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TOM TAT 

Sau rom thong la loai dich hai dac hiiu a Dong Nam A va la sau hai nghiem ttpng nhat doi vai cay thong 
nhua (Pinus merkusii Jungh. & de Vriesj a Viet Nam ttong nhiing nam gin day. Vai muc dich chuyen gen khang 
sau vao cay thong nhua, nghien ciiu nay de cap den quy trinh tai sinh da choi thong qua phoi hat chin vdi cac budc 
sau: Hat chin cua cay thong nhua dupc khir trung bang c6n 70%, javen 60%, rita lai blng nudc cit khir triing, tach 
phoi va dat len moi trudng cam iing tao da choi (moi truang WP bo sung 1 mg/l BAP; 2 mg/l NAA; 1 g/l caseia). 
Sau 6 ngay cam img, phoi dupc chuyen sang moi trudng tao da choi (moi tradng WP bo sung 9 mg/l BAP) va 
cum choi xuat hien sau hai thang nuoi cay. Choi dupc keo dai tten moi tradng WP bo sung 0,5 mg/l NAA; 0,2 
mg/l GA3; 1 g/l than boat tiob. Cac choi dan dat chieu cao 2 - 3 cm dupc tach va cay chuyen sang moi trudng tao 
re (WP bo sung 0,5 mg/l IBA). Ty le tai sinh da choi cao nhat thu dupc a gia dinh thong nhua so 54 (67,5%), he 
so nhan choi dat 12,5 choi tten mot phoi hat chui. Moi tradng c6 bo sung 1 mg/l IBA thich hpp cho viec tao re cay 
thong nhua vol ty le tao re dat 68,9%). Cac cay in vitro hoan chlnh da dupc ttong thanh cong ttong nha luai tai 
Trai Thuc nghiem sinh hpc, Vien Cong nghe sinh hpc, Co Nhue, Tit Liem, Ha Npi. 

Tit khoa: Cdm img tgo da choi, cum chdi, hgt chin, phdi hgt, sdu rom thong, thong nhua 

MODAU 

Cac loai thdng thupc chi Pinus la ddi tupng 
cay lam nghiep dupc trdng pho bien d nhieu nuac 
tren thl gidi nhu Hoa Ky, Canada, Chile, New 
Zealand, Uc, Nam Phi, Tay Ban Nha... (Francisca 
et al, 2002; Jean et al, 2002; Tere et al, 2005). 6 
nuac ta, cay thdng ddng vai trd quan trpng trong 
ca cau cay rimg. Dien tich trdng thdng chiem ty le 
cao nhat trong tdng dien tich rimg trdng d nudc ta. 
Day la loai cay cd kha nang sinh tmdmg tren dieu 
kien dat dai thoai hda, ngheo dinh duomg va trong 
dieu kien lap dia xau (Francisca et al, 1001). 
Ngoai tac dung phu xanh dat trdng ddi frpc, phuc 
hdi canh quan, chan gid, lam sach mdi tradmg, 
thdng cdn cung cap gd va nhua phuc vy cho cdng 
nghiep. Hai thanh phan chinh ciia nhya thdng la 
tinh diu thong (turpetine) va tiing huang 
(colophony) dupc sit dyng rpng rai trong cong 
nghiep cbl bien som, my pham, hda chat tay rira... 
Trong s l cac loai thdng dang dupc trong d nudc 
ta, thdng nhua (Pinus Merkusii Jungh. & de Vriesj 
la loai cd gia tri kinh te cao va dupc trdng vdi dien 
tich Ion nhit (Nguyin Hoang Nghia, 2008). 

