéc vang nhiéu hon nguyén nhan c6 thé
do chét gy kho tiéu nhu tanin can tré qua trinh tiéu
hoa ciia dong vat co nhiéu trong 1a dudc xanh va ham
lwong tanin giam dan theo thoi gian ké tir khi 14 rung
khoi cay, vi vay trong 2 loai 14 thi 14 xanh chira nhiéu
tanin hon trong la vang do pha hoa tan [7]. Dbi voi
thirc 4n 1a 14 cay rimg, mot sb nghlen ctru cho thay su
gia hoa cua 14 cdy theo thoi gian rt quan trong dbi véi
khéu vi cua Ba khia.

Bing 3: khdi eong I dude dioc Ba khia an sau 3 dot thi nghiém

L4 duée _ Khoi lu’qn.g‘ (mg) _
12 gio 24 gio 48 gio
Xanh 76,67+ 55,08 | 47,67° £23,97 | 80,33*+5,51
Vang 400° + 17,32 250°+201,48 | 169,33°+9,02

Ghi chu: cac gid tri 6 cung mot cot ¢6 cung chir cdi a, b
thi khong khac biét ¢6 y nghia thong ké (p>0,05) theo phuong phap T-Test
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Ld mam: két qua thong ké T-test cho thay khong co
su chon lya vé€ hai tinh trang 1& mam xanh va la mam
vang cua Ba khia (bang 4).

Bang 4: khéi lwong la mdm dwoc Ba khia dn sau 3 dot thi nghiém

, Khéi lrgng (mg)
La mam
12 gio 24 gio 48 gio
Xanh | 183,33°+35,12 | 217,33*+£74,00 | 212,3*+6,81
Vang | 233,33°+85,05 | 243,67+ 17,95 | 384,00°+21,28

Ghi chii: cdc gid tri o cung mot cot ¢ cung chir cdi a

thi khong khac biét c¢o y nghia thong ké (p>0,05) theo phwong phap T-Test

Ld vet: két qua thi nghiém c6 su chon lya tinh trang

14 ua thich trong 14 vet ciia Ba khia, chiing an 14 vet vang

nhiéu hon 14 vet xanh (bang 5), co thé do 14 vang c6 vi

thich hop hon so véi 14 xanh tir viéc giam di dang ké

nhitng hop chit kho tiéu nhu tanin trong qué trinh gia
hoa cua 14 cay rung [8].

Bang 5: khéi lwong la vet dwoc Ba khia an sau 3 dot thi nghiém

, Khoi lrgng (mg)
La vet
12 gio 24 gio 48 gio
Xanh 86,67°+20,82 | 45,33*+12,74 82,67°+9,29
Vang 143,33°+ 40,42 | 105,33" +7,02 138,33°+£ 16,17

Ghi chu: cdc gia tri ¢ cung mot cot co cung chir cdi a, b thi khong khdc biét
co y nghia thong ké (p>0,05) theo phuwong phap T-Test
Két qua vé tinh trang cua 3 loai la trén cho théy,
ngoai tru 1a mam khong c6 su lya chon tinh trang 14 va
thich thi Ba khia thich &n la vang nhiéu hon 14 xanh. Tuy
nhién, ty 1¢ C/N trong 14 xanh thép hon trong 14 vang
cho thiy ham lugng dinh dudng C, N chi anh huong mot
phan dén tap tinh an ctia Ba khia. Ngoai ra, c6 thé do qua
trinh phan huy 14 do pha hoa tan, diéu kién ty nhién cua
mdi truong nhu thuy triéu, nhiét do, do am... 1a nhitng
yéu t6 quan trong dé loai bo dan cac chit kho tidu nhu
tanin, flavologlycan trong 14, giup tang khau vi cua l4
d6i voi Ba khia.
Ham lugng dinh dwéng trong ld va phin Ba khia

Ham leong dinh duéng C, N, P trong ld rimg: két
qua phan tich cho thdy ham lugng C trong 14 vang cao
hon 14 xanh (1a mam giam tir 56,64 xubng 51,84%, 14
vet giam tur 57,13 xuéng 53,13%, 1& dude giam tur 55,03
xuéng 54 ,26%). Luong C tang lén ¢6 thé do 14 vang rung
xudng nén rung va diéu kién nén rimg ngép, tring nén
ham lugng chét hitu co tang 1én do sy phan huy chét hiru
co kém va qua trinh carbon héa tu nhién cia 1a [9].

Ham lugng N trong 14 xanh cao hon trong 14 vang (la
mam tur 0,84 dén 1,48%, 1a vet tir 0,61 dén 1,01% va la
dudce tr 0,81 dén 1,30%) nguyén nhan c6 thé 1a do su



phéan hily N trong qué trinh phan huy trén nén rimg va
cac diéu kién ty nhién ctia moi truong [9].

Bang 6: ham luong dinh duwong trong la RNM

Tén la C % N tong % CIN P tong %
Mim xanh 51,84+ 1,19 148002  3504+1,28 0,56 + 0,04
Mimvang  56,64+1,80  0,84+008  68,33+833 0,38 + 0,00
Vet xanh 53,13+0,70 1,01 £0,07  52,81+436 0,30 +0,02
Vet vang 5713£126  0,61+0,02  9449+442  027+0,04
Pudexanh 54,26+ 0,03 130+£0,05  41,93+144  029+0,02
Dudcvang  5503+0,80  0,81+0,04  6841+199  020=0,03

Bang 6 cho thiy, ty 1& C/N trong cac loai 1a RNM kha
cao, ty 16 C/N trong 14 vang cao hon 14 xanh (14 mdm
68,33 va 35,04, la vet 94,49 va 52,81, 1a dudc 68,41 va
41,93%) do ham luong N glam xudng, qua trinh ria troi
cua thiy triéu hay cac yéu tb tw nhién trong méi truong
nhu nhiét do, d6 am... va C tang l1én tir 14 xanh va Ia
vang trong qua trinh phan hily tu nhién cua 14. Két qua
nay ciing phu hgp véi nghién ctru cua Thongtham (2003)
[10] trén dbi twong Neoepisesarma versicolor cho dn 2
dang 14 Rhizophora apiculata (14 xanh, 14 vang) hay két
qua nghién cuu cua Nordhaus (2003) [9] trén Ucides
cordatus. Két qua ciing cho thay % ham luong C trong 14
vang cao hon so voi 14 xanh dugc giai thich do qua trinh
phén huy ty nhién cta 14 trén nén rimg cham va qua trinh
khoang hoa ty nhién 1am giam lugng N trong 1.

Pé tang truong va phat trién tot, ty 16 C/N trong thirc
an cua céc loai khong xuong song khong duge vuot qua
17 [10, 11], ty 1& nay thap hon dang ké so véi ty 1é C/N
cta la cdy RNM. Qua két qua phan tich ty 18 C/N cua la
cay RNM vao khoang 35-95 tiy theo loi cho thiy thirc
an vat rung 13 loai thirc dn nghéo dinh dudng dbi véi
nhiing dong vat st dung ching nhu ngu@)n thirc an chinh.
Do do, Lee (1997) [4] cho réng Ba khia phai thu nhan
chat dinh dudng thiét yéu nhu N dé bo sung vao tir cc
ngudn khac chtr khong chi 14 tir vat rung. Ba khia chiém
thoi gian hoat dong trén bé mat tram tich. Hoat dong nay
gitip Ba khia b6 sung N tir nhirng thirc an nhat dwoc trén
bé mit trAm tich nhu tio, ndm hay vi khuan [9, 10].

Két qua phan tich P cho thy, 1a xanh c¢6 ham lugng
P cao hon 14 vang (1a mém 0,56 > 0,38%, 14 vet 0,3 >
0,27%, 1a dude 0,29 > 0,20%). Nguyén nhan la do P 1a
chét can thiét cho nhu cau nang luong cta vi khuin nén
hoat dong ctia cac loai vi khuan trén 1a vang lam giam
ham lugng cua P trén 14 vang.

Ham lwong dinh duwong C, N, P trong phdn Ba khia:
khi cho an cac loai l1a khac nhau thi Ba khia thai ra mot
khéi lwong phéan khac nhau sau 3 dot. i véi NT 1a 14
dudc, Ba khia an 14 rat it va hiu nhu khdi lwong phan thai
ra la khong co (bang 7).

TAP CHI

HOA HOC

ONG NGHE I} Nam 57(9) 9.2015

Bdng 7: ham heong dinh dwdng trong phdn Ba khia va dat rimg

Tén mAu C% N tbng % CIN P tong %
Phan Bakhia dn la vet xanh 17274065  082+004  2120+182  0,38+0,00
Phan Bakhiadnvetvang  27,54+0,00  1,15£000  23.88+000  1,77+231
Phan ba khia an mim xanh 13344020  058+001  23,02+086  027+0,00
Phanba khia dn mémvang ~ 22,31£0,00  1,12£0,00 1994002  1,77+0,00
Dét rimg 6,02+0,18 024001  2490+037  0,11+0,00

Khi cho thtrc an 1a 14 vang, ham lugng C trong phan
Ba khia cao hon ham luong C khi cho 4n 14 xanh (mam
22,31 > 13,34% va vet 27,54 > 17,27%). Ham lugng
dinh dudng trong phan khi cho an cac loai 14 nay déu cao
hon luong C trong dat rimg tu nhién.

Tuong ty nhu C, ham lugng N trong phan ctia Ba khia
khi cho an 14 vang cao hon ham lugng N khi cho an 14
xanh (mém 1,12 > 0,58% va la vet 1,15 > 0,82%), ham
lugng N trong phan Ba khia cao hon ham Iuwong N trong
dat trén nén ring ty nhién.

Két qua phan tich cho thay, ham lugng P trong phén
Ba khia khi cho an la vet vang va mam vang la cao nhét
(1,77%), tlep dén 1a mau vet xanh (0,38%), mam xanh
(0,27%) va cudi cing 1a mau dat rimg (0,11%). Két qua
phan tich ham lugng dinh dudng trong phan Ba khia cho
thdy khi dn cac loai thirc dn khac nhau thi Ba khia s&
thai ra ngoai mdi truong cac dang phan c6 ham lugng
dinh dudng khac nhau. Ty 1¢ C/N trong 14 sau khi qua hé
thong tiéu hoa ciia Ba khia dugc thai ra méi truong dudi
dang phan giam di r rét. Piéu nay cho thiy Ba khia co
vai tro kha 16n trong chu trinh dinh dudng cuia RNM,
cling nhu mang ludi thire an trong nén RNM.

Vai tro chuyén héa dinh dwéng (C, N) ciia Ba khia:
két qua phan tich cho thdy, ty 1¢ C/N trong phan Ba khia
bi giam rat nhiéu sau qué trinh tiéu hoa, dic biét thic an
1a 14 vang. D4i vi 1a vet vang, ty 18 C/N giam di 3,96 lan
trong mau phéan (94,49) so v6i mau la (23,88), 14 mam
vang giam 3,43 1an v&i 68,33 (phan) va 19,94 (13), con
ddi voi 1a xanh ty 1¢ nay cung giam 2,49 lan dbi véi 1a vet
xanh v6i 52,81 (phan) va 21,2 (14), 14 mdm xanh giam 1,5
lan véi 35,04 (phan) va 23,02 (13). Theo két qua thong
ké Independent Samples Test thi su chénh nay déu co su
khéc biét c6 y nghia thong ké ¢ mirc ¥ nghia 0,05.
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Su giam cua ty 1€ C/N trong phan khi thai ra moi
treong 14 dau hidu cho thy chit hitu co d& dang dugc
khoang hoa hon, ddng thoi cac sinh vat dat st dung phan
Ba khia dé lam nguén thirc an, chat nén cling thudn loi
hon so vai ching truc tiép st dung ngudn thic an 1a 14
rung. Su giam di ty 1€ C/N nay cling phu hop véi nhiing
két qua nghién ctru trude day cua Lee (1997), Nordhaus
(2003), Thongtham (2005), D6 Thi Thu Huong (2011)
[4,9, 10, 12]. Viéc giam di ty 18 C/N thong qua hé thong
tiéu hoa cua Ba khia dugc giai thich co thé 1a do mat do
vi sinh vat trong bao tir Ba khia cling nhu kha nang tiéu
hoa ham lugng C trong duong rudt cua loai nay.

Nhitng nghién ctru trudc day cua DS Thi Thu Hudng
(2011), Micheli (1993), Thong tham va Kristensen
(2005) cho théy mat do vi sinh vat cao hon trong phan
s0 voi mat do vi sinh vét trong 14 nén gop phan thuc
day viéc phan hiy chat dinh dudng, giup cho phéan sau
khi thai ra mdi truong dé dang dugc phan hiy hon so
v6i ngudn thire dn ban dau. Nghién ctru ciia Thongtham
(2005) ghi nhan sy hién dién cua vi sinh vat trong mau
phén cta Neoepisesarma versicolor cao hon 5-10 1an so
v6i mat d6 vi sinh vat trong mau 14 cay dudc Rhizophora
apiculata. Hé théng tiéu hoa cua Ba khia di tao didu kién
thuan 1gi cho vi sinh vat sinh truong va phat trién.

Két qua nghién ctiu da chung minh Ba khia 1a mét
trong nhitng mat xich quan trong trong dong dinh dudng
cua RNM. Ba khia khong chi tac dong dén céu truc ciing
nhu tinh chit 1y héa ciia nén rimg théng qua viée dao
hang lam dat toi x0p, tang tinh hiéu khi cho dét... ma
nhitng hoat dong séng cta chiing gop phan vao sy sinh
truong va phat trién clia cdy rimg ctng nhu nhiing sinh
vat nho hon song trong dit.

Két luan

Qua két qua thi nghiém vé loai 14 wa thich cua Ba
khia cho thay, dbi véi 1a vang Ba khia thich n 1a mam
vang nhiéu nhat, tiép dén 1a 14 vet vang va 1a dudc vang;
d6i voi tinh trang 14 xanh, Ba khia thich 4n 14 mam xanh
nhiu nhét va khong co su chon lya gitra 1a vet xanh va
dudc xanh. Thi nghiém vé tinh trang 14 wa thich cho théy,
dbi v6i 14 dudc thi Ba khia chon lua 14 vang nhiéu hon 14
xanh; ddi voi 14 mam khong c6 su lya chon gitra hai tinh
trang 1a vang va xanh; con d6i voi 14 vet Ba khia chon lua
14 vang nhiéu hon 14 xanh.

Ham luong dinh dudng, ham luong N tong sb trong 14
xanh cao hon trong 14 vang, nguoc lai, ham lugng chét hitu
co trong 14 xanh thap hon 14 vang. Ty 18 C/N trong 1a RNM
twong dbi cao (35-95) va cao hon nhu cau cia Ba khia, ham
lugng dinh dudng cua 14 chi anh huong mot phan dén tap
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tinh dn cua Ba khia.

Ty 1& C/N khi qua hé thong tiéu héa cua Ba khia bi
giam di dang ké da ching minh Ba khia c6 vai trd quan
trong trong chu trinh chuyén hoa dinh dudng cia RNM
va la mot trong nhitng mét xich quan trong trong mang
ludi thie an cia RNM.

Trong thoi gian téi can tiép tuc khao sat ham lugng
tanin trong 14 trudc va sau thi nghiém; anh huong cua
gi6i tinh, kich thudc co thé Ba khia d6i v6i kha ning
tiéu thy cua chiing; thanh phﬁn loai va mat do vi sinh vat
trong bao tir va phan Ba khia dé thdy dugc vai tro cta no
trong viéc gitip Ba khia tiéu hoa thuc an.

Tai liéu tham khao

[1] Phan Nguyén Hong (1997), Vai tro ciia RNM Viét Nam, ky thudt trong va
cham soc, NXB Nong nghiép.

[2] Ashton E.C (2002), “Mangrove sesarmid crab feeding experiments in
Peninsular Malaysia”, Journal Experimental Marine Biology and Ecology, 273,
pp.97-119.

[3] Camilleri J.C (1989), “Leaf choice by crustacean in a mangrove forest in
Queensland”, Marine Biology, 102, pp.453-459.

[4] Lee S.Y (1997), “Potential tropic importance of the faccal material of
the mangrove sesarmine crab Sesarma messa”, Marine Ecolory Progress, 159,
pp.275-284.

[5] Boon P.Y, Yeo D.C.J, Todd P.A (2008), “Feeding ecology of two species
of Perisesarma (Crustacea: Decapoda: Brachyura: Sesarmidae) in Mandai
mangroves, Singapore”, Journal of Crustacean Biology, 28, pp.480-484.

[6] Camilleri J.C (1992), “Leaf-litter processing by invertebrates in a
mangrove forest in Queensland”, Marine Biology, 114, pp.144-145.

[7] Rajendran N, Kathiresan K (2008), “Microbial flora associated with
submerged mangrove leaf litter in India”, Revista de Biologia Tropical, 55, pp.393-
400.

[8] Kristensen E (2008), “Mangrove crabs as ecosystem engineers; with
emphasis on sediment processes”, Journal of Research, 59, pp.30-43.

[9] Nordhaus (2003), “Feeding ecology of the semi-terrestrial crab Ucides
cordatus (Decapoda: Brachyura) in a mangrove forest in northern Brazil”, PhD
dissertation, Bremen University - Germany, pp.1-5.

[10] Thongtham N, Kristensen E (2005), Physical and chemical
characteristics of mangrove crab (Neoepisersama versicolor) burrows in the
Bangrong mangrove forest, pp.3-5.

[11] Micheli F (1993), “Effect of mangrove litter species and availability
on survival, moulting, and reproduction of the mangrove crab Sesarma messa”,
Journal Experimental Marine Biology and Ecology, 171, pp.149-163.

[12] DS Thi Thu Huong (2011), “Nghién clu vé thitc an va vai tro trong
chuyén hoa dinh dudng cia lodi cong Perisesarma eumolpe (De Man, 1895) tai
khu vire gy d6 RNM Cén Gio™, Lugn vin thac s sinh hoc, Truong Dai hoc Khoa
hoc Ty nhién, Pai hoc Quéc gia TP Ho Chi Minh.

32



Anh huéng clia thuc bao vé thuc vat chiia hoat chat
chlorpyrifos ethyl Ién cholinesterase 6 ca l6c giai doan giong

Nguyén Anh Tuan’, Nguyén Van Coéng, Chau Thanh Tuci
Truong Pai hoc Can Tho
Ngay nhan bai 10.3.2015, ngay chuyén phan bién 13.3.2015, ngay nhan phan bién 15.4.2015, ngay chap nhan dang 18.4.2015

Nghién ciru xac dinh ddc cip tinh va anh hwéng cia thudc bio vé thue vat (BVTV) chira hoat chit
chlorpyrifos ethyl (CE) 1én enzyme cholinesterase (ChE) & c4 16¢c (Channa striata) ¢& giong da dwoc thuc
hién tai Trwong Pai hoc Can Tho. Nong dd gay chét 50% (LC50) ca 16¢ dwge thue thién theo phwong phap
nuwéc tinh, khong thay nudc. Anh hwong cia hoat chit CE 1én ChE khi n(‘”)ng dd thuéc BVTYV thip hon
ngudng giy chét ca dwge bo tri hoan toan ngiu nhién. Két qua cho thiy, LC50-96 ciia CE dbi véi ca loc
¢& giong 1a 27,1 ppb. Hoat tinh ChE trong ndo ca léc rit nhay cam véi CE, & nong d 1,36 ppb di giy anh
huéng dang ké dén ChE. Ca bi trc ché cao nhit 13 48-60 gid' sau khi tiép xic véi thude, va sé phuc hdi sau
2 ngay song trong nuée sach. Nghién ciru cho thiy, thuéc BVTV chira hoat chat CE rat doc dbi véi ca loc.
Nhirng nghién ciru thue nghiém trén rudng cin dwoc thuc hién dé cé danh gia diy di vé anh huwong cia

hoat chit nay dén c4 16¢ séng trong tw nhién.
Tir khod: channa striata, chlorpyrifos ethyl, cholinesterase, LC50.
Chi sé phin logi 4.5

EFFECTS OF INSECTICIDE CHLORPYRIFOS ETHYL
ON CHOLINESTERASE ENZYME IN FINGERLING
SNAKEHEAD FISH

Summary

Acute toxicity and effects of insecticide chlorpyrifos ethyl on cholinesterase
(ChE) enzyme in fingerling snakehead fish (Channa striata) have been
tested in Can Tho University. Median lethal concentration (LLC50) has
been carried out under the static and non-renewed water system. Effects
this insecticide on ChE activity in the species were done by exposing fishes
into sub-acute concentrations and then removing them into clean-water
for ChE recovery monitoring. The result has shown that LC50-96 of
Chlorpyrifos Ethyl for big fingerling snakehead fishes is 27.1 ppb. The ChE
activity in the brain of snakehead fish is very sensitive with this pesticide;
the significant inhibition has been seen at the concentration of 1.36 ppb.
The highest ChE inhibition has been seen after 48 to 60 hours of exposure.
ChE can have quick recovery after 2 days living in clean water. The study
has shown that Chlorpyrifos Ethyl is very toxic to snakehead fishes. The
field studies on this species and Chlorpyrifos Ethyl are recommended for
fully understanding the impacts of using this pesticide in rice cultivation in
the Mekong river delta on snakehead fishes in nature.

