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ABSTRACT In order to establish a micropropagation system for buffalo gourd (Cucurbita foetidissima ) and
common milkweed (Asclepias syriaca ), the effects of several plant growth regulators and culture temperature on
shoot multiplication and rooting were investigated. In buffalo gourd, the greatest number of shoot from shoot tip
culture and well growth of formed shoot were obtained on the MS medium supplemented with 1.0 mg/L BA and 0.3
or 0.6 mg/L. IAA. Whereas kinetin and 2iP were not effective for shoot multiplication in vitro . It was found that 22°C
and 25°C were suitable for shoot multiplication. Roots were easily formed by the addition of auxins, especially 1.0 or
2.0 mg/L IBA and 2.0 mg/L IAA. Over 90% of plants survived successfully after being transferred into the field. In
common milkweed, BA was more effective than kinetin or 2iP for its micropropagation in vitro . The increased shoot
weight and number of nodes per shoot were obtained on the medium containing 3.0 mg/L. BA and 0.3 or 0.6 mg/L
IAA. But 2iP promoted the shoot elongation. In addition, common milkweed was sensitive to culture temperature in
vitro. Temperature around 22°C was favorable for shoot multiplication and growth, whereas temperature higher than
25°C usually reduced the rate of shoot survival rate.
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ofd 5% 543 7IAL AMETE AT T AEol A 1983).

U ZAF EAo] Z UeiXA] & AEERE v]$ woh ¥ Buffalo gourd (Cucurbita foetidissima)= thdAl vtah 24
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al. 1989). =8 & ARE gol TR len F7de
237t 2 He o] o3t diEle] U3 (Somogyi and
Heltman 1995), A 5Moll= cassava Bg] WHgon} ke A
Ho} ghe-xo} glen (Dreher and Berry 1983), Eajol= &
X3} ZHds @] gol shiEo e, Ak g
B4 (linoleic acid) 65.3%, 284k (oleic acid) 23.0%, &
] EA (palmitic acid) 6.1%, Z18]F ZAE|o}2 AL (stearic
acid) 22%2 T4 ik A o] FEL vjF YR
TAANA ALBFEE AMET T FA] FE Akt
Hale] £ HE T o] NAEEAY Lol Tt
AAFHE 7T Yo (Berry et al. 1975; Berry et al.
1976; Vasconcellos et al. 1981; Fan et al. 1988), o] ZE-oj]
g AF7E thado g AsE] 7 9t} (Scheerens et al.
1978; Knapp and Fahnestock 1990; Hibbard et al. 1997;
Cosse and Baker 1999).

Common milkweed (Aselepias syriaca)= W71 3o
Sahe Pkt Thaq NE2A vF B ke AP
$Zozy o 23 Ade] o AZe AAoIT) AT
$3 A%sl 5B 99A 5 oNE AT oo 242
el asclepiadin, asclepion, galitoxins2] 30| §f3lo
ofgjztgo] AgALE Hel gAY (Kaul et al. 1991).
o9 FFANEL o] HES oF 7HA §EE olf e
g $Ae] 3% 1§ TEol A ARY ASAZE o)
8tA4.2™ (Joubert 1989) K& 17 hEF2 29| o475
A o] AES v} Utk =3 common milkweed= 3} 0]
oFF B 717 Fold AR M E HRoEE o]8H
I U nFee B8y 54 #ME Bud b gtk
(Jones and Von Bargen 1992). HZ2ol&= o] 2B A SE
S 93 712AT FHOE MM Eedol] B3 A A
=3 At (Groet and Kidd 1981; Singh 1984; Therrien
1999). 2% EF33 AF7HA buffalo gourd s}
common milkweed= U¥iIolA o} go] d2R)A] sk
T ol@ AT 488 540l e WA Y= A
otk W B ABE of TR BB sl Bue
N Fogn AF FAHSo Y {12 AR5 EASE
£ B8 NES 948 99 /1ZARE W) 99 S

o
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Buffalo gourd (Cucurbita foetidissima)$} common
milkweed (Asclepias syriaca)®] FAE oF 30459t AL
(5C) A% F 20C2) £40) 8A17 AAGLLE. oI F 95% o
22 187} 2% zJolgLiHd (sodium hypochlorite) 2

