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TOM T A T 

Trong nghi6n ciiu ndy, cac yeu t l anh hudng ISn su cam iing hinh thanh mo s?o co khd n5ng sinh ph6i, sg 
hinh thdnh phoi vo tinh vi nudi cay huyen phii te bao lan Hd difp da dupc khao sat. PLB (protocorm-like 
body) thu dupc tir Id ciia choi lan Hd diep co ngudn goc tir nudi cay phit hoa dupc su dung dl cim (ing hinh 
thinh mo Sfo cd kha ndng sinh phoi. Ket qua cho thay, md s^o dupc tao ra tot nhit tir Idp mdng cit dpc PLB 
trong moi trudng cd bo sung 10 g/l maimitol. Ngoii ra, cac Idp mong cSI dgc ciia PLB dupc cay vao moi 
trudng cd bd sung 3 mg/l adenine cho ty le tgo mo s^o cao nhat. Ngudn md seo niy dupc sii dgng de khao sit 
kha ndng phat sinh phdi vo tinh vi nuoi ciy huyen phii te bio Moi trudng khoang vi ndng dp sucrose c6 anh 
hudng den kha ning phit sinh phoi; raoi truong thich hpp nhat cho tao phoi la moi trudng MS bo sung 40 g/l 
sucrose. Trong cdc nguon carbohydrate (sucrose, glucose, lactose, maltose, maimitol vi tinh bpt) dupc bo sung 
vio moi trudng MS vdi n6ng d$ 40 g/l thi glucose thich hpp cho tgo phoi. Them vio &d, dilu ki$n nu6i c^y 
16ng Idc ciing thich hpp cho nuoi cay huyen phii te bao lan Ho di$p. Ket qua ciia nghien ciru niy c6 the dupc 
img dgng dl hodn thi$n quy trinh vi nhan giong lan Ho di^p thong qua phuong phap phat smh ph6i vd nuoi cay 
huyen phit te bio. 

Tukhoa: Huyen phii te bao, lan Ho diep, mo seo co khd ndng sinh phoi. phdt sinh phoi vo tinh, PLB 

Md DAU cac logi ngudn mlu thudng rat thap (Tokuhara, Mii, 
2001). Nhihig dogn cdt theo chieu ngang cd ngudn 

Hien nay, vifc nhan giong Ian Hd difp bang hgt gdc tii cd thdn, la, r£ hoac true phat hoa ciing da 
dupc sii dung rpng rdi; tuy nhien, viec nudi cdy bdng dupc sir dgng cho tdi sinh cdy cdnh vd cQng dupc sii 
hgt thudng tgo ra biln di, vi vdy, viec nudi cdy hgt dpng cho nghien ciiu tdi sinh trfn cdy lan Hd difp 
khdng thi tgo dupc cdy con ddng nhdt (Arditti, (Leero/ . , 1999; Nhut ero/., 2001; Da Silva,2003). 
1992). Do do, de tgo cdy con dong logt cdn phdi dp 
dgng phuong phdp nhdn gi6ng vd tinh. Khd khan ldn Trong nhifu lodi thuc vdt, su tdi sinh cdy tu md 
nhat trong nhdn gilng vd tinh lan Hd diep la ngudn spo, ddc bift la cdc rad spo cd khd ndng phdt sinh 
mlu rit hgn che do chiing Id lan don thdn, sit dung phdi da dupc ghi nhan la mpt trong nhiing k)̂  thuat 
chdi dinh de nudi cay nhu nhieu loai lan khac sS lam thiet yeu cho vi nhan gidng va cac iing dpng cdng 
tdn thuang cdy mp (Intuwong, Sagawa, 1974). Hon nghf sinh hpc. Cdc bdo cao ve su tai sinh cdy tu md 
niia, lan Hh difp thudng tilt nhilu hpp chat phenol spo cd khd ndng phdt sinh phdi d cdc lodi lan cdn rat 
tit b l mat vet cdt ra mdi trudng nudi cdy, gdy dpc han che. Su hinh thanh md seo d lan Hd diep da 
cho mau. Cd rat nhieu bao cao ve quy trinh tdi sinh dupc bdo cdo lan ddu tien bdi Sajise vd Sagawa 
in vitro cua lodi lan H I difp (Reuter, 1983; Tanaka, (1991), tuy nhifn hp khdng mifu td rd phuong phap 
1987; Tokuhara, Mii, 1993). Tuy nhien, khdng phai cam iing tgo md seo. O lan Hd diep, sp cam iing tgo 
tat cd cdc phuong phdp ndy cd thi sir dung dupc cho md seo thu dupc tir PLB dupc cam iing tir nudi cay 
vi nhdn gidng thucmg mgi vi cd s\r khde nhau ve ty If cac dinh choi cua cdc nu ben tren cac phdt hoa 
song sdt cua chdi, sy tgo thdnh PLB vd tdi sinh cdy (Ichihashi, 1992) va cdc mdnh Id (Ishii el al, 1998). 
con. Doi vdi lan H I difp cac qua trinh tai sinh ciia Nudi cay md seo cd kha nang phat sinh phdi hoac 
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nudi cdy huyfn phu te bao se mang lai nhirng iing 
dung hifu qud trong cdc nghien cuu ve su lai tgo 
phdi soma va su bien ddi di truyen (Belarmino, Mii, 
2000). Phuong phap nay dupc mong dpi mang lgi 
ung dung hifu qud cho vi nhdn giong lan Hd difp bdi 
vi nudi cay md seo vd huyfn phii td bdo deu cho iy le 
tai smh cao ma khdng danh mdt tifra nang phdt smh 
phdi vo tinh. 