Mpt frong nhung frd ngai ldn cho cdng tac frIng 
rimg thdng la sau rdm. Cac bien phap ky thuat canh 

tac, sinh hpc da dupc ap dyng frong phdng chong sau 
rdm nhung rat ban che. Bien phap hda hpc dupc sit 
dung khi dich bimg phat manh song rat khd thye hien 
bdi chieu cao va siic sinh san nhanh ciia sau hai. 
Ngoai ra, nd cdn tiem an cac nguy ca ve mdi tradmg 
sinh thai. Tuy nhien, viec tao gidng cay thdng khang 
sau bang phucmg phap truyen thdng hau nhu khdng 
cd hieu qua. Cdng nghe gen la mpt ttong nhiing giai 
phap tao ra nhiing budc dot pha ve nang suat, chat 
lupng ciing nhu tinh chong chiu vdd dieu kien bat lpd. 
Cho den nay, da cd nhieu cong bd thanh cong ve 
chuyen gen thong qua vi khuan Agrobacterium a 
mpt so loai thdng nhu Pinus taeda, Pinus roxburghii, 
Pinus omorika va Pinus radiata (Parasharami et al, 
2006; Francisca et al, 2002/ 

Xuat phat tir yeu cau tten nghien ciiu nay trinh 
bay ket qua "Nghien ciiu tai sinh cay thong nhya 
{Pinus merkusii Jungh. & de Vries) thdng qua phoi 
hat chin" lam ca sd cho nghien ciiu tao cay thong 
nhya khang sau bang phuomg phap chuyin gen. 

VAT LIEU VA PHUONG PHAP 

Nguyen lieu thurc vat 

Hat chin cua 6 gia dinh thdng nhya cd ma s l 
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ki hieu; sd 2, so 6, sd 29, sd 31, sd 44 va sd 54. Cac 
gia dinh thong nhya dupc chpn lpc vdd cac uu diem 
sinh tradmg nhanh, san lupmg nhya cao...do Trang 
tam Nghien cim gidng cay rimg, Vien BChoa hpc Lam 
nghiep Viet Nam cung cap. 

Phuomg phap nghien cihi 

Tao vat lieu nuoi cay 

Hat chin ciia 6 gia dinh thong nhya dupc tach 
bd ldp vd gd, khir triing be mat bang cdn 70% 
trong 1 phiit, nia lai bang nudc cat khu triing, 
kbit triing bang javen 60% bd sung Tween 20 
trong 15 phut, rita lai nhieu lan bang nudc cat 
kbit tning, tham khd hat bang giay tham khir 
triing. Sit dung panh, dao, keo vo tning tach phdi 
hat khdi npi nhii lam nguyen lieu cho cac thi 
nghiem tiep theo. 

Cdm lfng vd tao da chdi 

Phdi hat dupc dat tten mdi ttirdmg cam iing tao 
da chii cd bo sung NAA, BAP, casein giiip kich 
thich qua frinh phan chia cua phdi, thanh phan ghi ro 
a bang 1 va dupc ky hieu la (WPI). Y I U t l thi 
nghiem dupc quan tam la thdd gian cam iing vdi cac 
muc khac nhau 2, 4, 6 va 8 ngay. Sau thai gian cam 
ung, phdi hat dupc cay chuyen sang moi tradmg tao 
da chdi ky hieu SPi (Bang 1). 

Keo ddi choi vd tao re 

Cac cum choi hoan chinh dupc chuyen sang mdi 
tradmg keo dai chdi WGP. Cac chdi dom cd chieu cao 
1 - 2 cm fren cac cym chdi dupc tach va cay len mdi 
tmdmg tao r l PRl- PR5 (Bang 1). Cay thdng nhya 
in vitro cd bp re hoan chinh dupc dua ra trdng frong 
gia the va cham sdc frong dieu kien nha ludi. Thanh 
phin cac mdi tmdng nudi cay trong nghien cim nhu 
frong bang 1. 

Bang 1. Cac loai moi trirang sii dung trong tai sinh cay thong nhya. 

