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Tém tit: Gen OsNAC! d2 dugc nghién ciru va chimg minh vai trd tang cudng kha nang khing
han cua 182, Viéc sir dung cdc promoter cam img véi didu kién bét loi cua méi tmb‘ng. wong 46 c6
promoter RD29A. dé diéu khién biéu hién cia gen ddp tng stress di duge rét nhidu nghién ciu
truéc ddy dp dung thanh céng. Trong nghién ciu ndy. ching 16i da phan lap va nhan dong
promoter cam (ng han RD29A tir h¢ gen cua cdy Arabidopsis tholiana bing phan ting PCR va
thiét ké vector biéu hi¢n mang gen mi héa nhan 16 phién ma OsNACI dya tmén b khung cia
vector pCAMBIAL301, Trinh tv ma héa OsNACL dugc tich ddng tir vector mhin dong
pJET/OsNACI va lip ghép vio hé vector biéi hén pCAM-Rd. Céc vector téi 15 hop pCAM-
RA/NACI-S vd pCAM-RA/NACI-AS s& dugc sir dyng cho nghién ciru chuyén gen vio ciy mé
hinh théng qua vi khun Agrobacterium tumefaciens.

Tir khda: Chju han, Wia, OsNAC1, RD29A, chuyén gen.

1. Mé diu

Duéi diéu kién bat lgi ciia mdi trudng nhu
han, mén, lanh..., thuc vat phai thay déi céc
qué tinh sinh 1y va sioh héa dé 10n tai va thich
nghi. & mirc 45 phan t, diéu kién bt loi méi
truémg sé lam cho thyc vat gia ting e d§
biéu hién va tich ldy coa hang loat cdc gen va
protein d4p tmg bat lgi mdi trudng. Qua tinh
biéu hién cia cic gen }ién quan t&i ddp Ung
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chéng chju didu ki¢n bat lgi cua thyc vét duge
didu khidn boi mét loat cdc promoter cam img
stress [1]. Trong sb d6, RD29A 1A mét promoter
cam tmg véi cic diéu kién mdi wudng bit Igi
nhu han, mén va lanh va d2 duoc nghién ctru vét
chi tiét. Céc nghién ciru tru6e da chi ra ring,
trinh ty promoter RD29A chira hai viing cé hoat
tinh cis Tién quan dén sy biéu hién dudi diéu
kién bl loi ciia mdi trudng 1 ving d4p tmg
ABA (the ABA-responsive element (ABRE) va
ving cam img mét nuoc (the dehydration —
responsive element (DRE)/C-repeat (CRT) [2]).
Promoter RD29A da dugc phin 1ap va nghién


mailto:phainhang24l2@gma.l.com

2 P.T. Hing vi nnk. / Tap chl Khoa hoc DHQGHN: Khoa hoc Tu nhién vé Cong nghé. Tap 30, §64(2014) 1-10

citu chire ning hoat ddng trén nhiéu ddi trong
ciy khdc nhau nhu Arabidopsis thaliana, thudc
1d va lia mi [3-6}.

Ho NAC (NAM, ATAF1/2, CUC2) la ho
gen 16m nhét thudc nhém gen ma héa nhin 1
phién ma dugc tim thdy & thyc vit, c6 vai trd
quan trong trong sy phat Irién va ddp img véi
diéu kién bat 1gi cita thyre vét. Céc protein trong
ho gen nay c6 dic diém chung 14 trinh ty lién
két DNA bio thi duoc biét dén nhu 1a mién
NAC & viing dau N. Nguc lai, viing dau C bién
451 thudmg chira cic mién hoat héa va rit da dang
¢ vé chiéu dai va tih r [7]. Cho t6i nay da c6
khoang 117 gen NAC wong hé gen Arabidopsis va
151 gen NAC trong h¢ gen lda, 26 gen NAC & ho
cam chanb, 152 gen NAC & dau tong vA thudc 14
d3 duge phan lap nhung chi mdt sd fi gen NAC
duoc nghién ciu chie nang [8-10].

OsNAC] 12 mdt gen ma héa nhan t§ phién
mi thudc ho NAC c6 lién quan dén tinh chéng
chiju véi bit lgi mdi trudmg & 1da duoc phén lap
1 hia va 43 duge nghién cir chi tiét dic tinh
[11-13]. Ciy lda chuyén gen OsNACI ting
cuong tinh chju han, min va két qua phin tich
microarray cho thdy biéu hién cia gen ngoai
sinh OsNAC] da hoat héa hang loat gen chirc
nzng lién quan dén tinh chju han. Két qua thir

nghiém trén déng rudng céc cdy lia chuyén gen
SNACI cho ning suét cao hon 22-34% so vdi
cdc cly 46i chimg & diéu kién han [12].

