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NGHIEN CU'U TAI SINH CAY THONG NHUA (PINUS MERKUSII JUNGH. & DE VRIES)

THONG QUA PHOI HAT CHIN

D0 Tién Phat', Dinh Thj Phong*, Nguyén Vin Phwong', Chu Hoang Ha', Vuong Pinh Tuin®

"Vien Cong nghé sinh hoc, Vién Khoa hoc va Cong nghé Viét Nam
Phan Vién Khoa hoc Lém nghiép Nam B¢, Vién Khoa hoc Lam nghiép Viét Nam
3Bdo tang Thién nhién Viét Nam, Vién Khoa hoc va Céng nghé Viét Nam

TOM TAT

S&u rém théng la loai dich hai dic hitu & Péng Nam A va 1a sdu hai nghiém trong nhit dbi vm'cay thong
nhua (Pinus merkusii Jungh. & de Vries) & Viét Nam trong nhitng nim gan déy. V&i muc dich chuyén gen khang
sau vio cdy thong nhya, nghién ciru nay dé cip dén ‘quy trinh tai sinh da chdi thong qua phdi hat chin véi cac bude
sau: Hat chin clia cdy thong nhua dugce khr tring béng cbn 70%, Javen 60%, nira fai bang nude cit khir tring, tach
phéi va dit 16n m6i trudmg cam g tao da chdi (mdi truomg WP bd sung 1 mg/l BAP; 2 mg/l NAA; 1 g/l casein).
Sau 6 ngay cam tmg, phdi duoc chuyén sang mdi trudng tao da chdi (moi tnromg WP bd sung 9 mg/l BAP) va
cum chdi xut hién sau hai thang nudi cdy. Chdi duoc kéo dai trén méi trudmg WP bd sung 0,5 mg/l NAA; 0,2
mg/l GA3; 1 g/l than hoat tinh. Céc chdi don dat chidu cao 2 - 3 cm duogc tach va cdy chuyén sang mdi trudng tao
¢ (WP b sung 0,5 mg/l IBA). Ty 1€ tai sinh da ¢hdi cao nhét thu dwoc & gia dinh thdng nhya s0 54 (67,5%), hé
s6 nhan chdi dat 12,5 chdi trén mot phoi hat chin. Mbi trudng c6 b6 sung 1 mg/l IBA thich hop cho viée tao ré cdy
théng nhua véi ty 1& tao 1é dat 68,9%. Céc cdy in vitro hoan chinh d duoc trdng thanh cong trong nha léi tai
Trai Thuc nghiém sinh hoc, Vién Céng nghé sinh hoc, C6 Nhué, Tir Liém, Ha Ngi.

Tir khéa: Cam vmg tao da chéi, cum chéi, hat chin, phéi hat, sGu rom thong, thong nhua

MG DAU

Céc loai thong thudc chi Pinus 13 déi tuong
cdy lam nghiép dugc trdng phd bién & nhidu nuéce
trén thé giéi 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).
nuéc ta, cdy thong déng vai trd quan trong trong
co chu cay rimg. Dién tich trong thong chiém ty 1&
cao nhét trong tdng dién tich rimg tréng & nudc ta.
Piy 14 loai cdy c6 kha ning sinh trudng trén diéu
kién dit dai thoai héa, nghéo dinh dudng va trong
diéu kién lap dia xau (Francisca er al, 2002).
Ngoai tac dung phi xanh dét tréng dbdi troc, phuc
héi canh quan, chan _£16, lam sach moéi trudng,
théng con cung cép g0 va nhua phuc vu cho cong
nghiép. Hai thanh phin chinh cua nhyua théng la
tinh dau théng (turpetine) va ting huong
(colophony) dugc sir dung rong rdi trong cong
nghiép che bién son, m§ phdm, hoa chat thy rua..
Trong sb cac loai théng dang duoc trong & nudce
ta, thong nhwa (Pinus Merkusii Jungh. & de Vries)
1a loai co gla tri kinh t& cao va duoc trong véi dién
tich 16n nhat (Nguyén Hoang Nghia, 2008).

