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Tom tat: Gen OsNACl da dugc nghiln ciiu va chiing minh vai tro tang cuong kha nang khang 
han cua liia. Viec su dung cac promoter cam ling vcri dieu kien bat loi cua ra6i tniong, trong do co 
promoter RD29A, d l dilu khiln bilu hien ciia gen dap ling stress da dugc rit nhiSu nghiSn ciru 
tnrcrc dSy ap dung thanh cong. Trong nghien ciiu nay, chung toi da phan lap vk nh§n dong 
promoter cam ling hsm RD29A ttr he gen ciia cay Arabidopsis thaiiana bang phan ling PCR vk 
thiet ke vector bieu hien mang gen ma hoa nhan to phien ma OsNACl d\ra tren bo khung ciia 
vector pCAMBIA1301, Trinh tir ma hoa OsNACl dugc tdch dong tir vector nhan dbng 
pJET/OsNACI va lap gh^p vao h£ vector bied hien pCAM-Rd. Cac vector lai i6 hop pCAM-
Rd/NACI-S va pCAM-Rd/NACl-AS se dugc sii dyng cho nghien ciiu chuyen gen vao c3y m6 
hinh thdng qua vi khuan Agrobaclerium tumefaciens. 

Tif khoa: Chju han, liia, OsNACl, RD29A, chuySn gen. 

1. Mff dau chong chiu dieu kien bat Igi ciia thuc vSt dugc 

dieu khien bdi m^t loat cac promoter cam ung 

Dudi di^u kien bSt Igi cua moi trirang nhu stress [ I ] . Trong s6 do, RD29A la mot promoter 

han, man, Ianh... , thuc vat phai thay d6i cac cam ling voi cac dieu kien m6i truong hit Igi 

qua tnnh sinh ly va sinh hoa de ton tai va thich nhu han, mSn va Ianh va da dirge nghien cim rk 

nghi. 6 muc do phSn tu, diSu kien hit Igi m6i chi tik. Cac nghien ciiu truoc da chi ra r^ng, 

trucmg se lam cho thuc vat gia tang miic do tnnh tu promoter RD29A chiia hai vung cd ho^t 

b i lu hien va tich luy ciia hang loat cac gen va tinh cis lien quan d in su bi lu hien duoi d i lu 

protein dap ung b i t Igi moi trucmg. Qua tr^nh kien hk Igi ciia moi truong la vimg Mp ling 

bi lu hien ciia cac gen lien quan toi dap ling ABA (the ABA-responsive element (ABRE) va 

viing cam ling mat nuac (the dehydration -

i: responsive element (DRE)/C-repeat (CRT) [2], 
Tdc gia lien h?. DT.. 84-983938784 ^ ^ „ r , . n . J ^ u- , - \ / - . 
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CUU chiic nang hoat dgng tren nhilu doi tugng 
cay khac nhau nhu Arabidopsis thaiiana, thuoc 
la va Ilia mi [3-6}. 

Hg NAC (NAM, ATAFl/2, CUC2) la hg 
gen Ion nhSt thugc nhom gen ma h6a nhan to 
phien ma dugc tim thay a thuc vat, co vai u6 
quan trpng Uong su phSt trien va dap ling vol 
dilu kien bk Igi ciia thuc vat. Cac protein Uong 
hg gen nay co dac diem chung la tiinh t\f lien 
ket DNA bao thii dugc biet den nhu la mien 
NAC o viing dau N. Ngugc lai, vimg dau C bien 
d6i thuang chiia cac mien hoat hoa va rat da dang 
ca vl chilu dai va trinh tir [7]. Cho tai nay da co 
khoang 117 gen NAC Uong he gen Arabidopsis va 
151 gen NAC trong he gen liia, 26 genAMCahg 
cam chanh, 152 gen NAC a dSu tuong va thuoc la 
da dugc phan lap nhung chi mot so it gen NAC 
dirge nghien ciiu chiic nang [8-10]. 

OsNACl la mot gen ma hoa nhan t6 phien 
ma thupc hg NAC co lien quan d6n tinh chong 
chiu voi bat Igi moi truong 6 liia dugc phan lap 
tiJ Ilia va da dugc nghien cuu chi tiet dac U'nh 
[11-13]. C§y Ilia chuyin gen OsNACl tang 
cuang tinh chiu han, man va ket qua phln tich 
microairay cho thay bieu hien ciia gen ngoai 
sinh OsNACl da hoat hoa hang loat gen chiic 
nSng lien quan den tinh chiu han. Ket qua thii 

nghiem tren d6ng rupng cic cay liia chuyen gen 
SNACI cho n5ng suat cao hem 22-34% so voi 
cac cay doi chiing a dieu kien han [12]. 

