Cong nghé sinh hoc & Giong ciy trong

NHAN GIONG IN VITRO CAY HA THU O PO (Polygonum multiforum Thunb.)

TUYEN CHON TAI TINH HA GIANG

Bui Vin Thing
Truwong Dai hoc Lam nghiép

TOM TAT

Nhan gidng cay Ha thu 6 d6 duoc tuyén chon tai tinh Ha Giang bang k¥ thuat nudi ciy mo dat hé sé nhan cao
da dwogc nghién ctru thanh cong. Két qua nghién ciru cho thdy, sat khuan bé mat chdi bang con 70% trong 1
phit, khir tring bang dung dich HgCl, 0,1% trong 6 phut va nudi mau trén méi truong MS bd sung 0,2 mg/l
BAP va 30 g/l sucrose, cho ty 1€ mau sach nay chdi 48,53%, chdi vuon cao, than va 14 xanh dam. Cam ung tai
sinh tao cum chdi trén moi truong MS thém 1,0 mg/l BAP, 0,3 mg/l Kinetin, 0,2 mg/l NAA va 30 g/l sucrose,
cho hé sé nhan chdi va ty 1& chdi hiru hiéu dat cao nhét (9,1 chdi/mau céy va 94,4% chdi hitu hiéu) chi sau 4
tudn nudi cay. Chdi ra r& 100%, sb ré& trung binh 5,58 ré&/cdy va chiéu dai ré trung binh 4,68 cm khi nuéi trén
moi truong MS bd sung 0,2 mg/l IBA, 0,1 mg/l NAA va 20 g/l sucrose sau 4 tuan nudi cdy. Cdy con hoan
chinh dugc hudn luyén va chuyén ra trong trén gia thé 30% tréu toan tinh, 20% bot xo dira va 50% dat, cho ti 1¢
cdy song 100%. Quy trinh nhan giéng nay c6 thé ap dung dé san xuét hang loat cay giéng Ha thii 6 d6 chét
lwong tdt, d4p tmg nhu cdu ngudn cdy giéng hién nay.

Tir khéa: Ciy Ha thii 6 d6, cum chdi, nhan giéng, nudi cdy méd, Polygonum multiforum Thunb.

I. PAT VAN PE

Ha thu 6 dé (Polygonum multiforum Thunb.)
thudc ho Rau ram (polygonaceae) la cay duoc
liéu quy, co tén trong Sach do Viét Nam can
duoc bao v¢. Ha thu 6 dé phan bd rong rai trén
toan thé gi6i, co nhiéu & Trung Qudc va Nhat
Ban. O Viét Nam, phan bd chi yéu tir Nghé
An tré ra, c6 nhiéu & Lai Chau, Son La, Lao
Cai, Ha Giang va mot s6 tinh khac nhu Cao
Bz‘ing, Lang Son, Hoa Binh c6 ) luong it hon.

Ha thu 6 dé da dugc str dung nhu mot loai
thudc trong y hoc ¢d truyén trong nhiéu thé ky
cho céc bai thudc bé mau, chita than suy, gan
yéu, tinh than suy nhugc, ngu kém, s6t rét kinh
nién, dau lung moi géi, di mdng tinh, khi hu,
dai tiéu tién ra mau, tdo bon, da man ngua, lam
den toc, lam toc do kho va rung. Ngay nay,
hon 100 cac hop chit hoa hoc d3 dugc tach
chiét tir ca Ha thi 6 do va cac thanh phan
chinh da dugc xac dinh la stilbenes, quinon,
flavonoid... Cac hop chit nay duoc sir dung
trong y hoc hién dai cho viéc chéng lao hoa,
chéng ung thu, chéng viém, didu hoa mién
dich. Béi vay, Ha thu 6 do dugc danh gia la
cdy dugc liéu quy va co gia trj kinh té cao.

Céc loai cay duogc li¢u n6i chung va Ha thu
6 do noi riéng trong ty nhién dang bi giam vé

) luong va chét luong duogc liéu bdi sy khai
thac tan diét cong véi cac diéu kién ngay cang
bat loi cia moi truong sdng do bién dbi khi
héu, din dén nhiéu loai cay duogc liéu quy hiém
bi tuyét chung, mot s6 loai dang bi de doa
tuyét ching ngoai ty nhién, anh huéng dén
ngudn cung cip duoc liéu bén viing cho con
nguoi.