Mot trong nhimg tré ngai 16n cho cong tac trong
rimg thong 13 séu rém. Céac bién phap k¥ thuat canh

tac, sinh hoc d3 dugc 4p dung trong phong chéng sau
rém nhung rat han ché. Bién phap héa hoc duoc sir
dung khi dich bung phat manh song rat khé thuc hién -
boi chiu cao va stic sinh san nhanh cua siu hai.
Ngoai ra, n6 con tiém 4n cac nguy co vé méi trudmg
sinh thai. Tuy nhién, viéc tao giéng cay thong khang
sau bang phuong phap truyén théng hau nhu khong
¢6 hi€u qua. Cong nghé gen la mot trong nhimg giai
phép tao ra nhilng budc dot pha vé nang suit, chat
lugng cling nhu tinh chong chiu véi diéu kién bt loi.
Cho dén nay, di c6 nhiéu cong b thanh cong vé
chuyén gen thong qua vi khuin Agrobacterium & -
mdt s6 loai thong nhu Pinus taeda, Pinus roxburghii,
Pinus omorika va Pinus radiata (Parasharami et al.,
2006; Francisca et al., 2002).

Xuét phat tir yéu ciu trén nghién ctru nay trinh
bay két qua “Nghién clru ti sinh cdy théng nhua
(Pinus merkusii Jungh. & de Vnes) théng qua phoi
hat chin” lam co s& cho nghién cu tao cdy théng
nhya khang sdu bang phuong phép chuyén gen.

- VAT LIEU VA PHUONG PHAP

Nguyén liéu thwe vit
Hat chin cia 6 gia dinh théng nhua c6 mi sé
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ki higu: s6 2, s8 6, s6 29, sb 31, s6 44 va sb 54. Cac
gia dinh thdng nhua duge chon loc véi céc wu diém
sinh truong nhanh, san hwong nhwa cao...do Trung
tam Nghién ciru giéng ciy rimg, Vién Khoa hoc Lam
nghiép Viét Nam cung cp.

Phwong phap nghién ciru
Tao vit ligu nuéi cdy

Hat chin cua 6 gia dinh théng nhua dugc tach
b6 16p vo gd, khir tring bé mit bing con 70%
trong 1 phut, rira lai bing nuéc cat khir trung,
khir tring bing javen 60% bd sung Tween 20
trong 15 phit, rira lai nhiéu lan bang nuge cht
khir tring, thim khé hat biang gidy thAm khir
trang. Sir dung panh, dao, kéo vo triing tach phdi
hat khoi ndi nhii 1am nguyén liéu cho cac thi
nghiém tiép theo.

D5 Tién Phat et al.

Cém g va tao da chéi

Phdi hat dugc dat trén méi trudng cdm Ung tao
da chdi c6 bd sung NAA, BAP, casein glup kich
thich qué trinh phén chia ctia phoi, thanh phan ghi r&
& bang 1 va duge ky hidu 1a (WPI). Yéu to thi
nghiém duoc quan tim 13 thai gian cam (mg véi cac
mic khac nhau 2, 4, 6 va 8 ngay. Sau thoi gian cadm
g, phéi hat dugc ciy chuyén sang mdi trudng tao
da chdi ky hiéu SPi (Bang 1).

Kéo dai chéi va tao ré

Céc cum chdi hoan chinh dugc chuyén sang mbi
truong kéo dai chdi WGP. Cac chdi don cd chiéu cao
1 -2 cm trén cac cum chdi dugc tach va ciy 1én méi
truomg tao ré PRI1- PRS (Bang 1). Cay thong nhua
in vitro ¢6 b r& hoan chinh dugc dua ra trong trong
gi4 thé va chim séc trong didu kién nha Iugi. Thanh
phin cic mdi trudng nudi cdy trong nghién ciru nhu
trong bang 1.

Bang 1. Céc loai méi trwdng s dung trong tai sinh cay thong nhya.

Mbi trwng Thanh phin

Cam (rng tao da chdi (WPi)
pH 5,8

Moi treong tao da chdi (SPi)
Kéo dai chdi (WGP)

agar, pH 5.8
Tao & (PR1- PR5)

WP* + BAP (1 mg/l) + NAA (2 mg/l) + 1 g/l casein + 50 g/l sucrose + 9 g/l agar,
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 /| GA3 + 2 g/l than hoat tinh + 30 g/l sucrose + 9 g/l

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

Ghi chu: WP*: Mbi trudng co ban cia Mc Cown va Llyod (1981).

