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VI NHAN GIONG CO VETIVER (Vetiveria zizanioides L.)
VOI GIA THANH THAP

Lé Van Bé', V6 Thanh Tan? Nguyén Thi To Uyén',
Lé Viét Diing' va Nguyén Bdo Vé*

ABSTRACT

Low cost micropropagation procedure for vetiver (Vetiveria zizanioides) was developed.
A liquid MS medium supplemented with 2-4 mg BA.I* of medium yielded the best
multiplication, with average 8 new shoots during a culture interval of 6 weeks.
Proliferation and rooting stage in vitro could be carried out under the natural ambience
of a nethouse instead of growth chamber conditions. No statistical differences were
observed between the two environmental conditions for propagation and rooting, and
survival cluster after ten weeks of acclimatization approximately 100%. Nethouse plants
were assessed to be about 22% cheaper to produce than growth chamber plants.
Keywords: low-cost micropropagation, vetiver, Vetiver zizanioides

Title: Low-cost micropropagation of vetiver (Vetiveria zizanioides L.)
TOM TAT

Qui trinh vi nhan giong co Vetiver (Vetiveria leanwldes) Véi gid thanh thap dwoc phat
trién. Moi truong Murashige va Skoog (MS) long c6 b6 sung 2-4 mg BA/lit cho hiéu qua
nhan gzong tot nhdt, trung binh khodng 8 chéi mm/choz ttr mét chéi ban ddu sau 6 tudn
nuéi cdy. Giai doan nhan choi va giai doan ra ré in vitro c6 thé thwc hién ngoai diéu kién
moi truong tw nhién cua nha ludi thay vi trong phong tang truong. Khong co su khac biét
thong ké vé sinh truong cua cdy giita 2 diéu kién ngoqi canh nudi cdy cé vetiver va kha
nang song sot gan 100% sau 10 tudn dem ra ngoadi nha luéi. Sir dung méi trieong tw nhién
dé nhan giong bang phirong phdp cdy mé so véi cdy dwoc nhéan trong phong ting trucng
dwoc wde tinh ré hon khoang 22% gid thanh sdn xudt.

Tir khéa: cé vetiver, vi nhén giong gid thanh thdp

1 MO DAU

Co vetiver nhan giéng vo tinh bang gidm choi thi rat don gian va d& thuc hién
nhung hé s6 nhin giéng khong cao, can phai ¢ mot luong gidng 16n dung lam vat
lidu ban dau va dién tich phai 16n dé thyc hién. Nguoc lai, nhan glong vo tinh bang
phuong phap cdy md c6 nhidu uu dlem hon nhu hé s6 nhan gidéng cao, cay con ¢co
do dong déu cao, dién tich nhan giéng nho. Tuy nhién, gia thanh san xut chdi cy
md rat dit boi vi dugc thyuc hién trong phong ting trudng cé nhiét dd va anh sang
6n dinh.

bPé lam giam gia thanh san Xuét cdy cdy mo, cac nha khoa hoc phat trién qui trinh
nudi cdy cai tién nhu: tu dong hoa khau cdy chuyén dé giam cong lao dong
(Hartney, 1986), sit dung nguon sang tuy nhién thay cho anh sang deén (George,
1993, Escalona et al., 1998; Firoozabady & Gutterson, 2003), stir dung moi truong

! Khoa Néng Nghiép va Sinh hoc Ung Dung Trudng Pai Hoc Cén Tho
2 Chi cuc bao vé thuc vat tinh An Giang
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long véi hé thong binh c6 chira sin dinh dudng (Kodym & Zapata-Avrias, 1999;
2001; Kodym et al., 2001), hodc str dung moi truong ty nhién cua nha lu¢i d€ nudi
cay (Be & Debergh, 20006).