Trong nghien ciru nay, chiing t6i chiing toi 
tien hanh thiet ke vector bieu hien mang gen ma 
hoa nhan to phien ma OsNACl duoi su dieu 
khien bieu hien ciia promoter RD29A vai muc 
tidu lam tao nguon vat li^u cho cong tdc nghien 
ciiu tao giong cay Uong chong chiu h^n, man 
theo dinh huong chuyen gen. 

2. Vat lieu va phuung phap nghien cuu 

2.1. Vdt lieu 

Hat giong cay Arabidopsis thaiiana kieu 
Colombia do Trung tam KI thuat Di truyen va 
Cong nghe Sinh hgc Quoc te (An Do) cung cap; 
chiing vi khu^ E. coli DH5a va c4c vector 
pCAM-Ubi, pJET/NACI do Bg mon Benh hpc 
phan tii, Vien Di truyen Nong nghiep cung cap. 

Cac doan oligonucleotide dimg cho phan 
ling PCR nhan ban gen dugc thiet ke dua tren 
tnnh tu gen da cong bo tren Ngan hang gen thS 
gidi (ma so AY973635.1) va tong hgp boi hang 
Sigma (bang 1). 

Bang 1. Trinh tu cac oligonucleotide sii dung uong nghien ciiu 

Ten moi 

RD-Fw 

RD-Rv 

SP6 

T7 

NOS-Rv 

35S-F» 

GUS-Rv 

NACl-Fw 

NACl-Rv 

Trinh tir moi 

5'-AAGCTTCGACTCAAAACAAACTTA-3' 

5'-GGATCCAATCAAACCCTTTATTCC-3' 

5'-ATTTAGGTGACACrATAGAA-3' 

5-TAATACGACrCACTATAGGG-3' 

5'-AGACCGGCAACAGGATTCAA-3' 
5'-CCCACTATCCrTCGCAA-3-

5'-GATTTCACGGGTTGGGGTTTCT-3" 

5-GGATCCATGGGGATGGGGATGAGnAn-3' 

5-'GGATCCTCAGAACGGGACCATGCCCA-3' 
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2.2. Phuang phdp 

Tdch chiet DNA tong sd 

DNA t6ng so cua cly Arabidopsis dugc 
tach chiet theo phuang phap cua Doyle va cgng 
su [14], sii dung dung dich CTAB 2%. Mau mo 
thuc vat tuai (100 mg) dugc nghiln uong nito 
long, sau do dugc bo sung 500 |il dung dich 
CTAB 2% (c6 chua ARNase 40 mg/ml) va ly 
tam a toe do 13.000 v6ng/phtit dl thu dich noi. 
500 pi h6n hgp phenol : chloroform : isoamyl 
(25 : 24 : I) dugc bo sung vao dung dich dl kit 
tua protein. Hon hgp sau dugc ly tam t6c dg 
13.000 vong/phlit dl thu DNA tinh sach. 

Phdn Igp promoter RD29A: 

Promoter RD29A phan lap tu DNA t6ng s6 
ciia cay A. thaiiana bJng ky thuat PCR vai chu 
ky- nhiet: 94°C-5 phut; (94°C - 30 giay, 56''C -
20 giay, 72''C - 40 giay) x 35 chu ky; 72°C - 7 
phiit va bao quan a 4''C. San phim PCR sau d6 
dugc tinh sach b5ng bp kit GenJET->TM Gel 
Extraction cua hang Fermentas. Promoter 
RD29A nhSn ban bang PCR dugc nhln dong 
bang bp kit pGEMT Easy theo qui uinh di kem 
ciia hang Promega. Plasmid tai t6 hgp 
pGEMVRD29A dugc tach chilt tir vi khuin E. 
coli bang bp kit GenJET-TM Plasmid Miniprep 
ciia hang Fermentas va bao quan a -20''C. 

Thiit ki vector pCAMBIA-RD29A: 

Vector tach dong pGEM- RD29A va vector 
pCAMBIA-Ubi dugc xii ly d6ng thai vin 
Hindin. va BamHl. Tnnh tu promoter RD29A 
dugc ghep noi vector pCAMBIAI30l mach b^g 
enzyme T4 hgase (Inviuogen) de t̂ o vector tai t6 
hgp pCAM-RD29A. Plasmid tai t6 hgp pCAM-
RD29A dugc tach chiet tir vi khuan E. coli bang bp 
kit GenJET-TM Plasmid Miniprep (Fermentas) va 
bao quan 6 -20''C. 