KET QUA VA THAO LUAN
T4i sinh cum chdi tir phéi hat chin

Trong céc két qua vé tai sinh da chdi ciing nhu
phdi soma d61 v6i cdy thong di dugc cdng bd trong
thoi gian gin day, nguyén liéu duoc sur dung cho téi
sinh gom ¢6 cdy mam, phdi hat chin, 14 mam va phdi
hat chua chin (Jean et al., 2002; Tuija et al, 2003;
Emilio e al., 2005). Tuy nhién, cic két qua thanh
cdng trong chuyén gen, nguyén liéu dugc sir dung
chii yéu 13 phéi hat chin (Francisca et al., 2002).

Dé l1am co s& cho viéc nghién ciru kha ning téi
sinh cuia 6 gia dinh thong nhua troi dd duge lua chon,
trong nghién ciu nay, ching t6i cling st dung
nguyén liéu 12 hat hdn hop cia ca 6 gia dinh cay
thong nhwa. Phéi duge tach tir hat chin va dat 1én
mbi trudng cam (g tao da chdi trong 5 - 7 ngay.
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Sau thoi gian cam Umg, miu vit dugc chuyén 1én
mdi trudmg tao da chdi (PN1-PN5) véi viée bd sung
chit diéu tiét sinh truong BAP ndng do tr 5 mg/l dén
13 mg/l (Bang 2). Két qua bang 2 cho thiy, cic ndng
d6 BAP sur dung khic nhau khéng chi anh huong t6i
ty 18 tao da chdi ma con anh hudng t&i kha ning mé
seo hoa miu cdy va ty 18 mau chét. Ty 1& mau tao da
chdi ting din theo chidu tang ndng do BAP tir PNI1
tO’l PN3 (6,8 - 53,6%). Tuy nhién, khi t1ep tuc tang
nong do cua BAP, kba néng tao da chdi ¢6 xu huong
giam xuong & PN5 (17,9%) nguyén nhin do ty 1&
miu chét ting manh.

Ty 18 phdi bi mé seo hoa giam dan theo chiéu
ting néng do BAP, dao dong tir 3,8% (PNS5) dén
84,6% (DC) Tuong tu, ty 1e mAu tao don chdi cling
giam dan theo chiéu ting nong dd cua chét didu tiét
sinh trudng. Nhu vay, viéc bo sung BAP lam giam
kha ning phat sinh mo seo, kich thich viéc hinh
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thanh chdi bat dinh trong nu6i cay in vitro cay thong
nhya. Tuy nhién, khi cac mau cay dugc chuyén tir
méi trudng cam img tao da chdi (WPI) sang moi
truong tao da chdi (PN), luong méu chét ting din
theo néng d6 BAP, d6 1a do tdc dong dot ngdt cha
mbi trudng nudi cay véi mau vét. Ngoa1 ra, trong
nghién ciru ndy ching t&i quan sat thiy, cac miu cé

thoi gian cim tmg khéc nhau c6 muc do md seo héa
khac nhau va day 14 yéu té chung t61 cin quan tdm
dé nang cao hidu qua tao da chdi.

Cin cir vao hiéu qua tao da chdi clia céc cong
thitc khac nhau, ching t5i lya chon méi truong tai
sinh da chdi ¢6 bd sung 11 mg/l BAP lam co s& cho
céc thi nghiém tiép theo.

Bang 2. Anh hudng clia BAP t&i viéc tao da chéi tir hat hén hop cla 6 gia dinh cay théng nhya.

Ky hiéu céng thirc BAP (mg/l) Tylétaomé seo  Tylé miu tao chdidon Ty Ié mau tao da chdi (%)
(%) (%)