Trong qui trinh vi nhan glong thi giai doan nhan chdi can nhiéu thoi gian nhat.
Tuong ty nhu vay, khau ra ré ciing can nhiéu thoi gian dé cay vuon dai va hoan
chinh hé théng r& truéc khi dem cay cAdy mo ra ngoai. Do vay, mot luong lon dién
nang dugc tiéu thy vao muc dich thap sang va diéu hoa nhiét do phong tang truéng
ludn ludn 6n dinh & nhiét do 24+1°C, 12 gio chiéu sang trong ngdy bang bong dén.
Néu hai giai doan nay duogc thuc hién ngoai nha ludi védi nhiét do va anh sang cia
moi trudng tu nhién thi chung ta s& tiét kiém mot luong ning lwong 16n, tit nhién
Cay con tao ra s& c6 gia thanh thap.

Do d6, muc dich cua thi nghiém nay 13 san xuat cdy con cdy mo véi gia thanh thap bang
cach dat cay cay mo trong ong nghi¢m vao giai doan nhan choi va ra re (giai doan II va
III) & nha ludi c6 anh sang va nhiét do ty nhién thay vi trong phong tang trudéng.

2 PHUONG PHAP VA PHUONG TIEN
2.1 Giai doan tao chdi (giai doan I)

Vit lidu ban dau dé tao chdi 1a nhitng mit co6 mang mam chdi ciia cong phat hoa
tai vi tri cao 1,2 mét so vi mit dat dé tranh do ban. Cac doan cua cong phat hoa
dai 20 cm mang moét mit duogc dit vao 6ng nghiém chira moéi trudng long
Murashige & Skoog (1962) [MS] sau khi di khir tring bé mit mau vat. Cac éng
nghiém nay dugc dit trong phong ting truong c6 nhiét do on dinh 24+1°C, 12 gio
chiéu sang trong ngay, cuong do sang khoang 30 pmol.m?2.s,

2.2 Giai doan nhin choi (giai doan II)

Vat liéu dé nhan choi 1a nhiing chdi con duge chon tir giai doan I cé chiéu cao
khoang 4 cm, 5-6 14. Cac chdi con nay duoc ciy vao trong nhitng keo thay tinh
chtra méi trudng MS 1ong c6 bo sung benzyl adenine (BA) véi nhiéu ham lugng
khac nhau: 0,1, 2,3,4,5,6,7,8,9,va10 mg BA.I". "1, Thi nghi¢ém dugce bb tri theo
kiéu khoi hoan toan ngau nhién, 4 1an 1ap lai, 5 keo/lan lap lai, cay 2 ch01/keo Keo
thity tinh ¢6 kich thuéc 6 cm duong kinh, 12 cm chiéu cao, day bang nip nhwa va
boc lai bang nhya trong trudc khi dem ra ngoai dat trong diéu kién moi truong tu
nhién ctia nha ludi c6 nhiét d6 30+1°C lac 11 gid trwa va 15 gio chiéu, cudng do
anh sang khoang 95-125 pmol.m2.s! va so véi diéu kién phong ting trudng (da dé
cap bén trén). Thé tich 20 ml mdi truong 16ng/keo, ciy con khong ngap hoan toan
trong moi truong cay nén khong can phai lac.

S liéu dugc phan tich theo hai chiéu vé so choi, trong luong cum chdi, chiéu cao
chdi, ham luong diép luc to a, b sau 6 tudn nudi cdy 1a bién phu thudc. Bién doc
1ap 1a hai diéu kién nudi cy khac nhau trong phong ting truéng, ngoai phong ting
truong va 10 ham lugng BA khac nhau. Ham lugng diép luc t6 trong 14 cua chdi
con dugc phan tich theo phuong phap cua Wellburn (1994).
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2.3 Giai doan ra ré trong 6ng nghiém (giai doan III)

Cum chdi thu duge tir giai doan II c6 khoang 7-9 chdi/cum duoc tich ra 1am thanh
nhiing cum chdi nho hon, mdi cum co khoang 4-5 chdi/cum, chiéu cao chdi
khoang 16n hon 4 cm dugc sir dung dé ra ré. Moi trudng MS 16ng c6 bd sung
duong sucrose (3% va 4%), NAA (naphthalene acetic acid) 0 va 1 mg.1", 5 1an lap
lai. Hop nhya (12 cm dudng kinh, cao 7 cm) dugc cdy 10 cum chdi (4-5
chdi/cum). S6 liéu dugc phan tich theo phuong phap thira s, 3 nhan td, trong d6
s6 ré&/cum chdi, trong lugng cum chdi, chiéu cao 1a bién phu thudc. Diéu kién yéu
t6 ngoai canh nudi cdy, ham lugng NAA va luong dudng st dung 13 bién doc lap.