Vi vgy, viec cai tien quy trinh nhdn gidng, 
nghien ciiu tgo md seo lam ngudn nguyen lieu cho 
ling dung cdng nghe phat sinh phdi vd tinh vd nudi 
cay huyen phii te bdo trong nhan gidng lan Hd difp 
Id mdt budc tien ldn nd gdp phdn nhdn nhanh loai 
lan quy ndy, cho cdy con ddng nhdt ve hinh thai va 
ve mgt di truyen, cd thf tgo gidng hang logt, phuc vu 
cdng tac trdng trpt tren difn rdng. 

VAT LIEU VA PHU'ONG PHAP 

Nguon mau 

Ngudn mdu sii dung trong cdc thi nghifm tgo md 
spo cd khd ndng sinh phdi Id PLB (dupc tgo thdnh tur 
cdc mlu cdy Id ciia chdi dupc hinh thanh tii nudi cay 
phdt hoa) cd tgi phdng Smh hpc Phdn tu; vd Chpn tgo 
gilng cdy trdng (Vifn Nghien ciiu Khoa hpc Tay 
Nguyfn). Sau dd cdc md spo cd kha nang sinh phdi 
ndy dupc dimg ldm ngudn radu cho nghien ciiu phat 
sinh phdi vd tinh vd nudi cay huyen phu te bao. 
Mdi trudng vd dilu ki£n nu6i cay 

Mdi trudng chiia trong cac binh thiiy tinh logi 
100 ml (chiia 30 ml/binh) va bmh thiiy tinh 250 ml 
(chiia 40 ml/binh). Mdi trudng sir dung la mdi 
trudng MS (Murashige, Skoog, 1962) bd sung cac 
thanh phan khac nhau tiiy thupc vdo muc dich thi 
nghifm va pH 5,8; sau do khu: trimg trong autoclave 
d nhift dd 12I°C (I atm) trong thdi gian 20 phut. 

Ddi vdi thi nghifm tgo md seo cd kha ndng sinh 
phdi tu PLB vd nudi cdy phat sinh phdi tir rad spo 
dupc thpc hifn trong dieu kien tdi. D6i vdi nudi cay 
huyen phii tf bdo, cac mau md seo cd khd nang phdt 
sinh phdi dupc nudi cay tren mdy lac (Orbital Shaker 
SOI) vdi tdc dp Idc 100 vdng/phiit. Tat cd cdc thi 
nghiem (ngogi tni trong dieu kien tdi) dupc nudi d 
25 ± 2''C vdi thdi gian chieu sang la 16 gid/ngay 
(cudng dp dnh sang: 2.500 - 3.000 lux). 

Bo tr i thi nghiem 

Khdo sdt dnh hu&ng eua mannitol din sg tgo mo seo 
CO khd ndng sinh phoi tir l&p mong li bdo cdt dge 
PLB lan Hd di?p 

Cac Idp mdng t l bdo cat dpc (ITCL) PLB dugc 
cdy vao mdi tnrdng MS cd bd sung 0,1 mg/l BA, 
0,01 mg/l 2,4-D, 1 g/l cao ndm men, 20% nudc#i, 
9 g/l agar, 1 g/l dian hogt tinh kit hpp vdi mannitol d 
ndng dp khac nhau (0; 10; 20; 30; 40 rag/1). 

Khdo sdt dnh hu&ng cua adenine den su tgo mS Sfn 
CO khd ndng sinh phoi tit PLB lan Hd di?p 

Cac ITCL-PLB dupc cdy vdo radi trudng MS cj 
bd sung 0,1 rag/1 BA, 0,01 mg/l 2,4-D, I g/I cao nliii 
men, 20% nude diia, 9 g/l agar, 1 g/l than hogt tMi 
ket hgp vdi adenine d ndng d$ khde nhau (0; 1; 2; 3; 
4 mg/l). 

Khdo sal dnh hu&ng cua mdi trudng khodng vo 
sucrose lin qud trinh phdt sinh phoi vd tinh lan Ho 
di?p tie md sgo co khd ndng sinh phoi 

Cdc cum md spo cd kha ndng sinh phdi (thu dugc 
tii cdc thi nghifm tgo md spo) dupc cdy vdo moi 
trudng cd thdnh phdn khodng thay doi [MSO (khong 
sii dyng khoang da lupng), '/iMS (cd hdm lupn| 
khoang da lupng MS gidm di mpt nira), MS] c6 bo 
sung 2,0 mg/l BA; 0,5 mg/l NAA; 1 g/l cao nim men; 
20% nude diia; 9 g/l agar; 1 g/l than hogt tinh vi 
sucrose d ndng dp khac nhau (30; 40; 50; 60 g/l). 

Khdo sdt dnh hu&ng cita nguon carbohydrate len 
qud trinh phdi sinh phoi vo linh lan HS di$p tic mo 
s?o CO khd ndng sinh phoi 

Cdc cpra rad spo cd kha ndng sinh phfii (thu 
dupc tii cdc thi nghiera tgo md spo) dupc c^y vilo 
mdi trudng MS cd bo sung 2,0 mg/l BA; 0,5 mg/l 
NAA; I g/l cao nam men; 20% nude dira; 9 g/I agar; 
1 g/I than hogt tinh ki t hpp vdi cdc nguon 
carbohydrate khde nhau: sucrose, glucose, lactose, 
maltose, matraitol, tinh bpt (cd ciing hdm lupng si 
dyng la 40 g/l). 