bC 0 84,2 12,5 0

PNA1 5 54,5 18,2 6,8

PN2 7 52,3 13,1 21,5

PN3 9 15,9 10,1 53,6

PN4 11 5,1 6,8 48,8

PN5 13 38 2,6 17,9

Anh huéng caa thoi gian cim dng téi két qua tao
da choi

Trong nghién ciu clia Jean va dong tic gia
(2002), Xiaofei va ddng tac gia (2005), chi ra rang,
kich thudc hay tudi cua miu vat c6 anh hudng truc
tiép t6i kha ning tai sinh va chuyén gen vao céy
théng. Bén canh d6, thoi gian cdm Umg anh hudng
truc tiép téi kich thuée miu cdy, thoi gian cam img
cang dai kich thude miu cang 16n. Két qua & thi
nghiém trén da cho thdy thoi gian cam tmg c6 tac
dong t6i kha ning mé seo hoa va tai sinh chdi. Do
vay, nhim ndng cao hiéu qua ti sinh da chdi cay
théng nhua, trong nghién ctru nay, yéu td thi nghiém
duoc quan tdm 1a anh hudng cua thoi gian cam tmg
t6i hiéu qua tai sinh chdi. Vit lidu sir dung 14 hat hdn
hop cia céy thong nhya, ngudng thoi gian cam img
duoc bé tri dao dong tir 2 - 8 ngay, ket qué thu dugc
thé hién qua ty 16 tao da chdi, don chdi va ty 18 miu
mo seo hoa (Bang 3).

Két qua nghién ctru cho thdy, giai doan cim img

¢6 vai trd quan trong t6i hiéu qua tAi sinh chdi truc
tiép tir phéi hat chin. Thé hién rat rd & cong thirc ddi
chiing, phéi sau khi tach khéng qua giai doan cam
tmg dit truc tiép 1én moéi trudmg tao da choi, ty 16
mau chét cao (42,5%). Ngoi ra, ty 1&é mAu chét giam
dan theo chiéu ting cua thoi gian cam tmg. Trong
giai doan cam {ng céc té bao phén chia manh, phéi
ting nhanh vé kich thudc dong thési xuét hién hién
tuong mé seo hoa miu céy. Ty 16 md seo héa mau
cdy ting 1én khi thoi gian cam ung ting, dao dong tir
12,5% (2 ngay) téi 72,3% (8 ngay). Thoi gian cam
g ciing dong vai tro quan trong tdi viéc hinh thanh
da chdi trong nubi ciy cay théng nhya. Cu thé, lugng
mau tao don chdi giam din khi ting thoi gian cim
(g va ty 12 miu tao da chdi ting 1én. Tuy nhién, khj
thoi gian cam tmg qua dai (8 ngay), ty 1 tao da chdi
giam manh do lugng mAu bj mé seo hoéa ting cao.
Mirc thoi gian cdm tmg 6 ngay dem lai hiéu qua tao
da chdi cao nhit (59,7%) va ty 1& mAu chét thip
(9,7%), day 1a mirc thoi gian thich hop dugc ching
t6i 4p dung trong cac thi nghiém tai sinh tiép theo.

Bang 3. Thdi gian cam (png va hiéu qua tao da chéi t& hat hén hop cda 6 gia dinh cay théng nhya.

Th&i gian cam Ty |é mau tao da chéi

Ty 1€ md seo hoéa (%)

Ty 1é mau tao don chdi Ty 1& mau chét

rng (ngay) (%) (%) (%)
BC 0,0 0,0 57,4 425
2 7,6 12,5 485 314
4 42,5 28,3 11,3 17,9
6 59,7 30,6 0,0 9,7
8 19,5 72,3 0,0 8,2

Ghi cha: BC: Phéi sau khi tach dat ngay 1&n méi tredng tao da chdi khdnyg qua thdi gian cam ng.
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Hidu qua tao da chdi cia 6 gia dinh ciy théng
nhwa

Theo cac nghién ciru da cong bd, cac lodi thong
khac nhau anh hudng kha o nét téi hiéu qua tai sinh
va chuyén gen (Christian et al, 2002). Trén co s& 6
gia dinh théng nhua duoc Trung tim Nghién ciru
giong cdy rimg, Vién Khoa hoc Lam nghiép Viét
Nam cung cap, muc dich cua nghién ciru nay nhim
lya chon dugc gia dinh thong nhua c6 hiéu qua tai
sinh t&t nhit dé phuc vu cho céc thi nghiém chuyén
gen & giai doan sau (Bang 4).

Phoi hat chin cua 6 gia dinh théng nhyua duge
cly 1én cac méi truong tdi wu cho viée tao da chdi
(dd lya chon trong céc thi nghiém trén). Cac chi ti€u
dugc quan tdm & day la ty 1€ tao da chdi va sb chdi
trung binh trén mét mau. Két qua cho théy, ty 18 tao
da chdi ctia 6 gia dinh thong nhya dao dong tir 13,9 -
67,5%, cao nhét 14 gia dinh TN54 va thip nhét 13 gia
dinh TN29.