Chinh vi vay, ma mdt s6 tinh da dwa ra cac
du an trong Ha thu 6 d6 dé cung cip ngudn
duoc li¢u ma thi truong can, xong viéc tréng
Ha tha 6 d6 nay van 4p dung phuong phap
truyén théng nhu gidm canh hodc trong bang
hat. Phuong phéap nay cho hé s6 nhan giéng
thap, cdy phat trién kém, phu thudc vao mua
vu, thoi tiét. Khac véi phuong phap nhan giéng
nay, d6 1a nhan gidng cay Ha thu 6 do in vitro
s& cho cay giéng chat lugng cao véi ti 16 cac
chat emodin, physcion cao hon so véi cay tu
nhién (Chang Lin et al., 2003). Dén nay, di co
mot sb cong trinh cong bd vé nhan giéng cay
Ha thu 6 d6 bang phuong phap nudi cdy méd
(Trﬁn Thi Kim Thu, 2008; Truong Thi Bich
Phuong va cs, 2008; Hoang Thi Kim Héng);
tuy nhién cac bao cao cho thiy hiéu qua nhan
gidng phu thudc rat nhidu vao ngudn gbc vat
lidu nudi cdy, thanh phan, ham lugng chit diéu
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hoa sinh trudong sir dung. Trong nudi cdy mo té
bao, cac giébng khac nhau khi nudi cdy trén
cung mot moi truong dinh dudng thi kha nang
tai sinh c6 thé khac nhau do sy khac biét vé
kiéu gen. Trong nodi dung dé tai “Nghién ctu
san xuat gidng va phat trién cac loai duoc lidu
trong danh muc wuu tién cua tinh Ha Giang”, da
tuyén chon duogc gidng Ha thu 6 doé c6 ning
suit va chat luong t6t. Pé co luong 16n cdy
gidng c6 chat luong tét phuc vu phat trién cay
Ha thu 6 do tai tinh Ha Giang thi viéc nghién
ctru quy trinh nhan giéng in vitro cho giéng
cdy ndy la rat can thiét.

Trong cong trinh nay, thong bao két qua
nghién ctru nhan giéng in vitro thanh cong cay
Ha thu 6 do duogc tuyén chon tai Ha Giang, cho
hé s6 nhan gidng cao.

IL VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Gibng ciy Ha thu 6 d6 ving cao duoc
tuyén chon tai cac huyén Déng Van, Quan Ba
va Hoang Su Phi tinh Ha Giang.

- Cay giéng Ha thu 6 do duoc trong dé tré
hoa chdi tai vuon cay thude trong nha ludi cia
Vién Cong nghé sinh hoc Lam nghiép, Pai hoc
Lam nghiép.

2.2. Phwong phap nghién ctru

- Nubi cdy khéi dong: Mau choi sau khi cat
(kich thuéc 15 - 20 cm), tién hanh xir Iy so b
loai bo 14, rira sach bui ban dudi voi nude sach,
ngdm mau trong nudc xa phong loang khoang
5 - 10 phut, lam sach bui ban bam trén doan
than, loai bo hét xa phong bang nudc may va
trang lai bang nudc cit. Sau d6 mau dugc cho
vao cac binh ¢6 nit vin va dua vao ti ciy vo
trung dé khur trang. Khtr tring so bd bang con
70% trong 1 phut, sau d6 khir tring diét khuan
va nam bang dung dich HgCl, 0,1% trong thoi
gian 4 - 8 phit, mau duoc trang bang nudc cit
vo tring 5 1an va thim kho bang gidy thim vo
trung. Dung kéo cit cac doan chdi c6 kich
thude (1,5 - 2,0 cm) chira mot mét ngu cdy 1én
moi truong nudi cdy khoi dong, nudi cdy dudi

anh sang gian den.

- Tdi sinh chéi: Cac chdi tai sinh tir budce
nuoi céy khéi dong duoc cit thanh céac doan c6
kich thudc 1,0 — 1,5 cm, loai bd phén la va céy
1én moi trudng tai sinh cum chdi c6 ham luong
chét diéu hoa sinh truong (PHST) khac nhau.
Mau duge nudi dudi anh sang gian dén neon,
sau 4 tudn nudi, mau tao cum chdi théng ké s
mau tai sinh chdi, sb chdi/cum chdi, chdi hitu
hiéu (chiéu cao > 2,0 m) va tinh h¢ s6 nhan
chdi = s6 chdi tai sinh/sé mau cdy.