Khdo sdt dnh hir&ng cua dieu ki?n nuoi cdy len Idia 
ndng phdt sinh hinh thdi vd hinh thdnh ti bdo dan 
trong nuoi cdy huyin phii te bdo mo s?o co khd nang 
sinh phoi 

Cdc cym rad seo cd khd ndng sinh phdi (thu 
dupc tir cdc thi nghifra tgo md spo) dupc cay v^ 
mdi trudng MS cd bd sung 2,0 mg/l BA; 0,5 mg/l 
NAA; 1 g/l cao nam men; 20% nude dua va djt d hai 
dieu kifn nudi cay (Idng tmh va long Idc). 

Xu Iy so Upu 

Thi nghifm dupc bd tri hoan todn nglu nhien 
vdi 3 ldn lap lgi (30 binh nudi cdy/ldn). Sd Iifu Ihu 
nhgn dupc xii ly bang phdn mira Microsoft Excel* 



Tgp chi Cong ngh? Sinh hoc 12(3): 531-541,2014 

2010 va phdn mem Statgraphic centurion XV theo 
phep thu Duncan voi a = 0,05 (Duncan, 1995). 

KET QUA VA THAO LUAN 

Anh hudng cUa mannitol din su tao md seo cd 
kha nang sinh phdi tir Idp mong tl bao cat dpc 
PLB lan Ho diep 

Sau hai tudn nudi cay trfn mdi trudng tgo md 
spo, cdc ITCL-PLB cd hifn tupng phdng len; den 

tuan thii ba, md seo bat ddu xuat hifn phia trfn cua 
ITCL-PLB, sau dd cac md seo tiep tuc hinh thanh va 
gia tang khdi Iupng tuoi. Khi bd sung mannitol vdi 
ndng dd thap (10 g/l) vao moi trudng nudi cay thi 
kha nang hmh thanh md seo tir ITCL-PLB tdt nhdt vd 
Iupng md seo hinh thanh nhilu nhdt (503,8 mg/mlu). 
Khi tiep tyc tang ndng dp mannitol ISn 40 g/l thi khd 
nang hinh thdnh md seo kem ddn, khdi lupng tuoi 
ciia mo seo cung giam dan va thap nhat d nghiem 
thirc bd sung 40 g/l mannitol (201,9 mg/mlu) (Bdng 
1, Hmh 1). 

B i n g 1. Anh hudng cCia mannitol den sp tao m6 seo c6 kha nang sinh phoi ti> ITCL-PLB lan H 6 digp. 

Ndng dp mannitol 

0 

10 

20 

30 

40 

(9/1) Khoi l u ^ n g tira'i 
(mg/mlu) 

232,9c 

503,8a 

283,2b 

248,4bc 

201,9d 

Khoi l iFcng kho (mg/mau) 

142,5c 

137,0d 

195,9a 

169,8b 

Ghi chO: Trong cCing mgt cpt, cac sd lipu gia tn trung binh cCing k]? tu a, b thi khong c 
mdu tu khac nhau (a, b, ) chi sy sai kh ic thong ke vdi a = 0,05. 

I sg khac bi$t ve mat thong ke. Cac 

#»^#. t. ® 
Hinh 1. Anh hu'dng cua mannitol d i n sg tao mo spo co kha nang sinh phoi t i i ITCL-PLB, AO; A l , A2, A3; A4 lu'O'ng i>ng vdi 
nong d$ mannitol 0; 10; 20; 30; 40 g/l. 

Maimitol thudng dupc bd sung vao mdi trudng 
nuoi cdy vdi vai trd tuong ty nhu chdt tgo stress dp 
sudt tham thau va trao ddi chat trong nudi cdy md 
cay go (George, 1993). Matmitol d n^ng dp cao cd 
the gdy hai va gay chit thyc vgt. Sarkar vd Naik 
(1998) bdo cdo rdng mannitol d ndng dp 2 - 4% cd 
thi tang ty le sdng sdt ciia chat radm bdo qudn in 
vitro. Tuy nhifn, m6i loai thuc vat lai thich hpp vdi 

ndng dp maimitol khac nhau. Mannitol vdi ndng dd 2 
- 4% khdng thich hpp cho nhdn gidng in vitro cay 
Podopyllum peltatum (Lata et al, 2010). Trong 
nghifn ciiu nay, chung toi nhgn thay, vifc bd sung 
matmitol d ndng dp thdp (10 g/l) cd tdc dyng kich 
thich su tgo md spo tir ITCL-PLB lan Hd diep. Khi 
tang ndng dp mannitol ddn dfn gidm khdi luong tuoi 
ciia md seo hinh thanh, nhung khdi lupng khd cua 
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chiing lgi tdng. Khi tang ap suat tham ihan, te bao 
ciing cd phdn iing lai vdi radi trutmg bang each tich 
lOy rapt lupng chdt khd cao hon df can bang dp sudt 
thdm than giua bfn trong va ben ngoai te bao 
(Steinitz, 1999), dilu nay ly giai vi sao d cac nghiem 
thiic ndng dp maimitol cao mau cd khdi lugng 
khd cao. 