2.4 Giai doan thuan duéng (giai doan IV)

Céac cum chdi sau khi ra r& trong ong nghiém duoc dem ra vuon wom dé thuan
dudng. Cac cum chdi duge cay vao bon gidm chtra dat tron chat hitu co, anh sang
vuon wom 130 - 140 pmol.m?.s 1, 4am do khong khi 70-80%. Nudc dugc phun
swong dinh ky 4 1an/ngay vao tuan dau tién khi ra vuon wom. Ghi nhén ty 18 song
ctia cum choi sau 8 tuan thuan dudng trong vuon wom. Thi nghiém nay dugc bb tri
theo khdi hoan toan ngau nhién, 5 lan 1ap lai, 100 cum chdi/lan 1ap lai.

3 KET QUA - THAO LUAN
3.1 Tao chdi (giai doan I)

Céc doan ctia phat hoa c6 mot mit mang mam ngi duge cdy vao méi truong MS
long khong c6 b sung chét diéu hoa sinh trudong. Cac chdi con xuat hién tai nhimng
mat vao 14 ngay sau khi cay vao (Hinh 1 va 2). Két qua cho thay c6 khoang 14%
mam ngu tai sinh thanh chdi trong ong nghiém 14 ngay sau khi cay vao, con lai 86%
bi nhlem Ty 1¢ nhiém khi dwa mau cay vao ong nghiém phu thugc nhiéu vao kich
thuée mau st dung. Noi chung kich thuéc mau vat cang 16n thi ty 1¢ nhiém cang
16n. Vi dy, kich thuéc mau vat la 0,1 mm, ty 1¢ thanh cong la 74% va ty I¢ thanh

cong ndy giam xudng con 21% néu kich thuoc mau 1a 3 mm (Enjalrlc et al., 1988
‘ -

Mam chdi W mm

44 Neoy Sau Khi cay

Mit

Hinh 1: MAu vt ciy vao 1a mit ciia truc  Hinh 2: Chdi méi xuét hién tai cac mit ciy vao
phat hoa ong nghiém sau 14 ngay

3.2 Nhan chdi (giai doan II)

Sé chdi moi hitu dung (c6 chiéu cao 16n hon 4 cm) duoc hinh thanh phy thu¢c vao
ndéng d6 BA trong mdi trudng MS long (Bang 1). Dua vao s6 chdi hiru dung duoc
hinh thanh trong méi trudng c6 thé chia nong d6 BA (mg BA.I'Y) thanh 4 nhom:
(1) 0; (2) 1; (3) 2-4; (4) hon 4 mg BA.I'Y. Nhin chung ham luong BA trong moi
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truong nudi cdy khoang 2-4 mg.I" 1a t6i hao cho viéc nhan chdi co vetiver vi tir
mot chdi ban dau sau 6 tuan nudi ciy thu duge trung binh 8 chdi méi co chiéu cao
4-5 cm (Hinh 3a). Néu ndng d6 BA cao hon nita trong méi trudng nudi céy s€ kich
thich hinh thanh vo s6 nhitng ch01 li ti (co chiéu cao 0,8-2 cm) khong thé st dung
cho viéc ciy chuyen hodc ra 1& (Hinh 3b). Tuong tu, trong lwong cum chdi ciing
phu thudc nhiéu vao ndng d6 BA duoc st dung trong méi trudng.