Hau hét cac gia dinh théng nhua déu cho ty 18 tai
sinh thap (dudi 50%) ngoai trir gia dinh thong nhua
" 56 54 (TN54). S6 chdi trung binh thu dwoc ciing ¢6
khac biét gilra cac gia dinh théng nhya khac nhau,
dao dong tir 6,2 - 12,5 ch01/ph01 Trong thi nghiém
nay, ngoai viéc tao da chéi va don chdi cling xuét
hién cac miu mé seo hda va hién tuong mau chét.
V6i ty 18 tao da chdi va sé chdi trung binh cao nhit,
gia dinh thong nhua sb 54 (TN54) duoc lwa chon dé
lam nguyén liéu nghién clru trong cac thi nghiém
chuyén gen.

P35 Tién Phét et al.

T2ao ré cdy thong nhya nudi cdy in vitro

Trong nghién ciru Konstantin va dong tac gid
(2003), thc gia da s dung hai chat didu tiét sinh
truong la NAA va IBA bo sung vao mdi truo’ng nudi
cay nhim kich viéc tao r& cho ciy théng nudi cay in
vitro (loai Pinus radiata). Trong nghlen clru nay,
ching t6i thir nghiém tic dong riéng ré cua hai chét
nay t&i hiu qua tao ré cua cay thong nhya.

Vai tré cia NAA téi hidu qua tao ré

Francisco va ddng tac gia (1997) di bd sung
NAA vao méi truong nhém kich thich tao ré véi ciy
thong nudi cay in vitro. Két qué nghién ctru cling chi
ra ring viéc bd sung NAA & nong do cao co thé gay
ra hién twong mé seo hoa phan gdc miu cdy gy kho
khédn cho viéc ra c@y. Trong nghién ciru nay, ching
t6i bd sung vao mdi trudng tao ré néng d6 NAA dao
dong tir 0,2 - 1,5 mg/l nhim tim ra nong d¢ phu hop
cho viéc ra ré ciy théng nhuya. Ket qua bang 5 cho
thiy, ty 1é cdy thong nhua ra r& dao dong tir 24,2 -
49,7%, tang dan tir nong d6 0,2 mg/l - 1 mg/l NAA.
O cong thirc PR4 (1,5 mg/l NAA), ty 1é cdy tao G
gidam xudng con 30,4%, nguyén nhan cha yéu do
viéc hinh thanh kh01 mo seo 16n & phan gbe di it
ché viéc hinh thanh r. Bén canh d6, sb r& trung binh
¢6 chiéu huéng ting 1én theo chiéu ting ndng do
NAA déng thoi thoi gian xuit hién r& ngan hon. Tuy
nhién, chat lwong ré cdy théng nhwa tao dugc trén
céc méi truong bd sung NAA c6 chit lwong kém, ré
phinh to, den, kha nang kéo dai chdm va thuong hinh
thanh cic mé seo & phan sat gbc than.

Bang 4. Hiéu-qua tai sinh in vitro clia 6 gia dinh cay thong nhya.

Tén gia dinhthéng  Téng sé mau Ty Ié tao da chdi (%) Ty |é tao don chdi (%)  S6 chéi TB
TNG 180 36,1 30,0 8,3

TN2 180 42,2 19,6 10,8

TN31 180 38,3 20,0 8,5

TN44 180 41,7 25,5 7.8

TN54 180 67,5 18,2 12,5

TN29 180 13,9 23,0 6,2

Bang 5. Nong dd NAA va hiéu qua tao ré cay thong nhya sb 54 (TN54),

Céng thirc NAA (mg/l) Ty lé tao ré (%) Sérétrung binh  Ngay batdauraré  Chit lwong ré
bC 0 0,0 - - -

PR1 0,2 24,2 2,0 48 ++

PR2 0,5 41,0 3,0 43 ++

PR3 1 49,7 3,0 43 +

PR4 1,5 30,4 4,2 40 +

Ghi chu: ++: R& ngén, nhd, m6 seo phét sinh it; +: R& phinh to, mé seo hinh thanh nhidu.
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Bang 6. Ndng do IBA va hiéu qua tao ré cay thong nhwa sb 54 (TN54),