Trong nghién ciru nay, chiing 16i chiing 18t
1ién hanh thiét ké vector biéu hién mang gen ma
héa nhan 16 phién mid OsNAC] duéi sy diéu
khién biéu hi¢n cia promoter RD29A vGi myc
tiéu 1am tao ngudn Vit ligu cho céng tc nghién
ciu o giéng cay u'éng ché'ng chju han, mén
theo dinh huéng chuyén gen.

2. Vit liéu va phuong phép nghién ciru
2.1. Vit liéu

Hat gidng ciy Arabidopsis thaliana kiéu
Colombia do Trung tdm Ki thugt Di l.ruyén va
Céng nghé Sinh hoc Quéc té (An D) cung cip;
ching vi khuin E. coli DHS5a va céic vector
pCAM-Ubi. pJET/NAC1 do Bé mdn Bénh boc
phin nr, Vién Di truyén Néng oghiép cung cp.

Ciéc doan oligonucleotide dimg cho phan
‘mg PCR nhan bao gen duge thiét ké dya trén
trinh oy gen da cong b3 trén Ngan hang gen thé
gi6i (ma s6 AY973635.1) va tdng hop boi hing
Sigma (bang 1).

Bang 1. Trinh ty cdc ohgonucleotide sir dyng trong nghién ciru

Tén mdi Trinh wr moi

RD-Fw 5'-AAGCTTCGACTCAAAACAAACTTA-3'
RD-Rv 5’-GGATCCAATCAAACCCTTTATTCC-3"
SP6 5'-ATTTAGGTGACACTATAGAA-3"

T7 5'-TAATACGACTCACTATAGGG-3

NOS-Rv 5'-AGACCGGCAACAGGATTCAA-3"

355-Fw 5’-CCCACTATCCTTCGCAA-3'

GUS-Rv 5'-GATTTCACGGGTTGGGGTTTCT-3'
NACI-Fw  5-GGATCCATGGGGATGGGGATGAGGAG-3'
NACI-Rv__ 5-'GGATCCTCAGAACGGGACCATGCCCA-3'
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2.2. Phuong phdp

Tdch chiét DNA 16ng 56

DNA tdng sb cua cay Arabidopsis dugc
tach chiét theo phuong phap cua Doyle va cong
sur [14], sir dung dung dich CTAB 2%. M3u md
thyc vat woi (100 mg) duge nghién wong nito
long, sau d6 dugc bd sung 500 pl dung dich
CTAB 2% (c6 chira ARNase 40 mg/ml) va ly
1am & tde 46 13.000 vdng/phiit dé thu dich ndi.
500 pl hdn hep phenol : chloroform : isoamyl
(25:24: 1) duge bd sung vao dung dich aé két
tia protein. Hén hop sau duoc ly tam tbc dé
13.000 vong/phit dé thu DNA tinh sach.

Phén Igip promoter RD29A:

Promoter RD29A phén lap tir DNA téng sb
clia cy A. thaliana bing k¥ thuat PCR véi chu
ky nhiét: 94°C-5 phit; (94°C - 30 gidy, 56°C —
20 gidy, 72°C - 40 gidy) x 35 chu ky; 72°C - 7
phuit va bao quan & 4°C. San phim PCR sau d6
duogc tinh sach bing b kit GenJET-TM Gel
Extraction cia hang Fermentas. Promoter
RD29A nhin ban bing PCR dugc nhan dong
bang b kit pGEMT Easy theo qui trinh di k2m
cia bing Promega. Plasmid tdi 16 hop
pGEMT/RD29A dugc tch chiét tir vi khuln E.
coli bing b kit GenJET-TM Plasmid Miniprep
cia hing Fermentas va bao quan & -20°C.

Thiét ké vector pCAMBIA-RD29A:

Vector téch ddng pGEM- RD29A va vector
pCAMBIA-Ubi duge xir ly ddng thoi véi
Hindll va BamHI. Trinh w promoter RD29A
dugc ghép ndi vector pPCAMBIA 1301 mach bing
enzyme T4 ligase (Invitrogen) dé tao vector t4i 1
hop pPCAM-RD29A. Plasmid ti t6 hop pCAM-
RD29A duge t4ch chiét tir vi khuén E. coli bing bd
kit GenJET-TM Plasoid Miniprep (Fermentas) va
bao quan ¢-20°C.