Anh buvng cua adenine din su- tao mo seo c6 khd 
nang sinh phoi tir PLB lan Uo diep 

Ket qua ve su hinh thanh md seo cd khd nang 
sinh phdi tit ITCL-PLB tren mdi trudng cd bd 
sung adenine vdi ndng dp khac nhau dupc ghi 
nhdn trong bdng 2. Sau 4 tuan nudi cay, cac mdu 
cay dupc cdm irng tao md seo mdu vang. Md seo 

Bdng 2. Anh hudng cua adenine den si/ tao mo s ^ co kha n^ng smh phoi h> PLB lan Hd digp. 

ban dau hinh thdnh tu cdc vet thuong, sau do tiep 
tyc hinh thdnh a cdc vi tri khde vd gia tdng khii 
lupng tucri. Tiiy tiing nghiem thirc raa ty le hinli 
thanh mo spo cd sy kbdc nhau. Kft qua thi nghi^ 
cho thdy, vifc bd sung adenine vao mdi tru6ii| 
nuoi cdy cd tac ddng tich cyc den su tgo md ŝ Ki 
cdc PLB. Sy gia tdng ndng dp adenine d mpt 0 
hgn thich hpp cd moi tuong quan thugn vdi sy gia 
tdng khdl lupng tuoi va khdi lugng khd ciia mo 
spo. Vifc bo sung 3 mg/l adenine vao mdi truong 
nudi cdy thich hgp cho su tgo md seo tii PLB, Ijjfii 
lugng tuai ciia md seo tang gap 4,8 lan, khji 
lugng khd tdng gdp 5,8 Ian so vdi nghifra thirc dni 
chimg va ty le hinh thdnh md seo dgt 95,331% 
(Bdng 2). 

Nong dp 
(mgrt) 

0 

1 

2 

3 

4 

adenin Kh&i lu>png 
(mg/mlu) 

364.7d 

799,9bc 

1081,9b 

1747,8a 

632.7c 

t u ^ Khoi l u ^ g 
(mg/mlu) 

133,7d 

380,0c 

574,0b 

769,1a 

251,4d 

kho So PLB 

(PLB/mau) 

25.33a 

18,67b 

7.67c 

6,00c 

14,00bc 

Ty I f mo s ^ 

(%) 
7,33e 

16.67d 

70,67b @ 

95,33a 

34,67c 

Ghi chil. Trong cung mpt cpt. cac s6 lieu gta tn tmng binh ciing ky \g a. b. c 
cac mdu tp khac nhau (a, b, c,...) ch? sy sai khac thong ke vdi a = 0.05. 

. Uil khong cd sy khac bi§t v§ m t̂ thong k& 

Md spo Id cym tf bdo khdng phan hda, cd dac tinh 
phan chia mgnh, tbudng dupc tao m do nhiing bifn 
ddi trong qud trinh tgo co quan. Do do, cdc phdn non 
cua CO thf thyc vdt (md phan smh ngon, than, rf,...) 
de hinh thdnh rad seo trong dieu kifn nudi cdy in vitro 
dudi tdc dgng ciia rapt auxin mgnh (nhu 2,4-D) dugc 
sii dyng rieng re hay ket hgp vdi auxin khac hoac vdi 
cytokinin. Adenine la mpt purine, boat dgng dieu hda 
tang trucmg thyc vgt, adenine lan ddu tifn dupc ghi 
nhgn bdi Bonner va Haagen-Smit (1939). Vifc bd 
sung adenine vao mdi tnrdng nudi cay de cdi thien su 
tang trudng cua mlu cdy (Nwankwo, Krikorian, 1983) 
hodc hd trg cho cytokinm, ngudi ta chi nhgn thdy tdc 
dpng cd lgi khi bd sung ket hpp adenine vdi cytokinm 
khac nhu kinetin hoac BA. Trong su hifn difn cua cdc 
cytokinin khde, adenine thudng thiic day su hinh 
thdnh chdi bdt djnh gian ti§p tu md seo (Beach, Smith, 
1979; Xiang et al, 1989), hoac true tilp tu mlu cdy 
(Ziv el al, 1970; Rao, Bapat, 1978). Tac dung cd lpi 
tir adenine khi bd sung vao mdi tnrdng nudi cay la cd 
chiia cd anunoniura nitrate vd cytokinin (Seabrook el 
ai, 1976. Pyott, Converse, 1981). 
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Ket qua nghien ciru cho thay, adenine d nong 
dp 3 mg/l thich hpp cho viec tgo md seo ciia lan 
Hd diep. Khi tifp tuc tdng ndng dp adenine thi 
qud trinh phat sinh mo seo bi lic chf, din den ty 
If tgo md seo thdp. Kft qua nay phii hgp m 
nghien ciiu tren ddi tupng Cichorium intybus L 
(Nandagopal, Kumari, 2006); mdi tnrdng MS bo 
sung 6,66 pM BAP kit hpp vdi 2,852 pM lAA w 
1,36 pM adenine cho ty If phdt sinh md seo li 
94,3% sau 30 ngdy nudi cay, neu radi truong 
khdng bd sung adenine thi ty le phat sinh mo sfo 
thdp chi dgt 32 - 52%. Ddi vdi cdy Thvetia 
peruviana (Pers.) Schum, trfn mdi trucmg MS co 
bd sung I rag/1 kinetin, 2 mg/l 2,4-D va 0,25 
rag/1 adenine cho ty Ie tgo re tii rad seo Id 72K 
sau 30 ngdy nudi cdy (Garima, Amla, 2010). Cic 
bao cao khde cung cho thay, adenine rdt huu icb 
trong cdm irng ciia chdi ChlorophytM 
arundinacearum (Sangharaitra, Satyabtid. 
2011). Adenine dd dupc chiing minh Id cd hifu 
qud tdt nhat cho sy biet hoa chdi d loai Melia 
azedarach L. (Hussain, Anis, 2009). 
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Anh hufrng cua mdi tnrdng khodng vd sucrose l&n 
qud trinh phdt sinh phSi vd tinh lan Ho diep tir 
mo s^o cd kha nang sinh phoi 

Kft qua vf su hinh thanh phdi vo tinh tren cdc 
radi trudng khoang va sucrose d cac ndng dp khac 
nhau dugc ghi nhgn trong bdng 3. Sau 3 tudn nudi 
cay, cdc cym md spo cd mau vdng ddm chuyin sang 
mdu vdng nhgt, xuat hien cdc cdu tnic phdi hinh ciu 
Iron lang; den tudn thii 8, sy tang sinh phdi rd ret vd 
rat khac nhau d cdc radi trudng cd thanh phan 
khodng va ndng dp sucrose khac nhau. Mdi trudng 
MS cd bd sung 40 g/l sucrose cd sy gia tang khdi 
lugng tuai (3192,5 mg) vd khdi luang khd (1789,8 
mg) cao hem cac ndng do khde (Bdng 3). 