Keywords: channa striata, chlorpyrifos ethyl, cholinesterase, LC50.

Classification number 4.5

*Tac gid chinh: Email: tuants@ctu.edu.vn
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Pat van de

CE la mot trong nhiing
hoat chit chinh ctia nhiéu
loai thuéc BVTV dugc ban
phd bién trén thi truong.
Theo théng ké hién nay, c6
khoang 95 tén thuong mai
chta hoat chit CE nhu:
Anboom 40EC, Mondeo
60EC, Sieu Sao E S00WP...;
trong d6 c6 khoang 69 tén
thwong mai chira hoat chit
CE duoc phéi tron v&i hoat
chat khac & cac muc ty 16
khac nhau nhu: Monifos
250EC, Paragon 555EC,
Soddy 430EC... (www.
ppd.gov.vn). Hoat chat CE
thudc gdc 1an hiru co, giy
hai cho sinh vét chu yéu la
tac dong 1én hé than kinh
thong qua viéc tic ché hoat
tinh cia ChE. Khi ChE bi
trc ché dén 70% s& lam
chét hau hét cac loai thiy



sinh vat [1], va khi 30% bi (rc ché dugc xem nhu gidi
han cho phép tbi da cho hau hét sinh vat [2]. Khi sir
dung, chi c6 50% thudc BVTV bam trén cay trong va
sinh vat, phén con lai di vao dat, nudc, khong khi, gay
nhidm ban méi trudng va tac hai dén sinh vat khac [3].

C4 16¢ (c6 noi goi ca qua, ca trau) 1a loai ho hap
khi troi bat budc [4], c6 kha ning thich img v6i nhitng
bién d6i rong cuia didu kién moi truong [5], phan bd &
nhiéu loai hinh thuy vuc khac nhau nhu song, ao, hd,
kénh, ruong [6]. Do d9, loai c4 nay dé bi phoi nhiém va
tac dong khi nguoi dan sir dung hoa chit BVTV trong
canh tac lua.

Nghién cuu nay dugc thuc hi¢n nhdm xac dinh
duoc doc cép tinh va anh hudéng cua CE 1én ChE ¢ ca
16¢ dé 1am co s& cho nghién ctru dénh gia anh huong
cua viéc st dung thubc BVTV chura hoat chit CE trén
dong rudng dén loai ca nay trong tu nhién.

Vat liéeu va phuong phap nghién ciu

Vit li¢u

Thudc Mondeo 60EC chia 60% hoat chit CE
[O, O-diethyl O-(3,5,6-trichloro-2-pyrinidyl) -
phosphorothioate] do Cong ty TNHH Meghmani

Organic (An Do) san xuét duoc sir dung nhu nguén
ddc chit chua hoat chat CE.

Héa chat NaH,PO,.2H,0 (Merck), Na,HPO,.2H,0
(Merck), Acetylcholine iodide (Merck) vaC, HN,O,S,
(Merck) sur dung d€ do cholinesterase. Aceton va nudc
cat dung dé rira dung cu nghién miu trude khi sir dung

nghién mau tiép theo.

Ca l6c dugc uwong nuoi tr ¢d cé 16¢ con (1,3 cm).
C4 duogc uong trong bé composite chtra nudc may, suc
khi lién tuc, mdi ngay thay 50% nudc. Ca dugc cho
an bang trun chi véi ty 18 cho dn 3-5% trong luong ca.
Khi cé dat 2,5-3 g/con dugc chon dé bd tri thi nghiém.
Ngtg cho dn mot ngay trude khi bd tri thi nghiém dé
han ché cé bai tiét lam 6 nhiém nudc.

Phuwong phdp bé tri thi nghi¢m

Xac dinh LC50-96: 6 ndng d6 hoat chat CE (16,
19, 23, 28, 33 va 40 ppb) va 16 ddi ching duoc bd tri
hoan toan ngau nhién trong cac bé composite 50 1 chira
20 1 dung dich, v&i 5 14an Idp lai; mdi bé tha 10 ca thé.
Khong cho cé dn, khong suc khi va khong thay nudc
trong sudt 96 gid thi nghiém. Mondeo 60EC dugc pha
loang 500 lan dé tao dung dich me. Tinh néng d0 hoat
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chat CE trong dung dich theo cong thirc:
CxV=CxV,

Trong do: C, la nong d6 hoat chat CE co trong
thude, V, la thé tich thudc, C, 1a néng d6 CE can chuan
bi, V, 1a thé tich dung dich can pha.

Nhiét do, pH, DO dugc do hang ngay vao luc 6-7
gid va 14-15 gid bang may do DO va may do pH. Quan
sat biéu hién cta ca thi nghiém va ghi nhan s6 lugng
ca chét vao céc thoi diem 1, 3, 6, 9, 12, 24, 36, 48, 60,
72, 84 va 96 gid sau khi b tri thi nghiém. Xéac ca chét
duogc vt ra ngoai dé han ché sy thoi rita lam giam oxy
hoa tan.

Xdc dinh nhay cam cua ChE trong ndo cd léc doi
véi CE: 5 nong d6 CE (twong tng véi 1, 5, 10, 15 va
20% gia tri LC50-96 cua CE) va 16 d6i chimg duogc bd
tri hoan toan ngau nhién trong bé composite 50 1 véi 3
lan 1ap lai. Mdi bé chira 20 1 dung dich, tha 21 c4. Thi
nghiém kéo dai 4 ngay. Khong thay nudc, khong suc
khi va khong cho ¢4 an trong sudt thoi gian thi nghiém.
Hang ngay do nhiét dg, oxy hoa tan va pH vao ltc 6-7
gid va 14-15 gio bang may do DO va may do pH. Ca
dugc thu ¢ cac thoi diém 1, 6, 12, 24, 36, 48, 60, 72,
84 va 96 gio sau khi b tri thi nghiém dé do ChE; mdi
nong do thu 6 ca. ChE duoc do trén may so mau quang
phé & bude song 412 nm theo phuong phap Ellman va
cs (1961) [7].

Xdc dinh thoi gian phuc héi ciia ChE & cd léc sau
khi tiép xiic véi CE: 5 ndng d6 CE (twong img véi 1,
5, 10, 15 va 20% caa LC50-96) va dbi chimg duoc bd
tri hoan toan ngau nhién trong vong 48 gio, lip
lai 3 1an. M&i bé chira 20 1 dung dich va tha 25 ca. Sau
48 gio tiép xtic, cho ¢4 ra nudc sach (thay 100% nuéc)
dé theo doi su phuc hdi ChE. MAu c4 duoc thu trude
khi thay nudc va sau 1, 3, 5, 7 ngay sau khi thay nudc;
mdi ndéng d6 thu 6 ca dé do ChE.

Gia tri LC50 dugc udc tinh theo phuong phap
Probit [8] sir dung phdn mém SPSS. Sé liéu ChE duoc
tinh trung binh, phan tich phuong sai va so sanh gitra
cac nghiém thirc bang kiém dinh Duncan. Sai khac ¢
¥ nghia thong ké dugc tinh khi p < 0,05.

Két qua va thao luan

Xdc dinh néng dp CE gdy chét 50% cd léc dong

Nhiét do, oxy hoa tan va pH trong thoi gian
thi nghiém: nhiét d6 nudc budi sang dao dong
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tr 27,7+1,29°C dén 29,1£0,05°C; budi chidu tir
29,3+0,55°C dén 30,2+0,05°C. Chénh léch nhiét do
trong ngay ciing nhu sy khéac biét nhiét do giira cac bé
thi nghiém twong d6i thip va kha on dinh trong sudt
thoi gian thi nghi¢m. Theo Lee va Peter (1994), ca loc
c¢6 thé séng ¢ nhiét do 11-40°C, phat trién tot & 20-
30°C [9]. Khoang bién dong nhiét do nudc trong céc
bé thi nghiém thich hop véi sy phat trién binh thuong
cua ca.

Lugng oxy hoa tan vao budi sang dao dong tir
440,05 mg/l dén 5,4+0,11 mg/l; budi chiéu dao dong
tir 440,06 mg/l dén 5,66+0,04 mg/l. Mic du lugng oxy
hoa tan & cac bé thi nghiém khong thap nhung cé 1c
c6 tap tinh ho hap khi troi bat budc [4] nén van sir dung
oxy tur khi troi. Khi ham Iugng oxy hoa tan trong nudc
giam cé sé& ting hoat dong ho hap khi troi, ¢6 thé lam
doc chat xam nhép vao co thé chAm hon binh thuong.

Gia tri pH trong thi nghiém bién dong rat nho, trong
khoang 6,7+0,03 dén 7,1£0,02. Theo Lee va Peter
(1994) ca l6c co kha nang chiu dung pH 4 ,25-9,4; 4o
pH 6n dinh 1a diéu kién tét cho cé 16¢ sinh séng va phat
trién [5]. Gia tri pH trong thi nghiém nay thich hop
cho su phat trién binh thuong cua ca 16c.

Nhin chung céc yéu té méi truong trong thi nghiém
nady nam trong gidi han sinh 1y, sinh truéng binh
thuong cua ca loc. Sy on dinh céc yéu td pH, luong
oxy hoa tan va nhiét d6 gitra cac nghiém thtrc cho thy
thi nghiém c6 tinh déng nhét cao vé mat moi truong.

Ty I¢ cd chét theo thoi gian va LC50 cia CE déi véi
cd l6e: ty 18 chét khong xuat hién ¢ nghiém thirc ddi
ching trong subt 96 gio thi nghiém. Cac nghiém thirc
chira thude & nong do khac nhau déu c6 ty 1¢ chét khac
nhau (bang 1).

Bang 1: ty I¢ chét (%) ciia cd & cac nong dg CE khéc nhau
trong thoi gian thi nghiém

Thoi gian Néng d¢ CE (ppb) LC50
(gid) pC I3 16 19 23 28 33 40 (ppb)
0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 5,46
9 0 0 0 0 0 1,82 1092 27,28
12 0 0 0 0 1,82 1456 3094 56,36
24 0 3,64 5,46 7,28 23,66 49,1 72,7 81,8 29,1
36 0 728 12,74 1092 3456 5634 7452 89,08 27,7
48 0 728 1274 1092 3456 5634 7816 94,54 274
60 0 728 1456 1092 3456 58,16 7816 94,54 27,3
7 0 728 1456 1092 3456 59,98 7998 96,36 27,1
84 0 728 14,56 10,92 34556 5998 7998 96,36 27,1
96 0 728 1456 1092 3456 59,98 7998 96,36 27,1
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Két qua bang 1 cho thiy, & ndng d6 CE cang cao thi
ty 1 ca chét theo thoi gian cang 16n. Giita cac nghiém
thirc, ca chét tap trung trong khoang thoi gian tir 24 gid
dén 36 gio, cang vé sau ty 1& ca chét giam dan va rai
rac ¢ tung thoi diém. Tur ty 18 chét, béng phuong phép
Probit, gia tri LC50-96 tinh dugc 1a 27,1 ppb. Qua do
cho thay hoat chat CE ¢ doc tinh rat cao ddi véi ca 1oc
vi c6 LC50-96 < 100 ppb.

Theo chi din ctia nha san xuét, liéu phun trén ruéng
ctia Mondeo 60EC 12 0,6-0,8 1/ha. Néu muc nudc trén
rudng 1a 10 cm va c6 50% lugng thude roi xuéng nudc
sau khi phun, nong d6 CE trong nudc trén rudng dao
dong trong khoang 180-240 ppb. Nong do nay bang
6,6 dén 8,9 lan gia tri LC50-96, vi vdy khi st dung
thudc theo liéu chi dan co thé 1am chét c4 trén rudng.

Xdc dinh mwrc dp nhay cam ciia ChE o ca loc voi
CE

Nhiét do, oxy hoa tan va pH: nhiét do trung binh
budi sang giita cac nghiém thirc trong thoi gian thi
nghién dao dong tur 29+0,1 dén 29,3+0,1°C; budi chiéu
trung binh nhiét d¢ gitra cac nghiém thic dao dong
tir 29,9+0,1 dén 30,3+0,1°C. Theo Nguyén Vin Cong
va cs (2006), nhiét do tir 23 dén 36°C khong 1am anh
hudng dén hoat tinh ChE cua ca 16c [10]. Trong thi
nghiém nay, chénh léch nhiét do giita sang va chiéu
khong qua 3°C nén khong anh hudng dén hoat tinh cta
ChE ¢ ca 16c.

Khong c6 sy khac biét 16n vé oxy hoa tan giita cac
nghiém thirc, budi sang lwong oxy hoa tan dao dong tir
3,7+0,01 dén 4,1+0,03 mg/l va budi chiéu tir 3,9+0,06
dén 4,1+0,12 mg/1.

Gia tri pH tuong dbi dong nhat giita cic nghiém
thirc, dao dong trong khoang 6,4+0,02 dén 6,8+0,01
vao budi sang va 6,5+0,01 dén 6,7+0,02 vao budi
chiéu.

Hoat tinh ChE cia cd léc dong theo thoi gian:
trude khi tiép xtc vai thude, hoat tinh ChE trung binh
la 6,5+1,4 uM/g/phut va khac bi¢t khong cé y nghia
thdng ké gitra cac nghiém thirc.

Ty 18 e ché & thoi diém 1 gio cua nghiém thie 1,
5,10, 15 va 20% LC50-96 lan luot 12 0,7; 21,1; 19,9;
46,6 va 26,0% (hinh 1). O thoi diém 48 gio, ty 18 tc
ché & cac nghiém thuc 1, 5, 10, 15 va 20% LC50-96
lan luot 14 5,3; 21,6; 51,5; 69,1 va 80,3%. O thoi diém
60 gio, ty 1& Gc ché & cac nghiém thic 1, 5, 10, 15
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CE trén rugng sau khi phun dao dong
: 180-240 ppb, nong d6 nay bang 66
dén 89 1an gi tri 10% LC50-96. Qua
d6 cho thay, khi str dung thudc bang
liéu chi din c6 thé lam ChE bj tc
ché hon 70%. Du doan nay can duoc
kiém ching thuc té dé co két luan cu
thé hon.

Khi néing phuc hoi ChE ¢ cd léc

Thoi glan (gio)

Hinh 1: ty I¢ (%) tic ché ChE so véi déi ching (trung binh + SE) trong ndo cd léc dong
trong 96 gto tiep xiic voi CE. Trong cung thoi diém thu mau, hoat tinh & cdc nghiém thirc
6 chik cdi giong nhau thi sai khéc khéng co Y nghia thong ké (p > 0,05)

va 20% LC50-96 1an luot 1a 15,5; 26,2; 45,9; 71,4 va
80,7%. O thoi diém két thiic thi nghiém (96 gio), ty 1&
{rc ché & cac nghiém thuce 1, 5, 10, 15 va 20% LC50-96
lan luot 1a 7,3; 17,7; 23,4; 51,7 va 56,8%.

Két qua trén cho thay, hoat tinh ChE trong ndo ca
chiu anh huong bai ndng d6 va thoi gian tiép xuc véi
hoat chat CE. O cung thoi diém thu mau, néng do
thubc cang cao thi hoat tinh ChE bi uc ché cang nhiéu.
Ty 18 rc ché ChE cao nhét trong khoang 48-60 gio tiép
xuc, sau d6 c¢6 khuynh hudéng phuc hdi dan. Tuy nhién,
ngoai trur ¢ néng dd 1% LC50-96, tai thoi diém 96 gio
hoat tinh ctia ChE & tat ca cac nghiém thuc déu chua
phuc hdi hoan toan, véi su khac biét c6 ¥ nghia thong
ké so voi dbi chimng (p < 0,05).

Két qua cho thy, & muc 5% LC50-96 1a nong do
thap nhat ma hoat chat CE anh huong dén ChE c6 ¥
nghia, trong dwong 1,36 ppb. Néu ndng d6 CE nho
hon hoic bang 1% LC50-96, twong duong 0,27 ppb,
s& khong tac dong dén hoat tinh ciia ChE (p < 0,05).
Céc ndng do nay thap hon rat nhiéu so v&i nong do 1y
thuyét tinh toan dura theo liéu chi dan khi phun Mondeo
60EC cho rudng ltia. Didu nay cho thiy, hoat tinh ChE
trong ndo cé loc rat nhay cam véi CE, ¢ ndng do rat
thap (1,36 ppb) ciing thiy su khac biét rd rang so véi
dbi chimg. Do d6, do hoat tinh ChE trong ndo cé 16c
ddng co thé cho thay ca da phoi nhiém méi truong cé
ton tai hoat chat CE.

Khi tiép xtc v6i CE ¢ ndng do > 10% LC50-96
(2,71 ppb), hoat tinh ChE it nhat c6 1 thoi diém thu
mau bi tc ché cao hon 30% so véi ddi ching. Theo
Aprea va cs (2002), khi ChE bi trc ché hon 30% s& lam
cho sinh vat bat binh thudng va khi bi trc ché hon 70%
s& lam da s6 sinh vat chét [1, 2]. Nhu ude tinh, ndng do
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BT dong sau khi tiép xvic véi CE

Nhiét do, oxy hoa tan va pH trong
thoi gian thi nghiém: trung binh nhiét
do budi sang do dugc dao dong tur
29,0+0,1 dén 29,3+0,1°C. Cac gia tri
nay budi chiéu dao dong tir 30,0£0,1 dén 30,2+0,1°C.
Chénh léch nhiét do tbi da trong ngay trong thoi gian
thi nghiém khoang 1°C.

Trung binh luong oxy hoa tan vao budi sang dao
dong tir 3,6+0,03 dén 4,0+0,05 mg/l; budi chiéu dao
dong tir 4,0+0,01 dén 4,2+0,03 mg/l.

Gia tri pH nuéc trong thi nghiém kha on dinh, dao
donng tir 6,5+£0,04 dén 6,7+0,03 vao budi sang va tir
6,6+0,00 dén 6,8+0,01 vao budi chiéu. Sy chénh léch
gitra cac nghiém thic khong qua mot don vi.

Nhin chung, cac yéu té moi truong trong thi nghiém
nam trong gidi han sinh 1y, sinh trudng cia ca 16¢c dong.

Kha néing phuc hoi ChE & cd léc dong theo thoi
gian: hoat tinh ChE trong ndo ca 16¢ dong 2 ngay séng
trong CE ¢ nghiém thic 1%, 5%, 10%, 15%, 20%
LC50-96 lan luot bang 94,7%, 78,4%, 48,5%, 30,9%
va 19,8% so voi ddi ching (hinh 2).
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Hinh 2: hoat tinh ChE (%) 50 voi aoi ching) o cdc nghlem thirc
trong giai dogn tiép xtic thuée va phuc hoi trong nudc sach.
Trong ciing thoi diém thu mau, ChE & cdc nghiém thirc c6 cung chit cdi
thi khdc biét khéng cé ¥ nghia thong ké (p > 0,05)
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Sau 1 ngay (3 ngay sau khi bé tri) song trong moi
truong khong co thude, hoat tinh ChE trong ndo cé
16¢ dong da c6 déu hiéu phuc hdi so véi hoat tinh ChE
do dugc sau khi tiép xtc v6i thude 48 gio. O 2 nong
d6 1%, 5% LC50-96 hau nhu da phuc hdi hoan toan,
trong khi 3 nong do 10%, 15%, 20% LC50-96 thi ty
1& trc ché ChE lan luot 1a 74,5%, 47,8%, 54,3% so véi
dbi chimg.

Sau 3 ngay sbng trong nudc sach (5 ngay sau bd
trf), hoat tinh ChE & cac nghiém thtrc phuc hdi hoan
toan, rieng nghiém thic 10% LC50-96 thi ChE phuc
hoi dugc 96% so véi ddi ching. Ké tir ngay thir 5 trong
nude sach (7 ngay sau khi b tri) tré vé sau, hoat tinh
ChE trong ndo cé 16c ddng & tit ca cac nghiém thirc du
c6 dao dong nhung luon khéc bi¢t khong cé y nghia
thong ké (p > 0,05) so véi ddi chung.

Anh hudng cua diazinon 1én hoat tinh ChE trén ca
lo6c sau 2 lan tiép xuc trong 4 ngay roi cho ca ra moi
treong nudc sach thi hoat tinh ChE dugc phuc hdi dan
nhung van thap hon so v&i d6i chimg (p < 0,05) du ca
d3 sdng trong nudc sach 36 ngay [10]. Qua d6 cho thiy
hoat chat CE khong giy anh huong lau dai dén ChE
nhu diazinon.