Thiet ke cdu true biiu hien promoter 
RD29AOsNACI :NosT 

Vector tach dong pJET-OsNACl vh. vector 
bieu hien pCAM-RD29A dugc xir ly dong thai 
vcri enzyme ^a/nHI.Trinh tu ma h6a ciia 
OsNACl dugc ghep noi vao vector bieu hien tai 
vi tri da diem cat (Multi cloning sites) nSm giira 
viing promoter RD29A va viing ket thiic phien 
ma NosT nho enzyme T4 Ligase (Invitrogen) . 
ThS bien ng-p sau khi sang Igc b&ig phan ling PCR 
vdi hai c$p m6i RD-Fw/NACl-Rv va RD-
Fw/NACI-Fw dugc nu6i trong moi truong LB de 
tach chiet DNA plasmid tai to hgp. 

Gidi vd phan tich trinh tu promoter RD29A 
Vector tai to hgp pGEM-RD29A dugc giai 

trinh tu theo phuang phap ciia Sanger va cgng 
su [15] va dgc bang h6 thong may giai trinh tu 
ABI 3100. Ket qua giai trinh tu dugc xii h' bang 
phan mem BioEdit. Trinh tu gen sau khi xii li 
dugc so sdnh voi ca sa dir lieu tren Gene Bank 
va phan tich bang phan mem Genetyx 4.0. 

3. Ket qua va thao luSn 

Phdn lap promoter RD29A tit DNA tdng so 
cua cdy Arabidopsis 

Truac day da co nhieu nghien ciiu chiing 
minh vai tro ciia promoter RD29A doi vdi dap 
ling chong chiu dieu kien bat loi ciia cay A. 
thaiiana [I]. Trong nghien ciiu nay, chiing toi 
da phln lap promoter RD29A tir cay A. thaiiana 
dg phuc vu thi nghiem thifit ke vector bieu hien 
mang gen ma hoa nhan to phien ma tang cuang 
tinh chong chiu dieu kien hk Igi a liia OsNACl. 
Hat A. thaiiana dugc gieo trdng din giai doan 
mot thang tuoi, chting toi thu toan bg la va than 
cay, nghien mau trong nito long, sau do tach 
chiet DNA tong so bang CTAB. Ket qua dien di 
mau lach chiet DNA trSn gel agarose 1% cho 
thay cac mau DNA thu dugc hoan toan tinh 
sach, khong bi lan RNA (hinh IA). Mlu DNA 
tach chiet dugc bao quan trong d^m TE a -
20T. 
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Hinh I. Ket qua nhan ban trinh tu promoter RD29A tit DNA long so. 

Ghi chii: (A) Ket qua dien di san pham DNA tong so cua A. thaiiana tren gel agarose 1 %; gieng I • 8: cac miu DNA 
tODg so tach chiel tuA. thaiiana. (B) Ket qua di^n di san pham PCR nhSn ban do^n promoter RD29A tren gel agarose 1%: 
gieng 1: doi chihig am (khong co DNA khuon); gieng 2: khuon la DNA tong so. gieng 3: san p h ^ PCR tinh s^h bang bQ kit 
GenJET-^TM Gel Extractum. Gilng M thang DNA chu3n 1 kb. 

Dua vao trinh tu nucleotide ciia gen RD29A 

dugc cong bo tren ngSn hang gen 

(AY973635.I), chiing toi da thilt k l cSp m6i 

RD29A-F/RD29A-R (bang I) d l sir dung cho 

phan ling PCR nhan ban promoter RD29A tir 

cay Arabidopsis thaiiana. Phan ling PCR dugc 

thuc hi^n 35 chu ki, gia m6i a nhiet dp 55''C 

trong 20 giSy va keo dai chuoi a 72''C trong 40 

giay. Ki t qua dign di san phim PCR tren gel 

agarose 1% cho thiy chiing toi da diu dugc mot 

bang DNA dac hieu cd ki'ch thuoc khoang 0,8 kb 

(hinh IB, gilng 2), tucmg iing voi kich thuoc ly 

thuylt ciia promoter RD29A cin nhan ban la 823 

bp. Doi vdi phan ling dot chung am khong cd 

DNA tong so trong hon hgp phan ung, chiing toi 

khong thu dugc bang DNA nay (hinh IB, gieng 

I). Ket qua nay cho thay chiing toi da nhan ban 

dugc doEin DNA mong muon tir DNA t6ng s6 ciia 

A. thaiiana bang ctip moi dac hilu da thil t k l . 

San phim PCR nhan ban promoter RD29A sau do 

dugc chiing toi tinh sach blng bg kit GenJET-TM 

Gel Extraction (Fermentas) va dien di ki lm tra lai 

tren gel agarose 1% (hinh IB, gilng 3). San phim 

PCR linh sach nay dugc chting toi sii dung ciw thi 

nghiem nhan dcmg va giai trinh tu sau nay. 