Hinh 3: (a) Chéi hiru hi¢u; (b) Chdi vo hiéu cd vetiver sau 6 tuin sau nudi ciy véi moi
trwong MS c6 bo sung lan lwgt 2 va 10 mgBA.l-1
Bang 1: So sanh anh huwong ciia ndng dé BA © (ND) va méi truwong ngoai canh @ (NC) dén
vi nhan giong cua co6 vetiver sau 6 tuan quan sat

Nong d6 BA (mg/l) S TLcym Chiducao Diépluctda Diépluctdb
chdi/cum®  chdi (g)  chdi (cm) (ng/g) (ng/g)

0 1,0 9® 02 T 912 129,2 130,6 Pcd
1 6,3 P 1,0® 51 P 194,12 182,02
2 8,12 1,12 50 ° 170,4 3¢ 190,42
3 782 1,0® 49 b 170,4 abe 155,5 abe
4 8,22 1,12 46 ° 1142 ¢ 109,4 ¢
5 40 °© 0,7 “ 23 ™ 143,7 bed 134,0 bed
6 44 ° 1,12 29 ¢ 132,0 112,9 ¢
7 1,1 ¢ 0,80« 1,7 ¢ 1495 bed 119,9 cde
8 08 ¢ 06 % 1,3 ¢© 146,6 b 110,7 %
9 16 ¢ 03 ¢ 1,3 ¢ 221,6% 163,2 ®
10 02 ¢ 03 ¢ 08 ¢ 167, 3 abcd 90,2 e

Moi trudong ngoai canh

Phong tang truong 4,1 0,7 3,6 142 121

Nha ludi 38 0,8 3,4 168 156

F (P<0,05)

FND * * * * *
FNC ns ns ns ns ns

FND x NC ns ns ns ns ns

CV (%) 32,9 32 22 23,4 20

) Néng dg BA tir 0-10 mg BA/I; (2) Hai méi trieong ngoai cdnh nudi cdy: phong tang truong (24+1°C, 12 gio chleu
sdng, cuong do sang 30 umol.m2.8Y), va nha lwéi (30+1°C, 8-10 gic chiéu sang, cieong do sang 95-125 umol.m2.s%,

® S3 choi/cum chi dém choi ¢ chiéu cao Ién hon 4 cm.

® Trong cét cdc con _sé theo sau ciing mot chir thi khong c6 su khdc biét thong ké P<0,05 qua kiém dinh Duncan’s.
Su khac biét bang kiém dinh F: ns, khong y nghia; *, co y nghia ¢ mirc do P<0,05.

So sanh hai diéu kién moéi truong ngoai canh nuodi cay da khong anh huong dén
sinh trudng va phat trién ctia cadc chdi con nhu so6 choi dugce hinh thanh, trong
lugng cum choi. Ham lugng di¢p luc t6 a trong 14 cua cac choi con sinh truong
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trong phong tang truong 1a 142 pg.g™ so véi 168 pg.g™ cla nhimg chdi dit ngoai
phong tang truong. Sy khac biét nay khong c6 ¥ nghia thong ké (P<0,05). Tuong
tu nhu vay doi voi ham luong dié€p luc to b.

Mot cach tong quét, ¢ thé st dung méi truorng ngoai canh ty nhién (30+1°C,
cuong do anh sang khoang 95-125 umol. m2.s?) dé nudi ciy co vetiver thay cho
diéu kién phong ting trlIO’ng (24+1°C, 12 gid chiéu sang trong ngay, cudng do
sang khoang 30 umol.m?2.s%) (Bang 1).

3.3 Ra ré trong 6ng nghiém (giai doan III)

Bang 2: Anh huéng cia NAA, méi truong ngoai cinh nudi ciy (NC), ham lwong dwong (LD)
dén su ra ré cia cum chdi c6 vetiver trong ong nghiém (4-5 chdi/cum), quan sit 10
ngay sau khi ciy trong mdi truong ra ré