- Kich thich chéi ra ré: Dung kéo cit cac
chdi hitu hiéu c6 kich thude khoang 2,0 cm va
ciy 1én moi truong kich thich chdi ra ré tao cay
hoan chinh c¢6 ham luong chit PHST khac
nhau. Céc binh chdi dugc nudi dudi anh sang
gian dén Neon, sau 4 tuan nuoi chdi ra ré tao
ciy con hoan chinh, théng ké s ré trén chdi va
do chiéu dai ré bang thudc.

- Hudn luyén va ra ngéi: Cac ciy con ra ré
in vitro duoc dua ra nha huin luyén ciy mé
trong thoi gian 5 - 7 ngay dé cay thich nghi dan
v6i diéu kién ty nhién. Sau thoi gian hudn
luyén cdy con cimg cap lay ra khoi binh va rira
bo ré loai bo thach béng nudc may (rua nhe
nhang tranh lam gay ré, dap than). Sau do, cay
con dugc cdy vao chau voi gia thé 1a 30% triu
toan tinh, 20% bot xo dira va 50% dat, cay
dugc tre anh sang chiéu truc xa béng ludi den
(50%), ngay tudi nudc phun suwong 4 1an (2 lan
vao budi sang va 2 1an vao budi chiéu), mdi lan
2 phit, dam bao d6 4m > 90%.

Céc thi nghiém duoc bd tri trong cac binh
tam gidc c6 nut bong (5 mauwbinh 250 ml).
Mdi cong thic nhic lai 3 1an. S lidu dugc xu
1y bang phan mém microsoft excel.

Diéu kién phong nudi ciy: nhiét d6 phong
nuoi 25 + 20C, cuong do anh sang 3.000 Lux,
thoi gian chiéu sang 14 h/ngay.

Céc loai moi truong nudi cdy trong nghién
cuu dua trén moi truong dinh dudng khoang
MS cua Murashige va Skoog (1962).
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Biang 1. Thanh phin cic loai méi truwomg nudi cdy Ha thi 6 do

MGéi treong

Thanh phin mdi trudng nudi cdy

Nudi cay khoi dong

MS bb sung 0,2 mg/l BAP, 30 g/l sucrose, 7 g/l agar

MS bd sung (0,5 — 2,0 mg/l) BAP, (0,3 va 0,5 mg/1) kinetin, (0,2 va

Tai sinh cum choi

Kich thich chdi ra ré

0,3 mg/l) NAA, 30 g/l sucrose, 7 g/l agar (bang 3)

MS bé sung (0,1 — 1,0 mg/l) NAA, (0,1 — 0,5 mg/l) IBA, 20 g/l

sucrose, 7 g/l agar (bang 4)

TAt ca cac moi truong nudi cdy duoc chuan
d6 dén pH = 5.8; khir trung & 121°C trong 20
phut.

- Xir Iy 56 ligu

M&i cong thirc nhic lai 3 1an. S liéu duogc
xtr 1y théng ké bang phan mém SPSS (version
16.0) va phuong phap Duncan’s test (Duncan,
1995) v6i muc sai khac ¢6 y nghia p = 0,05.
II. KET QUA VA THAO LUAN
3.1. Nubi ciy khéi dong

Sau 3 tuan nudi cfiy, s6 liéu thu duoc trinh
bay nhu bang 2 cho thiy rang, khir tring chdi
Ha thu 6 d6 bang dung dich HgCl, 0,1% trong
cac khoang thoi gian khac nhau (4 - 8 phut)

cho ti 16 mau sach va mau tai sinh chdi khac
nhau 1 rét, cu thé 1a: véi cong thuc khur trung
mau trong thoi gian 4 phut cho ti 1 mau sach
nay choi thap nhat 11,76%. Qua quan sat
chung t6i thiy cac mau moi vao c6 mau xanh,
tuoi, sau ngay thtr 5, tht 6 ¢ rat nhiéu miu
nhiém nidm va khuan. Piéu d6 ching to thoi
gian khir tring 4 phut chua du dé tiéu diét hoan
toan mam bénh trong mau. O cong thirc khur
trung trong thoi gian 6 phut cho ti 16 mau sach
nay chdi cao nhat 48,53%, chdi vuon cao, than
va la xanh dam. Khi tang thoi khir trung 1én 8
phut thi ti 1¢ mau sach nay choi giam manh, chi
dat 36,76%.