Moi trud'ng Thanh phan 

Cam ling tao da choi (WPi) 

Moi truang tao da choi (SPi) 

Keo dai choi (WGP) 

Taori{PR1-PR5) 

WP* + BAP (1 mg/l) + NAA (2 mg/l) + 1 g/l casein + 50 g/l sucrose + 9 g/l agar, 
pH5,8 

WP* + BAP (5-13 mg/l) + 30 g/l sucrose + 9 g/l agar, pH 5,8 

WP* + 0,5 mg/l NAA +0,2 mg /I GAS + 2 g/l than hoat tinh + 30 g/l sucrose + 9 g/l 
agar, pH 5,8 

MS* + NAA (0-1,5 mg/l) 30 g/l sucrose + 9 g/l agar, pH 5,8 

Ghi chii: WP*: Moi truang ca ban cua Mc Cown va Llyod (1981). 

KET QUA VA T H A O LUAN 

Tai sinh cum choi tir phoi hat chin 

Trong cac ket qua ve tai sinh da chdi ciing nhu 
phdi soma ddi vdi cay thdng da dupc cdng bd trong 
thdi gian gan day, nguyen lieu dupc su dyng cho tai 
sinh gdm cd cay mam, phdi bat chin, la mam va phdi 
hat chua chin (Jean et al, 2002; Tuija et al, 2003; 
Emilio et al, 2005). Tuy nhien, cac ket qua tbanb 
cdng frong cbuyen gen, nguyen lieu dupc sit dung 
chil yeu la phdi hat chin (Francisca et al, 2002). 

De lam ca sa cho viec nghien ciiu kha nang tai 
sinh ciia 6 gia dinh thdng nhua frpi da dupc lya chpn, 
frong nghien ciiu nay, chimg tdi ciing sit dyng 
nguyen lieu la hat hdn hop cua ca 6 gia dinh cay 
thdng nhya. Phdi dupc tach tir hat chin va dat len 
mdi tmdmg cam iing tao da chdi trcng 5 - 7 ngay. 

Sau thai gian cam iing, mau vat dupc chuyen len 
mdi tradmg tao da chdi (PN1-PN5) vai viec bd sung 
chat dieu tiet sinh trudng BAP ndng dp tit 5 mg/l den 
13 mg/l (Bang 2). Ket qua bang 2 cho thay, cac ndng 
dp BAP sir dyng khac nhau khdng chi anh hudng tdi 
ty le tao da chdi ma cdn anb hudng tdi kha nang md 
sec hda mau cay va ty le mau chet. Ty le mau tao da 
chdi tang dan theo chieu tang ndng dp BAP tit PNl 
tdi PN3 (6,8 - 53,6%). Tuy nhien, khi tilp ttic tang 
ndng dp ciia BAP, kha nang tao da chdi cd xu hudmg 
giam xudng d PN5 (17,9%) nguyen nhan do ty le 
mau chet tang manh. 

Ty le phdi bi md seo hda giam dan theo chieu 
tang nlng dp BAP, dao ddng tii 3,8% (PN5) din 
84,6%) (DC). Tuomg ty, ty Ip mlu tao dom chii ciing 
giam din theo chieu tang ndng dp cua chit dilu tilt 
sinh ttudng. Nhu vay, viec b l sung BAP lam giam 
kha nang phat sinh md seo, kich thich viec hinh 

60 



Tgp chi Cdng nghi Sinh hgc 7(1); 59-65, 2009 

thanh choi bat dinh ttong nudi ciy in vitro cay thdng 
nhya. Tuy nhien, khi cac mlu ciy dupc chuyin tit 
mdi tradmg cam iing tao da chii (WPI) sang mdi 
ttudng tao da chii (PN), lupmg mlu chit tang din 
theo nlng dp BAP, do la do tac ddng dot ngpt cua 
mdi tmdmg nudi cay vdd mlu vat. Ngoai ra, ttong 
nghien ciiu nay chiing tdi quan sat thiy, cac mlu cd 

thdi gian cam iing khac nhau cd miic dp md seo hda 
khac nhau va day la ylu tl chiing tdi can quan tam 
de nang cao hieu qua tao da chdi. 

Can cii vao hieu qua tao da choi cua cac cong 
thite khac nhau, chiing toi lya chpn mdi tmdmg tai 
sinh da chii cd bl sung 11 mg/l BAP lam ca sd cho 
cac thi nghiem tiep theo. 