Thiét ké cdu tric biéu hién promoter
RD29A-OsNACI:NosT

Vector tach ddng pJET-OsNAC! va vector
biu hién pPCAM-RD29A dugc xir 1y dong thai
v6i enzyme BamHLTrinh ty ma héa cua
OsNACI dugc ghép bi vao vector biéu hién tai
vi trf da diém cit (Multi cloning sites) nim gilra
ving promoter RD29A va viing két thiic phién
ma NosT nho enzyme T4 Ligase (Invitrogen) .
Thé bién nap sau khi sang loc bing phan tmg PCR
V6i hai cip mdi RD-FWNACI-Rv vi RD-
Fw/NACI-Fw dugc nudi trong mdi mrimg LB dé
tch chiét DNA plasmid ti t3 hop.

Giai va phén tich trinh ne promoter RD29A

Vector i 15 hgp pGEM-RD29A dugc giai
trinh ty theo phuong phép cia Sanger va cong
su [15] va doc bﬁng hé théng mdy giai trinh nr
ABI 3100. Két qué giai trinh ty dugc xi If bing
phin mém BjoEdit. Trinh ty gen sau khi xir Ii
duge so sanh vai co st dir liéu trén Gene Bank
v phén tich bing phin mém Genetyx 4.0.

3. Két qua v thao lusn

Phdn lgp promoter RD29A tir DNA t6ng s
cua cdy Arabidopsis

Trude diy da c6 nhiéu nghién cii chimg
minh vai trd cGa promoter RD29A déi véi dép
tmg chéng chju diéu kién bat lgi cia ciy A,
thaliana [1]. Trong nghién ciru nay, ching 16
da phén 13p promoter RD29A tir cdy A. rhaliana
dé phuc vy thi nghiém thit ké vector biéu hién
mang gen m3 héa nhan 16 ph:en ma ting cudmg
tinh chong chju diéu kién bat lqn & lda OsNACI.
Hat A. lhalmna duge gieo tréng dén giai doan
1odt théng wdi, ching (8i thu toan b 14 va than
cdy, nghién miu trong nito léng, sau d6 tich
chiét DNA téng s6 bing CTAB. Ké1 qua dién di
miu téch chidt DNA trén gel agarose 1% cho
Ihdy csc madu DNA thu duge hoin toin tinh
sach, khong bj lan RNA (hinh 1A). Min DNA
tich chiét duge bao quan wong dém TE & -
20°C.
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A

Hinh . Két qua nhan ban minh tv promoter RD29A tir DNA 1dng sb.

Ghi chii: (A) Két qua di¢n di san pl\am DNA 16ng sb cua A. thahana trén ge) agarose 1% giéng | - 8. c4c mau DNA
wng 6 nch chiét \ir A. thaliana. (B) Két qua dxén di sin pham PCR nhén ban doqo promoter RD29A wén gel agarose 1%:
méng 1: d& chimg am (khong c6 DNA khubo): g:eng 2: khudn 1a DNA 1dng sb. giéng 3: san phim PCR tinh sach bing b kit

GenJET~TM Gel Extracnon. Giéng M thang DNA chuin 1 kb.

Dura vao trinh tyr nucleotide cia gen RD29A
dugc cong bd én ogan hang gen
(AY973635.1), chiing 13i da thibt ké cap moi
RD29A-F/RD29A-R (bang 1) dé sir dung cho
phan img PCR nhén ban promoter RD29A t
cdy Arabidopsis thaliana. Phan ‘mg PCR dugc
thuc bién 35 chu ki, gin mdi & nhiét ¢ 55°C
trong 20 gidy va kéo dai chudi & 72°C trong 40
gidy. Két qua dién di san phim PCR uén gel
agarose 1% cho thiy ching 16i d3 thu duge mét
bang DNA dc higu c6 kich thuée khoang 0,8 kb
(hinh 1B, giéng 2), nrong img véi kich thude ly
thuyét ctia promoter RD29A cin nhin ban 12 823
bp. Ddi voi phan tmg ddi chimg am khéng c6
DNA 16ng sé rong hdn hop phan tmg, chiing 16i
khong thu duoc bang DNA nay (inh 1B, giéng
1). Két qua nay cho théy chiing (5i da nhan bin
duge doan DNA mong muén tir DNA téng s6 cia
A. thaliana béng cap mdi dic hiéu da thid ké.
San phira PCR nhin bén promoter RD29A sau 6
dugc chiing t6i tinh sach bing b kit GenJET-TM
Gel Extracrion (Fermentas) vA dién di kidm tra Jai
trén gel agarose 1% (hinh 1B, giéng 3). San phim

PCR tinh sach nky dugc chiing i sir dung cho thi
nghiém nhin dong va giai rinh or sau nay.