Nhdn ddng promoter RD29A 

San ph im PCR tinh sach dugc chiing toi 

ghep noi true tiep vdi vector pGEM-T, sii dung 

bang bg kit nhan dong [jGEM®-T Vector 

System II (Promega). San pham ctia phan ling 

ghep ndi dugc bien nap vao te bao kha bien 

E.coli chiing DH5a va c l y trai tren moi trucmg 

chgn Igc LB co bd sung chat khang sinh 

ampicilUn 50pg/ml, chat cam ling IPTG va co 

chat X-Gal. Theo ly thuyet, cac khuan lac xult 

hien Uen b l mat moi truong co mau tr ing la 

khuan lac chiia plasmid tai to hgp. uong khi do 

cac khuan lac cd mau xanh la nhimg khuan lac 

mang plasmid nguyen ban tu dong vong. Ket 

qua k i lm tra cac the bien nap b Ing PCR vol cap 

moi dac hieu (RD-Fw/RD-Rv) cho th iy chiing 

toi da thu dugc cac the bien nap duong tinh 

(hinh 2A). De kh ing djnh k i t qua thu dugc, 

chdng toi da tinh sach plasmit tir khuan lac 

duong tinh va k i lm tra bang PCR vol cac c ip 

moi khac nhau va xii h' c l t b5ng enzyme giai 

hsaHindmiBamYB.. 
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Hinh 2. Ket qua nhan dong promoter RD29A vao vector pGEM-T. 

Ghi chLi: (A) Ket qua &itn di san pham PCR trv^ ti^p tu khuan lac mang pGEMyRD29A voi c^p moi d^c hi^u RD-
Fw/RD-Rv; gieng 1 - 9 san pham PCR tir khuon la khuan l?c s6 1 - 9; gilng 10: d6i chung am (khuon la H^O) (B) Kit qua 
kiem tra plasmid tai l6 hop pGEM/RD29A bIng PCR (gilng 1 - 4) va phan ung cSl gidi han (gieng 5 & 6); gieng I &. 2: PCR 
voi C3P m6i T7/SP6; gilng 3 & 4: PCR voi d p m6i RD-Fw/RD-Rv, gilng 1 & 3: dli chiing am (khuon la HiO), gilng 2 & 4: 
khuon la pGEM/RD29A; gieng 5: san pham phan img cit bang enzyme gioi hgn BamVMHindtSr, gieng 6: vector 
pGEM/RD29A nguyen ban. Gilng M: Thang chuan DNA 1 kb. 

Phan ling PCR kilm Ua plasmid tai to hgp 
dugc chiing t6i thuc hien voi 2 c$p m6i: c^p 
moi dac hieu ciia vector pGEM-T (T7/SP6) co 
khoang each 186 bp tren vector pGEM-T va cap 
moi dac hilu ciia doan gen RD29A (RD-
Fw/RD-Rv). San pham PCR sau do dugc dien 
di Uln gel agarose \%. Kit qua diln di san 
pham PCR tren gel agarose 1% tren hinh 2B 
cho thSy voi cap mfii dac hilu chiing t6i thu 
dugc mgt bang DNA co kich thuac khoang 0,8 
kb (hinh 2B, gieng 4). San phSm PCR vol cap 
moi vector cho mgt bang DNA co kich thuac 
khoang 1,0 kb, kich thuoc n^y phu hgp vdi b'ch 
thuoc doan DNA theo tinh toan ly thuylt, bao 
g6m 823 bp cua doan gen RD29A va 186 bp 
cua vector pGHVl-T (hinh 2B, gilng 2). Tilp 
do, do tren cap m6i dac hieu dugc diing de nhan 
ban doan gen RD29A chiing toi co thiet ki trinh 
tu nh|n bilt ciia hai enzyme giai han BamtH va 
HindlE, vi vay, de kiem plasmid tai to hgp thu 
dugc, chung toi thuc hien phan ting cit dong 
thoi bang enzyme gidi han BamHUHindUl. Ket 
qua thu dugc Uen hinh 2B cho thay san pham 
ciia phan ling cat cho hai bang DNA, bang 
DNA thii nhat cd kich thuoc khoang 3,0 kb la 
bO khung nguyen ban ciia vector pGEM-T, 

bang DNA con Igi la dogn promoter RD29A 
cd kich thudc khoang 0,8 kb (hinh 2B, gieng 
5). Cac kit qua thu duac nay cho phSp chiing 
toi khang dinh chac chan hon vile nhan dong 
thanh c6ng trinh promoter RD29A vao vector 
pGEM-T. 