Bang 2. Anh huang cua BAP tai viec tao da choi tu' hat hon hop cua 6 gia dinh cay thong nhya. 

Ky hieu cong thuc BAP (mg/l) Ty le tao mo seo 
( % ) • 

Ty le mau tao choi don 
( % ) • 

Ty le miu tao da choi (%) 

DC 

PNl 

PN2 

PN3 

PN4 

PN5 

0 

s 
7 

9 

• « 

13 

84,2 

54,5 

52,3 

15,9 

5,1 

3,8 

12,5 

18,2 

13,1 

10,1 

6,8 

2,6 

0 

6,8 

21,5 

53,6 

48,8 

17,9 

Anh hu-ong ciia thoi gian cam irng toi ket qua tao 
da choi 

Trong nghien ciiu cua Jean va ddng tac gia 
(2002), Xiacfei va ddng tac gia (2005), chi ra rang, 
kich thudc hay tuli cua mau vat cd anh hudmg tryc 
tilp tdi kha nang tai sinh va chuyen gen vao cay 
thong. Ben canh do, thdi gian cam iing anb hudng 
true tiep tdi kich thudc mau cay, thdi gian cam iing 
cang dai kich thudc mau cang ldm. Ket qua d thi 
nghiem tten da cho thay thdd gian cam iing cd tac 
dpng tod kha nang md seo hda va tai sinh chdi. Do 
vay, nham nang cao hieu qua tai sinh da chdi cay 
thdng nhya, ttong nghien ciiu nay, yeu td thi nghiem 
dupc quan tam la anh hudmg cua thdd gian cam iing 
tdi hieu qua tai sinh chdi. Vat lieu sit dung la hat hon 
hop cua cay thdng nhya, nguomg thdi gian cam iing 
dupc bl tri dao dpng tit 2 - 8 ngay, ket qua thu dupc 
the hien qua ty le tao da chdi, dom chdi va ty le mau 
md see hda (Bang 3). 

Kit qua nghien ciiu cho thay, giai doan cam iing 

cd vai ttd quan frpng tdi hieu qua tai sinh chdi tryc 
tilp tti phdi hat chin. The hien rat ro d cdng thiic ddi 
chiing, phdi sau khi tach khdng qua giai doan cam 
ling dat tryc tiep len mdi trudrng tao da chdi, ty le 
mlu chit cao (42,5%). Ngoai ra, ty le mau chet giam 
dan theo chieu tang cua thdi gian cam img. Trcng 
giai doan cam iing cac te bao phan chia manh, phdi 
tang nhanh vl kich thudc ddng thdd xuat bien hien 
tupng md see hda mau cay. Ty le md seo hda mau 
ciy tang len khi thdd gian cam iing tang, dac dpng tit 
12,5% (2 ngay) tdi 72,3% (8 ngay). Thdi gian cam 
ling ciing ddng vai frd quan frpng tdi viec hinh thanh 
da chii frong nudi cay cay thong nhya. Cu the, lupng 
mlu tao dom chdi giam dan khi tang thdd gian cam 
ling va ty le mau tao da chdi tang len. Tuy nhien, khi 
thdi gian cam iing qua dai (8 ngay), ty le tao da chdi 
giam manh do lupmg mau bi md see hda tang cao. 
Miic thdd gian cam ung 6 ngay dem lai hieu qua tao 
da chdi cao nhat (59,7%) va ty le mau chet thap 
(9,7%)), day la mite thdd gian thich hop dupc chiing 
tdi ap dung trong cac tbi nghiem tai sinh tiep theo. 

Bang 3. Thai gian cam d'ng va hieu qua tao da choi tu' hat h6n hop cua 6 gia dinh cay thong nhya. 