Nhan dong promoter RD29A

San phim PCR tinh sach dugc ching 15i
ghép ndi nre tiép véi vector pGEM-T, sit dyung
bing bd kit mhin ddng pGEM®-T Vector
System 1 (Promega). San phim ciia phan img
ghép ndi duoc bién ogp vio té bao kha bién
E.coli ching DH5a va cdy trai trén méi ruémg
chon loc LB ¢6 bd sung chét khang sinh
ampicillin SOpg/ml, chit cam img PTG va co
chat X-Gal. Theo 1§ thuyét. cdc khuan Jac xudt
hién wén bé mat moi rudng ¢6 miu tring 1a
Khuén lac chira plasmid ti & hop. trong khi d6
cdc khuén lac c6 mau xanh 12 nhitng khuan lac
mang plasmid nzuycn ban nr déng vong. Két
qua kiém tra c4c thé bién nap bing PCR véi c3p
mdi dic hiéu (RD-Fw/RD-Rv) cho lhay ching
151 da thu dugc cic thé bién nap duong tinh
(hinh 2A). Dé khing dinh két qua thu duoc,
chiing 3i da tinh sach plasmit tir khudn lac
duong tinh vi kiém tra bing PCR véi cac cap
méi khdc nhau va xur 1i cét bing enzyme giti
han Hindlll/BamH].
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Hinh 2. Két qua nhin dong promoter RD29A vio vector pGEM-T.

Ghi chi: (A) Két qua di¢n di san phim PCR e tiép rir Khuin lae mang pGEM/RD29A v6i cip mdi dfc hiéu RD-
Fw/RD-Rv: gieng 1 -9 san phnm PCR tr khuun 14 khudn Yac s8 1 - 9; gleng 10: dm chlmg Am (khuon la HXO] (B) Két qui
kiém tra plasmud tdi © hop PGEM/RD29A bing PCR (giéng ) —4) va phan ng chi gi6i han (giéng 5 & 6). méng | & 2PCR
¥di cap mdi TT/SPG, gicng 3 & 4: PCR véi cjp mbi RD-Fw/RD-Rv: gidng 1 & 3: doi chitng am (khuon Iz H0), giéng 2 & 4:
khubn 13 pGEM/RD29A: giéng 5: sin phim phin img cit bing enzyme gibi han BamHVHindll: giéng 6: vector

PGEM/RD29A nguyén ban. Giéng M. Thang chuin DNA 1 kb.

Phan ing PCR kiém tra plasmid ti t& hop
duge ching 61 thyc hién voi 2 cip mbr: cap
mdi ddc hidu cva vector pGEM-T (T7/SP6) ¢6
khoang cich 186 bp trén vector pGEM-T va cip
mdi dic hidu cva doan gen RD29A (RD-
Fw/RD-Rv). San phim PCR sav d6 dugc dién
di twén gel agarose 1%. Kéi qua dién di sin
phim PCR tén gel agarose 1% trén hinh 2B
cho lhéy vai cip mbi dic hiéu chiing 61 thu
dugc mt bang DNA ¢6 kich thudc khoang 0,8
kb (hinh 2B, giéng 4). Sin phim PCR véi cip
mbi vector cho mél bang DNA c6 kich thuéc
khoang 1,0 kb, kich thudc nay phii hop véi kich
thuée doan DNA theo tinh todn 1y thuyél, bao
gbm 823 bp cia doan gen RD29A va 186 bp
cua vector pGE\d -T (hinh 2B, giéng 2). Tip
6, do trén clip mdi dic higu duoc dung dé nhin
ban doan gen RD29A chiing 161 ¢ thiét ké trinh
ty nhin biét cia hai enzyme gioi han BamHI va
HindlI, vi vy, dé kiém plasmid tdi t6 hop thu
duoc, ching 181 thic hién phan Umg chit déng
thési bing enzyme giGi han BamHVHindlll. Két
qua thu dugc trén hinh 2B cho thdy san pham
cia phan tmg cit cho hai bing DNA, bing
DNA thir nhét ¢6 kich thuéc khoang 3,0 kb 12
b$ khung nguyén ban cua vector pGEM-T,

