Nghién ctru khoa hoc c6ng nghé

NHAN NHANH CAY NUA (Amorphophallus krausei)
BANG KY THUAT NUOI CAY MO VA TE BAO THUC VAT

LE XUAN PAC ”, NGUYEN VAN DU @

I. PAT VAN PE

Chi Nua (hay Khoai Nua) - Amorphophallus thuoc ho Ray (Araceae), by Ray
(Arales), 16p Mot 14 mam (Monocotyledone). Trén thé giéi chi Nua c6 khoang 200
loai phan bd chu yéu & cac ving nhiét d6i thudc chau Phi va Péng Nam A. O Viét
Nam chi nay bao gém khoang 25 loai. Hién nay, nhiéu loai Nwa dugc nghién ctru va
trién khai tréng voi dién tich 16n & nhiéu nude nhu An D9, Trung Qudc, Nhat Ban,
New Zealand... (Nguyén Vian Du, 2005; An ef al., 2010; Chen et al., 2006, Douglas
et al., 2005). Trong chi Nua, mot s6 loai ci ¢6 chira nhiéu bot glucomannan, loai bot
nay duoc dung nhiéu trong thue phdm va thuc pham chirc nang c6 thé diéu chinh ndng
d6 duong, lam giam ty 1& m& trong méau, lam giam sy thém an & ngudi béo phi. O Viét
Nam c¢6 phan bd ctia mot sé loai Nua c6 ham luong glucomannan tuong ddi cao, co
trién vong phat trién thanh ngudn nguyén liéu san xuét bot glucomannan, trong sb d6
c6 loai Nwa Amorphophallus krausei. Cay Nua khong chi c6 gi tri vé mat thuc phdm
ma con cd ¥ nghia trong viée chong x6i mon dét, duy tri 6n dinh tham thuc vat giup
can bang hé sinh thai (Nguyén Van Du, 2005; DS Tat Loi, 2005; An et al.; 2010,
Joyce and Barbara, 2005).

Trong tu nhién, ciy Nua dwoc nhin gidng tir hat hodc sinh san sinh dudng bang
cach cui me sinh ra cac cu con. Tuy nhién, & Viét Nam ) lugng mdi loai Nua ngoai tu
nhién khong 16n, nén luong ci gidng phuc vu cho san xuat kha han ché. Bén canh do,
viée sir dung cdy gidng bang hat ciing khé khin vi cac loai Nua thuong vai ndim méi ra
hoa mot 1an, viéc tim va thu lugm hat dé phuc vu san xuat it kha thi. Vi vay, mudn phat
trién ngudn nguyén liéu cu ciy Nua dé san xuit bt glucomannan cho cong nghiép ché
bién thuc phim va thuc phdm chirc ning thi vin d& nghién ctru cac bién phap dé nhan
gidng cay Nua la rat quan trong Ngay nay, k¥ thuat nudi ciy mo va té bao thyc vat 1a
mot trong nhung ky thuat rat quan trong ctia cong nghé sinh hoc thuc vat. Nhiing thanh
tyu ma nuoi cay md va té bao thuc vét dat duoc da chung té kha nang tng dung hi¢u
qua trong nhiéu linh vuc, dic biét 1a nhan nhanh va bao tdn cac loai thuc vat quy hiém,
cac giéng cay trong c6 gid tri kinh té cao (Nguyén Thanh Danh va cong su, 2005;
Nguyén Vian Du, 2012; Nguyén Vin Vinh, 2005; Hu et al., 2008).

Tu nhitng co s& 1y luan va thyc tién trén co thé théy, viéc nghién ctru nhan
nhanh cay Nua (dmorphophallus krausei) bang k¥ thuat nudi ciy mé va té bao thuc
vat dé phuc vu bao ton va san xuit gidng 13 rat can thiét. Bai bao trinh bay mot sb
két qua nhan nhanh cay Nua bang k¥ thuat nudi cdy mé nham tao ra dugc mot luc sb
luong 16n va dong déu cé thé ciy Nua va dam bao cay Nua sach bénh.
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II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatligu

- Cu gidng cay Nua (loai Amorphophallus krausei) thu thap tai Mang Yang,
tinh Gia Lai do Vién Sinh thai va Tai nguyén sinh vat cung cép.