Tren mdi trudng MS khdng b l sung khoang da 
lupng kit hgp vdi sucrose d cac ndng dp khac nhau 
thi radu cdy cd sy phdt sinh hinh thdi khac nhau. Md 
seo tgo phdi ragnh d ndng dp dudng 30 g/l. Neu ti€p 
tuc tdng nong dp dudng thi su tgo phdi gidm Nhin 
chung, kich thudc cdc dgng hinh thdi ciia md seo cd 
khd nang tgo phoi Id rdt nhd, rdi rgc vd xdp hon so 
vdi chung trfn radi trudng MS. Nhu vgy, khi khdng 
bo sung khodng da lucmg thi sucrose d ndng dp 30 
g/l cho kit qud tot nhdt cho qud trinh tgo phdi vdi ty 
If phdi Id 95,67% (Bdng 3, Hinh 2). 

Tren mdi trudng V2MS ket hpp vdi sucrose d 
ndng dp 30 g/l cho sy hinh thanh phdi dgt tdt nhdt, 
phdi cd mdu vdng nhat cho den vang sang, kich 
thudc ddng deu. Khi tang dan ndng dp sucrose thi 
kha ndng phat sinh phdi gidm dan (Bang 3, Hinh 

3). Difu dd cho thdy, trfn mdi trudng cd ham 
lugng khoang da lugng giam di mpt mia (chu yeu 
Id gidm hdra lugng nitrogen) thi phii hpp cho vifc 
phat sinh phdi tir md seo (Nhut, 2011). Ket qua 
nghien ciiu ciia chiing tdi cung tuang ty nhu 
nghien ciiu cua Ling va ddng tac gid (2007) d ddi 
tugng P. amabilis va cho thdy tren mdi trudng 
|/zMS bd sung 30 g/I sucrose hifu qud tgo md seo 
cd kha nang phat sinh phdi cao hon so vdi cac 
ndng dp 40 va 50 g/l. Nhu vdy, viec gidm khoang 
da lugng trong mdi trudng nudi cdy cd dnh hudng 
tich cyc tdi qua trinh phat sinh phdi vd nhan nhanh 
phoi ciia lan Hd difp. 

Sau 8 tudn nudi cdy tren mdi trudng MS, su hinh 
thdnh phdi tir md s?o dat tdt nhdt khi cd bd sung 40 
g/l sucrose. Sau dd neu tiep tuc tang ndng dp sucrose 
thi ty If phat sinh phdi gidm di (Bdng 3, Hinh 4). 
Dieu nay cd the do nong dp dudng 40 g/I tgo dp sudt 
tham thdu thich hgp cho qud trinh phdt trifn ciia phdi 
cung nhu cung cap dii nang lupng cho qud trinh tang 
trudng ciia phdi (Nhyt, 2009). O cdc ndng dp dudng 
khde thi qua trinh phat sinh phdi hi hgn che, ndng dp 
dudng cdng cao thi so lugng phdi tgo thdnh cdng it; 
mdt sd mlu d cdc nghiem thirc cd ndng dp dudng 
cao thi md seo cd the bi chet sau khoang 3 - 4 tuan 
nudi cdy. Vdn df ndy cd the do d ndng dp dudng cao 
da tao ra dp suat tham thau ldn, lam te bao mat nude, 
khdng hap thy dupc chat dmh dudng, do dd md seo 
chet dan. Nhu vgy, ddi vdi mdi trudng MS viec bd 
sung 40 g/l sucrose la tdi uu nhat cho sy hinh thdnh 
phdi. 

Bang 3. Anh hudng cOa n 
ndng sInh phdi 

i tru'dng khodng va sucrose len qua trinh phat smh phdi vd tinh lan Ho dl$p tO md sgo c6 kha 

M6I trtffrng 
khoang 

Khdi lup'ng tira'l Kh6i lu^ng khd 
(mg/mdu) (mg/mSu) 

So PLB 
(PLB/mlu) 

Ty If phoi 

(%) 

Ghi chu: Trong cCing mdt cOt cac sd li^u gia tri trung binh ciing ki tp 3, b. ( 
Cdc miu tu khac nhau (a, b, c,...) chi sp sai khac thong ke vdi a = 0.05 

.. thi khong co sy khac biet ve mgt thong kg 
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%a ^<^ - ' 

Hinh 2. Anh hudng cua mdi trud'ng khdng bo sung khoang kel hop vd'i sucrose len qua irinh phat smh phoi; K l ; K2; K3;K4 
lucng l ing vdi n6ng d6 sucrose 30,40, 50, 60 g/l 

^ (3) 

^k^^L .^ 

^E 
_ ^ ^ ( h ^ ^ ^^^^A ^ 

^ (JP 

Hinh 3. Anh hudng cua mdi trud'ng Vi MS k^t ho 
n6ng dp sucrose 30; 40; 50; 60 g/l. 