Nghiém thtrc S6 ré/cum choi  TL cum Chiéu cao chdi
chdi (g) (cm)
Nghiém thurc
0 mg NAA + 30 g duong/lit 752 0,34 73"
1 mg NAA + 30 g duong/lit 19,6 P 0,39 6,9
0 mg NAA + 40 g duong/lit 762 0,35 6,72
1 mg NAA + 40 g duong/lit 18,5 P 0,34 6,42
F (nghiém thurc) * ns *
Maéi trudng ngoai canh nudi cay (NC)
Phong tang trudng 12,7 0,35 6,9
Nha ludi 13,8 0,36 6,8
F (NC) ns ns ns
Ham lugng cua NAA (NAA)
0 mg/lit 7,6 0,34 7,0
1 mg/lit 19,0 0,36 6,7
F (NAA) * ns *
Ham luong duong str dung (LD)
30 g/lit 13,5 0,37 7,1
40 g/lit 13,0 0,34 6,7
F (duong) ns ns *
F (NC x NAA x LD) ns ns ns
CV (%) 13,5 64 5,6

Céac choi duoc céy trong keo chira BA néng d60,1,5,6,7,8va 10 mg BA.I' déu
bi loai bo vi kich thudc cila chdi qua 16n hodc qua nhé. Chung t6i chi str dung
nhitng chdi c6 chiéu cao gin 4 cm cta nhitng méi trudng cé chira 2-4 mg BALIL.
Sau khi dat vao moéi truong ra 1é, cac choi tiép tuc gia tang chiéu cao va dat gén 7
cm lic 10 ngay sau khi cay (Bang 2). Trong hai moi truong ngoai canh nudi cay,
su ra ré cua cc chdi con nhu nhau. S6 r&/chdi, trong lugng cum chdi, chiéu cao
chdi khong c6 su khac biét thong ké. Bb sung 1 mg NAA.I' vao trong méi trudng
ra ré c6 anh huong rat 16n dén sy hinh thanh s r&/chdi, trung binh 19 r&/chdi so
v6i nghiém thirc khong bo sung NAA vao moi trudng cay 1a 7,6 ré/choi. Su khac
biét ndy c6 y nghia thong ké bang kiém dinh F & mirc d6 95% (P<0, 05). Nguoc lai,
hai ham lugng duong st dung trong moéi truong da khong anh huong dén céc chi
tidu quan sat ngoai trur chiéu cao choi. Viéc thém 40 g duong/lit vao trong moi
truong ra ré di e ché phat trién chiéu cao chdi so vai 30 g/lit (Bang 2) vi khi ham
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lwgng dudng cao no kich thich hinh thanh nhiéu chdi méi (khong trinh bay so
li¢u). Nhitng choi con c6 day du ré 10 ngay sau khi dem ra vuon wom (Hinh 4a, b).

Hinh 4: (a) Cum chéi co vetiver ra ré trong nhirng hop nhua chlra moi trlr(rng ra ré MS; (b)
Cum chdi ra ré 10 ngay sau khi ciy

3.4 Giai doan ra vuedn wom (giai doan 1V)

Ty 1€ song sot cua nhiing chdi con sau khi dem ra vuon vom la chi ti€u quan trong
nhat vi nd quyét dinh sy thanh cong cua viéc nudi cdy mé. C6 nhiéu yéu té anh
huong dén ty 1¢ sdng sot ctia chdi con sau khi dem ra vuon wom la chat luong cua
chdi con va moi truong ngoai canh cua vuon wom. Két qua cho thay ty 1€ song sot
ctia cum chdi rat cao (hon 95%) va cac cum choi nay phat trién rat tot 10 tuan sau
khi dem ra vuon vom (Bang 3 va Hinh 5a, b, ¢). Tur nhiing két qua nay, chung toi
c6 thé két luén rang cac choi co vetiver nhan bang phuong phap vi nhan gidng
thich nghi rat tot voi diéu kién ngoai canh ciia vudn wom.

Phuong phap vi nhan gidng co vetiver c6 nhiéu vu diém hon phuong phap nhan g1ong
truyén thong trong ti nylon ngoai d6ng vi phuong phap nay cho ra nhitng chdi con
nho, d& van chuyén tir noi ndy sang noi khac (Namwongprom & Nanakorn, 1992;
Charanasri et al., 1996; Sukkasem & Chinnapan, 1996). Tuy vdy, cdy con cdy md it
duoc sir dung ngoai thuc té vi gia thanh cao. Str dung méi trudng tu nhién ctia nha
ludi thay cho phong tang trudng cd nhi¢t do 6n dinh va anh sang nhan tao dé nhan
giéng 14 phuong phap lam giam gia thanh cay con cay mé.