Bang 2. Anh hudng ciia thoi gian khir tring dén kha néing tao miu sach nay chdi

Thoi gian khir tring (phat)  S6 miu thi nghiém  S6 miu sach nay chdi Ty 18 (%)
4 68 8 11,76
6 68 33 48,53
8 68 25 36,76

3.2. Nhan nhanh chdi in vitro

Trong nghién ctru nay, sir dung 6 cong thirc
mdi truong cd su két hop cac loai chat diéu
hoa sinh truong thudc nhom auxin va cytokinin
theo ti 16 nhu da trinh bay trong phan phuong

phap va mot cong thirc ddi chiung khong bd
sung chit DPHST, moi trudng dinh dudng st
dung ddng nhat gdbm: MS + 30 g/l sucrose + 7g
/I agar + chat DHST; Sau thoi gian theo ddi 4
tuan, két qua tong hop trong bang 3.

Biang 3. Anh hwéng ciia chat PHST dén kha ning nhan nhanh chéi

Chét PHST (mg/l) S6 chéi/miu cay Ty 1& chdi hiru hiéu
BAP Kinetin NAA (%)
- - - 1,07+0,07 f 5452+254¢
0,5 0,3 0,2 6,52 + 0,62 be 78,63 + 4,47 cd
1,0 0,3 0,2 9,10+ 0,45 a 94,40 + 3,65a
2,0 0,3 0,2 5,08 + 0,60 cd 90,72 +2,05a
0,5 0,5 0,3 7,40+ 0,84 b 88,26 + 4,26 ab
1,0 0,5 0,3 4,55+ 0,50 cde 73,09 £ 4,05 d
2,0 0,5 0,3 328+045¢ 74,56 £ 2,60 d

Ghi chu: Trong pham vi cung mét cdt, cdc gia tri mang cac chit cai khdac nhau chi sy sai khac co y nghia

thong ké & mirc P = 0,05. Choi hitu hiéu la choi ¢é kich thude > 2,0 cm, ¢é thé cdt cho nudi cdy ra ré.
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Két qua thu duoc trinh bay ¢ bang 3, cho
thdy rang: Trén moi truong bd sung loai va
ham luong chit DHST khac nhau anh hudng
rd rét dén kha ning tai sinh chdi Ha thu 6 do,
hé sé nhan nhanh chdi (s6 chdi/mau cdy) dao
dong tir 3,28 - 9,1 chdi sau 4 tudn nudi cay va
ty 1& chdi hitu hiéu (chdi co kich thirc > 2,0 cm)
dao dong tur 73,09 - 94,4%. Nguoc lai, & cong
thirc khong bo sung chat PHST cho hé sé nhan
chdi rat thap (1,05 chdi/mau cdy) va ty 1& choi
hiru hiéu chi dat 54,52%. Tir két qua nghién
ctru cho thidy méi truong dinh dudng khoang
co ban MS b sung 1,0 mg/l BAP, 0,3 mg/l
Kinetin va 0,2 mg/l NAA cho hé s6 nhan choi
va ti 1& chdi hitu hiéu dat cao nhat trong cac
cong thie thi nghiém (trung binh 9,1 chdi/mau
cdy va 94,4% choi hiru hiéu) (hinh 1A,B).
Theo bao céo cia Chang Lin et al. (2003) nudi
cdy chdi Ha thu 6 do in vitro trong cac moi
truong bd sung BA va NAA; két qua cho thiy,
mau tai sinh tao cum chdi trén moi truong
khoang MS b sung 2,0 mg/l BA va 0,2 mg/l
NAA 13 97% nhung chi dat 4,7 chdi/miu cay
sau 6 tudn nudi céy. Trong khi do, Tran thi
Lién (2004) nudi cdy doan than Ha thu 6 trén
mdi truong MS co ban bd sung nudc dira va
0,5 mg/l BAP, 0,1 mg/l NAA cho hiéu qua tai
sinh chdi tot 1a 7 chdi/mAu sau 5 tudn nudi cay;
Hoang thi Kim Hong (2011) nudi cdy chdi Ha
thi 6 d6 trén moi truong khoang MS b sung 4
mg/l BAP va 0,1 mg/l NAA cho méu cay tai
sinh chdi dat 8,54 chdi/mau sau 5 tudn nudi
cdy. Tuy nhién, trong cac cong bd khong bao
c4o ty 1& chdi hitu hiéu trén sb chdi tai sinh co
thé tao cdy hoan chinh, thoi gian nudi tai sinh