- Dung cu va hoa chit nghién ctru: Céc trang thiét bi nhur box cdy vé tring, can
phan tich, hé thong gian dén, ndi hap tiét trung... Mbi truong MS sir dung trong
nghién ciru gdm cac mudi da luong va vi lugng, cac chét hiru co va vitamin theo
Murashige va Skoog (1962), dudng saccharose, agar, cac chét kich thich sinh truong
thuc vat (chat kich thich sinh truong)...

- Piéu kién nudi céy: Nhiét o 25 - 27°C, thoi gian chiéu sang 12h/24h voi
cuong do chiéu sang 2000lux, pH mai truong nudi ciy 5,8.

- Céc thi nghiém dugc thuc hi¢n tai Phong Thyuc vat dan tdc - Vién Sinh thai
va Tai nguyén sinh vat; Trai Thuc nghiém sinh hoc - Vién Cong ngh¢ sinh hoc; Thoi
gian nghién ciru tir thang 6/2011 dén thang 4/2013.

- Céc thi nghiém duoc lap lai 3 1an v6i sé méau 16n hon 30, s6 liéu dugc xt Iy
thdng ké sinh hoc va sai s6 chuén tinh theo ham SE.

2.2. Phwong phap
2.2.1. Tao nguyén liéu vé tring trong éng nghiém

- Dung nuéc xa phong lodng rira sach mau chdi 2 - 3 lan; dung dao chuyén
dung cét bo cac phan ngoai ciia dinh sinh truong, cét 1y dinh sinh truong c6 kich
thudc khoang 2 - 3 cm dé khir tring.

- Khtr tring bang coén 70% trong 30 gidy, khir tring bang dung dich javel
(NaClO 1%) trong 10 phut, lic nhe lién tuc. Rira sach bang nudc cét vo trung 3 1an.
CAy dinh sinh truéng vao binh nudi ciy c6 chira méi trudong dinh dudng (MS co
ban + 20g/l dudong + 8g/l agar) (Murashige and Skoog, 1962).

2.2.2. Tao da choi dé nhén nhanh trong 6'ng nghiém

- Sau khi nudi cay dinh sinh truong khoang 5 - 6 tuan, dinh sinh truong phat
trién thanh cac chdi non dai khoang 2 - 3 cm. Dung dao cit bo phan 14 va cubng 14,
cét chdi theo chiéu doc thanh 3 - 4 miu; cdy cac mau cét vao binh nudi ciy c6 chira
mai trudng nhan cdy (MS co ban + 20g/l dudng sucrose + 8¢/l agar + chét kich thich
sinh truong tao da choi 1a BAP (6-Benzyl Amino Purine) va NAA (a-Naphthalen
Acetic Acid) hodc IBA (Indoly Butyric Acid) (Anil et al., 2012; Hu et al., 2008).

- Sau 4 tuan tir | mau nuoi cay s€ tao ra 4 - 8 choi con, tach cac choi 16n hodc
cum choi nho dé cay tiép trén moi truong nhan cdy hodc tao cay hoan chinh.
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2.2.3. Tao cdy hoan chinh

Chon nhitng chéi to khoe ciia cum chdi dang nudi trén moi trudng nhan chdi,
cdy ting chdi don 1& trén méi trudng tao cdy hoan chinh (MS co ban + 20g/1
duong + 8g/1 agar + chat kich thich sinh truong ra ré: NAA hodc IBA) (Anil ef al.,
2012; Hu et al., 2008).

2.3.4. Trong cdy trong biu

- Cay con trén mdi trudng tao cAy hoan chinh sau 3 tudn c6 day du 14 va ré,
chidu cao cAy 5 - 7 cm, c6 tir 4 - 7 ré dai tir 3 - 5 cm. Dung panh gép nhe dé 13y cay
tir trong binh nudi ra ngoai. Rura sach agar bam quanh ré, xu li cay con trong dung
dich chong ndm mdc 5 phut trudc khi trong trong bau.

-qBaﬂu 1a tai nylon mau den c6 duc 16 thoat nude ¢6 kich thude khoang 7 x 10 cm.
Gia thé dé trong cay gom cac loai: Dat (dat phu sa) + cat den (1 : 1); cat den : trau
hun (1 : 1); cat den (1); dat : trau hun (1 : 4).