Aprea va cs (2002) cho rang, hoat tinh ChE bj trc
ché 30% la ngudng gidi han sinh hoc, khi bi trc ché
vuot ngudng sinh vat co thé bj anh hudng bat loi dén
cac hoat dong sdng va stic khoe, va chét khi ty 18 tic
ché hon 70% [2]. Khi két thuc thi nghiém trong 7 ngay
(ké tor khi cho ca ra nudc sach), hoat tinh ChE trong
nio ca phuc hoi > 80%. Nhu vay, ChE & ca gan nhu di
phuc hdi hoan toan, khong con ¢ muc ¢6 nguy co anh
hudng bit loi cho stc khoe ca 16¢ thi nghiém.

Két luan va kién nghi

Thubc Mondeo 60EC chita 60% hoat chat CE rét
doc ddi voi ca loc déng, gia tri LC50-96 cua hoat chit
CE 1a 27,1 ppb.

ChE & cé 16c rat nhay cam véi hoat chit CE, nc“mg
d6 thap co anh huong dén ChE 14 1,36 ppb; ty 18 trc ché
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cao nhat trong khoang 48-60 gid sau tiép xtc va sau 2
ngay cho ra nude sach di phuc hdi dén muc khac biét
khong c6 ¥ nghia thong ké so voi dbi chimg.

Mic di ChE phuc hdi kha nhanh nhung thudc
Mondeo 60EC 14 loai thudc rat doc ddi véi ca loc déng,
nén can st dung hop 1y Mondeo 60EC trong canh tac
lba.

Can tiép tyc kiém tra anh hudng cia sir dung
Mondeo 60EC trén rudng dén cé 1oc.
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Defensin thwe vét 1 protein hinh cAu nhé, giau cystein (Cys), ¢6 tac dung chong lai nam, vi khuén va dic
biét 13 mot. Defensin lién két véi trung tim hoat dong ciia o-amylase trong rudt mot, do dé e ché qua
trinh tiéu héa tinh bdt ciia mot. Trong nghién ciru nay, cac tic gia trinh bay két qua danh gia kha ning
khang mot, tach dong va xac dinh trinh tu nucleotide ciia gen ZmDEFI tir mARN ciia cic miu ngd dia
phuwong Maison, Laocai, Simacai, Luthan va giéng ngé lai CP888. Trong d6, gidng ngd lai CP888 c6 kha
niang khang mot thip nhit, cao nhit 13 miu Maison. Gen ZmDEF1 phan lip dwoc c6 kich thwée 243
nucleotide, ma hoa protein defensin gom 80 amino axit. Trinh tw gen ZmDEFI cia cac miu nghién ciru c6
sur sai khac ¢ 5 vi tri nucleotide. Trinh tw amino axit suy dién tir gen ZmDEF1 cia cac mau ngd dia phwong
chira 8 Cys tao nén 4 ciu ndi disunfide, giéng ngd lai CP888 c6 7 Cys. Gen ZmDEFI phan lap tir ADN c¢6
chiéu dai 345 bp, gdm 2 exon va 1 intron. Gen ZmDEF1 dwgc sir dung dé tao vector chuyén gen nhim nang

cao kha nang khiang mot cia ciay ngo.

T khoa: Cys, defensin, khang mot, mot ngé, Zea mays, ZmDEF1.

Chi s6 phén logi 4.6

Mé dau

Cay ngo (Zea mays L.) 1a mot trong nam loai cay
lwong thuc chinh cua thé gidi. O Viét Nam, ngé 1a cay
trdng quan trong thir hai sau laa. Hat ngd chira gan
nhu day du cac chat dinh dudng cho ngudi va gia suc.
Trong nhitng nim gan day, san xuit ngd & Viét Nam
taing nhanh nhd sy phat trién manh ciia nganh chin
nudi va cong nghiép ché bién. Pic biét tir nhitng nam
90 tr¢ lai day, dién tich, ning sudt va san lugng ngd
tang lién tuc nho cac gidng ngd lai méi duoc dua vao
san xudt trén dién rong.

Hat ng6 cling nhu cac loai ngi cdc khac dé bi mot
xam hai. Mot ngo (Sitophilus zeamais Motsch.) 1a loai
da thyc, ching co thé an duoc hau hét cac loai ngil
cdce, dau, hat c¢6 dau va nhiéu san phém thuc vat khac.
Thure an thich hop nhét v&i mot 13 hat ngo va gao. Mot
truong thanh dung voi khoét mot 16 siu vao hat, roi dé
trimg & d6 va tiét ra mot thir dich nhay dé bit kin 16 d6
lai. Khi sau non né ra trong hat ngd, né thuong an phoi
trude, sau d6 méi dén nodi nhil va cac bd phan khac,
lam cho hat chi con lai mét 16p vo méng. Khi day stc,
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sau non dyc nhiing 16 nho 10 13 trén hat dé vii hoa bay
ra ngoai [1, 2].

Defensin thuc vat 1a peptide cation va thudc vé mot
siéu ho 16n ciia cac peptide khang khuan dugc tim thay
trong cac sinh vat goi chung la defensin. Khi gen ma
hoa defensin thuc vat hoat dong s& tong hop protein trc
ché, anh hudng dén chirc nang kénh protein mang, lam
suy yéu vi sinh vat, ting cuong kha ning chéng chiu,
1am thay ddi trang thai oxy hoa khtr axit ascorbic va dic
biét e ché hoat dong cua a-amylase ¢ con trung. Liu
va cs (2006) da phan lap defensinl tu cay dau xanh va
chtng minh duoc vai tro chdng con tring, khang mot
ctia protein defensinl (VrD1) [3]. VrDI tc ché hoat
dong cua a-amylase cho nén kim ham sy ti€u hoa tinh
bot trong rudt mot. Pelegrini va cs (2008) da nghién
ctru chirc nang cua defensin trong sy trc ché hoat dong
clia a-amylase ¢ 4u tring mot khi phan lap defensinl
tir cdy dau diia (VuD1) [4], tuy nhién, sy trc ché ddi voi
o-amylase ctia dong vat c6 va 1a rat thap [5].

Cac gidng ngd lai & Viét Nam cho ning suét cao
nhung san lugng, gia thanh, chat lugng bi giam nhiéu



MOLECULAR CHARACTERISTICS
OF DEFENSIN1 GENE ISOLATED
FROM SOME CORN SAMPLES
WITH DIFFERENCE IN RESISTANT
LEVELS TO WEEVILS

Summary

Plant defensins are small cysteine-rich globular
proteins, and resist well against fungi, bacteria
and weevils. Defensins bind to the active site
of a-amylase in the weevil gut, thus inhibiting
starch digestion in weevils. In this report, the
authors present the results on the ability to
resist the weevils, cloning and determining the
ZmDEFI1 gene sequence of four local maize
samples Maison, Laocai, Simacai, Luthan and
a hybrid maize CP888. The CP888 performed
lowest resistant ability to weevils, while Maison
had highest one. The coding region of ZmDEF1
gene isolated from some maize samples had the
size of 243 nucleotides, encoding 80 amino acids.
The nucleotide sequences of ZmDEFI gene of the
samples have S positions that were different in
nucleotide order. Deduced amino acid sequences
of defensins of the local maize samples have 8
cysteines that made 4 disulfide bridges; hybrid
maize CP888 had 7 cysteines. ZmDEFI1 gene
isolated from DNA had the size of 345 bp and
consistsed of two exons and one in tron. The
mRNA sequences of ZmDEFI1 gene could be
used to create a transformation vector for gene
transfer to improve the ability to resist weevils
in maize.

Keywords: Cys, defensin, maize weevil, resistant to
weevils, Zea mays, ZmDEF 1.

Classification number 4.6

do hat cta cac gidng ngd nay rat d& bi mot xam hai.
Céc gidng ngd dia phwong mién nui phia Bic nudc
ta tuy c6 nang suat thp, hat nho nhung c6 kha ning
khang mot cao. Hién nay, nhiéu bién phap bao quan
hat ngd sau thu hoach da duogc ap dung, nhung tén
thoi gian, hiéu qua thip va ton that sau thu hoach van
rat 16n. Do viy, nghién ciru tmg dung cong nghé tao
gidng ngd khang mot dang dugc nhiéu nha khoa hoc
quan tam, trong dé co chién luge tao cay ngd chuyén
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gen khang mot. Trong bai bao nay, chung t6i trinh bay
két qua danh gia kha nang khang mot va xéac dinh trinh
tu nucleotide cua gen defensinl (cADN) cua cac mau
ngd nham phat trién vector chuyén gen mang ciu triic
defensinl phuc vu tao dong ngd chuyén gen co kha
nang khang mot cao.
Vat lieu va phuong phap nghién ciu

Nghién ctru ndy sir dung 4 mau ngé dia phuong thu
thap ¢ cac tinh Son La (VNI1), Lao Cai (VN2, VN3,
VN4) va gidng ngd lai CP888 do Trung tim Gidng cay
trong Son La cung cap (bang 1).

Bdng 1: cdc mau/giong ngé sir dung nghién ciru

SIT  Ténmiu  Kyhigumiu  Diadiémthumiu  Khoilwgng 1.000 hat ()  Mau sic hat
Maison VNI Mai Son - Son La 220,82+0,63 Tim
Laocai VN2 Si Ma Cai - Lao Cai 220,38+0,84 Tréng
Simacai VN3 Si Ma Cai - Lao Cai 340,38+0,68 Tréng vang

Luthan VN4
CP888 CP88s

Si Ma Cai - Lao Cai
Giong ngd lai CP888

350,02+0,78 Ving do

[ S TC I NE .

310,92£1,16 Do

Péanh gia kha ning khang mot cua cidc mau ngod
bang cach xac dinh cac chi tiéu: khoi lugng ngd hao
hut, h¢ so gia tang quan thé, chi s6 man cam véi mot.

Khdi lugng ngo6 hao hut ¢ 16 thi nghi¢m dugc tinh
theo cong thirc:

P=X-P-P,(g)

Trong d6: P 1a khéi lugng thire dn hao hut & cong
thirc thi nghiém (g); P 1a khéi lwong thirc an can dugc
sau thoi gian thi nghiém; P la khoi lugng thirc dn hao
hut & cong thue ddi chimg; X 1a khéi luong thirc dn
dua vao thi nghiém (g) [6].

Hé sb gia ting quan thé (r) dugc xac dinh theo cong
thire: N = N x e"

Trong do: N, 1a s6 luong ca thé mot & thoi diém t;
N, la s6 luong cé thé mot dua vao thi nghiém ban dau;
r 1a hé sb gia ting quan thé [6].

Ty 1& nhiém mot = (So hat bi nhiém mot/téng sb hat
thi nghiém) x 100%

Chi s6 man cam v6i mot twong ddi (S) duge tinh
theo cong thurc:

1 .
S= S sina (an.bn + bn.cn + cn.dn + dn.en + ... + kn.an)

Trong do: S 1a chi s6 man cam mot tuong ddi; a la
g6c tao boi hai tryc mang tri s6 lién nhau a = 360%/12;
a, b, c, d... kla céac chi tiéu theo ddi; n 1a ky hi€u cac
mau/gidng nghién ctru.



ARN tong sé dugc tach chiét bang Trizol Reagent
KIT; cADN duoc téng hop theo quy trinh Maxima®
First Strand cADN Synthesis KIT; gen defensinl phan
lap tir ngd (ZmDEF1) dugc khuéch dai bang ky thuat
PCR voi cap mdi dic hiéu duoc téng hop tai hang
Macrogen (Han Qudc) véi trinh ty nhu sau:

ZmDEF-F: 5 ACGCGTCGACATGGCGCCGTCTCGACGCA ¥
ZmDEF-R: 5§ CCCAAGCTTGCAGATCTTCTTGCAGAAGCAC3’

Chu ky nhiét cia PCR 1a: 94°C/4 pht, lap lai 30 chu
ky, mdi chu ky: 94°C/45 gidy - 58°C/30 gidy - 72°C/60
gidy; 72°C/10 phut. San pham PCR duoc kiém tra bang
dién di trén gel agarose 0,8%; tinh sach san phém PCR
theo GeneJET PCR Purification KIT va gén vao vector
tach dong pBT r6i bién nap vao té bao kha bién E.
coli DH50 bang sdc nhiét (42°C trong 1 phut 30 gidy).
Vi khuan mang vector ti t6 hop dugc chon loc trén
moi truong LB dic bo sung X-gal, IPTG, khang sinh
carbenicilin va bang colony-PCR véi cip mdi M13.
Plasmid tai t6 hop dugc thu nhan béng cach tach chiét
theo phuong phap tach dong phan tur cia Sambrook va
Russell (2001) [7].

Trinh ty gen ZmDEF1 dugc xac dinh b@fmg thiét
bi giai trinh tu gen tu dong ABI Prism 3130 - USA/
Japan. S6 liéu dugc xir Iy bang phan mém BioEdit va
DNAStar.

Két qua va thao luan

Ddnh gid kha ning khdng mot ciia cic méu ngé
nghién ciru

DPé x4c dinh duoc kha niang khang mot ciia cac
mau ngd nghién ctru, khéi lwong hao hut, hé sb gia
tang quan thé mot va ty 1¢ nhiém mot cta cac mau ngd
nghién ctru da dugc xac dinh ¢ cac thoi diém 15, 30,
45 va 60 ngay lay nhiém mot nhan tao v&i 10 ciip mot
dugc tha, két qua duoc trinh bay ¢ bang 2.

Bdng 2: khoi lwgng ngé hao hut, hé sé gia tang qudn thé mot va ty Ié

nhiém mot cua cac mau ngé nghién ciru

15 ngay nhiém mot 30 ngay nhiém mgt 45 ngay nhiém met 60 ngay nhiém mot

Méu

P r N P r N(%)  P(g) r % Plg) r N(%)

Maison 0,67 0,023 434
112 0,036 622
110 0,034 243
0,86 0,031 422

1,720,042 786

1,83 0,048 10,23
3120071 15,88
243 0,067 11,86
2,140,062 953
39 0,079 1738

241 0,066 32,76
462 0,093 4621
449 0,086 36,08
362 0076 32,68
5,520,098 48,63

578 0,061 88,03
10,88 0,087 100
9,38 0,081 96,26
8,93 0,072 89,14
11,87 0,083 100

Laocai
Simacai
Luthan
CP888

Ghi chii: P(g): khoi hrong ngd hao hut ¢ 16 thi nghiém, r: hé sé gia ting
quan thé mot; N(%): ty 1é nhiem mot cua cac mau ngo

Két qua ¢ bang 2 cho thay, trong lugng hao hut cua
cac mau ngo nghién curu tang dan tir ngay nhiém mot
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thir 15 dén 60. O ngay nhiém mot thir 60, khdi luong
hao hut cta giéng ngd lai CP888 1a cao nhat (11,87
g), tiép dén 1a mau Laocai (10,88 g), Simacai (9,38 g),
Luthan (8,93 g) va thap nhat 1a mau Maison (5,78 g).
Cung v6i khdi lugng thirc an hao hut & 16 thi nghiém,
hé sb gia tang quén thé mot & cac thoi diém 15, 30,
45 va 60 ngay nhiém mot nhan tao di duoc xac dinh.
Hé sb gia ting quan thé 13 dai luong biéu thi s6 lugng
c4 thé mot gla tang trong don vi thoi gian va tren mat
cé the. H¢ s6 gia tang quan thé mot cua cac mau ngd
nghién ciru ting dan tir 15 dén 45 ngay nhidm mot,
ngay thtr 60 thi hé sé nay bit ddu giam do lic nay
lugng thirc an con it, hon nira $6 luong cé thé mot tang
1én, nén khong di thirc &n cho quén thé, vi thé hé sb tr
vong tang lén. O ngay nhiém mot thir 45, hé s6 gla tang
quan the ciia cac mau nghlen ctru 1a cao nhat, trong
d6 & miu Maison hé sb dat 0,066 (thap nhét trong céac
mau nghién ctru) va giéng ngd lai CP88S co hé s cao
nhat, dat 0,098.

M&i binh thi nghiém c6 s hat ngd cua cic mau
nghién ctru bang nhau va dugc tha 10 cip mot, sau
cung thoi gian lay nhim mot xac dinh ty 1& sd hat
bi nhiém mot. Két qua bang 2 cho thiy, cic mau ngd
nghién ctru c6 ty 16 nhiém mot ting dan va dén 60 ngay
thi cAc mau CP888 va Laocai di nhiém mot 100%,
con mau Simacai nhiém 96,26%, mau Luthan nhiém
89,14% va thap nhat 1a mau Maison nhiém 88,03%.
Tur cac chi tiéu phan tich trén, da xac dinh dugc chi sb
man cam mot tuong dbi ctia cac mau ngd nghién ciru
(bang 3).

Bang 3: chi so twong doi vé sy man cam mot (S) cia cac mau ngo nghién ciru

Mau
S 836,036

Luthan
845,979

CP888
1.528,041

Simacai
1.022,977

Laocai
1.408,678

Maison

Két qua & bang 3 cho thay, glong ngo lai CP888
man cam nhat véi mot, chi sd mam cam v&i mot tuong
dbi 1a 1.528,041, tlep dén 1a miu Laocai, Simacai,
Luthan va thap nhit 13 mau Maison (chi s6 mam cam
vo1 mot trong ddi la 836,036). Nhu vay, trong cac mau
ngd nghién ctru, mau Maison c6 kha ning khang mot
cao nhat. Chung t6i tiép tuc phan tich dic diém cua gen
ZmDEF cua cac mau ngd nham tim mdi lién hé véi
dac tinh khang mot cta cay ngo.

Tach dong va xdc dinh trinh tw gen ZmDEF1 tir
cdc méu ngé nghién ciru

Dua vao trinh tu ¢6 ma sd JF797205 trén Ngan
hang gen qudc t€, cdp moi dac hi¢u ZmDEFI-F/

40



ZmDEF1-R di dugc thiét ké dé khuéch dai doan ma
hod cua gen ZmDEF1 v&i kich thude ude tinh khoang
0,25 kb.

0 ngo, ZmDEF'1 chi dugc phién ma ¢ hat non va
hat truong thanh, con cac mo khac thi khong hoat dong
va hoat dong dudi sy cam ung cua meja hoac ABA
[8]. Do @6, hat cac mau ngd dugc xir Iy ABA, ngam
i cho nay mam va thu 14 sau 5-7 ngay tudi dé tach
ARN tong s6. ARN duoc sir dung 1am khuén cho phan
ung phién ma ngugc tao cADN. Phan irng PCR nhén
ban doan ma hoa cua gen ZmDEFI voi cap mdi dic
hiéu, két qua kiém tra san pham PCR bang dién di trén
gel agarose cung thang ADN chuén 1 kb plus duoc thé
hién ¢ hinh 1.

VKl VNI VNI VN4 CPEEE

M
mawr
S
[
-
s

—~025kb

Hinh 1: hinh anh di¢n di san phdm RT-PCR nhén gen ZmDEF1
ciia cac mau ngé nghién ciru (M: thang ADN chudn 1 kb plus;
VNI, VN2, VN3, VN4: cac mau ngé dia phuwong;, CP888: giong ngé lai)
Két qua thu dugc & hinh 1 cho thay, ca 5 miu ngd
déu cho san pham PCR v&i mot bang ADN vdi kich
thude ude tinh khoang 0,25 kb, kich thudc nay phu
hop theo tinh toan 1y thuyét va twong tng véi kich
thude cua doan ma hod cua gen ZmDEF1 & ngd mang
mi s JE797205 trén Ngan hang gen qudc té. Tuy
nhién, dé khang dinh chinh xac san pham thu duoc
13 gen ZmDEFI, ching t6i tién hanh tach dong, xéac
dinh trinh tu nucleotide va so sanh véi trinh tu gen
ZmDEF1 dugc cong b trén co so dit liéu NCBIL

Séan phém PCR duogc tinh sach va gén vao vector
tach dong pBT, sau d6 bién nap vao té bao kha bién E.
coli DH50 va chon loc khuén lac tring bang phan tng
colony-PCR véi cap moi M13. Nhitng khuén lac tring
duong tinh v6i colony-PCR c6 kha nang mang vector
tai to hop pBT ZmDEFI. Sau khi tich plasmid tir sinh
khéi vi khuan, ching t6i thyc hién kiém tra sy c6 mit
ctia gen ZmDEF bang cach sir dung enzyme gi6i han
BamHI dé ciat plasmid tai to hop (hinh 2).
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M= VN1 VNI VN3

VN4 CPBBE CP

Hinh 2: két qua dién di kiém tra plasmid tdi t6 hop cdt bang BamHI
(M: thang ADN chuafn 1 kb plus; VNI, VN2, VN3, VN4, CP888:
plasmid tai to hop pBT ZmDEF 1 cat boi BamHI;

DC: plasmid tai t6 hop pBT ZmDEF 1 khong cat boi BamHI)

Theo tinh toan Iy thuyét, vector pBT c6 kich thudc
2,7 kb, san pham PCR gen dich 0,25 kb thi plasmid tai
t6 hop co kich thudc khoang 2,95 kb. Két qua dién di
kiém tra (hinh 2) cho thiy, cic dong khuén lac tring
duong tinh v6i colony - PCR déu mang plasmid tai to
hop (pBT_ZmDEF1). Céc plasmid tai to hop dugc sir
dung dé x4c dinh trinh tu nucleotide.