chdi kéo dai tir 5 — 6 tudn. Trong nghién ciru

nay, chung t6i nghién ctru tai sinh chdi giéng
Ha thu 6 d6 viing cao dugc tuyén chon tai Ha
Giang trén méi truong bd sung t6 hop chat
DHST gé)m BAP, NAA va Kinetin, cho théy
trén moi truong MS thém 1,0 mg/l BAP, 0,3
mg/l Kinetin va 0,2 mg/l NAA cho h¢ s6 nhan
chdi va ty 1& chdi hiru hiéu dat cao nhét (9,1
chdi/mau cy va 94,4% chdi hitu hiéu) sau thoi
gian chi 4 tuan nudi cdy, cao hon so v&i cong
trinh da thong bdo trudc day. Nguyén nhan
nay c6 thé do méi trudng nudi cdy bd sung
thém chat DPHST Kinetin hodc do sy khac biét
vé kiéu gen giita cac gibng Ha thu 6 do
nghién ctru.
3.3. Tao cay hoan chinh

Cac chdi Ha thi 6 hitu hiéu in vitro c6 chiéu
cao > 2,0 cm tao ra & budc nhan nhanh choi
duogc cit va cy 1én moi truong ra & bd sung
chat PHST NAA va IBA véi cac ham luong
khac nhau. Sau 4 tudn nudi cdy, két qua thu
duoc cho thiy riang, méi truong khoang MS
khong bd chat DHST chdi khong ra ré, nguoc
lai trén cac cong thirc méi truong bd sung (0,1
-0,5 mg/l) IBA va (0,1 — 1,0 mg/l) NAA chéi
Ha thu 6 d6 nudi cdy in vitro cho ti 1& ra r& dao
dong tir 30 - 100% va chiéu dai ré trung binh
dat 0,82 — 4,68 cm, sb 1& trung binh/cay dat 1 —
5,58 ré&/cay (bang 1, hinh 1C). Ti 18 chdi ra ré,
chiéu dai r& va sb ré trung binh/cay dat cao
nhit & cong thirc moi truong khoang MS thém
0,2 mg/l IBA va 0,1 NAA trong cac cong thic
thi nghiém, 100% chdi ra ré. Tuong tu, v6i bao
cdo cua Chang Lin va cong sy (2003) khi nudi
cdy chdi trén méi truong bd sung NAA hodc
IBA ciing cho ti 1& chdi ra ré tir 88 - 100%,
chiéu dai ré tir 3,02 — 4,28 cm.
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Bing 4. Anh hwéng ciia chat PHST dén kha ning ra ré in vitro cia ciy Ha thii 6 dé

Chit diéu hoa sinh truéng (mg/l)

Ty 1€ choi ra re

So ré/choi

Chiéu dai ré

IBA NAA (%) (cm)
; - 0+0,001 - -
0,3 - 30£125h 1,00 + 0,00 h 0,82+ 0,06 h
0,5 - 35+ 1,54 h 1,10+ 0,05 ¢ 1,30+0,13 ¢
- 0,5 75+£2,12 ef 2.87+0,12¢ 230+£025¢
- 1,0 70 £2,05 1,85+0,20 f 1,72 0,18
0,1 0,2 82+1,58 cd 3,2140,37 de 2,55 + 0,30 cde
0,1 0,3 78 £ 0,94 d 3,88+ 0,25 ¢ 2,80+ 0,28 cd
0,1 0,5 62+£245¢ 2,0+0,15f 1,70 £ 0,20 f
0,2 0,1 100 + 0,00 a 558+ 0,23 a 4,68+043a
0,3 0,1 95+ 1,02 b 4,68+033b 338+027b

Ghi chu: Trong pham vi cung mot cdt, cdc gia tri mang cac chit cai khdac nhau chi sy sai khac co y nghia

thong ké ¢ mirc P = 0,05.