De khang dinh chinh xac doan DNA dugc 
nhan dong vao vector pGEM-T cd diing la 
promoter RD29A mong muon hay khong, chiing 
t6i tiln hanh giai Uinh tu doan DNA nay trong 
vector tai t l hgp pGEM-RD29A. Ket qua giai 
trinh tu sau do dugc xu ly bang phSn mem 
Bioedit va so sanh voi tilnh tu gen RD29A da 
dugc c6ng bo tren Ngan hang Gen The gidi 
(AY973635 1). Kit qua phan tich tnnh tu 
DNA cho thay doan DNA phan lap dugc c6 
chieu dai 823 bp, co trinh tu tuong dong 100% 
voi Uinh tu da c6ng b6 truoc dSy cua promoter 
RD29A [[I]]. Trinh tu DNA phan lap dugc c6 
chiia cic viing trinh tu dac tnmg c ^ thiet ciia 
mgt promoter dieu hoa bieu hien gen:TATA-
box (742-746), CCAAT-box (489-494); viing 
tin hieu gan mu G (732-737), viing giau GC 
(472-509) va hai yeu tl hoat hoa cis-acting 
(552-560 va 609-617). Cic phSn tich sau ban 
cho thay doan DNA ciia chiing toi ciing chiia 
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cac viing lien quan din cam ilng Uong dieu kien 
kho han: DRE (497-502), ABRE (712-719) vJi 
hai vimg trinh tu 20 Nucleotide I^p truac (546-
560) va lap sau (603-622). Ngoai ra, chiing toi 
c6n phat hien m6t vftng trinh tu gan giong vcri 

trinh tir hoat hda Asl (682-689) da dugc chung 
minh 1̂  c6 chiic nang dilu khiln gen bilu hi?n 
dac hieu a re. Kit qua nay phii hgp vai nhiing 
cong bl truac day ve promoter RD29A ciia 
Arabdopsis. 

LAI I I t I TCTitACJlJUi TOTTTTTiT 

CKTJiOTiiM *T-:j.TTArr t TITTJlTimrC MCCJWJTIICA *JiAllTX*»C* 

CW,TTTT»AT TT' 

CCTTTCT*** 

l i . ^ i T G7CCCCTTTC rr£TiiTjLiLi. ; » ; 

^^s 
.o.„..<EIZHI3" 

' > E ^ 

J.. <Eg.;^ ,„.„.;;: „,,„.;. T tk'.-riKZkkk Tir^AjL^r i 

.:*T:*O.;*J.T u.k'i^'-nvi ITT 

Hinh 3. Ket qua phSn tich trinh tu gen RD29A. 

Tir cac kit qua thu dugc o trln, chiing toi co 
thi khing djnh da phan lap \k nhan dong thanh 
c6ng promoter RD29A a A. thaiiana. San phim 
nhan d6ng se dugc chiing t6i tilp tuc sii dung 
cho cac nghien ciiu thilt kl vector bilu hien 
mang gen OsNACl dugc dSt dudi su dilu khiln 
ciia promoter cam irng dilu kien bit igi RD29A. 

Thiit ki vector biiu hi$n pCAMBlAISOl 
mang promoter diiu khiin RD29A 

Trong nghien ciru nky, de thilt kl vector 
bieu hien gen OsNACl dua Uen he vector 
thuang mai pCAMBIAI301, chung toi da sii 
dyng vector pCAM-Ubi do phong B?nh hpc 
phan tir da thiet kl lam nguyen lieu cho thi 
nghiem (hinh 4). Bi thay thi trinh tu promoter 

RD29A vho vi tn promoter Ubiquitin Uong 
vector bieu hien pCAM-Ubi, chiing toi da xii li 
ddng thoi 2 vector pGEM-RD29A va pCAM-
Ubi vdi HindmiBamUl (hinh 5A). Sau khi tinh 
sach san pham cat blng enzyme gidi han tii gel 
agarose, Uinh tu promoter RD29A (0,8 kb) dugc 
Chen vao vi tn' promoter Ubiquitin (2,0 kb) da 
dugc cat bo tren vector bilu hien pCAM-Ubi 
dudi tac dung cua enzyme T4 ligase vk biin nap 
vao te bao kha biin E. coli chiing DH5a. Sau 
khi sang loc thi bien nap duong U'nh blng PCR 
vdi cap mli dac hilu promoter RD29A (RD-
Fw/RD-Rv), chiing toi tiln hanh tinh sach 
plasmid tir cic the bien nap nay va kilm tra 
bang PCR vdi cap moi dac hieu. 
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pJET-OsNftCl 

Hinh 4. So do thiet ke vector bieu hien pCAM-Rd/OsNACl. 