Xdc dinh trinh tw gen ZmDEFI1 tir mARN cdc
mdu ngo nghién ciru

Két qua xac dinh trinh ty nucleotide cua gen
ZmDEF I phan 1ap tir mau ngd nghién ciru cho thay cac
trinh tu gen thu duoc co6 kich thudc 243 bp (hinh 3).

Hinh 3: trinh tw gen ZmDEF 1 ciia cde mau ngo nghién ciru
va JF797205 trén Ngan hang gen quoc té

Két qua so sanh trinh tu nucleotide ctia gen
ZmDEF1 & 5 miu nghién ctru véi trinh tyr nucleotide
cia gen ZmDEF] cbng bd trén Ngan hang gen quéc
té (ma s6 JF797205) c6 d6 twong dong cua cac trinh
tu gen nay 1a 98,8 dén 99,6%, nhu vay da phan l1ap va
tach dong thanh cong gen ZmDEFI (mARN) tur céc
mau ngd nghién ctru. Giita cac trinh tw gen defensinl
¢0 5 vi tri nucleotide sai khac & cac vi tri nucleotide
thu 43, 53, 101, 161 va 195 (hinh 3). Trong d6, mau
Maison va CP888 khac nhau & vi tri nucleotide thir 53,
101 va 161. Pac bi¢t ¢ vi tri tht 101, thudc bo ba quy
dinh amino axit thir 34 ctia chudi polypeptide, & mau
Maison 1a G con CP888 1a A nén rit c6 thé dan dén



su sai khac amino axit gitra hai trinh ty, do do tiép tuc
phan tich trinh ty amino axit suy dién tir gen ZmDEF]
ciia cidc mau nghién ctiru. Cac trinh ty gen ZmDEF1
cua cac mau Maison, Laocai, Simacai, Luthan va
Cp888 di dugc diang trén Ngan hang gen qubc té véi
mé s6 LN650982, LN650980, LN650983, LN650981,
LN650979. Trong d6, trinh tyr gen ctia mau Maison
duoc str dung dé phat trién vector chuyén gen véi muc
dich tang cuong kha nang khang mot ¢ ngo.

Trinh ty amino axit suy dién tir gen ZmDEF] clia
cac mau ngd nghién ciru va JF797205 déu c6 80 amino
axit (hinh 4). Két qua nay ciing phu hop vdi nghién ciru
cua Baosheng va cs (2011) khi phan lap gen ZmDEF 1
tur giong ngo NongDal08 phuc vu chuyen gen v&i muc
dich khang nam [8]. Hinh 4 cho thay, giita c4c trinh tu
nghién ctru c6 4 vi tri amino axit khac nhau & cac vi tri
th 15, 18, 34, 54 cta protein defensin.

IE797205 \'1 DP S RRMA A p{ LVI \ L1
Sima(ai ......
Laocai . . . . . . . . . . . ..

Luthan

cpP88s8 . . . . ... L.

ECK‘E

'f}:l‘ .T‘fk\. {F ‘rRHcCL SQSHRJ KGL

JE797205 C\ v QT}:\]P

TRKCICKKIC"

Hinh 4: trinh tw amino axit cia defensinl ¢ cdac r{ufulnghién clru
va JF797205 trén Ngan hang gen quoc té

CAu truc cta defensin thuc vat gém Vl‘mg tin hi¢u
dan & dau N va ving chirc ning nim ¢ dau C. Ving
chirc nang thucmg chua tir 45-55 amino axit. O ngd,
ving tin hiu ddn gdm 31 amino axit, ving chirc ning
gdm 49 amino axit. Trong ving chirc ning co chira 8
phan tu Cys & céc vi tri amino axit thu 3, 14, 20, 24,
34, 43, 45 va 49, chung tao nén 4 cau disulfide giita
céc cap Cys3 - Cys49, Cys14 - Cys34, Cys20 - Cys43,
Cys24 - Cys45 giup cho su 6n dinh ciu tric khong
gian cua defensin [8]. Cau ndi disunfide giita cac Cys
trong vung chiic nang cua defeinsin gitt vai tro quan
trong trong quyét dinh trc ché a-amylase & rugt mot.
Hinh 4 cho thy, trong viing chirc ning ciia protein suy
dién ctia cAc mau ngd nghién ctru ¢ 2 vi tri amino axit
sai khac nhau 1a vi tri 3 va 23. Pac biét & vi tri amino
axit thir 3, cic mau ngd dia phuong Maison, Laocai,
Simacai, Luthan va JF797205 déu 1a Cys dé tao cau
nbi disunfide v6i Cys thir 49, con gidng ngd lai CP888
thi vi tri tha 3 nay 1a tyrorine (Y). Vi vy, trong cau
tric protein defensinl cia gidng ngd lai CP888 s& chi
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c¢6 3 cau nbi disunfide, dic diém nay c6 thé lién quan
dén tinh 6n dinh cua protein va rit c¢6 thé lam giam
hoat tinh rc ché a-amylase, tang tinh man cam v&i mot
ctia gidng ngd nay.

Vé khong gian ba chiéu, defensin gom 3 phién gép
B va mot chudi xodn a. Trong d6 giira nép gap B thu 2
va thur 3 c6 vung Loop 3, vung nay c6 chuirc nang quan
trong trong uc ché hoat dong cua a-amylase cua mot.
Do c¢6 su lién két giira Loop 3 v6i trung tdm hoat dong
(3 Loop: Loop A, Loop B, Loop C) cua a-amylase &
mot, di ngin can co chat tinh bot di vao [9]. Su tc
ché nay biéu hién thap ddi v6i o-amylase clia dong
VAt ¢6 va, vi ¢6 su sai khac vé do dai cua 3 Loop trung
tam hoat dong ctia o-amylase cua dong vat rat ngin va
mé rong hon nén Loop 3 cua defensinl khong lién két
vao duge. Nhu vay, co thé img dung bién phap ning
cao ham lugng defensinl trong hat thuc vat nhim tang
cuong kha nang khang lai con trung gay hai ¢ ngo, lua
gao va dau xanh.

So sanh trinh tw gen ZmDEF1 phan lap tir ADN
va cADN

Viéc so sanh trinh ty gen ZmDEF'I phan lap tot ADN
va phan 1ap tir cADN cho phép tim ra dic diém céu
truc cua gen, dong thoi lam can cir dé phan tich sy
c6 mat cua gen chuyen trong hé gen ciy ngd chuyén
gen. Chung t6i tién hanh phan lap va giai trinh ty gen
ZmDEF] tir ADN tong s6 ctia mau ngd Maison c¢6 kha
nang khang mot cao nhat, két qua thu dugc doan ADN
c6 kich thude 345 bp. Trinh tu gen ZmDEF I phan 1ap
tir ADN ctia mau Maison di duoc ding ky trén Ngan
hang gen qudc t& v6i ma s6 LN809934. So sanh trinh
tu gen ZmDEF I tach dong tir cADN véi ADN cuia miu
ngd Maison, gen co tong chiéu dai 345 bp, ciu tao gdm
2 exon xen k& boi intron ¢6 chidu dai 1a 102 bp (hinh 5).

345

Hinh 5: cau triic ciia gen ZmDEF1 ciia mau ngé VNI

Phén lap thanh cong gen ZmDEF I tir ADN cho théy,
cip moi dic hiéu ZmDEF-F/ZmDEF1-R c6 thé dung
dé phan biét céy ngd mang gen chuyén voi cay khéng
mang gen chuyén ZmDEF] bang phan tmg PCR. Ddi
v6i ngd mang gen chuyén, cap mdi nay co thé khuéch
dai ZmDEF I noi tai cho kich thudc doan ADN la 345
bp, dong thoi khuéch dai ca ZmDEFI ngoai lai cho
kich thudc doan ADN la 243 bp. Cay khong mang gen
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chuyén chi khuéch dai dugc mot san phém la ZmDEF1
ndi tai cho kich thudc doan ADN 1a 345 bp.

Sw da dang vé trinh tw ving ma hod ciia gen
ZmDEF] ¢ cdy ngo

Dé xac dinh mirc do da dang trong trinh ty nucleotide
cua gen ZmDEF1, chung t6i thuc hién so sanh viung
ma hod cuia gen ZmDEF I phan 1ap tir cac gidng ngd co
ma s trén Ngan hang gen quéc té (bang 4).

Bang 4: thong ké mét s6 trinh t gen ZmDEF1 dé phan tich da dang di truyén

STT  Misé NCBI  Nimcongbd  Ving phén lap Tac gid
1 LN650979 2014 Viét Nam ViT.X.T vacs
2 LN650980 2014 Viét Nam ViT.X.Tvacs
3 LN650981 2014 Viét Nam ViT.X.Tvacs
4 LN650982 2014 Viét Nam Vi T.X.T vacs
5 LN650983 2014 Viét Nam Vi T.X.T vacs
6 NMO001153529 2013 My Schnable P.S va cs
7 EU531731 2009 Italia Padovan L va cs
8 EU9%1911 2008 My Alexandrov N.N va cs
9 EU958657 2008 My Alexandrov N.N va cs
10 EU952901 2008 My Alexandrov N.N va cs
11 EF200066 2007 Trung Quéc ~ Wang B va cs
12 DQ244829 2006 Trung Quc  JiaJ vacs
13 BT009185 2003 My Tingey S.V va cs
14 JE797205 2011 Trung Quéc Wang B.S

Két qua danh gia su da dang cua trinh tu gen
ZmDEF] cua céc trinh ty nghién ctu dugc thé hién
trén so do hinh cay ¢ hinh 6.

LN650980.5eq
LNB50982.5eq
— LNB50979.seq
— LN650981.seq
LNG50983.s
_| JF797205.5eq
EF200066.seq
NMO00 1153529
‘ EU961911.5eq
EU9586857.5eq
| DQ244829.sec
E BT009185.seq
s EU952901.s
| EU531731.5eq

3

2.8

2 0
Nuc lectide Substitutions (x 100) |

Hinh 6: so dé hinh cay thé hién su khdc biét di truyén vé trinh tu nucleotide
doan ma hoa ciia gen ZmDEF1

Két qua hinh 6 cho thiy, 14 trinh ty ving ma héa cta
gen ZmDEFI chia thanh 2 nhém 16n véi khoang cach
di truyén 1a 2,8%. Nhom 16n thir nhat gdm 13 trinh ty
gen va chia thanh 4 nhom nhé (nhém nho thi nhat gdm
céc trinh gen c6 quan hé gan giii véi nhau: LN650982,
LN650980, LN650983, LN650981, LN650979 phan
1ap & Viét Nam). Nhém 16n thtr hai chi bao gom duy
nhit mot trinh tu gen mang ma EU531731 (Italia).
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Két luan

Trong cac mau ngd nghién ciru, mau Maison c6 kha
ning khang mot cao nhat, thip nhat 1 giéng ngo lai
CP888. Gen ZmDEFI phan lap tr mARN ctia cac mau
ngd dia phuwong va gidng ngd lai CP888 ¢ kich thudc
12 243 bp ma hoa chudi polypeptide dai 80 amino axit.
Trinh ty nucleotide cua gen ZmDEFI cla cac mau
nghién ctru ¢6 su sai khac ¢ 5 vi tri nucleotide. Trinh
tu amino axit suy dién cua defensin cac mau ngé dia
phuong chira 8 Cys tao nén 4 cau ndi disunfide, gidng
ngo lai CP888 cd 7 Cys. Trinh tuy nucleotide cua gen
ZmDEF I tir ADN c¢6 chiéu dai 345 bp gém 2 exon va
1 intron. Trinh tu gen ZmDEF1 thu nhan dugc tir cac
mau ngod nghién ctru 1a co s¢ dé tao vector phuc vu
chuyén gen nham cai thién kha ning khang mot & cay
ngo.

Loi cam on

Céng trinh dwoc hoan thanh nho kinh phi cia dé tai
khoa hoc va cong nghé cd'p Bo Gido duc va Pao tao,
md s6: B2014-TN06-04. Cdc tac gia xin cam on su ho
tro tir dé tai va trang thiét bi ciia Phong thi nghiém
trong diém cong nghé gen (Vién Cong nghé Sinh hoc).
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Thiét ké vector biéu hién thuc vat mang gen ZmDREB2A-S

t6ng hdp nhan tao va bién nap vao Agrobacterium tumefaciens

Huynh Thi Thu Hué"', Bui Manh Minh!, Doan Thi Bich Thao?
Nong Van Hai', Bui Manh Cuong?
'Vién Nghién cdu hé gen, Vién Han lam Khoa hoc va Cong nghé Viét Nam
2Vién Nghién cdu ngoé, Vién Khoa hoc Nong nghiép Viét Nam
Ngay nhan bai 5.6.2015, ngay chuyén phan bién 10.6.2015, ngay nhan phan bién 8.7.2015, ngay chap nhan dang 13.7.2015

DREB2A (dehydration responsive element binding protein 2A) 12 mjt yéu t6 phién ma quan trong tham
gia vao phin ng chiu han ciia thye vat nho kha ning twong tic véi cac tiéu don vi ciia ADN polymerase
ciing nhw kha ning gin bam dic hiéu cic yéu to diéu hoa dang cis 1a DRE/CRT. O ngd, cac bién d6i sau
phién ma sé tao thanh mARN ZmDREB2A dang S, tir do dich ma tao thanh dang protein ¢6 chirc nang
hoat héa cac gen chong chiu han. Trong nghién ctru nay, doan gen tong hop nhin tao ZmDREB2A dang S
¢6 chira viing mang mi cho mot protein diy di gom 318 axit amin da dwoc giin vao vector pPCAMBIA1300
dé tao vector chuyén gen cé ciu tric ubi:: ZmDREB2A-S:: 35S terminator nham muc dich biéu hién gen
lién tuc trong cdy, toan bd vector da dwoe bién nap vao té bao vi khuin A. tumefaciens tao nguyén liéu cho
cAc nghién ciru chuyén gen nhim nang cao tinh chiu han & thue vat.

Tir khoa: A. tumefaciens, gen ZmDREB2A-S, khang han, ngoé, pCAMBIA1300.
Chi sé phén logi 4.6

CONSTRUCTION OF BINARY VECTOR
CONTAINED ARTIFICIAL ZMDREB2A-S GENE
AND TRANSFORMATION INTO
AGROBACTERIUM TUMEFACIENS

Summary

DREB2A (dehydration responsive element binding protein
2A) is an important transcription factor involved in drought-
inducible gene expression in plant. DREB2A proteins are
able to bind regulatory elements DRE/CRT specifically
as well as interact with the DNA polymerase subunits to
form transcriptional complex. In Zea mays, the mRNA
splicing process will create ZmDREB2A-S mRNA form, thus
induce drought tolerance genes. In this study, the artificial
ZmDREB2A-S gene which contains complete coding region
for a functional protein consisting of 318 amino acids has
been designed. The expression cassette ubi:: ZmDREB2A-
§8::35S ter was cloned into the pCAMBIA1300 vector and then
introduced into A. tumefaciens cells to produce materials for
further plant drought tolerance researches.

Keywords: A. tumefaciens, drought tolerance, pCAMBIA1300,
Zea mays L., ZmDREB2A-S gene.

Classification number 4.6

*Tac gid chinh: Email: hthue@igr.ac.vn; Tel: 0984630757
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Pat van de

O thyc vat, cac yéu td diéu hoa cis
dang DRE dong mot vai tro quan trong
trong viéc hoat héa cac gen tham gia
trong co ché cam Gng chdng han va
lanh. Sy biéu hién cua gen DREBIA
va hai trinh ty trong dong cia né duoc
cam tng boi diéu kién nhiét do thap,
trong khi sy biéu hién cua gen DREB2A
va cac trinh tu twong dong cta né duoc
cam tng boi didu kién kho han. Gen
DREB2A4 dugc phan lap & Arabidopsis
la gen ma hoa cho protein bam trinh tu
DRE/CRT va dugc cam ung hoat dong
bdi cac stress ap sudt tham thau va diéu
kién han [1]. Trong nghién ciru gan day,
Sato va cong sy di cong bd kha ning
tuong tac cua protein AtDREB2A voi
tiéu don vi B3-1 ctia ADN polmerase I
(DPB3-1) va cac yéu td nhan (NF-YA,
NF-YB) dé tao nén phtc hop co thé
hoat hoa su biéu hién céc gen dich cua



AtDREB2A tham gia vao qua trinh chiu han [2].

Nghién ctru DREB2 & ciy Arabidopsis cho thiy,
ving trung tim cua DREB2 ¢6 mang mot ving diéu
hoa am tinh va sy cit bo ving d6 tao nén protein
DREB2A c¢6 hoat tinh (DREB2A-CA). Su biéu hién
cia DREB2A-CA ¢ ciy Arabidopsis chuyén gen khi bi
gay han cho thy biéu hién mot loat cac gen chong han
va chong stress nhung cay c6 kiéu hinh cdi coc. Khi
DREB2A-CA duoc biéu hién dung hop véi cic protein
phat huynh quang, chiung dwoc quan sat thiy xuat hién
nhiéu trong nhan [3]. Mot s gen dich dugc hoat hoa
sau khi c6 sy hoat dong cia DREB2A rat khac so véi
DREBIA, nguyén nhan la do su khac nhau ¢ trinh tu
bam dac hiéu cuia DREB2A so vdi DREB1A. Trinh tu
bam dac hi¢u cua DREB1A 1a A/GCCGACNT trong
khi DREB2A uu tién bdm trinh tr ACCGAC. Sy biéu
hién DREB2A-CA cling cam ting biéu hién mot loat cac
gen soc nhiét va lam ting kha niang chéng han cua cac
cay chuyén gen [4]. Trong thap ky qua, cic nghién ctru
chuyén gen DREB2A4 da dugc nhiéu nhém nghién ctru
trén thé gioi thye hién trén nhiéu déi tugng, voi muc
dich va quy mé khac nhau. Cac nghién ctru chuyén gen
ZmDREB2A vao ciy md hinh Arabidopsis déu mang
lai két qua nang cao stc chiu han trén cay chuyén gen
[5]. Nam 2014, Sadhukhan va cong su da phan lap gen
VuDREB2A trén dau diia (Vigna unguiculata L. Walp),
tién hanh chuyén gen 1én Arabidopsis va thu dugc cac
dong cay chiu han [6].

O Viét Nam, trong thoi gian qua dd co mot sb
nghién ctru chuyén gen nham nang cao tinh chiu han
cho cdy trong nhu ngd, laa, dau trong. Nhom nghién
ctru ciia ching toi da thiét ké, tong hop va cai bién
gen CspB c6 nguodn gbc tir vi khuan Bacillus subtillis,
ma hoa cho protein ARN chaperone c6 chirc nang gitp
cho céc sgi mARN tOn tai bén viing ¢ dang soi don
trong diéu kién moi truong khic nghiét va chuyén gen
vao 3 dong ngd Viét Nam V152N, C436 va C7N. Qua
két qua phan tich va danh gia kha ning hiru thy cua cay
chuyén gen cho thay, dd chuyén thanh cong gen chiu
han modiCspB véi tan sb chuyén gen vao cic ngudn
vat li¢u dat ty I¢ trung binh 1a 0,56% [7]. Ngoai ra, ndm
2009, Pham Xuan Hoi va cong sy da tién hanh phan
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lap va giai trinh ty yéu t& phién ma OsRAP2.44 trén
ciy lua, 6 trinh tu twong dong voi ZmDBF trén ngd
[8]. Pdng thoi, Cao Lé Quyén va cong sy ciing phin
lap duoc gen OsDREB2A trén cdy lua Moc Tuyén
(MtOsDREB24), chuyén gen nay vao ciy laa Chanh
Trui dudi sy didu khién cta Ubiquitin promoter va d
thu duoc 16 dong chuyén gen co gen dich trong hé
gen [9]. Nguyén Van Pong va cong su di bién nap
thanh cong gen GmMyb mot yéu té diéu hoa phién ma
lién quan dén tinh chiu han vao gidng dau twong DT22
[10].