yi sucrose len qua trinh phat sinh phdi; H I ; H2; H3; H4 tifong i>ng v6i 

m' «9^ '*• • 
w w ffi 

Hinh 4 Anh hudng cila mdi tm-cfng MS ket ho'p vdi sucrose len qua trinh phat sinh phdi; M1;M2, M3: M4 tuong ifngvffl 
nong dp sucrose 30,40, 50:60 g/l 
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Anh hufrng ciia nguSn carbohydrate ISn qua trinh 
p h i t sinh phdi vo tinh lan Ho di^p tu* md seo cd 
khd Ddng sinh phoi 

Cdc cum md spo cd khd ndng sinh phoi dugc cdy 
tren radi trudng MS cd bd sung 2,0 mg/l BA, 0,5 
mg/l NAA, 1 g/l cao nam raen, 20% nude dira, 9 g/l 
agar, 1 g/l than hogt tinh vd cdc ngudn carbohydrate 
(sucrose, glucose, lactose, raaltose, maimitol vd tinh 
bpt). Sau 4 tuan nudi cay, md seo bdt ddu cdra iing 
vdi mdi trudng nudi cay, gia tang kich thudc va cd 

su phat sinh hinh thai khac nhau d cac nghifm thiic 
bo sung cdc ngudn carbohydrate khac nhau. Trong 
cac ngudn caibohydrate dugc khdo sat, glucose cho 
ket qud tdt nhat cho qua trinh phat sinh phdi vo tinh 
lan Hd difp, su gia tang khdi Iupng tuoi (5623,7 mg) 
va khoi lugng khd (2124,3 mg) dgt cao nhdt (Bang 4, 
Hinh 5). O cac nghiem thiic bd sung mannitol, 
maltose, cac md seo trdi qua giai dogn phdt trien phdi 
rdt ngan, rdi nhanh chdng phdt trifn thdnh PLB. Cdn 
nghifm thiic bd sung lactose va tinh bdt khdng ghi 
nhgn dupc sy hinh thdnh phdi. 

Bdng 4. Anh hudng cua ngu&n carbohydrate ISn qua trinh phat sinh phoi vd tinh lan Hd diep tif mo seo co kha nang sinh phoi. 

Ngu&n 
carbohydrate 

Sucrose 

Glucose 

Lactose 

Maltose 

Mannitol 

Tmh b9t 

Khdl luQ^g tucl 
(mg/mdu) 

3189.7b 

5623,7a 

696,7d 

788,6d 

739,4d 

971,4c 

Khoi lirq^ng kho 
(mg/mlu) 

1788,2b 

2124,3a 

241,3e 

319,2d 

331,6d 

423,3c 

So PLB 

(PLB/mlu) 

17,83c 

14,66c 

3,33d 

36,00b 

37,33b 

62,00a 

Ty If phdi 

(%) 
93,g0b 

95,67a 

-
47,33c 

44,33c 

Ghl chii: Trong cCing mdt cOt, cdc s6 li$u gid tn trung binh ciJng ki tg a, b, c, thi khdng cd su khac biet v l mat thong ke. 
cac mSu ty khac nhau (a, b, c,...) chf su sai khac thong ke vdi a = 0,05, (-), khdng co so li$u. 

- ^ ' ' * ^ .**- « H * l ^ '*''^ 

Hinh 5. Anh hudng cua ngu6n carbohydrate ISn qud trinh phat smh phdi; CO; C1; C2; C3: C4, C5 ti/ong iing vdi cac ngudn 
carbohydrate: sucrose; glucose, lactose, maltose; mannitol; tmh bdt. 

Dudng Id rapt thdnh phan rat quan trgng trong 
mdi trudng nudi cdy, chiing Id ngudn cung cdp 
carbohydrate. Vi trong mdi trudng nudi cdy md ndng 
dp CO; thdp nen loai va ndng d$ dudng la can thiet 
de thuc day hgt gidng nay mam vd sinh trudng cua 
cdy (Faria et al, 2004). Glucose la dgng dudng dan 
ma da phdn t l bao sdng tii dpng vgt den thyc vdt cd 
thi df ddng ddng hda nhdt, t l bdo cd thf hap thu tryc 
tilp rad khdng can bifn ddi. Day Id mpt diem thugn 

lgi lam cho cdc rad seo tren radi trudng cd glucose 
thi chu ky te bao ngan, md seo phat trien nhanh, te 
bdo phdn chia mgnh. Chinh vi yeu td ndy md glucose 
cho khd ndng tgo phdi va nhan nhanh phdi cao nhdt 
(Nhut e/a/., 2009). 

Tuy nhifn, kbdc vdi kft qua cua chiing tdi, khi 
nghien ciiu anh hudng ciia cac ngudn carbohydrate 
kbdc nhau vdi ndng dp 2; 4; 6; 8% l§n su tang trudng 
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ciia protocorm lodi lan Grammatophj^lum 
speciosum, kft qua cho thdy, sau 4 tudn trong mdi 
trudng MS ldng, sucrose, glucose cd tac dyng ire chf 
su tdng tnrdng cua protocorm vd d ndng dp 8% cua 
hai logi dudng ndy ldm PLB hda ndu. Ngugc lai, 
sorbitol va mannitol cd hifu qua cho protocorra tdi 
sinh, hai ngudn carbohydrate nay cd dnh hudng tich 
cyc den su hinh thdnh ciia PLB va sy phdt trifn ciia 
PLB thanh cay con (Pirasen, Kanchanapoom, 2011). 
Nghien ciiu cua Ling va ddng tdc gia (2007) dd chi 
ra rdng trfn radi trudng cd bd sung sucrose hogc 
maltose d ndng dp bang nhau thi md seo dugc nudi 
cdy trfn radi trudng cd chiia maltose se chuyen thdnh 
PLB, vdn df nay cd thf Id do mo seo lan Hd diep cd 
kha nang ddng hda maltose va maimitol d miic dp 
trung bmh, do dd te bao khdng du nang lugng cung 
cap cho hogt dgng sdng tir dd md seo chuyen sang 
xanh ddn, dieu nay cd the la do md seo tgo diep luc 
td d l tdng hgp them dudng bang quang hpp. 