Hinh 1. Nhan gidng in vitro cdy Ha thii 6 do
(A,B — Cum chdi trén méi truong MS bd sung 1,0 mg/l BAP, 0,3 mg/l Kinetin va 0,2 mg/l NAA sau 4 tudn
nudi ciy; C - Choi ra r& méi truong MS bo sung 0,2 mg/l IBA, 0,1 mg/l NAA sau 4 tudn nudi ciy;
D - Cay con ra ngdi sau 4 tudn (thudc 1,0 cm))

3.4. Huén luyén va ra ngoi

Cac cay Ha thu 6 do ra ré trén moi truong
cam tng ra 1, dugc huin luyén trong nha ludi
5 - 7 ngay dé cdy thich nghi dan véi diéu kién
ty nhién trude khi 1ay ra khoi binh. Sau thoi
gian huén luyén, cay duogc rtra sach loai bd
agar dudi voi nudc chay va duoc ciy vao chau
da chuén bi gia thé ruot, gém 30% trau toan
tinh, 20% bot xo dira va 50% dat. Dat chau cay
trong nha ludi c6 mai che bang ludi den tranh
anh sang mat troi chiéu truc xa, ngay tudi nudc
phun suong 4 1an, mdi 1an 2 phut, dam bao 4o

am > 90%, cho ti 1& cay song 100%. Sau 4 tuin
cdy con dugc chuyén ra dat tréng san xuét
(hinh 1D).
IV. KET LUAN

X4y dung thanh cong quy trinh nhan giéng
in vitro cho giébng Ha thu 6 do ving cao dugc
tuyén chon tai tinh Ha Giang, dat hiéu suét cao:
Nhén nhanh chdi trén méi truong MS thém 1,0
mg/l BAP, 0,3 mg/l Kinetin va 0,2 mg/l NAA,
cho h¢ s6 nhan chdi va ti 1¢ chdi hitu higu dat
cao nhét (9,1 chdi/mau cy va 94,4% chdi hitu
hiéu) chi sau 4 tudn nudi cay; chdi nudi ciy
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trén moi truong MS bd sung 0,2 mg/l IBA, 0,1
mg/l NAA, cho ti 1& chdi ra r& dat 100%, sb ré
trung binh dat 5,58 ré/ciy va chiéu dai ré trung
binh 4,68 cm sau 4 tudn nudi cdy. Cay hoan
chinh dugc hun luyén 5 - 7 ngdy trong nha
lu6i cho thich nghi dan vé6i diéu kién tu nhién,
cay duoc trong trén gia thé gdm 30% triu toan
tinh, 20% bot xo dira va 50% dat, cho ti 1&
song 100%. Sau 4 tuan ra ngdi, cay con du tiéu
chuin dem trong san xuét.
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IN VITRO PROPAGATION OF Polygonum multiflorum Thunb.
SELECTED FROM HA GIANG PROVINCE

Bui Van Thang
Vietnam National University of Forestry

SUMMARY

The Procedure for in vitro propagation of Polygonum multiforum Thunb selected from Ha Giang province in
Vietnam has been successfully developed. The result showed that the optimal method for bud sterilization was
soaked in 70% ethanol for 1 minute, in 0.1% HgCl, for 6 minutes. The explants were grown in vitro on
Murashige and Skoog's (MS) basal medium supplemented with 0.2 mg/l benzylaminopurine (BAP), and 30 g/l
sucrose, by which the regeneration rate achieved of 48.53 percent (after 3 weeks of culture)?. MS medium
supplemented with 1.0 mg/l BAP, 0.3 mg/I kinetin, 0.2 mg/l Naphthaleneacetic acid (NAA), and 30 g/l sucrose
was the optimal medium for multi-shoot regeneration (9.1 shoots/explant). The percentage of potential shoots
(which are more than 2.0 cm in length) was 94.4% after 4 weeks of culture. 100% shoots have rooted on MS
medium and contained 0.2 mg/l indole-3-butyric acid (IBA), 0.1 mg/l NAA, and 20 g/l sucrose, with the
remarkable figures being 5.58 roots/shoot and 4.68 cm/root after 4 weeks of culture. The survival rate was
100% after transplanting to pots of 30% rice husk, 20% coconut fiber, and 50% sand. The plantlets were
successfully acclimatized under greenhouse conditions with high humidity before being transferred to the field.
This procedure can be applied for mass production of Polygonum multiforum Thunb to meet the commercial

demand.
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