Bang 3: Ty 1¢ song s6t ciia cum chdi co vetiver (4-5 chdi/cum) 10 tuin sau khi dem ra vuon wom

Phuong phap ra ré trong ong nghiém Ty 18 sdng s6t ciia cum choi (%)
Ra ré trong phong ting trudng
0 mg NAA + 40 g duong/lit 98,3
0 mg NAA + 30 g duong/lit 97,3
1 mg NAA + 30 g duong/lit 97,5
1 mg NAA + 40 g duong/lit 98,4
Ra ré trong diéu kién ngoai canh ctia nha ludi
0 mg NAA + 40 g duong/lit 99,7
0 mg NAA + 30 g duong/lit 96,3
1 mg NAA + 40 g duong/lit 99,6
1 mg NAA + 30 g duong/lit 98,8
F (Nghiém thurc) ns
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CV (%)

Hinh 5: (a) Cum chéi trong vurén wom; (b) Cum chdi phat trién tét sau 10 tuin trong vuron
wom; (c¢) Cum choi truong thanh cé thé dem trong ngoai dong

Theo két qua tinh toan cua chung t61 (khong néu sO lidu trong bai viét nay) cho
thiy gia thanh cay con san xuat trong diéu kién nay da giam 22% chi phi. Gia
thanh san xuat giam 1a do khong phai tra chi phi tlen dién cua may diéu hoa nhiét
d6 va anh sang dén. Debergh & Read (1991) cho rang tién dién dé thap sang chlem
65% trong tong chi phi dién ctia nudi ciy mo va nd cé chi phi cao nhat trong tong
chi phi ngoai trir cong lao dong (Dooley, 1991). So v6i phuong phap khac nhu st
dung binh co kich thudc 16n, dung dich tu dong bom vao khong phai tén cong lao
dong ciy chuyén sang méi truong méi di lam giam 35% gia thanh cdy cdy mo
(Firoozabady & Gutterson, 2003). Thi nghiém st dung anh sang ty nhién thay cho
anh sang dén trong nudi cdy mé cay chudi da tiét kiém chi phi tién dién 1a
6USD/m?/tuan so v4i nudi cdy trong phong ting truong co nhiét do va anh sang
dat tiéu chuan (Kodym et al., 2001) va trong nudi cay mo cay khom da lam giam
20% chi phi san xuét (Be & Debergh, 2006).

Trong thi nghiém nay, sir dung diéu kién ngoai canh ty nhién dé vi nhan gidng ciy
co vetiver la hoan toan kha thi. Thyc té trong nhirng nam qua chiing t6i da str dung
qui trinh nay dé san xuét hang triéu chdi co vetiver hang nim phuc vu san xuit tai
d6ng bang song Ctru Long.

4 KET LUAN

St dung moéi truong MS long co bd sung BA (2-4 mg.I 1) tur mot chdi ban dau c6
thé thu dugc trung binh 8 chdi con moi trong vong 6 tuan nudi cdy. Chdi con méi
dat tiéu chuan map khoe, cao hon 4 cm. Nong do BA cao hoiac thap hon trong
khoang nay thi chat lugng choi con giam xudng. Giai doan nhan choi va ra ré (giai
doan II va III) c6 thé nudi cdy trong mdi trudng ngoai canh tu nhién ctia nha ludi
thay cho phong ting truong di lam giam khoang 22% chi phi san xuat trén mdi
don vi chéi con.

228



Tap chi Khoa hoc 2007: 7 222-230 Truong Pai hoc Can Tho

CAM TA

Chuang t6i1 chan thanh cam on TS. Paul Truong (Director, International Vetiver
Network, Washington DC, USA and Asia Pacific Representative of the
International Vetiver Network; Advisor of Vietnam Vetiver Network; Veticon
Consulting, Brisbane, Queensland, Australia) da ¢d vén va hd tro kinh phi thuc
hién thi nghi¢ém nay.