- Cay con duoc trong vao bau, phan gbe sau cach bé mat 1 cm, dung tay 4n nhe
vira phai. Dit cac bau cdy vao khay, dung binh phun swong tudi nhe du am, ding
nilon c6 duyc 16 che kin toan bd khay. Dit khay trong nha ludi c6 mai che. Hang ngay
tudi phun suong 2 - 3 1an. Sau 7 ngay cay bét ddu ra r& moi, bo che nylon, tudi cay
binh thudng. Sau 30 ngay, chuyén cdy trong trén vuon vom hodc dong rudng.

III. KET QUA VA THAO LUAN
3.1. Tao da chdi dé nhan nhanh trong 6ng nghiém

Trong mdi trudng nudi dé nhan nhanh chdi hodc ciy trong dng nghiém, viéc bd
sung céc chit kich thich sinh truong nhu auxin, cytokinin, gibberellin s& kich thich sy
sinh trudng phat trién va phan hoa cua cdc co quan, tir do tao nén stc song tot cho
cac mo va t6 chirc. Tuy nhién, mdi loai thyuc vat lai thich hop véi mot loai va nong do
chat kich thich sinh truong khac nhau. Vi vy, nén sir dung phéi hop cac chat kich
thich sinh truong trong méi trudng nudi cdy dé cho hiéu qua tdi wu nhat (P4 Ning
Vinh, 2005; Anil et al., 2012; Hu ez al., 2008). Viéc tim ra cong thirc moi tru:ong voi
ndng dovatyle chat leh thich sinh truong phu hop voi timg loai cdy, timg giai doan
phat trién 1a budc rat quan trong trong quy trinh nhan giéng trong 6ng nghiém.

3.1.1. Anh hwéng ciia té hop BAP va NAA dén khd nding tao da choi

Ty 1& cac chat kich thich sinh truéng (thudéc nhoém auxin va cytokinin) rat quan
trong ddi véi sy phét sinh hinh thai trong cac hé théng nudi ciy. Thong thudng, khi
ty 1¢ auxin/cytokinin cao thi s& phét sinh mo seo hoic hinh thanh ré, néu nguoc lai s€
dan toi phat sinh chdi va chdi nach.

Cac chdi duoc tao ra tir nguyén li¢u vo trung ban dau c6 kha nang tao cum
choi rat kém (hinh 1 A), nhiing chdi vo tring nay duoc cit nho theo chiéu doc thanh
3 - 4 miu, cdy mau vao moi truong tao da chdi c6 b sung cac chit kich thich sinh
truong. Nghién ciru nay tién hanh thir nghiém cac cong thirc tao da chdi véi cac to
hop ctia BAP (ndng d6 2mg/l) va NAA hoic IBA ¢ cac ndong d6 khac nhau. Két qua
thu dugc sau 30 ngay nudi cay duoc chi ra ¢ bang 1.
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Bang 1. Anh hudng cua to hop BAP va NAA dén kha nang tao da choi

CTMT BAP (mg/l) | NAA (mg/l) | Hé s6 nhan choi
bC 0 0 1,7+ 0,08
AMNAL1 2 0,1 4,6 +0,15
AMNA?2 2 0,2 57+0,16
AMNA3 2 0,3 4,9 +0,14
AMNA4 2 0,4 4,7+0,13
AMNA5 2 0,5 44+0,13
AMNAG 2 0,6 3,8+0,13

Ghi chii: CTMT: Céng thirc méi trudng; PC: Ddi ching; Hé sé nhan chdi:
Tong s6 choi thu duoc / tong sé mau ban dau.

Két qua ¢ bang 1 cho thay khi nghién ctru anh huong cia to hop chét kich
thich sinh truong BAP va NAA dé tao da chdi cdy Nua trong dng nghiém thi trén
cac cong thirc moi truong AMNA3, AMNA4, AMNAS va AMNAG tuy c6 nong do
NAA tiang dan (tir 0,3 - 0,6 mg/l) nhung hé s6 nhan choi lai giam dan (tir 4,9 dén
3,8). M6i truong AMNA?2 ¢6 nong d6 NAA 1a 0,2 mg/1 cho hé sb nhan choi cao nhat
14 5,7; trong khi d6 & cong thirc d6i chting hé sé nhan chdi chi 1a 1,7. Quan sat thi
nghiém cho thiy cac chdi dugc tao ra trén moi truong c6 t6 hop chat kich thich sinh
truong BAP va NAA déu phat trién t6t, d6 dong déu cao, mau sic xanh binh thudng
(hinh 1 B). Két qua nay ciing phu hop voi nghién ctru ciia Hu er al. (2008) khi sir
dung td hop BAP va NAA dé tai sinh chdi ctia mé seo dugce tao ra tir cuéng 14 & loai
Nua Amorphophallus albus ciing c6 hé sb tao chdi cao va cac chdi non phat trién tét.