Kit qua diln di san phim PCR til khuon la 
plasmid tich sach cho thay, vdi cap moi dac 
hilu cho promoter RD29A (RD-Fw/RD-Rv) va 
dac hieu cho hi vector pCAMBIAI30I (35S-
Fw/Gus-Rv) chiing toi thu dugc cac san pham 
PCR cd kich thudc lan lugt khoang 0,8 kb (hinh 
5B, gilng 1) va 1,0 kb (hinh 5B, gilng 6), blng 
vdi kich thudc cua hai bang DNA ciia phan ling 
doi chung ducmg sii dung vector 
pGEM/RD29A (hinh 5B, gilng 1) v& vector 
pCAM-Ubi lam khu6n (hinh 5B, gieng 3). Doi 

vdi phan irng PCR su dung moi dac hieu cho 
promoter RD29A va mdi dSc hilu cho vting 
NOS, chting tdi thu dugc mgt bang DNA cd 
kich thudc khoang 0,9 kb diing vdi kich thudc 
tinh toan 1̂  thuylt (hinh 5A, gieng 7). Khi xii ly 
plasmid tai to hgp nay blng HiiuHWBamHl, 
chiing toi thu dugc bang DNA cd b'ch thudc 
0,8 bp tuong ling vdi doan trinh tu promoter 
RD29A va mgt bang DNA kich thudc khoang 
12 kb la bp khung vector pCAMBIA1301 (hinh 
4; hinh 5C, gieng 3). 

Hinh 5 Ketquagh^p noi trinh tu promoter/U?29A vao he vector pCAMBIA 1301. 

Ghi chi3: (A) Ket qua dien di san pham cat bang enzyme gioi han pGEM/RD29A (gilng 1&2) \h. pCAM-Ubi (gieng 
3&4) blng HindiWBamHl tren gel agarose i%; gilng 1&4: vector nguyen ban; gieng 2&3: vector dugc xu ly voi 
HmtimiBamiU. (B) Kit qua dien di san phSm PCR kiem Ua plasmis tai to hop pCAM-Rd; gilng 1 - 3: PCR v6i cap mhi 
RD-Fw/RD-Rv; gilng 4 - 6 ; POl voi c|ip ni6i 35S-Fw/GUS-Rv; gilng 7 & 8 PCR voi c3p moi RD-Fw /NOS-Rv; gilng 1.4 
&7: khuon la pCAM-Rd; gilng 2. 5 va 8: dii chiing am (khuon li HjO), gilng 3: dii chiing duong (khuon la 
pGEM/RD29A), gilng 6: doi chiing ducmg (khuon IS pCAM-Ubi). (C) Kit qua di^n di san pham c4t enzyme gioi han 
pCAM-Rd; gieng 1. vector pCAM-Rd nguyen ban; gilng 2: san pham cat enzyme gioi han HindUUEcoRl. gieng 3: san pham 
cSt enzyme gioi han HindlWBaniHl Gieng M: Thang chuan DNA 1 kb. 
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trong CQ ik phat trien, vdi nhilu suoi tam thai 
hoac quanh nam. Dia liinh cd d^ng ldm tua nhu 
trung giiia niii. 

Net dac tnmg ciia quan xa thuc vat d day la 
sir cd mat ciia loai Thong la det- Ducampopinus 
krempfii (Pinaceae). Cac cay mpc thanh timg 
nhdm, ciing cd khi rieng le. Chieu cao cay tdi 
40ra, dudng kinh thSn 90 -120cm- Tan thua khi 
mpc don II va dan xen nhau khi mpc th^nh 
nhdm. Trln canh ciia D. krempfii cd rat nhilu 
thuc vlt bi sinh, Uong dd thudng gap la nhung 
dai dien cua chj Vaccinium (Ericaceae) va ciia 
hp Lan (Orciiidaceae). 

TSng hai rat phat triln, cao 18 - 24m, dudng 
kinh thSn 30 - 60cm. Ci gdc mot sd loai cay phat 
trien rl banh ve. Tan cSy kha day, thudng tilp 
xuc nhau. Cac loai tao ting la Lithocarpus sp., 
Castanopsis sp., Quercus sp. (Fagaceae), Hdng 
quang-Rhodoleia championi (Rhodoleiaceae), 
H6i da voi-lllicium griffithi (Illiciaceae), Cap 
mpc hinh szo-Craibiodendron stellatum 

(Ericaceae), Luong xuang-Anne^/ea fragrans, 
Gordonia sp. (Theaceae), Allingia sp. 
(Altingiaceae)... 