TAI LIEU THAM KHAO

Be LV, and Debergh PC (2006). Potential low-cost micropropagation of pineapple (Ananas
comosus). South African Journal of Botany 72: 191-194.

Charanasri U, Sumanochitrapan S and Topangteam S (1996). Vetiver grass: Nursery
development, field planting techniques, and hedge management. An unpublished paper
presented at ICV-1, Chiang Rai, Thailand, 4-8 Feb.1996.

Debergh PC and Read PE (1991). Micropropagation. In: Debergh PC and Zimmerman RH
(eds). Micropropagation Technology and Application. Kluwer Academic Pulishers,
Dordrecht, pp. 1-13.

Dooley JH (1991). Influence of lighting spectra on plant tissue culture. Presented at an ASAE
meeting, Chicago, Illinois. In: Kodym A and Zapata-Arias FJ (eds). Natural light as an
alternative light source for the in vitro culture of bananas (Musa acuminata cv, ‘Grande
Naine). Plant Cell, Tissue and Organ Culture 55: 141-145.

Enjalric F, Carron MP and Lardet L (1988). Contamination of primary cultures in tropical
areas: the case of Hevea brasiliensis. Acta Horticulturae 25: 57-65.

Escalona M, Lorenzo JC, Gonzélez B, Daquinta M, Fundora Z, Borroto CG, Espinosa P,
Espinosa, D, Arias EM, Aspiolea E, de Bioplantas C (1998). New system for in vitro
propagation of pineapple (Ananas comosus (L.) Merr). In: Bartholomew D (ed.)
Pineapple News. Issue No. 5, April, 1998. Newsletter of the Pineapple Working Group,
International Society for Horticultural Science. http://tpss.hawaii.edu/Pineapple
News/News 5/pnews5.htm

Firoozabady E, Gutterson N (2003). Cost-effective in vitro propagation methods for
pineapple. Plant Cell Reports 21: 844-850.

George EF (1993). Plant Propagation by Tissue Culture (Part 1, 2). 2 nd Ed. Exegetics Ltd.,
England, pp.582- 794.

Hartney VJ (1986). Commercial aspects of micropropagating eucalyptus. In: Geogre EF
(Ed.). Plant Propagation by Tissue Culture (Part 2). 2 nd Ed. Exegetics Ltd., England, p.
795.

Kodym A, and Zapata-Arias FJ (1999). Natural light as an alternative light source for the in
vitro culture of bananas (Musa acuminata cv. ‘Grande Naine). Plant Cell, Tissue and
Organ Culture 55:141-145.

Kodym A, Hollenthoner S and Zapata-Arias FJ (2001). Cost reduction in the
micropropagation of bananas by using tubular skylights as source for natural lighting. In
vitro Cell Devision Biol-Plant 37: 237-242.

Kodym A, Zapata-Arias FJ (2001). Low-cost alternatives for the micropropagation of
bananas. Plant Cell, Tissue and Organ Culture 66: 67-71.

Murashige T and Skoog F (1962). A revised medium for rapid growth and bio assays with
tobacco tissue cultures. Physiologia Plantarum 15: 473-497.

Namwongprom K and Nanakorn M (1992). Clonal propagation of vetiver in vitro. In: Proc.
30th Ann. Conf. on Agriculture, 29 Jan-1 Feb 1992 (in Thai).

229


http://tpss.hawaii.edu/Pineapple%20News/News%205/pnews5.htm
http://tpss.hawaii.edu/Pineapple%20News/News%205/pnews5.htm

Tap chi Khoa hoc 2007: 7 222-230 Truong Pai hoc Can Tho

Sukkasem A and Chinnapan W (1996). Tissue culture of vetiver grass. In: Abstracts of papers
presented at ICV-1, p. 61, ORDPB, Bangkok.

Wellburn AR (1994). The spectral determination of chlorophylls a and b, as well as total
carotenoid, using various solvent with spectrophotometers of different resolution. Journal
of Plant Physiology 144: 307-313.

230