Céng thirc IBA (mg/l) Ty lé tao ré (%) $6 ré trung binh Ngay bitddura  Chétlwong ré
ré

BC 0 0,0 - _ -

PRS 0,2 444 1 40 ++

PR6 0,5 55,6 1 38 T+t

PR7 1 68,9 1 36 ++

PR8 1,5 48,5 1 36 +

Gh| cha: +: Ré phinh to, den; ++: R& ngén, manh, it phan nhanh; +++: R& phat trién nhanh, dai, mau trdng, phan nhiéu ré
cap 1.

G H |

Hinh 1. Cac buéc tai sinh cay théng nhwa tir phéi hat chin. A. Hat thdng sau kh(r trung tach vo; B. Phdi thong duwoc tach
hat chin; C. Phoi thong trén méi trudng cam Gng tao da chdi; D. Cum chdi hinh thanh trén méi trwong tao da chdi; E. Cum
chdi phat trién trén mbi trudrng kéo dai chdi; F. Cum chéi hoan chinh; G. Chéi don phat trién trén méi treéng kéo dai; H. Cay
hoan chinh trén méi tredng tao ré; I. Cay théng nhwa dang phat trién trén gia thé (cat vang - trau hun ty 1& 1:1) 4 tuan.

63



Vai tro clia IBA dén hiéu qua tao ré

IBA 1a nhém chit diéu tiét sinh trudng duoc sur
dung nhiéu trong nudi ciy in vitro ciy théng. Nhim
so sanh hiéu qua tao ré v&i NAA, trong nghién ctru
nay nbng do IBA ciing duoc bd tri dao dong tir 0,2 -
1,5 mg/l méi truong nudi cdy (Bang 6).

Ty 18 cay théng nhya ra ré trén méi truong bd
sung IBA dao déng tir 44,4 - 68,9%, cao nhét Ia
PR7(1 mg/l) va thap nhit PR5 (0,2 mg/l). Thai gian
bat dau xuét hién ré ciing giam din theo chleu tang
ndng dd IBA (tir 36 - 40 ngay), tuy nhién & tt c4 cac
cong thirc déu thu dugc 6 ré€ trung binh trén mot
miu ciy 13 mot ré. Tinh wu viét ciia IBA thé hién rat
rd & chat luong ré cay théng tai sinh in vitro, ré thu
dwoc manh, khi ning kéo dai nhanh, & tring va
phén nhiéu ré cap 1. O tit ca cac cong thirc khéng
xuét hién mé seo hoa & phan géc miu cy.

Nhu vay, sit dung IBA trong viéc tao ré ciy
théng nhua (Pinus merkusii) nudi ciy in vitro dem
lai hi€u qua cao hon so vi NAA ca vé ty 1€ cay tao
ré va chét lugng ré. Néng d6 thich hop duoc st dung
trong tao re l1a 1 mg/l méi truong, két qua nay ciing
phi hop vé&i nghién ciru cia Jean va dbng tac gia
(2002).

KET LUAN

ba nghién ctu thanh cong hé théng tai sinh cay
in vitro tir phdi hat chin dbi v6i 6 gia dinh thong
nhya (so 2,6 6,56 29, sb 31, s6 44 va sb 54) vai ty
lé tai sinh da chdi dao dong tir 13,9 % (gia dinh
thong nhua 56 29) dén 67,5 % (gia dinh thong nhua
s0 54).

Véi ty 18 tao da chdi va so chdi trung binh dat
cao nhit, gia dinh thong nhya s6 54 (TN54) s& duoc
lua chon dé 1am nguyén liéu trong cac thi nghiém
chuyén gen. Pidu kién tai sinh chdi cia gia dinh ndy
nhu sau: thoi gian cdm tng thich hop 14 6 ngdy trén
modi trudng WPi. Nong d6 BAP thlch hop cho tao da
chdila 9 mg/l va nong d6 IBA t6i wu cho ra re la 1
mg/l. Hé s0 nhan chdi dat 12,5 chdi/mau nuéi chy, ty
1€ cay tao re la 68,9%. Cac ciy tai sinh hoan chinh
da phat trién tot trong diéu kign nha lui trén gia
thé cat vang - triu hun ty 16 1:1

Lo&i cam on: Cong trinh ndy duoc hodn thanh trong

khuon khé dé tai cap nha nuéce “Nghién ciru irng
dung cong nghé gen dé tao ciy thong co khd nang
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chéng chiu cao véi siu rém” giai doan 2006 -
2010.