bang DNA con lai 12 doan promoter RD2SA
¢6 kich thuée khoang 0,8 kb (hinh 2B, giéng
5). Céc két qua thu duoc nay cho phép chiing
161 khing dinh chéc chdn hon viéc nhin dong
thanh cong trinh promoter RD29A vio vector
pGEM-T.

Dé khing dinh chinh x4c doan DNA duoc
nhan dong vdo vector pGEM-T ¢6 ding la
promoter RD294 mong mudn hay khéng, ching
18i tién hanh giai tinh wr doan DNA nly trong
vector 14i 16 hgp pGEM-RD29A. Két qua giai
trinh ty sau d6 duge xu ly b'ing phin mém
Bioedit va so sanh vé1 trinh tr gen RD29A da
dugc cdng bé trén Ngan hing Gen Thé gidi
(AY973635.1). Két qua phén tich tinh ty
DNA cho thiy doan DNA phén lap dugc c6
chiéu da1 823 bp, ¢6 trinh Wy twong déng 100%
v&i trinh tr d4 cong bd trudc day ciia promoter
RD29A ((1]]. Trinh ar DNA phén )ap dugc c6
chira cdc ving trinh 1y dic tung cin thiét caa
mot promoter diéu hda biéu hién gen:TATA-
box (742-746), CCAAT-box (489-494); ving
tin hidu gin mid G (732-737), ving gidu GC
(472-509) va hai yéu 1§ hoat héa cis-acting
(552-560 va 609-617). C4c phan tich sdu hon
cho thdy doan DNA cta chiing 16i ciing chira
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céc ving lién quan dén cam (mg trong diéu kign
kho han: DRE (497-502), ABRE (712-719) va
hai viing trinh tu 20 Nucleotide 1ap truéc (546-
560) va Mp sau (603-622). Ngoai ra, ching (5
con phét hién mét ving trinh wr gn gidng véi

trinh tyr hoat héa Asl (682-689) da dugc chimg
minh 1 ¢6 chirc néng diéu khién gen biéu hién
dic higu & ré. Két qua ny phi hop véi nhimg
cong b trudc diy vé promoter RD29A cia
Arabdopsis.
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Hinh 3. Két qua phan tich tinh tr gen RD29A.

Tir cdc két qua thu duoc & tén, ching 181 c6
thé khing dinh da phan 13p va nhin dang thanh
cbng promoter RD29A & A. thaliana. San phim
nhin dong s& duge ching 16i tép tuc s dung
cho céc nghién ciu thiét ké vector biéu hign
mang gen OsNAC] duge dit dudi sy diéu khién
clia promoter cam tng diéu kién bat lgi RD29A.

Thiét ké vector biéu hign pCAMBIAI30]
mang promoter diéu khién RD29A

Trong nghién ciru ndy, dé thiét ké vector
biéu hién gen OsNAC/ dua trén hé vector
thuong mai pCAMBIAI1301, ching t5i da sir
dung vector pCAM-Ubi do phdng Bénh hoc
phan ur d thiét ké 1am nguyén lidu cho the
nghiém (hinh 4). Dé thay thé trinh ty promoter

RD29A vio vi i promoter Ubiguitin trong
vector biéu hién pCAM-Ubi, ching t6i d3 xr i
déng thdi 2 vector pGEM-RD29A va pCAM-

-Ubi v6i Hind1l/BamB]1 (hinh 5A). Sau khi tinh

sach san pham cit bing enzyme gidi han ur gel
agarose, trinh tr promoter RD294 (0,8 kb) dugc
ch&n vio vi tri promoter Ubiquirin (2,0 kb) di
dugc cit bo trén vector biéu hi¢n pCAM-Ubi
duéi tdc dung ciia enzyme T4 ligase va bién nap
vao té bio kha bién E. coli ching DH5a. Sau
khi sang loc thé bién nap duong tnh bing PCR
véi cip mdi dic hiéu promoter RD29A (RD-
Fw/RD-Rv), ching t3i tién hanh tinh sach
plasmid tir cdc thé bién nap nay vi kiém tra
béng PCR véi c3p mbi dac hidu.
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Hinh 4. So db thiét ké vector biéu hi¢gn pCAM-Rd/OsNAC]1.