Thoi gian cam Ty le mlu tao da choi Ty le md seo hda (%) Ty le mau tao don choi Ty le miu chet 
ling (ngay) (%)" " (%) (%r 

DC 

2.: 

4 

;& 
8 

0,0 

7,6 

42,5 

59,7 

19,5 

0,0 

12.5 

28,3 

3a,fi 

72,3 

57,4 

48,5 

11,3 

0,0 

0,0 

42,5 

31,4 

17,9 

9,7 

8,2 

Ghi chu: BC: Phoi sau khi tach dat ngay len moi truang tao da ch6i khong qua thai gian cam d'ng. 
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Hieu qua tao da choi cua 6 gia dinh cay thong 
nhua 

Theo cac nghien ciiu da cdng bd, cac loai thong 
khac nhau anh hudmg kha ro net tdd hieu qua tai sinh 
va chuyin gen (Christian et al, 2002). Tren co sd 6 
gia dinh thdng nhya dupc Trung tam Nghien ciiu 
gilng cay rimg, Vien BQioa hpc Lam nghiep Viet 
Nam cung cip, myc dich cua nghien cim nay nham 
lya chpn dupc gia dinh thdng nhya cd hieu qua tai 
sinh tit nhit de phuc vu cho cac thi nghiem chuyen 
gen d giai doan sau (Bang 4). 

Phdi bat chin ciia 6 gia dinh thdng nhya dupc 
cay len cac mdi tmdmg tdi uu cho viec tao da choi 
(da lua chpn trong cac thi nghiem fren). Cac chi tieu 
dupc quan tam d day la ty le tao da chdi va sd chdi 
tmng binh fren mpt mau. Ket qua cho thay, ty le tao 
da chdi cua 6 gia dinh thdng nhya dao dpng tit 13,9 -
67,5%), cao nhit la gia dinh TN54 va thap nhat la gia 
dinh TN29. 

Hau het cac gia dinh thdng nhya deu cho ty le tai 
sinh thap (dudi 50%)) ngoai trir gia dmh thdng nhua 
sd 54 (TN54). Sd chdi trang binh thu dupc cQng cd 
khac biet giiia cac gia dinh thdng nhya khac nhau, 
dao dpng tit 6,2 - 12,5 cbdi/pbdi. Trong thi nghiem 
nay, ngoai viec tao da chdi va dom chdi ciing xuat 
hien cac mau md sec hda va hien tupng mau chet. 
Vdi ty le tao da chdi va sd chdi tnmg binh cao nhat, 
gia dinh thdng nhya sd 54 (TN54) dupc lya chpn de 
lam nguyen lieu nghien ciai frong cac tbi nghiem 
chuyen gen. 

' Do Tiln Phat e? a/. 

Tao re cay thong nhua nuoi cay in vitro 

Trong nghien ciiu Konstantin ya dong tac gia 
(2003), tac gia da sit dyng hai chit dilu tilt sinh 
trudng la NAA va IBA bl sung vao moi ttudng nudi 
cay nham kich viec tac rl cho cay thdng nudi cay in 
vitro (Icai Pinus radiata). Trong nghien ciiu nay, 
chiing tdi thir nghiem tac dpng rieng re cua hai chat 
nay tdi hieu qua tao re cua cay thdng nhya. 

Vai tro ciia NAA toi hieu qua tao re 

Francisco va dong tac gia (1997) da bd sung 
NAA vao moi tradmg nham kich thich tao re vdi cay 
thong nudi cay in vitro. Ket qua nghien ciiu ciing chi 
ra ring viec bd sung NAA d ndng dp cao cd the gay 
ra hien tupng md seo hda phan goc mau cay gay khd 
khan cho viec ra cay. Trong nghien ciiu nay, chimg 
tdi bd sung vao moi tradmg tao re nong dp NAA dao 
dpng tir 0,2 - 1,5 mg/l nham tim ra nlng dp phu hop 
cho viec ra re cay thong nhya. Ket qua bang 5 cho 
thiy, ty le cay thdng nhya ra re dao dpng tit 24,2 -
49,7%, tang din tti nlng dp 0,2 mg/l - 1 mg/l NAA. 
Cl cdng thiic PR4 (1,5 mg/l NAA), ty le cay tao re 
giam xuing cdn 30,4%, nguyen nhan chu yeu do 
viec binh thanh khdi mo seo ldm a phan gdc da itc 
che viec hinh thanh re. Ben canh do, sd re trung binh 
cd chieu hudmg tang len theo chieu tang ndng dp 
NAA ddng thdd thdi gian xuat bien re ngan hom. Tuy 
nhien, chat lupng re cay thong nhya tao dupc tren 
cac moi tradng bd sung NAA cd chat lupmg kem, re 
phinh to, den, kha nang keo dai cham va thudmg hinh 
thanh cac md seo d phan sat goc than. 