2 2087 B A%F 9352 283 A 0hg 4o
3% ¥3¥E MS (Murashige and Skoog 1962) ZAjujx)o)) 1}
Zlo ol AIFith wolstd (F:Ye] A A EAY
AL 0.5 cmA7IE ANHsk] BA 1.0 mg/Lt 1AA 0.3
mg/L7} E3E MSuAlo] HE3Ach v 5= 25
+2CE $Astgon FFE (32 pmol -m” -5 )HOZ 164]
7+ 2 Eich

TIEAl o

A7) R B3HE A2 8A & buffalo gourd &) 3¢
AY REX common mikeed ] 739~ § vj]4 FelrM BA
(6-benzylaminopurine) 0.3, 1.0, 3.0, 5.0 mg/L$} kinetin (6-
furfurylamino purine), 2iP N¢-(2-isopentyl) adenine Zt2}
0.3, 1.0, 3.0 mg/LSt IAA 03 mg/LE E£A2)§ w=jo]
Fagith A=A 55 4927 BA AlN A 34
3yt 7MY d3Eigenz 2245 BA XEAa A%
Z4% AR oA GPS ZAES s 1AA (-
indole-acetic acid), IBA (3-indolebutyric acid) @ NAA (I-
naphthyl acetic acid) ztz} 0.3, 0.6 mg/L9} BA 1.0 mg/L
(buffalo gourd), BA 3.0 mg/L (common mikeed) Z§Ag]
g sol W 455 AYEAE ZABSAG ol AP
MSuljR)el) AL 3%, agar (Duchepa Biochemie BV)&
0.55%, pH= 5.8 (¢ A)E 23392 magenta box &
AHE-3l=d old 50 mL wiXE F-F39 MG 106kE
< AN Y 25 2582, FHFEEE 0%,
e 32umol - m’ -5, BFI)E F 18A7 ¢ 6AZIOR

st
U2

HF2EIE 71 AxFH 2 A tiAlE 9EE AE
3l7] 913l buffalo gourde] AZE BA 1.0 mg/L9} IAA
0.3 mg/LE &£3% MS ujA]9), common milkweed= BA
3.0 mg/L9} IAA 0.3 mg/L £4 MS ujxjd] HE st 18T,
22°C, 25°C, 28CE 2% A dIA 477 vigst F 34
3 Aol MR 9B ZAgT MYRAL 7S
2 442 FYs sk

7| =

Buffalo gourd®} common milkweed 2] ¥Z& s 1AA.
IBA 2 NAAE zZ}z} 0.5, 1.0, 2.0, 4.0, 8.0 mg/L. &+& 7]
£ 3t AAEAY HEE FEANAT o%s HER
common milkweed?] AIZE ¢ 4cm AVIE ZAT T
IBA 10, 20, 40, 60, 80, 100 mg/L &d¢ z+z} 0.5, 1.0, 2.0
N7 AAE % MSHAG] AP 45 F 22 AEE 2
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Buffalo gourd £2} @olg2 wWAE|oA] 159 F 8.3%9]
Bstg ol AN 402%2 Z7Hh (Figure
1A). Common milkweed 8] £zx}gopl= 0] 73 £-o] slo} o
FeldA g wolg AZEE B 159 F doke2 71.2%
o gatgic

7|LH AlZANXE Bl ZA0] O|X|= 245t

ocOoO X o1 <

Buffalo gourd9] 710 AxZ24 @ Ao njx]E AlolE
71de] &8 XA 23 (Table 1) BA XH2|A] e A

Figure 1. Micropropagation of buffalo gourd.

(A) In vitro seed germination under light condition for shoot tip
culture;

(B) Multiple shoot formation from shoot tip culture on the medium
containing 1.0 mg/L BA and 0.3 mg/L [AA;

(C) In vitro rooting on the medium containing 2.0 mg/L IBA;

(D) Reestablishment of in virro plant into the field after 2 weeks in
culture.
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4 9= ®HA kinetin® 2iP AP NxF
2] &37} v|¥)stgch 3] BA 1.0 mg/l M)A AxZA 5
+ & A7l vs) of 4~6ul 2 FrISA T (Figure 1B). &
A Fol AN BA A7} OE A|EF LA B 43
gtk B3] BA 0.3 mg/Le} 1.0 mg/L HFolA A Fo]
oF 250.0 mg o2 7MY Y3 IR, thE Aol vla] < 2
o] S Jveblct AT BA FE7F o] Ko} 3713}

Table 1. Effects of cytokinins on the proliferation and growth of
shoots from shoot tip culture of buffalo gourd after 4 weeks in
culture.