Ké qua dién di san phim PCR tir khuon 12
plasmid tich sach cho thdy, véi cap mbi déic
hiéu cho promoter RD29A (RD-Fw/RD-Rv) va
dac hiéu cho hé vector pPCAMBIA1301 (35S-
Fw/Gus-Rv) ching 18i thu duge cdc sin phim
PCR ¢6 kich thuéc 1dn luot khoang 0,8 kb (hinh
5B, giéng 1) va 1,0 kb (hinh 5B, giéng 6), bing
vai kich thuge cia hai bang DNA ciia phao tmg
d6i chimg duong st dung vector
PGEM/RD29A (hinh 5B, giéng 1) va vector
pCAM-Ubi 1am khuén (hinh 5B, giéng 3). Déi

AY

v6i phan img PCR sir dung mbi dic hifu cho
promoter RD29A va mdi dic hidu cho viing
NOS, ching 15i thu dugc mét bing DNA cé
kich thuoc khoang 0.9 kb ding véi kich thudc
tinh todn 1y thuyét (hinh 5A, giéng 7). Khi xir 1y
plasmid t4i 16 hop nay bing Hind1WWBamH1,
chiing 15i thu dugc bang DNA ¢6 kich thude
0.8 bp twong img va&i doan trinh tr promoter
RD29A va mgt bang DNA kich thuée khoang
12 kb 12 b khung vector pPCAMBIA1301 (hinh
4; hinh 5C. giéng 3).

B

Hinh 5 Két qua ghép nd1 trinh ty promoter RD29A vio hé vector pCAMBILA1301.

Ghi chd: (4) Két qua dign di san phim cét bing enzyme gidi han pGEM/RD29A (giéng 14.2) vi pCAM-Ubi (giéng
3&4) bing Hind)VBamHI trén gel agarose 1%: giéng |&4: vector ngnven bin: giéng 2&:3: vectior duoe xif 1y vér
HindTUBamHL. (B) Ké1 qui din di sin phim PCR kiém ra plasmis i 16 hop pCAM-Rd: giéng | - 3: PCR véi cip mén
RD-Fw/RD-Rv: gréng 4 — 6: PCR v cip mdi 355-Fw/GUS-Rv: giéng 7 & 8. PCR v6i e1p mos RD-Fw /NOS-Rv: gréng 1.4
&7: khuon 12 pCAM-Rd: giéng 2. 5 vb & d6i chimg am (khuon 18 H,0), giéng 3: ddi chimg dwong (khuén 1a
PGEM/RD29A), giéng 6: dor chimg duomg (khuon o pCAM-Ub). (C) Két qué dién di san phim cit enzyme gién ban
PCAM-Rd: giéng 1. vecior pCAM-Rd nguyén bin; giéng 2: san phim cit enzyme i han HindlIVEcoRL. giéng 3: san phim
cit enzyme gion han HindTTVBamHI Gicng M: Thang chuin DNA 1 kb
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trong CQ rét phét trién, véi nhiéu sudi tam thoi
ho3c quanb nam. Dja binb cé dang 16m twa nhu
tring gifra nii.

Né1 dic trung ciba quén xa thyc vit & day 1A
su cé mit cla loai Thong 14 det- Ducampopinus
krempfii (Pinaceae), Cdc cdy moc thanh 1img
nhém, ciing ¢6 khi riéng lé. Chiéu cao chy 6i
40m, dudng kinh than 90 -120cm. Tdn thua khi
moc don 1& va dan xen nhau khi moc thanh
ohém. Trén cnh cia D. krempfii ¢6 rit nhién
thuc vat bi sinh, trong d6 thudmg gip la nhimg
dai dién cua chi Vaccmiwm (Ericaceae) va coa
ho Lan (Orcbidaceae).

Téng hai rdt phat trién, cao 18 - 24m, Audng
kinh thén 30 - 60cm. & gbc mét sb lodi ciy phat
trién 1€ banh vé. Tén cdy khd day, thutmg tép
xiic nhau. Céc loai ta0 tng I3 Lithocarpus sp.,
Castanopsis sp., Quercus sp. (Fagaceae), Hong
quang-Rhodoleia ch i (Rhodolei )

Hi d4 véi-Mllicium griffishi (Uliciaceae), Cép
sao-Craibiodendron

mdc  hinh stellatum

(Ericaceae), Luong xuong-Anneslea fragrans,
Gordonia  sp. (Theaceae), Altingia sp.
(Altingiaceae)...