O cay ngd, ton tai hai dang mARN 1a ZmDREB2A-L
va ZmDREB2A-S. Dang ZmDREB2A-L c6 chiéu dai
1.336 bp, chi md hoa cho doan peptide c6 chiéu dai
89 axit amin, chudi peptide khong c6 domain ERF/
AP2 gin v6i ADN va dan dén hinh thanh dang khong
¢6 chtic nang. ZmDREB2A-S ¢6 chiéu dai 1.283 bp,
mi héa cho protein gdm 318 axit amin c¢6 cac domain
ERF/AP2 dién hinh cua cac loai DREB nén 1a dang c6
chtrc nang. Dang S ngan hon dang L 53 bp (hinh 1), khi
cay chiu stress thi xdy ra qua trinh xtr 1y sau phién ma
mARN dang ZmDREB2A-L bi cat di 53 bp dé thanh
dang ZmDREB2A-S c6 hoat tinh va khi binh thuong thi
da phan mARN ZmDREB2A khong bi cit 53 bp va &
dang ZmDREB2A-L [5]. Do vay, dang ZmDREB2A-S
mai ¢ vai trd trong viée chong chiu han cho ciy ngd
va chi duoc xuat hién khi diéu kién méi truong han
han. Tuy nhién, trong diéu kién han han sy xuét hién
va duy tri cia mARN ZmDREB2A dang S dién ra rat
nhanh nén viéc phan 1ap doan gen ndy trén cac mau bi
han gip nhiéu khé khan, do véy, viéc tong hop nhan
tao doan gen ZmDREB2A4 dang S s€ khéc phuc duoc
kho khan trén.

| AGAGCATAT GOAGCAMMGGOCAGLOCTETGETGCATGGT TCCATCAGAACAGT)

/.

ZmiREB2AL
ZmRES24-5

Slor—

af— L-rav

e S

Hinh 1: su khac biét gitta ZmDREB2A-L va ZmDREB2A-S [5]

Trong nghién ctru nay, ching t6i tién hanh thiét ké
vector pPCAMBIA1300 mang gen ZmDREB2A dang S
tong hop nhan tao trong ciu trac biéu hién c6 promoter
ubiquitin va 35S terminator. Sau do, vector tai t6 hop



duoc bien nap vao vi khuan 4. tumefaciens dé phuc vu
cho muyc dich chuyén gen.

Nguyén liéu va phuong phap nghien ciu
Nguyén liéu

Céc vector duoc sir dung gom: vector pUC57 mang
gen ZmDREB2A-S dugc téng hop tir hang Genscript
(Hong Kong), vector tach dong trung gian pRTRA
mang ubiquitin promoter d3 dugc thiét ké dwa trén
vector goc pRTRA7/3 tai Phong Pa dang sinh hoc hé
gen (Vién Nghién ctru hé gen), vector pPCAMBIA 1300,
chung 4. tumefaciens LBA4404 da dugc luu trir tai
Phong Pa dang sinh hoc hé gen.

Cip modi dé nhan doan gen ZmDREB2A-S
duogc ching toi thiét ké dua trén trinh tu doan gen
ZmDREB24-S ma s6 NM 001112406 va dugc tong
hop tir hang Genscript c6 trinh ty nhu sau:

ZmDREB2AF1: 5" ACGGATCCATGACGCTGGATCAG 3’
ZmDREB2ARI: 5’ ACTAGCGGCCGCGTTTAGCCGCTCC 3
Phwong phap

Cac phuong phap sinh hoc phéan to nhu PCR, xur
Iy ADN plasmid v&i enzyme han ché, ghép ni gen
véi vector, bién nap vector vao té bao vi khuan duoc
thuc hién theo hudng dan cua sich Cam nang phong
thi nghi¢m theo Sambrook va Russell (2001).

Két qua va thao luan

Poan gen ZmDREB2A dang S dugc tong hop va
tach dong trong vector pUCS57 tai hang Genscript
dua theo cong bd trén ngan hang Genbank vé gen
ZmDREB2A dang S v&i ma s6 NM 001112406. Poan
gen tong hop c6 chira day dii nucleotide ving CDS
ma hoa cho 316 axit amin (hinh 2) cua protein chirc
ning ZmDREB2A. Trinh ty amino axit suy dién tir
trinh tw gen ZmDREB2A tong hop da dugc so sanh véi
trinh ty amino axit cia ZmDREB2A trong Genbank
(BAE9601) cho thay, khong c6 su sai khac amino axit
nao (hinh 3) va da téng hop dugc chinh xac doan gen
ZmDREB2A dang S. Tir d6, ching t6i tién hanh céc
thi nghiém lap ghép gen ZmDREB2A-S vio cac vector
trung gian (pRTRA chtra ubiquitin promoter) va vector
biéu hién thyc vat (p)CAMBIA1300).
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Hinh 2: trinh tw nucleotide va amino axit suy dién ciia gen ZmDREB2A
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Hinh 3: so sanh trinh tw amino axit suy dién ciia gen ZmDREB2A tong hop
voi trinh tw amino axit ciua ZmDREB2A trong Genbank (BAE9601)

Véi cip mdi ZmDREB2AF1 va ZmDREB2ARI,
doan gen ZmDREB2A-S c6 kich thudc 954 bp duoc
nhan bang phan tng PCR sir dung khuoén ADN la
pUC57 tai t6 hop mang gen ZmDREB2A-S. Sau do,
doan gen ZmDREB2A-S duoc tao dau so le nho cit
v6i enzyme BamHI va Notl dé thich hop cho viéc
cheén vao vector trung gian pRTRA c6 kich thudc
khoang 5 kb da c6 chira ubiquitin promoter ciing dugc
mo vong véi BamHI va Notl. Hinh dién di kiém tra
ADN trén gel agarose cho thdy, véi kich thudc doan
gen ZmDREB2A-S 1a khoang trén 900 bp (hinh 4,
duong chay 1) va vector pRTRA da c6 chtra ubiquitin
promoter va 35S terminator la khoang 5 kb (hinh 4,
dudng chay 2), vector pRTRA tai to hop néu duoc gin
thém gen ZmDREB2A-S s€ co kich thudc khoang 6 kb
(hinh 4, dudng chay 3) hién thi san pham duoc cit mo
vong v&i BamHI cua vector pRTRA ubi:: ZmDREB2A-
S::358 1a phu hop véi tinh toan 1y thuyét. Diéu nay
cho thiy, chung t6i da thiét ké dugc céu tric ubi::
ZmDREB2A-S:: 35S trong vector trung gian pRTRA.
Toan b céu tric ubi:: ZmDREB2A-S:: 35S da dugc
xac dinh trinh tu va so sanh véi cac trinh tu géc cua
ubi promoter, gen ZmDREB2A4-S va 35S terminator,
két qua cho thiy cac doan dd dugc ghép ding trat tu
va khong c6 su sai khac vé nucleotide so véi cac trinh
tw géc.
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Hinh 4: kiém tra doan gen ZmDREB2A-S trong vector pRTRA7/3
Ghi chi: M: marker 1 kb; 1: san pham PCR nhan ZmDREB2A4-S; 2: pRTRA
chira ubiquitin promoter mo vong voi BamHI va Notl; 3: vector pRTRA
ubi:: ZmDREB2A-S:: 35S mo vong voi BamHI; 4: vector pRTRA ubi::
ZmDREB2A-S:: 35S

DPé tao vector biéu hién thuc vat mang gen
ZmDREB2A-S, toan b¢ cu tric ubi:: ZmDREB2A-S::
358 dugc cat tir vector trung gian bang HindIII c6 kich
thudce 3,2 kb va lai voi vector pPCAMBIA1300 cling
dugc mé vong voi HindIII ¢6 kich thude gan 9 kb (hinh
5A). Sau khi bién nap san pham lai vao té bao E. coli,
chung t6i thu duoc hai dong plasmid s6 2 va 5 cao hon
vector pPCAMBIA1300 chua tai to hop. Hai dong nay
duoc kiém tra bang cat voi HindIIl, két qua 1a dong sb
5 ¢6 doan chen kich thude 3,2 kb twong tng v6i tinh
toan vé kich thudc cta ciu triic ubi:: ZmDREB2A-S::
35S (hinh 5B). Sau dé, plasmid nay duoc bién nap vao
té bao A. tumefaciens dé chon té bao tai to hop voi
pCAMBIA1300 wubi:: ZmDREB2A-S:: 35S. Két qua
PCR nhan doan gen ZmDREB2A-S tit khuon plasmid
duoc tach tir 3 dong A. tumefaciens sau bién nap sir
dung cip mdéi ZmDREB2AF1 va ZmDREB2ARI
(hinh 6) d3 cho thiy, ca 3 dong té bao A. tumefaciens
déu c6 chira gen ZmDREB2A-S véi kich thude khoang
1 kb diing theo tinh toan 1y thuyét.

kb
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A) M: marker 1 kb; 1: dogn B) M: marker 1 kb;1-2: hai dong plasmid

ubi:: ZmDREB2A-S:: 358 duoc tao dau sole véi 2va 5 dwoe cdt véi HindIII; 3: vector
HindlII; vector pCAMBIA1300 cat voi Hindlll pCAMBIA1300 cdt véi HindIll

Hinh 5: kiém tra cu tric ubi:: ZmDREB2A-S :: 358 trong vector pCAMBIA1300

Nhu véy, gen ZmDREB2A dang S di dugc gin vao
trong cAu tric c6 ubiquitin promoter va 35S terminator
trong vung T-ADN cua vector pPCAMBIA1300, vector
chtra gen chi thi chon loc thyc vat 1a hygromycin. So dd
ciu tric vector pPCAMBIA1300 ubi:: ZmDREB2A-S::
35S thé hién ¢ hinh 7.
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M: marker 1 kb;1-3: san phénl PCR tir plasmid; 4: déi chirng dirong
Hinh 6: PCR kiém tra sw c6 mat ciia gen ZmDREB2A-S trong vi khudn A. tumefaciens
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Hinh 7: 5o dé vector pCAMBIA1300 mang gen ZmDREB2A-S

Két luan

Trong nghién ciru ndy, doan gen tong hop nhén tao
ZmDREB2A4 dang S ¢ chia diy du ving mang mi
cho mét protein gdm 318 axit amin da duogc thiét ké
trong vector pPCAMBIA 1300 nam trong ciu tric ubi::
ZmDREB2A-S:: 35S, vector ndy di dwoc bién nap
vao trong té bao vi khudn A. tumefaciens phuc vu cic
nghién ctru chuyén gen tiép theo.

Lot cam on

Cong trinh dwoc thuc hién tai Vién Nghién cuu
hé gen véi kinh phi cia dé tai “Nghién ciru chuyén
gen ndng cao tinh chiu han vao mét so6 dong ngé
b6 me dang dwoc dp dung trong san xudt” (md so
KC04.02/11-15) thuoc Chwong trinh nghién cuu vrng
dung va phat trién cong nghé sinh hoc giai doan 2011-
2015 do Vién Nghién ciru ngé chu tri. Chung toi xin
cam on su ho tro ciia Bé Khoa hoc va Cong nghé trong
qud trinh thuc hién nghién ciu nay.
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St dung chi thi phén tii SSRs dé phan tich da dang di truyén
cac dong/giong budi thu thap & cac viing sinh thai khac nhau cla Viét Nam
Nguyén Phuong Thiy", D6 Thi Ngoc Ha?, Tran Thi Oanh Yén', Dao Thi Bé Bay'
"Vién Cay an qud mién Nam
2Trung tdm Nghién cdu thuc nghiém lam nghiép Béng Nam Bo
Ngay nhan bai 12.1.2015, ngay chuyén phan bién 22.1.2015, ngay nhan phan bién 2.3.2015, ngay chdp nhan ding 16.3.2015

Phén tich mdi quan hé di truyén 15 giéng/dong bwéi thu thip & cac ving khac nhau cia Viét Nam bang
chi thi phan tir SSR cho thiy, c6 18 moi cho san pham khuéch dai phian doan ADN, trong d6 cé 3 moi xuit
hi¢n phan doan ADN nhung thé hién trang thai don hinh va 15 mdi con lai thé hién trang thai da hinh
(chiém ty 18 83,33%). Gia tri PIC dao ddng tir 0,31 dén 0,74 va gia tri PIC trung binh 13 0,44. Ty 1¢ cac
alen di hop (H%) ciia cic miu phén tich cao, trung binh 12 38,46%. Két qué phén tich da dang di truyén
theo phwong phap UPGMA dua vao chi so twong dong gian don SM thu dwoc hé sé twong dong di truyén
ciia 15 gidng/dong budi dao dong tir 0,46 dén 0,87. Dya trén gian dd phan nhém cho thiy, néu xét mirc do
twong dong di truyén ciia 15 gidng/dong buéi phan tich sé chia ching thanh 4 nhém chinh. Két qué phén
tich méi quan hé di truyén trong nghién ctru nay la co sé cho viéc lya chon cac giong/dong buéi bé me
trong chwong trinh lai tao gidng.

Tir khéa: chi thi sinh hoc phén tiv SSRs, giong/dong budi, phén tich da dang di truyén, so do phd hé hinh cay.
Chi s6 phén logi 4.6

ASSESSMENT OF GENETIC DIVERSITY IN Pat van de

PUMMELO (CITRUS MAXIMA (BURM.) MERR.)
ACCESSIONS IN VIETNAM BY UTILIZING
SIMPLE SEQUENCE REPEAT (SSR) MARKERS

Cay budi (Citrus maxima Merr.)
c6 ngudn goc ¢ vung nhiét doi, can
nhiét doi thudc chau A va dugc trong

¢ Trung Qudc cach nay hon 2000
nam [1, 2]. Theo Barrett va Rhodes
(1976) [3], cay buoi la 1 trong 3 loai
cdy c6 mui khong do qué trinh lai

Summary

Genetic relationships among 15 pummelo (Citrus maxima (Burm.)
Merr.) accessions collected from different areas of Vietnam
have been investigated by using ADN-based simple sequence

repeat (SSR) markers. A total of 18 SSR primers have been
individually amplified to allow the differentiation of materials.
The polymorphisms (83.33%) were obtained by simple sequence
repeats (SSRs). The mean polymorphic information content
(PIC) for each of these marker systems has been 0.44, which
has suggested that all the marker systems have been effective in
determining polymorphisms. The UPGMA dendrogram which
has been constructed by using data of tow marker systems has
separated the genotypes into four main clusters. These results have
supported that germplasm studies have indicated a considerable
genetic diversity.

Keywords: citrus maxima (Burm.) Merr, genealogy dendrogram
genetic diversity, Pummelo accessions, SSR marker.

Classification number 4.6

*Tac gid chinh: Email: npthuy130583@gmail.com
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tao trong tu nhién tao ra va hau hét
céc nghién ctru sau nay déu dong ¥
v6i két luan nay [4-7]. Ngoai ra, ciy
budi con 1a cdy bd me ciia nhiéu loai
cay ¢6 mui nhu: chanh, cam va budi
chum.

O nudc ta, cdy budi dugc trong
phd bién tir Bic toi Nam va git vi tri
quan trong trong nhom cay trong cho
qua phuc vu xuat khau vi chét luong
qua ngon, vo day, dé dang xur 1y sau
thu hoach va van chuyén. Cac tinh
phia Nam c6 ngudn gen cdy budi rat



da dang, trong d6 c6 mot sd gidng budi thuong pham
duogc uva chudng trén thi truong trong va ngoai nudc
nhu: budi Nam roi, buoi Da xanh, buoi Long o ¢o,
budi Buong 1a cam, budi Duong da lang... Bén canh
d6, c6 nhitng gidng budi khong duge va chudng trén
thi truong do vi chua, chét luong qua kém, nhiéu hat
nhung c¢6 ham luong lycopen cao 1a bugi Huyét, budi
Do (Nam du)... duoc ding lam ngudn vat liéu ban dau
cho cong tac lai tao, nhdm tao ra giéng budi pham chat
ngon va ham luong lycopen cao. Viéc phan loai vé su
phat sinh loai cdy c6 mui n6i chung va cay budi noi
riéng rat phirc tap, gay nhiéu tranh ci va d& nham 1an,
chi yéu 1a do qua trinh lai tao ty nhién giita cac gidng
cung loai hodc khac loai, tan s cao cua dot bién chdi,
lich str canh tac 1au doi va phan bd rong [5].

Str dung chi thi phan tur trong phan tich da dang di
truyén c6 loi thé hon so v&i phan tich hinh thai dwa
vao dic diém kiéu hinh, béi vi chi thi phan tir n6i
chung khong bi anh hudng boi tac dong bén ngoai. St
dung chi thi phan tir ¢6 thé so sanh gidng/dong ngudn
gen thu thap tai bat ky thoi gian ndo trong nam, trong
khi dic diém kiéu hinh c6 thé bi anh huéng béi moi
truong, ky thuat canh tac (The citrus and date crop
germplasm committee, USA, CDCGC, 2004). Mot
trong nhitng chi thi phan tor c6 do chinh xéac cao la
SSRs (microsatellites hodc simple sequence repeats),
muc d6 da hinh cao, nhiéu alen, déng trdi, phan bd
ngﬁu nhién trén bo gen thuc vat va dugc ung dung
trong nghién ctru di truyén cua ciy c6 mui [6, 8-16].
Yong va ctv (2006) sir dung chi thi phan tir SSRs phan
loai budi va két luan loai budi 1a cay don phdi va co
tinh da hinh cao [2]. Ngoai chi thi phan tr SSRs thi
RAPD (random amplified polymorphic DNA) ciing
duoc chon trong phan tich da dang di truyén trén cay
budi [1, 17].

Giai thich mdi quan hé di truyén, phan loai di truyén
va da dang di truyén c6 vai trd quan trong trong chién
Iuoc chon tao giéng, béo ton da dang sinh hoc va nang
cao hiéu qua chon gidng [6, 18] va 1a muc tiéu nghién
clru quan trong can dugc dit ra. Trong nghién ctru nay,
chung t61 sir dung chi thi phan tr SSRs danh gia da
dang di truyén tap doan gidng budi thu thap co thit qua
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mau vang dén d6 dé co co s khoa hoc va tao dot pha
moi trong chon tao gidng budi.
Nguyén liéu va phwong phap nghién ciu

Nguyén liéu

Tap doan 15 gidng/dong budi do Vién Cay an qua
mién Nam suu tap (bang 1).

23 cdp moi SSRs duge sir dung cho phén tich da
dang di truyén. Trinh tu chudi nucleotide cua cac doan
moi dugce trinh bay & bang 2.