Cdc ngudn carbohydrate d cac ndng dp khac 
nhau cd dnh hudng dang ke den sy tdi sinh ciia thuc 
vgt. Khi nudi cdy phdi vd tinh cd nguon gdc tii Id cua 
cay lan Oncidium trfn mdi trudng MS'A cd bd sung 
fiuctose, glucose, sucrose vd raaltose deu hieu qud 
cho sy cdra iing tgo phdi true tifp (Hong et al, 
2007). Tokuhara va Mii (2003) da khao sat anh 
hudng ciia ngudn carbohydrate va nong dp ciia 
chiing dfn su hinh thanh PLB tii huyen phii t l bdo 
ciia lan Hd diep, ket qua cho thay, glucose Id ngudn 
carbohydrate tdt nhat cho sy tang sinh PLB, sucrose 
thich hpp cho sy phat trien md seo vd sorbitol thich 
hap cho su phdt trien cua PLB. Do dd, sy phdt trien 
ciia PLB tir huyen phii te bdo ciia Ian Hd difp cd the 
dugc kifm sodt bang each thay ddi cdc logi vd ndng 
do dudng. Nghien ciiu ciia Pirasen va 
Kanchanapoom (2011) da chi ra rang sy tang trudng 
protocorm ciia G. speciosum dugc tang cudng bdi 
mdi trudng MS cd bd sung sorbitol va mannitol. 

ndng dp glucose va sucrose cao han cd tac dgngfe 
che qua trinh ndy. 

Anh hirdng ciia dilu kifn nudi cay Ifn khd Ding 
phdt sinh hinh thai va hinh thdnh te hdo doi 
trong nuoi cay huyen phii te hdo mo Sfo c6 khi 
ndng sinh phdi 

Sau 3 tuan nudi cay cdc md seo xdp, vang tun 
ddm tren mdi MS long cd bd sung 2 rag/l BA, 0,5 
mg/l NAA, 30 g/l sucrose, 1 g/l than hogt tinh, cfc 
md seo xdp chuySn ddn sang vdng nhgt, xanh nh^tvi 
bdt ddu dinh hudng bift hda. Luc dau Igo phoi vSng 
nhgt sau dd chuyfn sang xanh nhgt, kich thudc nho; 
sang tudn thir tu phdi xanh ddm ddn, gia tdng kich 
thudc vd chuyfn ddn thanh PLB cd mau xanh n ^ 
Tuy nhifn, khd nang tang sinh cua mdu cdy is M 
dilu kien nudi cay rat khac nhau. Sau 14 tudnmiffi 
cdy, kft qua thu nhdn dupc trinh bay trong bang S, 
bang 6. 

Kft qud thi nghifm cho thay, fren mdi tnrong 
nudi cay bd sung cdc thanh phan nhu nhau th) dieu 
kien nudi cay quyet dinh kha nang sdng sdt, su ting 
sinh, phdn hda vd biet hda mau cay. Khi nuoi c^ 
tren mdi trudng ldng tinh cho ket qui tdng sinh, phSn 
hda va biet hda mau cay rat thap; ty If mau chet cae, 
cac t l bao lang tu d day binh nudi ciy. Mjlt dp tl bSo 
d nhihig viing khdng ldng ty la rdt thip, khdng dil t\ 
dgt sy tdng trudng nhanh va mgnh. Ngugc 1^, b 
nhiing viing lang tu, mat dp lgi rat cao, cung Ong 
trudng rat cham. Mat dp t l bdo qud cao lam giim 
miic dp tang trudng cua huyfn phu, ddy cd the Id do 
sy cgnh tranh dinh dudng trong mdi trudng nu6i ciy 
(Henshaw et al, 1966; Torres, 1989). Sau mftth&i 
gian nudi cay, cdc md seo, cdc phdi, PLB dupc tgo n 
ddn ldng xudng ddy binh nuoi cdy. Sy tdng trudng 
cua md seo tilp tuc cd th i bi dnh hudng do chiing 1̂  
chim hodn toan trong nude vd khdng chuyoi 
ddng dupc. 

Bang 5. Kha nang tang sinh, phat sinh phoi, PLB va hinh thSnh t^ bSo don trong nudi c i y huy^n phO t^ bao m6 spo. 

Dl^u k i f n 
nuoi cay 

Khoi l iF^ng 
t i f t r i (g/binh) 

So cym 
PLB 

So l u ^ n g 
PLB Dgc dl4m 

Long l i e 109363 

PLB hinh cau, ldn, xanh tuoi , ddy siic 
Rdt sdng, nhieu PLB nhd, vang hai xanh nhgt 
nhi4u moc ra xung quanh cSc PLB Idn, tang sMii-

Kich thuwc cac cym PLB nhd, (t, xanh lA ^ 
nhgt, hoi vang nhgt, trdng; tang sinh rdt lt,i> 
khong tgo nhieu PLB mdi, mdt s6 chAt. ^ 

Ghi chu : Trong cCing mdt cdt, cac so llgu gia tn trung binh cCing kl t y a, b, c Ihi khong cd sir khac bi^t vk mdt thdng ka. C6c 

mau tp khSc nhau (a, b, c, ..) chi sy sai kh^c thong kS vdi a = 0,05 
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Bang 6. Anh hudng cfia kieu nudi cdy len ty l# sdng sdt cua m§u cdy. 