Tang ba c6 tinh phin manh, thuong gip cdc
lodi: Lasianthus sp., Ardisia sp. (Myrsinaceae),
Déu diu-Euodia pasteuriana (Rutaceae). bj
che phil cla cdy than thio khoang 20%, thuong
gdp cic dai dién cia hp Gimg (Zingiberaceae),
dac biét 1a loai Alpinia sp.

b) Quén xi thuc vat v6i lodi Po mu-
Fokienia hodginsii

Nhimg cly ¢6 kich thuéc 16n nhét trong
quin xi 1a F. hodginsii, moc & phi‘m trén v
phén giira cita cdc CQ suom ddc. Chiéu cao ciy
20 - 25 m, duong kinh than 100 - 120cm, tén
day va téa rgng v&i ban kinh t6i 8m. Tham gia
t20 nén ting uén ciing cia qudn x3 con cé
Hoang dan gia-Dacrydium elarum va Théng
nang-Podocarpus imbricarus (Podocarpaceae),
song s6 luong c4 thé coa chiing khdng nhiéu.

Hinh 2. Cu tric thyc vt véi loai Po mu-F, Hodginsii,

Ngodi nhimg loi 14 kim ké& wén, tham gia
cdu tric ing thir nhit con c6 céc loai thuge ho
Che-Theaceae (Ternstroemia sp.. Camellia sp.),
ho Dé-Fagaceae (Lithocarpus Spp., Quercus

sp.). ho Com-Elaeocarpaceae (Elaeocarpus
spp:) va ho Pau-Fabaceae (Archidendron sp.).
Chi€u cao ciia cdc lodi ndy 8-12m, duéng kinh
10 - 25cm, déj khi 163 40cm.
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Téng hai cao t6i 5m, dugc cAu triic ur céc
loai: Ong anh héng-Vaccinium braccteatum
(Ericaceae), Thong tre-Podocarpus neriifolius
(Podocarpaceae), Diu diu Pasteur-Fuodia
pasteuriana (Rutaceae) Héi d4 voi-llicium

Véi qud triinh hinh thanh lau ddi, n dinh
cing diéu kién khi hiu - thd nhudng, di hinh
thanh 6 KBTTN Hao Ba nhém thuc vat 14 kim

nhu  Fokienia hodginsii, Podocarpus
imbricatus, Podocarpus neriifolius,
Ducampopi krempfii, Dacrydium elatum.

griffithi (Dliciaceae), D8 quyén-Rhododendron
cf. moulmainense (Ericaceae). Tiing ba cao i
3m véi lodi tr§i 12 Lasianthus sp. (Rubiaceae)
vd  Poilannammia  cf.  allomorphioidea
(Melastomataceae); trong ting ndy ciing ghi
nhin dugc céc lodi Eurva sp., Ardisia sp., va
thudng gip cdc cdly co Pinanga sp. va Licuala
Spp.

Téng thin thao khd phit tridn, dd che phi
dat 30 - 40%. Day leo chu yéu 1a Smilax sp.
(Smilacaceae) va Embelia sp.. Lodi Calamus
sp. (Arecaceae) ciing thuong ghi nhin & khu
virc nay.

3.5, Ban ludin vé thirc vt trong canh quan rimg
KBT Hon Ba

Chu tnic tham thyc vt trong CQR cia
KBTTN Hon Bi ¢6 sy phin héa khid manh,
song vin giif dugc tnh dic tumg cua cdu tric
nguyén sinh, dic biét 1A & c4c quin xa phin bd
1z d cao 500m 1o 1én. Tir két qua nghidn ciu
cho phép nhén djnh, dai nii chinh vdi phuong
kinh tuyén 12 14 chin ty nhién, 120 cho phan Tay
ctia KBTTN ft chju anh huéng trye tép cia gié
bién. Cing v6i dia hinh phirc tap da tao ra tén
céic dai niii nhiéu quin xa thuc Vit c6 tinh dac
th.