Bang 1: 15 giong/dong budi dioce sir dung phan tich da dang di truyén

STT Tén gibng lifl'l']“t'l‘lfp"c STT Tén gibng lﬁ‘:“’t‘;ﬁr
1 Buoi Da xanh Tién Giang 9 Budi Long h[‘)ng Tién Giang
2 BuoiDaxanh Bén Tre 10 Buoi Long b co Tién Giang
3 Budi Tt quy Bén Tre 11 Buoi Nam roi do Tién Giang
4 Budi Do ndm du Tién Giang 12 Budi Ha Noi ge ghép buoi Long co co  Ha Noi
5 Budi Huyét Bén Tre 13 Buoi Ha Noi trong tir hat 1 Ha Noi
6  BuoiDuonglicam  DongNai 14 Buoi Ha Noi trong tir hat 2 Ha Noi
7 BuiDuonghéng  Ving Tau 15 Buoi Ha Noi trong tir hat 3 Ha Noi
8 Budi Nam roi Vinh Long

Bdng 2: cdc doan moi SSRs dirge sir dung cho phan tich da dang di truyén

Sin phim

STT  Cac doan moi Khuéch dai

Trinh ty nucleotidic (5°-3°) Tai li¢u tham khao

1 TAAIS F: GAAAGGGTTACTTGACCAGGC N
R: CTTCCCAGCTGCACAAGC

F: GGATGAAAAATGCTCAAAATG
R: TAGTACCCACAGGGAAGAGAGC
N F: AGGTCTACATTGGCATTGTC .
R: ACATGCAGTGCTATAATGAATG
F: ACAGAAGGTAGTATTTTAGGG
R: TTGTTTGGATGGGAAG
F: CAGAGACAGCCAAGAGA
5 mCrCIRO3CO8 b GCTTCTTACATTCCTCAAA -
. F: CCACACAGGCAGACA
6 mOCIRDGOS g CCTTGGAGGAGCTTTAC -
F: GCTTTCGATCCCTCCACATA

7 camol R: GATCCCTACAATCCTTGGTCC *

Jannati M va ctv, 2009

2 TAA27 Jannati M va ctv, 2009

Jannati M va ctv, 2009

4 mCrCIR02A09 Snoussi H va ctv, 2012

Snoussi H va ctv, 2012
Snoussi H va ctv., 2012

Jannati M va ctv., 2009

F: TTCCTTATGTAATTGCTCTTTG . 2
8 ATC09 R: TGTGAGTGTTTGTGCGTGTG + Jannati M va ctv, 2009
9 AG14 F: AAAGGGAAAGCCCTAATCTCA .
R: CTTCCTCTTGCGGAGTGTTC

10 CACIS F: TAAATC TCC ACT CTG CAAAAG C N
. R: GAT AGG AAG CGT CGT AGA CCG

" CACR F: GGT GAT GCT GCT ACT GAT GC .
. R:CAATTG TGAATT TGT GAT TCC G

1 CT19 F: CGC CAAGCT TAC CAC TCACTAC N
F: GCC ACG ATT TGT AGG GGG ATA G

13 121 F: CGAACT CAT TAAAAG CCGAAAC N
R: CAA CAA CCA CCACTC TCACG

Jannati M va ctv, 2009
Jannati M va ctv, 2009
Jannati M va ctv, 2009
Jannati M va ctv, 2009

Jannati M. va ctv., 2009

14 TAA3 F: AGA GAA GAAACATTT GCG GAG C N

R: GAG ATG GGA CTT GGT TCA CAC G Golein B vé ctv, 2003

s TAAdS F: GCA CCT TTT ATA CCT GAC TCG G .
R: TTC AGC ATT TGA GTT GGT TAC G
F: GAT CTT GAC TGAACT TAAAG
R: ATG TAT TGT GTT GAT AAC G
. F: GGA CCA CAA CAAAGA CAG
17 mCCIROIC062 116G AGA CAC AAA GAA GAA *
F: AAG CAT TTA GGG AGG GTC ACT
18 mGCIROIEO%a b 760 TGC TGC TGT TGT TGT TCT *
F: GAT CAA AAC ATT ATT CCAA
R: TTT TTC ATC AAC AAG ACT G
F: CTATGT GAC AGC ACT GAT GG
R: TTT CCT ATC TCT CTT GAG ACAT
F: TGATGT CTT GAT CCA CAC TTC C
2 CMS26 R: ACT CAA AGC TCC GCT ACA GTG -
F: CCC TGC ACA AAAACT CAC AC
2 AMBS R: TGG GGG TGT TGA ATG GTA AT *
2 GT03 F: GCC TTC TTG ATT TAC CGG AC . Khudt Hiru Trung va ctv,
R: TGC TCC GAA CTT CAT CAT TG 2009

Golein B va ctv, 2005
16 TAAS2 Golein B va ctv, 2005

Snoussi H va ctv, 2012
Snoussi H va ctv, 2012
19 mCrCIR01D06a Snoussi H va ctv, 2012
20 CMS-23 Ahmad R va ctv, 2003
Ahmad R va ctv, 2003

Golein B va ctv, 2006




Phuwong phap

Mau 14 non cua 15 gidng/dong budi duoe thu vao
budi sang tir 8 dén 9 gid, rira sach bang nude cit vo
trung va lam kho bang gidy tham. La dugc nghién
thanh bt min trong dung dich nito 16ng, sau do6 ton trit
ngay ¢ -20°C va dung cho ly trich ADN.

Trich ADN: bang bd kit DNeasy Plant Mini cua
QIAGEN. Cac budc trong qua trinh ly trich ADN dugc
thuc hién theo quy trinh c6 san trong bo Kit DNeasy
Plant Mini cua QIAGEN.

Kie;mk tra ADN sau khi ly trich: ADN sau khi ly trich
dugc kiém tra trén gel agarose 0,8%, dién di ¢ hiéu
dién thé 50 V trong 45 phut.

Phdn tich tinh da hinh dwa vao chi thi phan tu
SSRs.: ky thuat SSRs dugc thuc hién theo Golein va
ddng tac gia (2012) c6 hiéu chinh cho phu hop: khuéch
dai nhiing doan SSRs tir by gen ADN dugc thuc hién
trong phan tng PCR (25 ul) gdm: 1 x PCR buffer, 0,2
mM dNTP, 0,3 uM primer, 2 mM MgCl,, 1 unit Taq
DNA polymerase va 50 ng ADN mau. Chu ky khuéch
dai gom cac budc: tach soi doi & 95°C trong 12 phut,
theo sau la 35 chu ky 95°C trong 1 phut, 57-58°C trong
1 phat, 72°C trong 1,5 phut va giai doan két thic ¢
72°C trong 15 phut.

Kiém tra san pham PCR: san pham PCR dugc kiém
tra bang cach dién di trén gel agarose 2%. Céc san
phém PCR khuéch dai sau khi dién di duoc ghi nhan
béng cach c6 su hién dién cua doan ADN khuéch dai
trén gel 1a 1 va khong c6 sy hién dién 1a 0.

Phdn tich thong ké: phan tich, danh gia da dang di
truyén cac giéng/dong budi dya trén hé sé tuong dong
Jaccard va phuong phap UPGMA bang phin mém
NTSYSpc 2.1. Ham lugng thong tin tinh da hinh PIC
(polymorphic information content) ctia mdi cip mdi
SSRs dugc xac dinh theo cong thirc:

PIC. =1-3P?

Trong do: P, la tan s6 xuat hién cua allen tht i.
Pham vi gia tri PIC tir 0 (khong da hinh) téi1 1 (da hinh
hoan toan).

Ty 1é di hop tir (H%) ctia mdi mau dugc tinh theo
cong thuc:

H% = X/(M-Y)

Trong d6: X 14 tong s6 mdi c6 xuat hién 2 alen/
locus SSRs; M 1a tong s6 moi dugc st dung trong
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nghién ctru; Y 1a tong sé modi khong xuat hién phan
doan ADN.
Két qua va thao luan

Phan tich tinh da hinh gi(fng budi duwa vao chi thi
phan tir SSRs

Két qua phan tich tinh da hinh ADN trong tap doan
15 gidng/dong budi str dung chi thi phan tir SSRs cho
da hinh dugc trinh bay ¢ bang 3.

Bdng 3: két qua sir dung méi trong phirong phdp SSRs

A X A
STT Mbi Snpim s phan  Kich thude phin S8 phindoan
khuéeh dai doan doan (bp) da hinh (%)

1 CATOl 13 2 160-175 100 0,48
2 ATC09 14 1 180 100 0,00
3 AGl4 13 3 140-190 100 0,59
4 TAA3 15 3 150-190 66,67 0,35
5  TAAIS 14 1 160 100 0,00
6  TAA4l 14 5 130-160 100 0,68
7 TAA4S 9 3 85-140 100 0,31
8  CACIS 15 2 160-180 50 0,45
9  CAC33 14 3 175210 100 0,63
10 CTI9 14 3 150-180 100 0,63
11 CT21 14 3 140-190 100 0,64
12 GT03 15 2 175-200 50 0,37
13 AMBS 15 3 130-160 100 0,65
14 CMS-26 14 1 175 100 0,00
15 mCrCIR01CO6a 14 4 160-200 100 0,74
16 mCrCIR01F04a 14 2 200-240 100 0,49
17 mCrCIR03G05 15 2 230-245 50 0,37
18 mCrCIR03C08 13 3 195-220 100 0,52
He 56 PIC trung binh 0,44

23 cip mdi SSRs st dung trong thi nghiém
cho thdy: 5 mdi TAA27, mCrCIR02A09, TAAS2,
mCrCIR01D06a va CMS-23 khong xuét hién phan
doan ADN (allen). 18 mdi cho san pham khuéch dai
phan doan ADN, trong d6 c6 3 mbi ATC09, TAA15 va
CMS-26 ¢6 xut hién phan doan ADN nhung thé hién
trang thai don hinh (monomorphism) va 15 mdi con
lai thé hién trang thai da hinh (polymorphism), chiém
ty 1€ 83,33%.

234567 839M0I112131415M 234567 B901112130415M

kg
150ty

Hinh Ia: dogn mot CT19 cuia cdc mdu Hinh 1b: dogn méi GT03 ctia ede méu
gidng buo tir 1-15 giong bui tir 115
Ghi chii: M: thang ADN 50 bp; 1: buoi Da xanh ddng 1 (Bén Tre);
2: budi Da xanh dong 2 (Tién Giang); 3: budi Tir quy; 4: budi Do;
5: budi Huyét; 6: bugi Duong ld cam; 7: budi Duong hong; 8: budi Nam roi;
9: budi Long hong; 10: budi Long c6 co; 11: buoi Do Ha Noi;
12: budi Nam roi rugt do; 13: buoi Do Ha Noi tréng tir hat (cdy 56 1);
14: buoi 6 Ha Noi trong tir hat (cdy s6 2); 15: budi Pé Ha Nji trong tir hat (cdy s6 3)

o1



M&i mdi da hinh bicu
hién sb luong alen khac
nhau gilta céac locus.
Trong thi nghi¢m nay, thu
dugc tong s6 1a 43 alen
tir 15 moi da hinh, trung
binh ¢6 2,87 alen trén mot
moi SSRs. Trong dé, moi
¢6 tinh da hinh cao nhét
1a TAA41 (5 alen), két
qua nay thap hon so véi
két qua nghién ciru cua
Tran Thi Oanh Yén va
ctv (2003) [19] khi phan
tich tinh da dang di truyén
ngudn gen cdy c6 mii &
Viét Nam bang chi thi
Microsatelites cho 18 alen. Tong s6 344 alen di dugc
khuéch dai tir 18 moi SSRs, véi kich thude cua alen
khuéch dai trong khoang tir 85 bp dén 245 bp (hinh
la, 1b).

Mirc d6 da dang di truyén kiéu gen cac giéng/dong
budi phan tich duge danh gia thong qua gié tri PIC mdi
moi. Gia tri PIC dao dong tir 0,31 (mdi TAA45) dén
0,74 (mdi mCrCIR01C06a), véi gia tri PIC trung binh
la 0,44. Tam mdi (mCrCIR03C08, AG14, CAC33,
CT19, CT21, AMBS5, TTA41, mCrCIR01C06a) cho
tinh da hinh cao, véi gia tri PIC > 0,5 (chiém 53,3%)
(bang 3). Gia tri PIC = 0 1a tai vi tri locus chi ¢6 1 alen
don hinh. Theo DeWoody va ctv (1995), ciac mdi SSRs
¢6 gia tri PIC 16n hon hodc bang 0,5 s& cho sy phan
biét cao vé ty 1& da hinh ciia moi do.

Ty 1& cac alen di hop (H%) cua cac mau phan tich
cao, ty 1¢ di hop trung binh la 38,46%. Ty 1¢ alen di
hop cao nhét 1a 52,9% & mau budi Da xanh Bén Tre
va thap nhat 12 27,78% ¢ mau budi Do Ha Noi trong
tir hat (cy s6 3). Khuat Hiru Trung va ctv (2009) ciing
ghi nhan dugc ty 1é di hop cao nhat thudc gidng budi
Da xanh (51,66%) va ty 1¢ di hop trung binh trén 11
gidng buoi 1a 41,19% [20].

Qua két qua nghién ciru, ching t6i nhan thay cap
moi TAA41 co thé sir dung dé phan biét giéng budi
Niam roi, budi Puong hong véi cac giéng budi khac,
cap mdi TAA4S ¢ thé phan biét dugc buoi Da xanh
Tién Giang, budi Puong 14 cam véi cac gidng buai
khéc (hinh 2a, 2b).
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T8 9101112131415M

Hink 2a: doam mai TA44] ciia ede mdu
giéng buei nir 1-13

MI1134

567

89 MI011121314 15

Libg
10Tt

Hinh 2b: doan méi TAA4S eia cde mdu
gidng busi fic 1-15

Ghi chi: M: thangADN 50 bp; 1: bugi Da xanh dong 1 (Bén Tre); 2: budi Da xanh dong 2 (Tién Giang);
3: buoi Tir quy; 4: buoi Do, 5: buoi Huyét; 6. budi Duong ld cam; 7: buoi Duong hong; 8: buci Nam roi;
9: buoi Long hong 10: buéi Léng ¢6 co; 11: buoi Do Ha Noi; 12: buci Nam roi rugt do;
13: budi Po Ha Néi trong tir hat (cdy s6 1); 14: bui Pé Ha Noi trong tir hat (cdy s6 2); 15: budi Do Ha Néi tréng tir hat (cdy sé 3)

Méi quan hé di truyén ciia 15 giong/dong bugi

Két qua phan tich da dang di truyén theo phuong
phap UPGMA dua vao chi sb twong dong gian don
SM (simple matching coefficient) thu duoc mdi twong
quan di truyén gitta 15 gidng/dong budi thé hién qua
hé sb twong dong di truyén (bang 4) va biéu dd hinh
cay (hinh 3).

Bing 4: hé 56 twong dong di truyén cua 15 giong/dong budi phan tich SSRs

BDXTG | BDXBT | BTQ | BD | BH | BDLC | BDH | BNR | BLH | BLCC | BDHNG | BNRD | BDHNI | BDHN2 | BDHN3
BDXTG 1
BDXBT 0,87 1
BTQ 0,70 0,74 1
BD 0,65 061 | 057 | 1
BH 0,61 065 1070065 1
BDLC 059 063 | 072 | 054 {067] 1
BDH 0,67 067 | 067 | 0,63 {072] 065 | 1
BNR 057 0,57 | 065 | 0,61 {070] 059 | 067 | 1
BLH 046 050 |0631]072(076| 070 | 065|067 1
BLCC 0,54 050 | 00631076 {063 070 | 057|054 ]078 | 1
BDHNG 059 0,54 | 067 | 0.63 | 0.67] 057 | 065 | 063 | 0,70 | 0,70 1
BNRD 0,70 0,65 | 061 | 0.65 {061 067 | 050 | 057 | 0.67 | 080 | 072 1
BDHNI 059 063 1076063063 070 | 057|063 | 070 | 065 [ 065 | 067 1
BDHN2 0,67 067 | 063|063 {063 065 | 065|054 065 | 061 | 074 | 067 | 074 1
BDHN3 0,63 063 | 063 | 0,63 {059 065 | 057|059 | 0.65| 057 | 070 | 063 | 074 | 083 1
92
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Hinh 3: gian (?‘(3‘ da dang di truyén 15 gié{lg/ddng buéi theo hé sé6 di truyén
giong nhau cua Jaccard va kiéu phan nhom UPGMA

Heé s6 trong dong di truyén cua 15 giéng/dong budi
dao dong tir 0,46 dén 0,87. Trong do, cip gidng/dong
c6 hé sb tuong dong di truyén cao nhit (0,87) 1a budi
Da xanh Tién Giang va budi Da xanh Bén Tre, cip
gidng/dong c6 hé sb twong dong di truyén thap nhat
(0,46) 12 budi Da xanh Tién Giang va budi Long hong.

Dua trén gian d6 phan nhom cho thay, néu xét muc
d6 twong dong di truyén ciia 15 gidng/dong budi phan
tich & 0,64 s& chia chung thanh 4 nhém chinh, gdm:

Nhom I: bao gém 3 gidng: budi Nam roi do, budi
Long C6 ¢o, busi Po (Nam du) voi muc twong dong
di truyén dao dong tur 0,65 dén 0,80. TAt ca cac giéng
trong nhom I dugc thu thap tai tinh Tién Giang.

Nhom II: 1a cac gibng budi Pudng hong, budi Nam
roi, budi Long hong, budi Huyét, c6 hé sd tuong dong
di truyén dao dong tir 0,65-0,76.

Nhom III: gdm cac gidng: busi Do Ha Noi trong
tir hat (cay sb 3), buoi Do Ha Noi trong tir hat (cay sb
2), budi Bo Ha Noi ghép trén gbe ghép budi Long cd
co, budi Pudng Da lang, budi Do Ha Noi trong tir hat
(cay sd 1), budi T quy va ghi nhan hé s6 trong dong
di truyén dao dong tir 0,57-0,83. Tir két qua trén da
chimg minh ring, néu budi duoc trong tir hat thi doi
con s€ phan ly tinh trang.

Nhom IV: gdom 2 gidng con lai 13 buéi Da xanh thu
thap tai Bén Tre va budi Da xanh thu thap tai Tién
Giang gidng nhau hoan toan va c¢6 hé sé twong dong
di truyén cao nhét 1a 0,87. Diéu nay chimg minh rang,
budi Da xanh Tién Giang va budi Da xanh Bén Tre c6
cung nguén géc.
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Két luan

M&i quan hé di truyén cua 15 gidng/dong budi duge
thu thap da dugc xac dinh. Cac giéng/dong phan tich
duoc phan thanh 4 nhém chinh.

Céc gibng/dong budi trong nhom I11 (0,57-0,83) ¢6
su khéc biét vé di truyén cao hon cac giéng/dong trong
nhom I (0,65-0,80), 11 (0,65-0,76), IV (0,87). Néu sir
dung cac giong/dong budi trong nhom 11T lai tao véi
cac nhom con lai thi sé thu duoc uu thé lai, vi khoang
cach di truyén cang xa thi kha nang cho wu thé lai cang
cao.

Két qua phan tich mdi quan hé di truyén trong
nghién ciru nay co6 thé tmg dung 1am co s& cho viée
Ira chon cac gidng/dong budi bd me sir dung trong
chuong trinh lai tao giéng.
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Nghién ctiu anh hudng cla chat diéu hoa sinh trudng thuc vat
1én su phat sinh hinh thai cta cay Dang sam trong diéu kién in vitro

Pham Huong Son’, Nguyén Thi Lai
Trung tam Sinh hoc Thuc nghiém, Vién Ung dung Céng nghé, Bo Khoa hoc va Céng nghé
Ngay nhan bai 9.3.2015, ngay chuyén phan bién 13.3.2015, ngay nhan phan bién 18.4.2015, ngay chdp nhan ding 24.4.2015

Pang sam (Codonopsis javanica (Blume)) thugc ho Campanulaceae, 1a mgt loai thao dwgc quy. Tuy nhién,
s0 lwgng cAy ngoai tw nhién dang giam nhanh do viing phan b bi thu hep cung véi sy gia ting vé nhu ciu
khai thac va ty 1é hat nay mam thap. Két qua nghién ciru dznh huéng ciia chit diéu hoa sinh trudng thuc
vét 1én kha ning tao chdi va ré ciia Pang sim trong diéu kién in vitro cho thiy: khir trung bang dung dich
3% NaOCI trong 10 phiit ri cAy trén méi treong SH ¢6 bd sung 3% dwong + 0,8% thach + 10% nudc dira
cho ty 18 miu sdng va vé trung cao nhit, dat 66,5% sau 2 tuin. Kha ning nhin nhanh choi sau 6 tuan dat
cao nhit (19,28 chdi/miu, chiéu cao chdi 4,67 cm) trén méi trwomg SH bo sung 3% duwong + 0,8% thach +
10% nwéc dira + 1,0 mg/l TDZ + 0,5 mg/l aNAA. Sau 4 tuin nudi ciy chdi in vitro tao ré bét dinh va ting
trudéng tot nhét (chiéu cao 7,36 cm/chdi; 7,03 14/chdi; 11,17 ré/chﬁi) trén moi truong SH bo sung 3% dwong

+ 0,8% thach + 10% nwdc dwra + 0,5 mg/l IBA.
Tir khéa: cdy thubc, chit diéu hoa sinh trwéng, Ping sdm, nuéi cdy in vitro.

Chi sé phén logi 4.6

EFFECTS OF PLANT GROWTH REGULATORS ON
THE MORPHOGENESIS OF CODONOPSIS JAVANICA
(BLUME) UNDER IN VITRO CONDITIONS

Summary

Codonopsis javanica (Blume) belongs to the Campanulaceae family and
is an important medicinal plant. However, the number of this plant in the
nature has been decreasing dramatically because of its narrow distribution,
overexploitation and low germination of seeds. The results of studying the
effects of plant growth regulators on the formation of shoots and roots of
this species under in vitro conditions showed that: the explants sterilized
with 3% NaQOCl for 10 min and then cultured in SH medium supplemented
with 3% saccharose + 0.8% agar + 10% coconut water (CW) yielded the
highest survival and clean explants (66.5%) after 2 weeks of culture. After
6 weeks, the capability of in vitro shoot multiplication was the highest (19.28
shoots/explant, length of 4.67 cm/shoot) in SH medium supplemented with
3% saccharose + 0.8% agar + 10% CW + 1.0 mg/l TDZ + 0.5 mg/l aNAA.
After 4 weeks of culture, in vitro shoots produced adventitious roots and
grew best (length of 7.36 cm/shoot, 7.03 leaves/shoot and 11.17 roots/shoot)
when being grown in SH medium supplemented with 3% saccharose +
0.8% agar + 10% CW + 0.5 mg/l IBA.

Keywords: Codonopsis javanica (Blume), growth regulators, in vitro,
medicinal plant.