TAI LIEU THAM KHAO

Christian W, Julia C, Lynette G, Kai H, Ralf M, Armin W
(2002) Gene technologies in Pinus radiata and Picea
abies: tools for conifer biotechnology in the 21st century.
Plant Cell Tiss Org Cult 70: 3-12.

Emilio M, Yoshihisa H, Katsuaki I (2005) Somatic embryo
production and plant regeneration of Japanese black pine
(Pinus thunbergii). Forest Research 10: 403-407.

Francisca C, Felipe A, Marlene G, Consuelo M, Patricio
AJ (2002) Stable transformation of Pinus radiata
embryogenic tissue by Agrobacterium tumefaciens. Plant
Cell Tiss Org Cult 70: 251-257.

Francisco S, William SD, Jeffrey KD, Trevor AT (1997)
In vitro regeneration of plantlets from mature embryos of
Pinus ayacahuite. Tree Physiol 17: 787-796.

Jean HG, Yuanxiang Z, Veeraragavan P, Maria EM,
Ronald JN (2002) Transformation and regeneration of
loblolly pine: shoot apex inoculation with Agrobacterium.
Mol Breed 10: 131-141.

Konstantin AS, Roman VM, Sergey VD (2003) Plantlet
regeneration from subculturable nodular callus of Pinus
radiata. Plant Cell Tiss Org Cult 72: 139-146.

McCown BH, Lloyd C (1981) Woody plant medium
(WPM) A revised mineral nutrient formulation for
microculture of woody plant species. Hortse 16: 453.

Nguyén Hoang Nghia (2008) Pinus merkusii Jungh et de
Vriese. Asia Pacific Forest Genetic Resources Programme
www.apforgen.org

Pafasharami VA, Naik VB, Amold VS, Nadgauda RS,
Clapham DH (2006) Stable transformation of mature
zygotic embryos and regeneration of transgenic plants of
chir pine (Pinus roxbughii Sarg.). Plant Cell Rep 24: 708-
714..

Tere ZS, Jana MK, Laurence GN, Ja NS (2005) Stable
transformation of embryogenic tissues of Pinus nigra Am.
using a biolistic method. Biotechnol Lett 27: 899-903.

Tuija SA, Teijo ON, Hely MH (2003) The production of
transgenic Scots pine (Pinus sylvestris L.) via the
application of transformed pollen in controlled crossings.
Transgenic Res 12: 375-378.

Xiaofei L, Wenbo Z, Katsuaki T, Susumu T, Kanji O,
Hiroyoshi T (2005) Stable genetic transformation of Larix
gmelinii L. by particle bombardment of zygotic embryos.
Plant Cell Rep 24: 418-425.


http://www.apforgen.org

Tap chi Céng nghé Sinh hoc 7(1): 59-65, 2009

PLANT REGENERATION FROM MATURE SEED’S EMBRYO OF PINUS MERKUSII
JUNGH. JUNGH VRIES

Do Tien Phat', Dinh Thi Phong"**, Nguyen Van Phuong', Chu Hoang Ha', Vuong Dinh Tuan’

!Insitute of Biotechnology, Vietnam Academy of Science and Technology
jSouth Vietnam Forest Science sub-Institute, Forest Science Institute of Vietnam
Vietnam National Museum of Nature, Vietnam Academy of Science and Technology

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 Vietnam in recent years. In an attempt to develop
transgenic 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 mgl”’ BAP, 2 mgl”' NAA, 1
mgl"! casein hydrolysate). After 6 days, explants were transferred to the multi-shoot medium (WP medium
supplemented with 9 mgl" BAP). Multi-shoots were transferred into shoot-elongation medium consisted of
WP medium supplemented with 0.5 mg I'' NAA, 0.2 mg I'' GA3, 1 mg I'! activated charcoal. For rooting, 2 - 3
cm long shoots were cultivated on the root induction medium containing 0.5 mgl! 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 transferred 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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