3.1.2. Anh huwéng ciia to hop BAP va IBA dén khd néng tao da chéi

Trong thi nghiém nay, chung toi tién hanh nghién cru anh hudng cua to hop
BAP va IBA dén kha ning tao chdi cta cdy Nua. Nong do BAP dugc giit nguyén 1a
2 mg/l, ndng do cua IBA thay ddi theo huéng ting dan tir 0,2 mg/l dén 1,2 mg/l trén
cac cong thirc moi truong nudi cdy. Két qua danh gia kha niang tao da chdi duoc
trinh bay ¢ bang 2.

Bang 2. Anh hudng cua t hop BAP va IBA dén kha ning tao da choi

CTMT BAP (mg/l) IBA (mg/l) Hé s6 nhan choi
bC 0 0 1,7+ 0,08
AMIBI 2 0,2 41+0,13
AMIB2 2 0,4 44+0,11
AMIB3 2 0,6 42 +0,13
AMIB4 2 0,8 3,8+0,16
AMIB5 2 1,0 3,6+0,12
AMIB6 2 1,2 32+0,18
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Két qua thu dugc & bang 2 cho thdy, cic cong thitc moi truong nudi ciy déu
cho ty 1&¢ mau tao chdi 1a 100%, hé s nhan choi dat tir tir 3,2 dén 4,4. Trén cong
thirc moi truong AMIB2 co n@)ng do IBA 1a 0,4 mg/1 thi h¢ sb nhan choi dat cao nhét
14 4,4. Khi nong d6 IBA tang tir 0,4 mg/1 - 1,2 mg/I thi hé s6 nhan chdi ¢6 xu hudng
giam dan. C6 thé khi nong d6 IBA tang thi cac mau xudt hién nhiéu khéi moé seo, khi
mau bi mo seo hoa nhiéu s& anh huong dén qua trinh phan héa tao cic co quan, vi
viy nong do IBA cang ting cao thi hé s nhan chdi cang giam. Quan sat thi nghiém
chiing t6i thdy trén cac cong thirc méi trudng c6 bd sung IBA thi chdi chinh phat
sinh it va phat trién cham, c6 xuat hién mot s6 chdi di dang.

Qua 2 thi nghiém khéo sat anh hudng cua to hop cac chat kich thich sinh
truong BAP véi NAA va BAP véi IBA dén kha ning tao da chdi cdy Nua, chiing toi
nhan thiy cong thirc moi trudng AMNA2 (2 mg/l BAP + 0,2 mg/l NAA) 1a thich
hop nhit dé tao da chdi cdy Nua.

3.2. Tao cay hoan chinh

Kich thich tao r& dé tao ciy hoan chinh 13 khau cudi cung cua giai doan nghién
ctru trong 6ng nghiém. Cac chat kich thich sinh truong tao ré NAA va IBA déng vai tro
quan trong trong su phan chia té bao va hinh thanh r&. Sir dung cac chdi tir méi trudng
tao da chdi co chidu dai tir 3 - 4 cm dé nudi cdy trén moi truong co chét kich thich ra ré
nham xé4c dinh méi truong thich hop dé tao ciy Nua hoan chinh trong 6ng nghiém.

Su dgng NAA hoac IBA & cac n6ng do ,khéc nhau, thay (jéi tur 0,1 mg{l dén
0,6 mg/l dé nghién ctru anh huong cua IBA dén kha nang tao ré cay Nua. Két qua
sau 20 ngay nudi cay tao re dugc chi ra & bang 3.