Classification number 4.6

* Tac gid chinh, Email: phson2008@gmail.com
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Mé dau

bang sam (Codonopsis
javanica (Blume)) thudc
ho Campanulaceae, 1a mot
loai thao dugc quy trong y
hoc ¢6 truyén cua cac nudc
chau A nhu: Trung Qubc,
Mianma, An D9, Lao, Nhat
Ban, Viét Nam. O nuéc ta,
bang sam thuong phan
b6 & Lai Chau, Lao Cai,
Ha Giang, Hoa Binh, Lam
Béng.

Theo y hoc c¢b truyén,
Dang sam co6 tic dung
chita ty vi suy kém, phé
khi hu nhuogc, kém an,
mét moi, sa to cung, ting
bach ciu, viém hong, da
day... [1]; khang u, khang
khuén va ting cuong mién
dich.... [2, 3]. Theo céc
tac gia Zhu E va cs (2001)
[4] va Li C.Y va cs (2009)



[5], trong ré ciy Péang sam c6 chira polysaccharides,
saponins, alkaloids va phytosteroids...

Hién nay, Bang sam dang bi tan pha nghiém trong,
mat khac, ty 1€ nay mam tur hat trong tu nhién rat théip
nén loai cdy nay 1am vao tinh trang gin nhu tuyét chiing
va duogc dua vao “Sach Do Viét Nam” can duoc bao
vé. Nghién ctru nay duoc tién hanh nhim tim ra moi
truong nudi cdy thich hop dé c6 hé sb nhan chdi cao
va tao cdy hoan chinh trong thoi gian ngan, gop phan
san xuat gidng cay duoc liéu quy nay voi quy mo 16n.

Vat liéeu va phuong phap nghién ciau

Vit liéu nghién ciru

- Vat liéu nghién ctru 1a doan than cdy Pang sam
c6 mam sinh trudong dugc thu hai tir Héa Binh.

- Chét khir tring dung trong thi nghiém: NaOCI.

-Moi truong nudi ciy: SH (Schenk and Hildebrandt,
1972) [6].

- Chét kich thich sinh truéng dugce bd sung vao
moi truong la: KIN, TDZ, IBA, aNAA.

Phuwong phap nghién ciru

Nghién civu khir tring mdu: xac dinh ndng do va
thoi gian khir tring miu bang NaOCI. Thi nghiém b
tri ngdu nhién, 3 1an nhic lai voi nong do NaOCI (1%;
2%; 3%; 4%) va thoi gian tuong ung (5; 10; 15; 20
phut).

Cac budce tién hanh: mau duoc ria dudi voi nude
chay, sau d6 cét doan than mang chdi ngu c6 kich thude
1,5-2,0 £ 0,2 cm dugc khtr trung béng 1-4% NaOCl
trong 5-20 phut, rua sach lai bé’lng nudc cit vo trung
khoang 3 1an. Sau d6 ciy trén moi truong SH, bd sung
3% dudng, 0,8% thach, 10% nudc dura.

Nghién ciru nhén nhanh chéi in vitro: nghién ciru
anh huong KIN, TDZ, aNAA dén qua trinh nhan
nhanh chdi. Thi nghiém bd tri ngiu nhién, 3 1an nhéc
lai voi néng do KIN [0 (B/C); 0,5; 1,0; 1,5; 2,0 mg/1]
va TDZ véi néng do [0 (B/C); 0,5; 1,0; 1,5; 2,0 mg/1]
bd sung vao madi truong SH.

Thi nghiém nghién ctru anh huong aNAA dén qua
trinh nhan nhanh chdi: tir két qua cua thi nghiém KIN,
TDZ b sung néu trén, thi nghiém bd sung aNAA véi
cac ndng d6 [0 (B/C); 0,2; 0,4; 0,6; 0,8; 1,0 mg/1] két
hop v6i KIN va bo sung aNAA véi cac ndong do [0
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B/C); 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 mg/l] Kkét hop voi
TDZ b sung vao mdi trudng SH. Cac thi nghiém duoc
bd tri ngu nhién, 3 1an nhic lai.

Céc budc tién hanh: cdy Dang sam in vitro dugc cét
thanh timg doan mang chdi ngi ¢6 kich thude 1,5-2,0
+0,2 cm. Sau d6, mau duge ciy trén moi trudong SH ¢6
bd sung KIN, TDZ, KIN + aNAA, TDZ + oNAA, 3%
duong, 0,8% thach, 10% nudc dura.

Nghién curu moi truong tao in vitro cdy hoan chinh:
nghién ciru tao ré cay Dang sam in vitro. Thi nghiém
bd sung oNAA hoic IBA véi ndng do (0,5; 1,0; 1,5;
2,0 mg/l) vao méi truong SH bod sung 3% duong,
0,8% thach, 10% nudc dira. D6i ching: khong bo sung
aNAA hoac IBA.

Céc budc tién hanh: cac chdi in vitro cia ciy Dang
sam co kich thudc 4,0 = 0,2 cm dugce tach ra tir cum
chdi trén moi truong nhan nhanh duoc cdy trén moi
truong SH bd sung 3% duong, 0,8% thach, 10% nudc
dira, v&i cac n6ng do tir 0,5-2,0 mg/l aNAA va 0,5-2,0
mg/l IBA dé khao sat kha nang hinh thanh ré in vitro.
Céc thi nghiém dugc b tri ngau nhién, 3 14n nhéc lai.
O tat ca cac thi nghiém trén, mdi cong thirc 14 30 miu.

Chi tiéu theo doi va xir 1y s6 liéu thi nghiém: nghién
ctru tién hanh theo doi dinh ky 1 tuan/lan. Theo di
cac chi tiéu: ty 16 mau séng (%), mau nhidém (%), kha
nang sinh truéng ca chdi, s6 chdi/mau, chiéu cao choi
(cm), s6 14 (14/choi), s6 ré (r&/chdi)... Cac thi nghiém
dugc dit trong phong thi nghiém cé cudng do chiéu
sang 2.400 lux, thoi gian chiéu sang 1a 12 gio/ngay,
nhiét d6 phong 24 + 2°C, @6 4m phong 55 + 5%. Céc sb
lidu thu thap duogc phan tich thdng ké bang phin mém
IRRISTAT 5.0 va ANOVA.

Két qua va thao luan
Tao vit liéu khéi dau

Vit li¢u nghién ctru la cac doan than cua cay Pang
sam. Trudc khi dua vao nudi cdy, mau duoc xur 1y khir
tring bang NaOCI véi cac ndong d6 va thoi gian khac
nhau. Khir tring doan than cta ciy Dang sim bang
dung dich 3% NaOCl trong thoi gian 10 phut ty 1¢ song
dat cao nhat (66,5%). Khi ting ndng d6 va thoi gian
khir trung 18n, ty 16 mau sdng giam dan. Ty 18 song
thap nhét khi xir Iy ¢ nong d6 4% NaOCI trong 20
phut, chi 1a 24,5% (bang 1).



Bang 1: anh hudng ciia thoi gian va nong dé NaOCI dén méu Péng sam

Ty 1¢ % mAu
Thoi

gian Nong dj 1% Nong 4§ 2% Nong 4§ 3% Nong @j 4%

(phut)

Song | Nhiem | Chét | Song | Nhiém | Chét | Sing | Nhiém | Chér | Song | Nhiem | Chét

5 205 | 662 | 73 | 291 | 86 | 123|369 | 546 | 85 | 265 | 462 |273

10352 504 | 144 | 521 | 319 | 160 | 66,5 | 205 | 130 | 40,1 | 218 |381

151403 ] 396 | 202 | 500 | 206 | 294 | 520 | 215 | 265 | 323 | 157 |520

200|356 | M2 | 302 | 20| 28 | 352|480 | B | 190 | 45 | 128 |67

Nhu vay, khir trung doan than ctua cay Pang sam
bang dung dich 3% NaOClI trong thoi gian xtr Iy 10
phiit 14 thich hop nhat.

Giai dogn nhin nhanh

D

Hinh 1: Pang sam va cdc giai doan nhdn giong
A- Bang sam (Codonopsis javanica); B- Giai doan nhdn nhanh;
C, D- Giai doan tgo cdy hoan chinh

Anh hieong cia KIN dén qud trinh nhdan nhanh
chéi: KIN thugc nhém cytokinin, ching dugc bo sung
vao moi truong chu yéu dé kich thich sy phén chia té
bao va phan hoa chdi bat dinh, ting cuong kha ning
téng hop chat diép luc cua cay. Dé danh gia anh hudng
cua KIN Ién qué trinh hinh thanh cum chdi, chung toi
bd sung KIN véi ndng do tir 0,5 dén 2,0 mg/l vao moi
truong va két qua nghién ctru anh hudng ciia KIN duoc
trinh by & bang 2. Két qua & bang 2 cho thay, KIN ¢o
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tac dung khong rd rét vé lam gia ting s choi ciia Dang
sam. Nhu vay, néu bo sung don 1¢ KIN s€ c6 tac dung
thap dén qua trinh nhan nhanh ch6i Pang sam.

Anh hwong cia TDZ dén qud trinh nhdn nhanh
choi: TDZ c6 tac dong rat hiéu qua dén nhan chdi cua
nhiéu loai cay. Pé tim hiéu anh hudong cua TDZ dén
kha ning nhan chdi in vitro ciia Pang sam, chung toi
bd sung TDZ véi ndng do tir 0,5 dén 2,0 mg/l vao moi
truong va két qua dugc trinh bay ¢ bang 2.

Bdng 2: anh huong ciia TDZ, KIN dén qud trinh nhdn nhanh choi

Chét kich thich sinh trwéng 2 x.
(mg/l) S8 chdi/méu Chiéu cao choi
(cm)
KIN TDZ
0 (DB/C) - 1,72 ¢ 2,92d
0,5 - 336a 324 a
1,0 - 2,86 ab 3,18 ab
1,5 - 2,50b 3,06 be
2,0 - 2,470 3,01cd
LSD 0,05 0,52 0,13
CV(%) 3,2 34
- 0 (P/C) 1,73 e 1,90 d
- 0,5 6,16 b 327D
- 1,0 6,55a 3,54a
- 1,5 5,11¢ 3,08 bc
2,0 4,04 d 2,93 ¢
LSD 0,05 0,13 0,21
CV(%) 3,0 4,8

Cdc chit cai khac nhau trong cing 1 cot chi su sai khac ¢ y nghia

thong ké o p < 0,05

Bang 2 cho thay, TDZ c6 tac dung kich thich manh

dén qua trinh nhan nhanh chdi ¢ cay Pang sam O ndng

do 1,0 mg/l TDZ b sung vao moi truorng, s6 chdi trén

mau da tang 1én 6,55 chdi/mau va chiéu cao choi dat

3,54 cm, sai khac & mirc dang tin cdy so véi d6i ching

va cac ndng d6 khac. Tuy nhién, khi ting nong d6 TDZ

16n hon 1,0 mg/1, s6 chdi/mau, chidu cao chdi lai co xu
huéng giam dan va chdi c6 hién twong vang.

Anh hwéng ciia t6 hop KIN + aNAA, TDZ + aNAA
dén qud trinh nhan nhanh chéi: khi két hop auxin véi
cytokinin s& gitp sy tang truong chdi non va khoi phat
su tao m&i mo phan sinh ngon chdi tir nhu mo. Gaspar
va ¢s (2003) [7] cho rang, cac thi nghiém tao chdi bat
dinh thuong cho két qua cao khi sir dung cytokinin
ndng do cao va auxin ndng do tir thip dén trung binh.
Do d6, cac auxin trong thi nghiém nay dugc sir dung &
nong do thap nham khao sat tic dong cta su phdi hop
giita auxin (aNAA) véi KIN, TDZ 1én sy tao chdi cay
Dang sam.

91



Két qua nghién ctru sau 6 tuan nudi cay duoc trinh
bay ¢ bang 3 cho thay: trén méi trudng bd sung td hop
KIN ¢ ndng d6 0,5 mg/l va aNAA ndng do tir (0,2-1,0
mg/1) ¢ tac dung tich cuc téi sy phat sinh cum chdi,
nhung thich hop nhét cho viéc tang h¢ s6 nhan choi,
chiéu cao choi 1a méi truong bd sung 0,5 mg/l KIN két
hop véi 0,2 mg/l aNAA so véi cong thirc khac & mirc
¢6 ¥ nghia thong ké. O mai truong nay, sb luong chdi
dat 12,10 chdi/mau, chiéu cao chdi dat 4,56 cm. Khi
tang nong dd oNAA cao hon 0,2 mg/l ¢c6 xu hudng lam
giam kha nang tao choi ciia mau céy. Nhu vay, viéc bo
sung oNAA vao mdi trudng két hop véi KIN lam ting
hiéu qua tao chdi, tuy nhién s6 chdi van con thap, chat
lwong chdi chua cao.

Khi két hop TDZ v&i aNAA & ndng do va ty 18 thich
hop c6 thé nang cao hé s6 nhan chdi va chat luong chdi
dbi voi mot s cay trong nhu cdy Cymbidium faberi
Rolfe (Jun Tao va cs (2011) [8]. Do vay, TDZ ¢ ndng
d6 1,0 mg/I (ndng d6 cho hidu qua nhan nhanh chdi tot
nhat) da dugc str dung phdi hop véi aNAA nong do tir
0,5-3,0 mg/l nham tang hiéu qua nhan nhanh chdi Pang
sam. Trén moi truong c6 0,5 mg/l aNAA va 1,0 mg/l
TDZ sau 6 tuan nudi céy, s6 chdi dat cao nhét 1a 19,28
chdi/mau, chiéu cao chdi dat 4,67 cm, chét lugng chdi
rat tt, chdi xanh va map. Tuy nhién, khi ting nong do
aNAA 16n hon 0,5 mg/1 thi s6 chdi c6 xu hudng giam

Giai dogn tao cdy hoan chinh

Auxin dugc bd sung vao méi truong dé ting cudng
kha ning tao ré (Tiwari va cs, 2000) [9]. Tuy nhién,
v6i cac loai cdy khac nhau thi loai auxin va nong do la
khac nhau. O day ching t6i tién hanh nghién ctru thi
nghiém véi aNAA va IBA. Trong nghién ctru nay, IBA
to ra thich hgp hon trong viéc kich thich chdi Pang
sam tao 1é so véi aNAA. Mic du bd sung aNAA vao
moi trudng nudi cdy da cai thién dugc chat luong bo ré
Dang sam so v6i ddi chimg nhung chiéu cao cdy, s6 14,
ty 1& chdi ra ré van con thip.

Trén moi truong co chira IBA, thoi gian xuét hién
ré& va chat lugng bo r& Dang sdm da dwogc cai thién rd
rét. Két qua nghién ctru ¢ bang 4 cho thiy: sau 4 tuan
nudi cay, moi truong co bo sung IBA di thiic diy qua
trinh hinh thanh va phat trién ré tir chdi in vitro; sb
choi ra ré dat tir 5,90 dén 11,17 1& so v6i méi truong
khong bd sung IBA. Tuy nhién, & cic mic nong do
khac nhau thi kha ning cam ung tao 1é in vitro ciing
khac nhau. Pic biét, @ moi truong bd sung IBA nong
d6 0,5 mg/l, chiéu cao chdi, s6 1a va kha nang hinh
thanh ré 1a tdt nhat: chiéu cao chdi dat 7,36 cm, sb 14
7,03, s r& 11,17. Khi tang néng do IBA 16n hon 0,5
mg/I thi chiéu cao choi, s6 1 va kha ning hinh thanh
ré in vitro giam dan.

Bdng 4: anh huong ciia aNAA, IBA dén kha néng ra ré ciia choi

da‘}j O nong do ;”’0 mg/lda t?_e h‘fn uc 0_136 Su pha§ SN | oNAA (mgfl) | TBA(mgf) | Chidu cao chdi cm) | 6 1aichdi | S5 riehdi
choi in vitro (chi dat 6,52 choi/mau), chiéu cao choi dat
3,83 cm, choi c6 hién tugng vang ua. 0®C) e 4 2484
Bdng 3: anh huong cia t6 hop KIN + aNAA, TDZ + aNAA dén qud trinh 05 - 3l S 4B
nhén nhanh chéi 1,0 - 530a 557a 7264
3 " 1,5 - 4,56 ab 525D 6,28 b
KIN (mg/l) | TDZ (mg/l) | oNAA(mgl) | Séchdi/miu Ch”‘;:;;’ choi 20 - "0 1130 S10
05 - 0 (P/C) 338¢ 391d
05 - 02 2108 436 LSD 0,05 0,25 0,19 0,23
0,5 - 0.4 7,79b 4,160 CV(%) 2] 3,1 40
0.5 - 0.6 6.15 ¢ 3.81c 0(PIC) 3214 470d | 3420
0,5 - 08 6,10¢c 3,52d
05 - ) 54l cd 320¢ 0,5 7364 703a 11,172
LSD 0,05 0,34 0,2 1,0 6,50 b 60,84 a 9,55b
CV(%) 3.1 42 15 642b 6,58b 6,50 ¢
10 0 (P/C) 6,54 d 3,96 de
10 05 19284 1672 2,0 558¢ 551¢ 590d
1,0 1,0 14,03 b 445b LSD 0,05 0,22 0,24 0,15
1,0 1,5 10,15¢ 422¢ CV(%) 21 39 23
1,0 2,0 9,08 ¢ 405d - : :
1,0 25 7,02d 3,98 de Cdc chir cdi khdc nhau trong cing 1 ¢t chi sy sai khac 6 y nghia
1,0 3,0 6,52d 383¢ théng ké 6 p < 0,05
LSD 0,05 2,0 0,16 L . N .
V(%) 45 23 Trong nghién ctu nay, IBA ¢ nong do 0,5 mg/l
dugc ching minh 1a c6 hi€u qua nhat cho ré, dan dén
Cac chit cai khac nhau trong cung 1 cot chi sy sai khac X AN v 2 . . ’ 2 s
oy mghia thing ke 6 p < 0,05 1€ dai va khoe manh. Tac dung kich thich kha nang
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hinh thanh ré in vitro cua IBA ciing da duoc bao céo
& nhiéu loai cay thudc khac nhu: Ocimum basilicum
(Sahoo va cs, 1997) [10], Tvlophora indica (Faisal and
Anis, 2003) [11].

Két luan

1. Ché do khtr tring miu thich hop cho Pang sam
dugc xac dinh 1a 3% NaOCl trong thoi gian xtr 1y 10
phat. Cong thirc nay cho ty 16 miu séng va vo tring
cao, dat 66,5% sau 2 tuan theo ddi.

2. Mai truong tt nhat cho nhan nhanh chéi Pang
sam 1a bd sung 1,0 mg/l TDZ + 0,5 mg/l aNAA bd
sung vao moi truong SH + 3% duong + 0,8% thach +
10% nudc dira. Trén mdi truong nay sau 6 tuan nudi
céy cho hé sb nhan chdi cao (19,28 chéi/mﬁu), chiéu
cao chdi (4,67 cm), chét luong chdi tét, chdi xanh va
map.

3. Moi truong tao cdy in vitro hoan chinh thich
hop 14 bd sung 0,5 mg/l IBA vao méi truong SH + 3%
duong + 0,8% thach + 10% nudc dura. Trén moi truong
nay sau 4 tuan nudi cdy, chiéu cao chdi dat 7,36 cm;
s6 14: 7,03; s6 ré: 11,17, chét lugng chdi cao va xanh.
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Chuyén gen tang chiéu dai sgi g6 (EcHB1)
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vao cay thuoc la va danh gia biéu hien gen
D6 Thi Thuc', D6 Thi Thu, Tran Thi Thu Ha, Tran H6 Quang
Vién Nghién cdu giong va Cong nghé sinh hoc 1am nghiép
Ngay nhan bai 2.3.2015, ngay chuyén phan bién 6.3.2015, ngay nhan phan bién 11.5.2015, ngay chap nhan dang 14.5.2015

Trong nghién ciru nay, cac tac gla str dung cay thudc Ia nhr 13 cay mo hinh daé phuc vu cac nghlen cuu cho
chuyén gen ting chiéu dai sgi gd va lam co sé cho cac nghlen ciru chuyen gen vao cac loai cAy trong rirng
quan trgng nhw bach dan va keo. Bién nap gen tang chiéu dai sgi g6 EcHBI vao ciy thudc 14 thong qua A.
tumefaciens chiing GV3101 mang vector nhi thé pGWB2/35S/EcHB1/NOS. Két qua da tao dwoc 69 dong
thudc 14 chuyén gen va kiém tra ngiu nhién 8 dong ciy chuyén gen bing phwong phap PCR déu cho két
qua dwong tinh. Sau 3 thing trong ciy tai veon wom trong khu vue cach ly, 32 dong ciy thudc 14 chuyén
gen c6 chiéu cao trung binh (31,88 cm) 16n hon 87,5% so véi dong thudc l4 d6i chimg (17 cm) va chiéu dai
s0i gb ciia cAy chuyén gen 16n hon so véi ciy ddi chirng 12%.