Bang 4. Hieu qua tai sinh in vitro cua 6 gia dinh cay thong nhya. 

Ten gia dinh thong Tong so miu 

180 

180 

180 

180 

180 

180 

Tyle 

36,1 

42,2 

38,3 

41,7 

67,5 

13,9 

Ty le tao da choi (%) Ty le tao don choi (%) So choi TB 

TN6 

TN2 

TN31 

TN44 

TN54 

TN29 

30,0 

19,6 

20,0 

25,5 

18,2 

23,0 

8,3 

10,8 

8,5 

7,8 

12,5 

6,2 

Bang 5. Nong dp NAA va hieu qua tao r i cay thong nhya so 54 (TN54). 

Cong thiic NAA (mg/l) Ty le tao re (%) So r l trung binh Ngay bat dau ra re Chat luong ri 

DC 

PRl 

PR2 

PR3 

PR4 

0 

0,2 

0,5 

1 

1,5 

0,0 

24,2 

41,0 

49,7 

30,4 

2,0 

3,0 

3,0 

4,2 

48 

43 

43 

40 

++ 

++ 

+ 

Ghi chu: ++: Re ngan, nho, mo seo phat sinh it; +: RS phinh to, mo seo hinh thanh nhieu. 
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Bang 6. Ndng dp IBA va hieu qua tao r i cay thong nhya s6 54 (TN54). 

Cong thuc IBA (mg/l) Ty le tao re (%) 

0,0 

44,4 

55,6 

68,9 

48,5 

So 

-
1 

1 

1 

1 

rl trung binh Ngay bat dau ra 
r l 

-
40 

38 

36 

36 

Chat luong re 

ec 
PR5 

PR6 

PR7 

PR8 

, 0 

0,2 

0,5 

1 

1,5 

+++ 

+++ 

Ghi chu: +: R l phinh to, den; ++: R i ngan, manh, it phan nhanh; +++; Re phat trien nhanh, dai, mau trang, phan nhiiu r l 
cip 1. 

Hinh 1. Cac buac tai sinh cay thong nhya td' phoi hat chin. A. Hat thong sau khu trung tach vo; B. Phoi thong duac tach tCr 
hat chin; C. Phoi thong tren moi truang cam yng tao da choi; D. Cum chii hinh thanh tren moi tru'ang tao da chii; E. Cum 
cliii phat triin tren moi truang keo dai chii; F. Cum chii hoan chinh; G. Chii dan phat trien tren moi tru'ang keo dai; H. Cay 
hoan chinh tren moi truang tao re; I. Cay thong nhya dang phat then tren gia thi (cat vang -trau hun tyle 1:1)4 tuin. 
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Vai tro cua IBA den hieu qua tao re 

IBA la nhdm chat dieu tiet sinh tradmg dupc sit 
dung nhieu frong nudi cay in vitro cay thdng. Nham 
sc sanh hieu qua tac re vdi NAA, trong nghien cim 
nay nong dp IBA ciing dupc bd tri dao dpng tit 0,2 -
1,5 mg/l mdi tmdmg nudi cay (Bang 6). 

Ty le cay thong nhya ra re tren mdi tmdmg bd 
sung IBA dao dpng ttr 44,4 - 68,9%i, cao nhit la 
PR7(1 mg/l) va thip nhit PR5 (0,2 mg/l). Thdi gian 
bat dau xuat hien re ciing giam dan theo chieu tang 
ndng dp IBA (tit 36 - 40 ngay), tuy nhien d tat ca cac 
cdng thirc deu thu dupc sd re tmng binh tren mpt 
mau cay la mpt re. Tinh uu viet ciia IBA the hien rat 
rd d chat lupng re cay thdng tai sinh in vitro, re thu 
dupc manh, kha nang keo dai nhanh, re frang va 
phan nhieu re cap 1. 0 tat ca cac cdng thirc khdng 
xuat hien md seo hda d phan gdc mau cay. 