Bang 3. Anh huong ciia IBA va NAA dén kha ning tao ré

Anh hwéng cia IBA Anh huéng ciia NAA

dén kha ning tao ré dén kha nang tao ré
CTMT IBA (mg/l) | SO ré/cay CTMT NAA (mg/l) So re/cay
bC 0 2,1+0,12 bC 0 2,1+0,12
ARIB1 0,1 3,6 0,14 | ARNAI 0,1 4,1+0,15
ARIB2 0,2 44+0,18 | ARNA2 0,2 59+0,13
ARIB3 0,3 49+0,19 | ARNA3 0,3 6,3+0,14
ARIB4 0,4 5,7+0,12 | ARNA4 0,4 6,7+0,15
ARIBS 0,5 54+0,12 | ARNAS 0,5 58+0,17
ARIB6 0,6 53+0,13 | ARNAG6 0,6 4,7+0,19

Két qua & bang 3 cho thiy tit ca cac chdi Nua duge nudi cdy déu co kha ning
tao &, ké ca trén moi truong d6i chimg khong dugce bd sung chét kich thich sinh
truong tao ré. Nhu vay, co thé noi cay Nua thudc nhom cay twong dbi dé tao ré trong
6ng nghiém. Tuy nhién, dé tao ré nhanh, dong déu va cay hoan chinh sinh trudng
phat trién tét, can thiét phai bo sung chét kich thich sinh truong tao ré.
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S6 liéu thu duoc ¢ bang 3 cho thiy, khi bd sung IBA néng do tir 0,1 mg/l - 0,4 mg/l
thi s6 1& trung binh trén mdi chdi déu tang va dat cao nhét & cong thirc moi trudng
IRIB4 v6i nong do IBA 13 0,4 mg/l dat sb ré / cdy 1a 5,7. Nhung khi ndng d6 IBA
cao hon 0,4 mg/1 thi s6 1 / cay lai ¢6 xu hudng giam.

Twong tu nhu vay, khi bd sung NAA ndng d6 tir 0,1 mg/l - 0,4 mg/l thi sé ré
trung binh trén mdi chdi déu ting va dat cao nhat & cong thirc mdi truong ARNA4
v6i ndng do NAA 14 0,4 mg/l ¢ s6 r& / cay 1a 6,7; dbi chung 1a 2,1 ré / ciy. Nhung
khi ndng d6 NAA cao hon 0,4 mg/I thi sb ré / cay ciing c6 xu hudng giam.

Quan sat thi nghiém cho thiy, trén cac cong thirc méi truong c6 bd sung IBA thi
cay hoan chinh déu tao ré véi sb 1& / cay tir 3,6 - 5,7; than ciy manh va hoi yéu, bo 1a
c6 mau xanh nhat. Trong khi d6, trén céc cong thirc méi truong c6 bd sung NAA thi
cay hoan chinh déu tao r& visd ré / cay tir 4,1 - 6,7; than cdy map, khoe va sinh truong
phat trién tot. Ddc biét trén cong thirc moi trudong ARNA3, cdy c6 sd ré nhiéu tuong
dbi (6,3 1& / cay), nhung cac ré dong déu, bo 14 c6 mau xanh dam, cdy khoe manh va
sinh truong phat trién t6t nhat (hinh 1 C). Vi vay, c6 thé st dung cong thitc méi trudng
ARNA3 v6indng do NAA 0,3 mg/l 1a thich hop nhét dé tao cay hoan chinh.

3.3. Anh huong ciia gia thé dén ty 18 sdng ciia ciy trong bau

Cay con c6 day du than, 14 va ré trong 6ng nghiém duoc dua ra trong trong
bau, giai doan nay can phai c6 ché do cham s6c dac biét, phai dam bao dugc do am
va anh sang vura phai d€ cay con thich nghi dan véi diéu kién ty nhién.

Cay con tao ra trong ong nghiém duoc trong trong bau trén mot sd gia thé
khac nhau, sau 7 ngdy ciy bat dau ra ré va 14 moéi, ty 1¢ song cua ciy dugc dénh gia
sau 20 ngay, két qua thu dugc & bang 4.