Cho 61 46 cao 800m, wrén nhirng sudn nii
thoai di hinh thanh nhimg CQR vai nhimg lodi
thye vét dac trung cho rimg dBng béng & mién
Nam Viét Nam. Tir d6 cao trén 1.000m, thuc
vt trong CQ bit ddu thé hign tinh rdi cua céc
loai thudc cic ho thyc vat ndi nhu Fagaceae,
Magnoliaceae, Theaceae. Podocarpaceae.

bay deu 1a nhimg lodi ¢6 § ntha quan trong
trong sy hinh thanh va duy tri cdu tric CQR
hién 12ai & nhirng noi ching xudt hién.

Pia hinh nii phirc tap, hé théng thiy van
phdt mién a0 diéu kién cho sy hioh thinh
nhimg CQ dic biét voi nhﬁng Aiéu kién tiéu khi
hau phit hgp cho mét b ciy g6 vi cly thio,
ching dat dugc nbing kich thude it lon ma &
khu vyc khdc khéng c6 dugc nhu:
Ducampopinus krempfii & CQ ddi trong thung
ling: Craibiodendron stellatum (Ericaceae) &
CQ thung liing giYta nii & d6 cao 1.260m;
duong xi Maratria pellucida (Marattiaceae)
trong CQ véi céc dong sudi c6 nudc chay
quanh nim & d§ cao 1.400 m: Méc-Caryota
nrens trong CQ thung l6ng gilta nii voi céc
dong sudi nuéc chay quanh nam, long sudi nén
45 G 49 cao 1.200 dén 1.400m...

Nét dgc d4o nifa trong cAu triic thyre VAt caa
CQR KBTTN Hon Ba 1a sur tham gia cia céc
loai loai duong xi. Tir nhimg loai duong xi thin
g5 kich thudc 16m xuat hign trong CQ tir 43 cao
800 - 500m dén cic lodi bl sinh Aglaomorpha
coronans va Asplenium nidus, trong d6, nhimg
¢4 thé 1ém nhit cia lodi Aglaomorpha coronans
va moc trén nhimg cdy (o tai khu wye thoai rep
béng, con lodi Asplenium nidus phét trién nhidu
trong cdc CQ thudc dai nii chinh, ¢6 mat hau
nh trén tt ca cic cay gb kich thudc 16n.

So sénh véi nhimg khu vuc khic ma ching
181 dé nghién ciru trén lanh thd Viét Nam c6 thé
khéng djnh, nhimg CQ ving chin nii Hon Ba
la gi¢i han phfa bic ddi véi sy phan b cua khd
nhiéu Joai thyc vat thuge déng bér\g mién Nam,
trong khi nhimg didu kién & nhimg CQ thung
ling giita ndi lai thuan lgi cho sy 13n tgi nbimg
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loai dr phia Bic. Pay 1A nhimg ghi nhin c6 §
nghia cho viéc hiéu thém vé phin bb dja Iy cia
thuc vat trong cdc CQR lanh thd Viét Nam.

4. Két lugn

Céu tnic thyc vit cia KBTTN Hon Ba c6
mire d da dang cao va duy tri dugc tinh chat
nguyén sinh, dic biét tir 4§ cao 500m g 1én.
Theo su phén hoa cia cac yéu 1d thanh tao CQ
va sinh thdi phat sinh, da hinh thanh nén & khu
vuc nay nhiéu qu?m Xa thyc vat o nhién: qui?m
x& thyc vt thung liing viing thip, cic quin xa
trén dja hinh sudmn & 4§ cao duci 1.000m, quén
xa thyuc vat dinh nii

V6i lich sir phat trién 13u déi va én dinh da
hinh thanh nén & Hon Ba nhimg CQR chira
dymg céc kiéu quén xa thyc vét hdn giao 4 nhiét
46i véi cic loki 14 kim quf hiém. Diy 1a co s&
hinh thanh nén cic loai CQR hdn giao dic
inmg dugc hinh thanh boi cdc lodi hat trdn
Ducampopinus krempfii va Fokienia hodginsii.

Chu tric ting tén cva cdc quin x thyc vt
trong CQ thudmg tir 2 — 4 tng, song quy luat
lién tuc hay phan manh khéng thé hién rd gita
cdc quan xi. Dién hinh trong d6 1a ting wén
cling & nai nay thi phan manh, noi khac lai khd
lign tuc. Thém vao d4, tinh chat cva dat, didu kién
thuy van c6 anh huéng r rét dén cu tnic thanh
phan lohi va hinh thi cic qudn x3 thue vat cia
KBTTN Hon Ba.
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