Nhu vay, sir dung IBA trcng viec tao re cay 
thdng nhya {Pinus merkusii) nudi cay in vitro dem 
lai hieu qua cao hom so vdi NAA ca ve ty le cay tao 
re va chat lupmg re. Ndng dp thich hop dupc sit dung 
frong tao re la 1 mg/l mdi trudng, ket qua nay ciing 
phii hpp vdi nghien cim ciia Jean va ding tac gia 
(2002). 

KET LUAN 

Da nghien ciru thanh cdng he thing tai sinh cay 
in vitro tir phdi hat chin ddi vdi 6 gia dinh thdng 
nhya (sd 2, sd 6, sd 29, sd 31, s l 44 va so 54) vai ty 
le tai sinh da chdi dao dpng tit 13,9 % (gia dinh 
thdng nhya s l 29) din 67,5 %o (gia dinh thong nhua 
s l 54). 

Vdi ty le tac da chdi va sd choi trang binh dat 
cao nhat, gia dinh thong nhya s l 54 (TN54) se dupc 
lya chpn de lam nguyen lieu trong cac thi nghiem 
chuyen gen. Dieu kien tai sinh chii cua gia dinh nay 
nhu sau; thdi gian cam iing thich hop la 6 ngay tren 
mdi tradmg WPi. Nong dp BAP thich hpp cho tao da 
chdi la 9 mg/l va ndng dp IBA tii uu cho ra r i la 1 
mg/l. He s l nhan choi dat 12,5 choi/mlu nudi ciy, ty 
le cay tao re la 68,9%). Cac cay tai sinh hoan chinh 
da phat frien tdt frong dieu kien nha ludi fren gia 
the cat vang - frau hun ty le 1:1 

Ldi cam on: Cdng trinh ndy dugc hodn thdnh trong 
khudn khd di tdi cdp nhd nuac "Nghien ciru irng 
dung cong nghe gen de tgo cay thong cd kha nang 

chong chiu cao vdi sau rdm" giai doan 2006 
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SUMMARY 

Dendrolimus punctatus (Walker) is endemic to Southeast Asia and has been the most serious damaging 
insect on Pinus merkusii Jungh. & de Vries species of Vietaam in recent years. In an attempt to develop 
ttansgenic Pinus merkusii Jungh. & de Vries plant with insect resistant gene, a protocol for plant generation 
from embryos of the plant was carried out. The multi-shoot induction protocol includes several steps: The 
mature seed, at first, was suface-sterilized in 70% ethanol (v/v), followed by 60% Javen (v/v) and few washes 
with sterile distilled water. The embryos were aseptically removed from sterilized mature seeds and placed 
horizontally on the shoot induction medium (WP medium supplemented with 1 mgi' BAP, 2 mgi"' NAA, 1 
mgf' casein hydrolysate). After 6 days, explants were ttansferred to the muhi-shoot medium (WP medium 
supplemented with 9 mgi"' BAP). Multi-shoots were ttansferred into shoot-elongation medium consisted of 
WP medium supplemented with 0.5 mg f' NAA, 0.2 mg 1"' GA3, 1 mg 1"' activated charcoal. For rooting, 2 - 3 
cm long shoots were cultivated on the root induction medium containing 0.5 mgi"' IBA. The highest frequency 
of plant regeneration was up to 67.5%. The average efficiency for regeneration was 12.5 regenerated shoots per 
embryo. The frequency of rooted plant was 68.9%. Rooted plants successfully ttansferred into the soil in 
greenhouse. 

Keywords: Dendrolimus punctatus (Walker), embryo, mature seed, multi-shoot induction, shoot-tuft, Pinus 
merkusii Jungh. & de Vries 
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