Bang 4. Ty 1¢ sdng cua cay trong trong bau trén mot sé gia thé sau 20 ngay

Gia thé Ty 1é S6 cay trong | S6 cay song | Ty 18 séng (%)
Dét + Cat den 1:1 150 120 80,0
Citden+ Trauhun | 1:1 150 134 89,3
Trau hun 1 150 145 96,7
Tréau hun + Dat 1:4 150 143 95,3

S liéu thu dugc & bang 4 cho thiy, cdy con trong trong bau trén 4 loai gia thé
déu cho ty 1€ cay séng kha cao, trong d6 gia thé dat + cat den la loai gia thé cho ty 1¢
cay song thap nhit (80, O%) Trong sb 150 cay thi nghlem thi s6 cay song sot la 120
cay. Gia thé cat den + trdu hun va gia thé trau hun + dét cho ty 1é cay song cao hon
14 89,3% va 95,3%, trong khi d6 trén gia thé trdu hun cho ty 1& cdy séng cao nhit,
dat 96,7%. Theo nghién ctu ctua Anil ef al. (2012), cac cdy con cua loai Nua
Amorphophallus paeoniifolius dugc tao ra trong dng nghiém ciing c6 ty 18 séng trén
90% khi dugc trong ra ngoai dat.
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Tuy nhién, trén thyc té gia thé trAu hun qua nhe va toi xdp nén chi 1a moi
truong thich hop cho céy con séng va phat trién & giai doan dau. Sau 20 ngay, ciy
phat trién cham dan do khong du ngudn dinh dudng ban dau, 14 khong c6 mau xanh
binh thuong, hon nita néu trong trén trdu hun s€ khong phu hop trong viéc vén
chuyén va trong cdy con ra ngoai ty nhién do béu rat ré v0. Vi vay, trong nghién ctu
ndy chung t6i lya chon gia thé dé trong cay Nua trong dng nghiém goém trau hun va
dat voi ty 1& 1 : 4 1a phu hop va thuan tién nhét (hmh 1 D).

Hinh 1. M6t s6 hinh anh nhan nhanh cdy Nua trong dng nghiém

A: Tao chdi vo tring sau 40 ngay; B: Tao da chdi sau 30 ngay;
C: Tao cdy hoan chinh sau 20 ngay; D: Cay trong trong bau sau 20 ngay.

KET LUAN
1. ba xdc dinh dugc cong thirc moi truong thich hop dé tao da chdi cdy Nua
trong ong nghiém la AMNAZ2 (MS + 30 g/l duong sucrose + 8g/l agar + 2 mg/l BAP
+ 0,2 mg/l NAA) véi hé s6 nhan choi la 5,7.
2. Mbi truong thich hop nhat dé tao cdy Nua hoan chinh la moéi truong ARNA3
(MS + 30 g/l dudng sucrose + 8 g/l agar + 0,2 mg/l NAA) co so re trung binh/ cay la 6,3;
cdy con trong 6ng nghiém khoe manh va sinh trudng phat trién tot nhat.

. 3.Gia thé phu hop dé trong cay Nua sau giai doan 6 6ng nghiém 1a trau hun va
dat véi ty 1€ 1 : 4, dat ty 1€ cay con trong bau song 1a 95,3%.
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Nguyén Thanh Danh, Lé Xuan Dic, Lé Thi Xuén, Ha Héng Hai, Két quad buoc
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Nghién ctru khoa hoc c6ng nghé

SUMMARY

MICROPROPAGATION OF Amorphophallus krausei USING
PLANT TISSUE CULTURE TECHNIQUE

Amorphophallus is genus belonging to the family Araceae. Worldwide, there are
about 200 Amorphophallus species which mainly distributes over Africa and
Southeast Asia. The tubers of Amorphophallus are important source of glucomannan,
which serves as food and functional food. There are a lot of Amorphophallus species
in Vietnam containing high content of glucomannan, such as A. krausei. In this study
plant tissue culture technique is applied to micropropagation of the plant.

The results of the experiments show that there are different environmental
conditions for different steps of micopropagation of A. krausei. Firstly, AMNA?2 is
found to be the optimal multishoot induction medium with propagation rate of 5.7
times. AMNA2 contains 30 g/l sucrose + 8g/l agar + 2 mg/l BAP + 0.2 mg/l NAA.
Secondly, 100% root formation plantlets are found in ARNA3 medium, and all the
plants are healthy with dark green colour, ARNA3 medium has the same mineral
organic composition as AMNAZ2, except the fact that the content of NAA is 0.3 mg/l in
ARNAZ3. The surviving rate of the plants reaches 95.3% in a mixture of rice husk and
soil with ratio 1 : 4 and the potted plants look healthy and grow normally.

Tir khéa: Chi Nwa, ho Rdy, da chéi, nudi cdy mé, Amorphophallus, Araceae,

multishoot, tissue culture.
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