Tang ba cd tinh phan m^nh, thudng g^p cac 
loai: Lasianthus sp., Ardisia sp. (Myrsinaceae), 
Dau dm-Euodia pasteuriana (Rutaceae). Dp 
che phii ciia cSy than thao Wioang 20%, thudng 
gap cac dgi diln ciia hg Gimg (Zingiberaceae), 
d|ic bi^t la loai Alpinia sp. 

b) Quin xa thirc v|t vdi loai Po mu-
Fokienia hodginsii 

NhiJTig cay cd ki'ch thudc Idn nhit Uong 
quan xa la F. hodginsii, mpc d phan tren vk 
phan giua ciia cac CQ sudn ddc. Chieu cao cSy 
20 - 25 m, dudng kinh than 100 - 120cm, tan 
day va toa rdng vdi ban kinh tdi 8m. Tham gia 
tgo nen ting Uen ciing ciia quan xa cdn cd 
Hoang dan gih-Dacrydium elatum va Thdng 
nang-Podocarpus imbricatus (Podocarp^eae), 
song sd lugng ca thi cua chiing khdng nhilu. 

Hinh 2. Clu Uiic thuc v|t voi loai Po ma-F. Hodginsii. 

Ngoaî  nhiing loai la kim kl tren, tham gia 
cau tnic ting thii nhit cdn cd cac loai thupc hg 
Che-Theaceae (Ternstroemia sp.. Camellia sp.), 
hp De-Fagaceae (Lithocarpus spp., Quercus 

sp.), hg Com-Elaeocarpaceae (Elaeocarpus 
spp.) va hp D|u-Fabaceae (Archidendron sp.). 
Chieu cao ciia cac loai nay 8-I2m, dudng kinh 
10 - 25cm, ddi khi tdi 40cm. 
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Tang hai cao tdi 5m, dugc cau tnic tir cac 
loai: Ong anh hdng-Vacc/nium braccteatum 
(Ericaceae), Thdng Xie-Podocarpus neriifolius 
(Podocarpaceae), Dau dau Pastem-Euodia 
pasteuriana (Rutaceae) Hoi da voi-lllicium 
griffithi (Illiciaceae), Dd quyen-Rhododendron 
cf. moulmainense (Ericaceae). Tang ba cao tdi 
3m vdi \oki trgi la Lasianthus sp. (Rubiaceae) 
va Poilannammia cf. allomorphioidea 
(Melastomataceae); trong tang nay ciing ghi 
nhtn dugc cac loii Eurya sp., Ardisia sp., va 
thudng gap cac c2y cg Pinanga sp. v^ Licuala 
spp. 

Tang thSn thao kha phat ttiln, do che phii 
dat 30 - 40%. Day leo chu ylu la Smilax sp. 
(Smilacaceae) va Embelia sp.. Loai Calamus 
sp. (Arecaceae) ciing thudng ghi nh|n d khu 
vuc nay. 

3,5. Bdn ludn ve tkifc vgt trong cdnh quan rung 
KBTHonBd 

CSu triic tham thuc vat trong CQR cua 
KBTTN Hdn Ba cd sir phan hda kha manh, 
song vIn gia dugc tinh dac trung ciia cau tnic 
nguyin sinh, dac biet la d cac quan xa phan bd 
tu do cao 500m ud len. Tir kit qua nghien cuu 
cho phep nhin dinh, dai niii chinh vdi phuong 
kinh tuyen la la chan tu nhien, tao cho phan Tay 
ciia KBTTN it chiu anh hu'dng trite tilp ciia gid 
biin. Cung vdi dia hinh phiic tap da tao ra Uen 
cac dai nui nhilu quan xa thuc v t̂ cd tinh dac 
thti. 

Cho tdi dg cao 800m, Uen nhirng sudn ndi 
thoai da hinh thanh nhung CQR vdi nhiing loai 
thuc vat dac trung cho rirag ddng bang d miln 
Nam Viet Nam. Tir dp cao tren 1.000m, thuc 
vdt Uong CQ bat dau the hign tinh trpi ciia cac 
loai thugc cac hg thirc vat niii nhu Fagaceae, 
Magnoliaceae, Theaceae, Podocarpaceae. 