T^ Ip sdng sot (%) 

Oi& kl^n nudi cay Th6i gian nudi cay (tuan) 

Ghi chO: Trong cung mpt cot, cac s6 li§u gia tr| trung binh cDng ki ty a, b, c, .. thi khdng co sy khac biet ve mat th6ng kfi. 
cac mdu ty khac nhau (a, b, c,...) chi sy sai khSc th6ng k6 vdi a = 0,05. (-). Khdng co so lipu hogc mlu bi chet. 

Sau 2 tuan nudi cdy d dieu kien ldng Idc, cac md 
spo nhanh chdng tdeh rdi nhau vd tao ra nhifu tf bao 
don trong huyfn phu nudi cay. Quan sat dudi kinh 
hifn vi thi thay rang trong huyen phii te bao co rdt 
nhilu t l bdo don dang d cdc giai dogn khac nhau; 
mdt sd tf bdo bat ddu phdn chia, mdt sd d giai dogn 
taeh rdi; ngodi ra, cdn cd cdc cym tf bao cd vai chyc 
te bao. Theo Narayanaswamy (1977), md seo tdng 
trudng tren mdi trudng long lac se hinh thdnh huyfn 
phii gdm cdc te bdo tu do vd tap hpp tir mpt den vai 
trdm t l bdo tiiy thudc vdo tinh bd xdp cua no Md 
spo xdp giiip cho vifc hinh thdnh cdc tf bao dan vd 
cym te bao de hem khi nudi cay ldng lac. Vai trd ciia 
mdy Idc Id giiip cho t l bao tang sinh trong mdi 
trudng ldng (Torres, 1989), giiip cho sy trao ddi khi 
giita mau cay va radi trudng. Sy chuyfn ddng ciia 
mdi trudng giiip cho cac te bao hay cym tf bdo cd 
the tiep xiic vd hap thu chat dinh dudng cung nhu 
ehju sy tdc dpng cua cdc chat dieu hda sinh trudng 
thyc vdt tir mpi phia. 

Huyen phii te bdo thu dupc bao gdm cd cdc te 
bdo dgc cd nhan to, lan cdc tf bao cd khong bao rat 
ldn. Cdc te bao cd te bao chat dgra dgc, cd nhan to 
dupc xem Id ngudn nguyen lieu tdt cho cdc nghifn 
cuu phat sinh hinb thdi sau nay. Nhirng tf bdo nay cd 
ham lugng protein va RNA cao (Torres, 1989). Sy 
phdn tdeh cac cum t l bao trong huyIn phii cung thay 
ddi theo thdi gian. Khi huyen phii tf bdo mdi dupc 
cdy sang mdi trudng mdi, Iupng t l bdo dem quan sat 
th^y rat cao, it cd cum t l bao. Nhu vdy, thdi diem 
ciy chuyen cac phdi va PLB tren mdi trudng nudi 
cay long Idc Id khodng 8 tudn, luc ndy cac radu cdy 
dgt ty If tdng smh tdi uu, cho hifu qud cao nhat. 

KET LUAN 

Sy hinh thdnh md seo tu Idp mdng t l bdo cua 
PLB dgt tdt nhat trfn mdi trudng cd bd sung 10 g/l 
mannitol hoSc 3 mg/l adenine. Mdi trudng khodng 

MS cd bd sung 40 g/l sucrose thich hgp cho sy phdt 
trifn phdi tir mo seo. Glucose (40 g/l) la ngudn 
carbohydrate thich hgp cho nudi cdy phdt sinh phdi. 
Difu kifn nudi cay long lac cd dnh hudng tich cue 
Ifn Ifn khd nang phdt sinh hinh thai vd hinh thdnh te 
bao don trong nudi cay huyen phu te bdo md spo cd 
kha nang sinh phdi. 
Ldi cam on: Cdc tdc gid xin ehdn thdnh cdm cm S& 
Khoa hoc vd Cdng nghi dnh Ldm Ddng dd ho trg 
kinh phi di thue hiin di tdi ndy. 
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SUSPENSION C U L T U R E S OT PHALAENOPSIS AMABILIS 
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SUMMARY 

In the present study, the influence of factors on embryogenic callus induction, somatic embiyogenenis and 
cell suspension culture of Phalaenopsis were investigated Flower stalk was exploited for settmg asceptic 
culture. Protocorm like bodies obtamed from in vitro leaves were used as plant material for embryogenic callus 
induction. The results indicated that the best callus formation was recorded when PLB longitudinal Thin Cell 
Layer (ITCL) explants were cultured on medium containing 10 g/l mannitol, and PLB ITCL explants cultured 
on medium supplemented with 3 mg/l adenine gave the highest callus induction rate Callus clumps then were 
sub-cultured in order to examine somatic embryogenesis and cell suspension culture. Medium formulation and 
sucrose concentration affected the somatic embryogenesis, and Murashige and Skoog (MS) medium with 40 
g/l sucrose showed to be the most suitable medium for this process. Among carbohydrate sources (including 
sucrose, glucose, lactose, maltose, mannitol and starch) were added into the media at the concentration of 40 
g/i, glucose was found to be the best for somatic embryogenesis. In addition, liquid shaking culture was also 
effective for cell suspension culture of Phalaenopsis. The present results are significant in the respect of 
application of somatic embryogenesis and cell suspension culture in high potential micropropagation of 
Phalaenopsis. 
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