Tir khod: A. tumefaciens, chiéu dai sgi g6, chuyén gen, gen EcHBI, thuéc ld.

Chi s6 phén logi 4.6

STUDY ON GENETIC
TRANSFORMATION OF FIBER LENGTH
GENE (ECHB1) INTO TOBACCO AND
EVALUATION OF GENE EXPRESSION

Summary

In this study, the authors have used tobacco as model
plant for studying the expression of fiber length
gene (EcHBI), and the results of this study are the
fundamental basis for transfering genes into some
important forest trees such as Eucalyptus and Acacia
so far. The EcHBI gene has been transferred into
Tobacco by Agrobacterium tumefaciens strain GV3101
with binary vector pGWB2/35S/EcHB1/NOS. Sixty-
nine Tobacco transgenic lines have been produced,
and PCR tests for 8 randomized transgenic lines have
shown positive. After three months in nursery, thirty-
two transgenic lines have reached the average height
of 31.88 cm, while the control is only 17 ¢m in height.
The fiber length of transgenic clones is also 12% higher
than that of the control.

Keywords: Agrobacterium tumefaciens, EcHBI1 gene,
fiber length, tobacco, transgenic.

Classification number 4.6

*Tac gia chinh: Tel: 0913010902; Email: dothithuc@gmail.com
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Pat van de

Chuyén gen nho vi khuan Agrobacterium
duogc nghién ctru tir nhitng nam 60-70 cia thé
ky trudce. Viéce phat hién A. tumefaciens c6 kha
ning chuyén gen vao thyc vét vao dau nhiing
nam 80 di bién loai nay tré thanh mot trong
nhu'ng cong cu quan trong nhét cia cong nghe
chuyén gen thuc vat v6i nhitng vu diém nbi
troi nhu sO6 ban sao cua gen bién nap duoc
chuyén vao té bao thap (khoang 1-2 ban sao),
trong khi su dung stng ban gen 13 nhiéu hon,
do vay glam thiéu su khong biéu hién cua gen
dugc chuyén, ting kha nang chuyén gen bén
vitng, hiéu qua chuyén gen cao; tranh duoc sy
hinh thanh cay chuyén gen thé kham. Ngoai ra,
phuong phap chuyén gen nho A. tumefaciens
c6 k¥ thuat don gian, dé thyc hién, khong doi
hoi thiét bi dat tién.

O thuc vat, cac gen lién quan dén nhan tb
phién ma (transcription factor genes) c6 chtrc
ning kiém soat quéd trinh biéu hién cac gen
ma hod cho céc enzyme trong con duong sinh
tong hop thanh té bao. Pay 1a cic gen chia
khoa co6 tac dung tang cudng hodc kim ham
cac hoat dong cua cac gen khac [1].

Protein HD-Zip 14 nhén t5 phién mi c6



trong thuc vat. HD-Zip c¢6 cdu tao gdm mién ADN c6
chtre nang lién két chit ché voi motif khoa kéo leucine
(leucine zipper motif) trong viéc hinh thanh dimmer.
Hai chudi polypeptide ¢ khoa kéo leucine dugc giir véi
nhau bai tuong tac ky nude gitra axit amin leucine va su
16ng vao ctia 2 vong xodn a. Day 1a loai homeodomain
(mién ddng hinh) chi c6 mat trong thyc vat va dugc coi
1a gen HD-Zip c6 ngudn gbe tir thyc vét bang cach trao
do6i gitta mot gen exon cta mién dong hinh v&i mot
chudi khoa kéo leucine [2].

Protein HD-Zip bao gdbm 4 phan nhém (tir I dén IV)
dua trén 4 dic diém: (1) su bao thu ctia domain HD-
Zip ma xac dinh vi tri ADN gén Kkét, 2) cAu trac gen,
(3) cac motif bao thu phu thém (additional conserved
motif) va (4) chtic nang [3].

M&i nhén té phién ma kiém soat sy hoat dong va
phat trién ctia mot vung thuc vat dac biét. Nhan td
phién ma ATHBS thu¢c HD-Zip phan nhém I ¢6 chuce
nang kiém sot sy hinh thanh try dudi 1a mam va kéo
dai ré so cap [4], ATHB2 thudc HD-ZIP phan nhom II
c¢6 chire nang kiém soat viée kéo dai té bao lién quan
dén chat luong anh sang [5], ATHBS thudc phan nhom
III ¢ chirc ning kiém so4t su phét trién cia tugng tang
trong qua trinh biét hoa té bao [6], ATHB10/GLABRA
2 thudc phan nhom IV c6 chic nang kiém soat su biét
hoa cac dang khac nhau cuia té bao trichomes trén 14 va
than, va té bao long ré [7].

Gen EcHBI c6 chuc nang chinh trong viéc hinh
thanh va phat trién soi gd va c6 anh huéng dén qua
trinh hinh thanh xylem & cay. Gen EcHBI thudc nhém
nhan t6 phién ma HD-zip nhom 2 (homeodomain
leucine zipper) va c6 chirc nang chinh trong viéc hinh
thanh va phat trién soi gb [8].

Trong nghién ctru ndy, chung toi tién hanh bién nap
gen EcHBI vao cdy thudc 1a thong qua 4. tumefaciens
v6i muc dich danh gia biéu hién cua gen EcHBI trong
cdy. Két qua nghién ctru v& biéu hién cua gen nay
trong cay thudc 14 1a co sé dé tién hanh cac nghién ciru
chuyén gen tiép theo cho cac loai cdy trong rimg hién
nay nhu bach dan va keo dé nang cao chat luong gd
phuc vu nganh cong nghiép ché bién gidy va san xuét
dd moc...

Vat lieu va phuong phap nghién cuu
Vit liéu nghién ciru

Chung A. tumefaciens (GV3101) c6 chta vector
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nhi thé (p)GWB2) mang gen 1am ting chiéu dai soi gd
(EcHBI) duoc phan lap tir bach dan tring (Eucalyptus
camaldulensis) va dugc thiét ké cu trac vector chuyén
gen pGWB2/35S/EcHB1/NOS tai phong thi nghi¢m
cua Vién Nghién ctru RIKEN (Nhat Ban).

Tipme-

Hinh 1: so dé cdu triic doan T-ADN trong vector pGWB2/35S/EcHB1/NOS

Ghi chi: RB: right T-ADN border, LB: left T-ADN border,

NPT: gen khang kanamycin, NOSP: promoter nopaline synthase gene la vi tri
khoi dong phién ma gen nptll, NOST: terminator nopaline synthase gene la vi tri
két thiic phién ma gen, 35S: promoter CaMV 358, EcHBI: gen lién quan
dén tang chiéu dai soi go, HPT: gen khing hygromicin

attBl attB2 LB

—+ EcHB1 Ll | NOST , HPT }, 358 «%
‘

Dong thudc 14 (Nicotiana tabacum) SNN do Phong
Cong nghé té bao thuc vat - Vién Cong nghé sinh hoc
cung cap.

Cap moi dic hiéu dé xac dinh su c6 mit cua gen
EcHBI trong cay chuyén gen duoc mua cta Cong ty
Biosystems [9].

Ky hiéu mdi Trinh tw nucleotide ciia moi (5°-3”)

EcHBI-F ATGTGCCCTATCGATTCGG

EcHBI1-R TTAACAAGCGGCTGATGGATGAGC

Phwong phap nghién ciru

Phurong phdp chuyén gen vao cdy thuéc la nho A.
tumefaciens: dung 1a c6 kich thudc vira phai ¢ cac cay
con khoe manh 2 tuan tudi. Dung dao cét 4 canh mép
la @é gay ton thuong, tao thanh cac manh 14 c¢é kich
thude khoang 1 cm? Cac manh 1a duoc sir dung dé
lay nhiém va ddng nudi ciy véi A. tumefaciens dugc
bd sung thém Acetosyringone (AS) v6i nong do 200
uM. Béng nudi céy o nhiét do 25°C, trong buéng tbi
v6i thoi gian 48 gio theo phuong phéap cua Topping co
cai tién [10].

Céc miu sau khi dong nuéi ciy tién hanh rira khuan
bang dung dich 1/2 MS bb sung 500 mg/l cefotaxime
trong 10 phit va dugc cdy sang mdi trudng tai sinh
gébm MS + 1 mg BAP. Sau 4 tuin thu duoc cac cum
chdi, tién hanh tach cac cum chdi cdy chuyén sang
moi truong chon lopc (MS + 1 mg BAP + 50 mg/l
kanamycin). Cac chdi chon loc thu duge tién hanh céy
chuyén sang mai truong ra r& chon loc (MS + 0,1 mg
NAA + 50 mg/l kanamycin).
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Phwong phap xac dinh sw co mat cua gen EcHBI
bang PCR:

Tién hanh phan tmg nhan gen EcHBI theo b kit
Kapa 3G Plant PCR (Kapa biosystems). Cit manh 14
moi sau 3 thang tréng tai nha ludi cua 8 dong thudc 1a
chuyen gen va dong do6i chimng (khong chuyén gen) cho
vao ong PCR c6 thanh phan nhu sau: 25 pl Kapa 2x;
0,5 pIMgClL; 1,5 ul EcHB1-F 10 pM; 1,5 pl ECHB1-R
10 pM; 0,5 pl Enhancer; 0,5 pl 7ag ADN polymerase
thém nudce khir ion dén thé tich 50 pl. Chu trinh nhiét:
95°C 10 phut; 35 chu ky (95°C 30 giay, 56°C 30 giay,
72°C 1 phut), 72°C trong 7 phut va sau d6 duy tri ¢
12°C.

San pham PCR duoc dién di trong gel agarose 1%,
sau d6 nhudm bang Ethidium bromide va phat hién cac
bang ADN dudi tia sang cta dén cyc tim.

Phirong phdp ddanh gid biéu hién cia gen EcHBI :

Panh gia biéu hién ciia gen dwa vao toc do sinh
truong cua cdy thude 14: sau khi chuyén ra bau dat cay
dugc cham soc, theo doi tai vuon wom trong khu vuc
cach ly rdi tién hanh do chiéu cao cua cac dong thude
1a d6i chig va dong chuyén gen bang thudc sau 1, 2
va 3 thang.

banh giad biéu hién cua gen dua vao tiéu ban soi g6:
sau 3 thang, cdy thudc 14 da hinh thanh 1 16p g mong.
Chon 7 dong thude 14 va danh dau theo s6 thu ty. Trong
do c6 6 dong thube 14 chuyén gen (gom 3 dong sinh
truong t6t, 3 dong sinh truong kém) va 1 cay dbi chimg,
& mdi dong cit 1 doan nho dai 1,5 cm va cach gbc 5
cm. Sau d6 tudc 16p vo va ché lam 4 phan bang nhau
theo chiéu doc. Mau duoc phéan tich chiéu dai soi g5
theo phurong phap FUJI 2003. Chiéu dai soi gd duoc do
bang phan mém Optika Vision pro 1.5.

S6 liéu phan tich duoc thong ké va xir Iy bang phan
mém SPSS: phan tich phuong sai mdt nhan to, v€ bicu
do.

Két qua va thao luan
Két qua tao dong thuéc ld chuyén gen

Sau 4 tudn chuyén gen, tir nhitng khéi mé vién
quanh mép 14 da tao ra mot ) lugng 16n cum chdi.
Lan bién nap déu tién thu dugce 76 cum choi, 1an 2 thu
duoc 69 cum chdi va 1an 3 thu duoc 81 cum chdi. Két
qua thi nghiém cho thdy, s6 cum chdi phat sinh trén
mau dao dong tir 2 dén 3, tuy nhién, khong phai tat ca
cac chdi nay co6 mang gen can chuyén. Dé loai bo cac
chdi khong dugc chuyén gen, trong cdu tric vector di
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su dung gen chon loc 1a kanamycin va hygromycin.
Trong nghién ctru nay, dé loai bo cac chdi khong duoc
chuyén gen, tién hanh tach cic cum chdi va nudi ciy
trén moi truong chon loc (MS + 1 mg BAP + 50 mg/1
kanamycin), qua trinh chon loc nay dugc thuc hién 3
lan. Két qua da thu duogc tAt ca 226 cum chdi.

Sau 3 tuln, cac chdi trén cum chdi cta cac mau
chuyén gen séng sot sau chon loc duoc tach ra va nudi
cdy trén moi truong kéo dai chdi, ra ré... Vi tong sb
181 chdi céy trén moi truong chon loc, chi thu dugc
106 chdi ra ré. Nhu vay c6 thé danh gia budc dau rang,
mot trong nhiing nguyén nhan chinh cua viéc gay
chét va khong ra r& 1a cac chdi khong mang gen duoc
chuyén hodc ¢ dang thé kham. Két qua cho thay, hiéu
qua bién nap gen EcHBI vao gidng thube 14 SNN kha
tot (dat 58,56%).

Bdng 1: két qua theo déi kha nang tdi sinh, chon loc
cua qua trinh chuyén gen EcHB1

Lin thi

nghiém
1 30 76 68 41 60,29
2 30 69 50 28 56

$6 chéi chy trén méi
truomg chon loc

S;)frﬁpanh 14 | S0 cum choi thu Shehdirard | TyIé (%)
ién nap duge

3 30 81 63 37 5873
6ng sb 58,56

Hinh 2: choi thudc lé chuyén gen tdi sinh va ra ré trén méi triong chon loc

Ghi chu: miti tén mau do chi cay chuyen gen, vong tron mau vang
chi cdy khong chuyén gen; mau bién nap (@); choi phat sinh .
sau bién nap (b); choi trén méi trwong chon loc (c); choi trén méi truong ra ré (d)

Két qua kiém tra sw c6 mdt ciia gen bang PCR

PCR Ia k¥ thuat dugc sir dung dé xac dinh sy c6 mat
ctia gen chuyén trong cdy chuyén gen. Trong nghién
ctru nay, 8 dong cdy thudc 14 chuyén gen EcHBI dai
dugc phan tich PCR nhan gen EcHBI v6i cap mdi dac
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hiéu. La mai cua 8 dong nay dugc thu va sau do dugc
nhan gen EcHBI bang bo kit Kapa 3G Plant PCR cua
hang Biosystems va duoc dién di kiém tra trén gel
agarose 1% dé xac dinh su c6 mit cua gen EcHBI.

1kh

0,75 kb

Hinh 3: sdn phdm PCR nhén gen EcHBI dién di trén gel agarose 1%
Ghi chu: gieng M: maker ADN 1 kb; giéng 1-8: san pham PCR nhdn gen
EcHBI tir 8 dong chuyén gen; gieng DC: san pham PCR nhdn gen EcHBI
tir dong doi chirng
Két qua dién di trén hinh 3 cho thay, ca 8§ dong
chuyén gen déu xuat hién mot bang ADN duy nhat voi
kich thude khoang 750 bp twong ung véi kich thudce
ly thuyét vé thiét ké cap moi nhan gen EcHBI, con
dong doi chung khong xuat hién bang ADN. Dicu nay
chung to sy c6 mat cua gen EcHBI trong 8 dong cay
thuoc 14 chuyén gen.

Két qud vé sinh truong ciia cdy thuéc ld chuyén gen

32 dong thude 1a chuyén gen va 30 cay dbi chimg
dugc trong va theo ddi sinh truong tai vudn wom. Sinh
trudng cua cac dong thude 14 chuyén gen va déi ching
dugc theo doi sau 1, 2 va 3 thang trong. Két qua sinh
truong dugc trinh bay trong hinh 4.

45
40
35 4
30 4
25
20 - abpc

15 - |mce
10 -

chiéu cao TB cay (cm)

Thang 1 Thang 2 Thang 3

Hinh 4: sinh truong cia dong thudc la dsi chtmg va chuyén gen sau 3 thang
Ghi chii: cot mau trang la cac cay doi ching

khong mang gen chuyén, cét mau xanh la cdy mang gen chuyén EcHBI
Két qua & hinh 4 cho thdy, chiéu cao cua dong dbi
chimg thap hon so v6i dong chuyén gen va co su sai
khac vé toc do sinh truong giita dong thudc 14 ddi
chung va chuyén gen. Sau 3 thang, chiéu cao trung
binh ctia dong thubc 14 chuyén gen 1a 31,88 cm, 16n

hon 87,5% so véi dong thude 14 ddi ching (17 cm).
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Phan tich phuong sai mot nhén t6 cho két qua F =
299,01; F,=122,23; F .= 143,06 > F__ = 4,001 ching
t6 c6 su sai khac vé sinh truong giita dong thude 14
d6i chtg va dong chuyén gen. Diéu nay cho thay gen
EcHBI di biéu hién rit rd rét trong qua trinh biét hoa
xylem 1am ting chiéu dai soi gd.

Nghién ctru vé anh hudong ciia cac gen thudc nhan
t6 phién ma (transcription factors) dén qué trinh téng
hop thanh té bao cta cay va anh hudong dén sinh truong
cua cay da dugc chung minh trén cay ngo [11], cay
Arabidopsis [12]. Cac nghién ctru nay cho théy, khi
cac gen thuoc nhom nhan tb phién ma hoat dong manh
thi mirc d6 tong hop thanh té bao ting 1én, sé lugng té
bao dugc hinh thanh nhiéu hon... va sinh truéng cua
cdy cling tang lén.

Két qua vé phén tich chiéu dai soi g6

Sau 3 thang, cdy thudc 1a da hinh thanh 1 16p gd
mong. Chon 7 dong thude 13, gdm 6 dong thudc 1a
chuyén gen (3 dong sinh truong t6t, 3 dong sinh truong
kém) va 1 cay ddi chung, 14y mau do chiéu dai soi gb
trén kinh hién vi. S6 lidu thu dugce duoc thé hién trén
hinh 5.

900
800 T
700 'i'
600
500
400
300
200
100

Chiéu dai TB soi g6 (jun)

bC cG
Hinh 5: chiéu dai soi g6 ciia dong thudc ld doi chirng va chuyén gen

Qua s6 liéu thu duoc cho thay, chiéu dai trung binh
soi gd cuia cdy ddi chung 1 631,25 pm va cdy chuyén
gen 1a 707,53 um. Chiéu dai soi gd cta dong thudc 1a
chuyén gen dai hon 12% so dong ddi chimg. Phan tich
phuong sai mot nhan t6 cho két qua F = 7,77 > F =
3,9 chiing té sai khac c6 y nghia. Nhu vay, gen EcHB1
sau khi chuyén vao cay thudc 14 dd c6 biéu hién kha tdt
trong viéc biét hoa cac té bao xylem lam ting chidu dai
soi gd. Két qua nay ciing phu hop véi két qua nghién
ctru cia Sonoda va CTV [9]. Céc tac gia nay khi phan
tich chiéu dai soi gd cua dong thudc 14 chuyén gen
EcHb] thay dai hon cac dong ddi chimg 1,2 l1an.



Két qua nghién ctru trén khing dinh ciu trac vector
chuyén gen pGWB2/35S/EcHBI/NOS thiét ké hoat
dong t6t va cdu triic nay 1a ngudn vat liéu di truyén
dé chuyén vao cac ddi tuong cay 1am nghiép nhu keo,
bach dan... tao gidng sinh truong nhanh, chat luong
g0 tot.

Dong thuée ld ddi chirng Dong thuée ld chuyén gen

Hinh 6: tiéu ban chiéu dai soi g6 cia dong thudc la doi chimg
va chuyén dudi do phong dai 40x

Két luan

1) Pa chuyén thanh cong ciu tric gen ting chiéu
dai soi gd (gen EcHBI) vao dong thude 14 SNN thong
qua A. tumefaciens va thu duoc 69 dong chuyén gen ra
ré trén moi trudng chon loc.

2) Pi kiém tra sy c6 mit gen EcHBI & dai dién
ngau nhién 8 dong thudc 14 chuyén gen bang PCR, két
qué ca 8 dong déu dwong tinh voi gen EcHBI.

3) Cac dong thude 14 chuyén gen EcHBI sinh truong
cao hon 87,5% so véi cdy dbi chimng sau 3 thang tudi.

4) Cac dong thude 14 chuyén gen c6 chiéu dai soi gd
16n hon 12% so voi dong dbi chimg sau 3 thang tudi.

Loi cam on

Céng trinh dwoc hoan thanh boi kinh phi ciia dé
tai “Nghién ciru tao giong bach dan lai bién doi gen
cho chiéu dai soi go”~ o Viét Nam” thuoc Chuong trinh
trong diém img dung cong nghé sinh hoc trong linh
viee néng nghiép va phdt trién néng thén dén nam
2020. Cac tac gia xin tran trong cam on sy hé tro cia
dé tai va Chuwong trinh.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.
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1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién tl, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cta khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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