Vdi qua trinh hinh thanh ISu ddi, on dinh 
cung dieu kien khi hau - tho nhuong, da hinh 
thanh d KBTTN Hon Ba nhdm thuc v|t M kim 
nhu Fokienia hodginsii, Podocarpas 
imbricatus, Podocarpus neriifolius, 

Ducampopinus krempfii, Dacrydium elatum. 
Day deu la nhihig loai cd ^ nghia quan ugng 
trong su hinh thanh va duy tri cau tnic CQR 
hien tai d nhirng noi chiing xuat hien. 

Dia hinh niii phiic tap, he thdng thuy van 
phat triln tao dieu kiln cho su hinh thanh 
nhiing CQ die bi^t vdi nhirng dieu kien deu khi 
hSu phh hgp cho mot sd cay gd \k cay thao, 
chiing dat dugc nhiing ta'ch thudc rat Idn mi d 
khu vuc khac khdng cd dugc nhu: 
Ducampopinus krempfii d CQ ddi uong thung 
Iting; Craibiodendron stellatum (Ericaceae) d 
CQ thung lung giiia niii d dp cao 1.260m; 
duong xi Marattia pellucida (Marattiaceae) 
Uong CQ vdi cac ddng su6i cd nude chay 
quanh nam d dp cao 1.400 m; Mdc-Cary''̂ '̂  
urens Uong CQ thung liing giiia niii vdi cac 
ddng suoi nude chay quanh nam, long sudi nIn 
dadddcao 1.200 din 1.400m... 

Net dgc dao niia Uong cau tnic thuc v|it ciia 
CQR KBTTN Hon Ba la su tham gia ciia cac 
loai loai duong xi. Tir nhirng loai duong xi thin 
go kich thudc Idn xuat hien Uong CQ tir do cao 
800 - 900m din cac loai bi sinh Aglaomorpha 
coronans va Asplenium nidus, trong dd, nhirng 
ca the Idn nhat ciia loai Aglaomorpha coronans 
ua mpc Uen nhiing cay to tai khu vuc thoai rgp 
bdng, cdn loai Asplenium nidus phat Uien nhieu 
Uong cac CQ thugc dai niii chinh, cd mat hau 
nhu Uen tat ca cac cSy gd kich thudc Idn. 

So sanh vdi nhirng khu vuc khac ma chung 
tdi da nghien cuu Uen Ianh tho Viet Nam cd the 
khang dinh, nhiing CQ viing chan nui Hdn Ba 
la gidi ban phia bac ddi vdi su phan bd ciia kha 
nhilu loai thuc vat thupc ddng bang mien Nam, 
Uong khi nhiing dilu kiln d nhimg CQ thung 
lung giiia niii lai thuan Igi cho sir tdn tai nhirng 
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loai tir phia Bac. Day la nhiing ghi nhan cd J 
nghia cho viec hilu thim vl phan bo dia IJ ciia 
thuc v^t Uong cac CQR Ianh tho Viet Nam. 

4. Ket luan 

cau tnic ihirc v^t ciia KBTTN Hdn Ba cd 
raiic do da dang cao va duy tri dugc U'nh chat 
nguyen sinh, dac bilt tir dd cao 500m Ud len. 
Theo su phan hoa ciia cac ylu t6 thanh tao CQ 
va sinh thai phat sinh, da hinh thanh nen d khu 
v\rc nay nhilu quan xa thuc vat tu nhien; quan 
xa thuc vat thung lung vhng thap, cic qudn xa 
Uen dia hinh sudn d dp cao dudi l.IXIOm, quSn 
xa thuc \%x dinh niii... 

Vdi lich sii phat triln lau ddi va on dinh da 
hinh thknh nIn d Hon Ba nhirng CQR chiia 
dung cac kieu quan xa thuc v t̂ hdn giao a nhiet 
ddi vdi cac loai la kim qui hiem. Day la co sd 
hinh thanh nln cac loai CQR hdn giao dac 
trung dugc hinh thanh bdi cac loai hat u3n 
Ducampopinus krempfii vd Fokienia hodginsii. 

Cau tnic tang tan ciia cdc quin xa thuc viit 
Uong CQ thudng tir 2 - 4 tdng, song quy luat 
lien tuc hay phSn manh khdng thi hien ro giiia 
cac quan xa. Dien hinh Uong do la ting uen 
cung d noi nay thi phin manh, noi khac lai kha 
lien tuc.ThIm vao do, tinh chit ciia dit, diiu kien 
thuy van cd anh hudng rd ret din ciu true thanh 
phan loai va hinh thai cac quin xa thirc vat ciia 
KBTTN Hon Ba. 
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