Type of Concentrations No.of Shoot length ShOOF fresh
- weight
cytokinins (mg/L) shoots (mm)
(mg)

Control 1.0¢ 2.le 89.0d
0.3 1.3c 29.5¢d 250.2a
BA 1.0 6.0a 21.0e 245.3a
30 1.8b 20.4e 98.9d

5.0 1.0c 21.6e 110.1bc
Kinetin 0.3 1.4bc 25.0de 160.0b
1.0 1.0c 52.9a 175.3b
3.0 1.2¢ 34.6bc 176.8b

%P 03 1.0c 32.1cd 107 4cd
1.0 1.0c 40.0b 134.7¢
30 1.0c 25.5de 94.0d

Addendum to the MS basal medium was 0.3 mg/L IAA.
'Mean seperation within columns by Duncan’s Multiple Range Test
at 5 % level.

1
Al

Figure 2. Effect of cytokinins on the micropropagation from node
culture of common milkweed after 4 weeks in culture.
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Table 2. Effects of cytokinins on the proliferation and growth of
shoots from node culture of common milkweed after 4 weeks in
culture.

Table 4. Effects of various auxins on the proliferation and growth of
shoots from node culture of common milkweed after 4 weeks in
culture,

Shoot fresh

Type of Concentrations No.of Shoot length

.. weight
tokinins mg/L odes

cytokinin (mg/L) n (mm) (mg)
Control 4.6¢" 35.0c 38.0e
BA 0.3 5.9b 60.3b 124.7b
1.0 5.5b 58.4b 132.5b

30 8.0a 62.6b 235.1a

5.0 6.0b 61.2b 251.0a

Kinetin 0.3 3.6d 52.3b 81.3d
fne 1.0 3.8¢cd 52.4b 77.4d

3.0 4.6c 54.0b 86.8cd

2ip 0.3 5.6b 91.1a 92.9¢
1.0 5.6b 103.6a 121.3b

3.0 6.0b 100.0a 125.2b

Addendum to the MS basal medium was 0.3 mg/L IAA.
'‘Mean seperation within columns by Duncan’s Multiple Range Test
at 5 % level.

Table 3. Effects of various auxins on the proliferation and growth of
shoots from shoot tip culture of buffalo gourd after 4 weeks in
culture.

Shoot fresh

Type of Concentrations No.of  Shoot length .
auxins (mg/L) shoots (mm) weight
(mg)
Control 1.0¢' 22.1a 89.0c
0.3 5.6a 18.0a 211.8¢
IAA 0.6 6.8a 20.2a 276.2¢
3
IBA 0.3 3.0b 20.9a 320.1a
0.6 2.0bc 13.1b 213.7¢
0.3 44b 14.4b 114.0d
NAA 0.6 32b 12.0b 98.3e

Addendum to the MS basal medium was 1.0 mg/L. BA.
'Mean seperation within columns by Duncan’s Multiple Range Test
at 5 % level.

A AAFE 2318 JA =AU A Kinetind} 2iP 3 2] 7o
1= AxAAo] 2AHYEH, E3] kinetin 1.0 mg/Lol|A
AL S4cmE 27 L BAAM o) vla] @3] Ao
Z228& ¢4UU) Leedd Thomas (1985)+= buffalo
gourd®] Alx Mgk @ ofolE BA 1.0~5.0 mg/L, NAA
0~0.1 mg/LE 371 wiA]el A WS 79 BA 1.0 mg/L
Aol AxFHol 7P FasAThy sted 2 4P
ot gAshe AgS HAth

Common milkweed 9] 7% Al|EF Y H7}E R
g 23 % AxAAFo] Fotste A4S el

Typeof Concentrations No.of Shoot length Shoot. fresh
auxins (mg/L) shoots (mm) weight
c (mg)
Control 1.0¢' 22.1a 89.0c
0.3 5.6a 18.0a 211.8¢
1AA 0.6 6.8a 20.2a 276.2¢c
IBA 0.3 3.0b 20.9a 320.1a
0.6 2.0bc 13.1b 213.7¢
03 4.4b 14.4b 114.0d
NAA 0.6 3.2 12.0b 98.3¢

Addendum to the MS basal medium was 3.0 mg/L. BA.
'Mean seperation within columns by Duncan’s Multiple Range Test
at 5 % level.

(Table 2) BA A2 AAFo] FJRFHoz2 Z7EY2
022 2iP A2lFolL, kinetin A FAME ABAF Z7}o)
ZIEE nAA Wskth (Figure 2). AXFAF, 2%, AAF
o] ZALE Y53 BA Mg AWEYA AT BA F
E7} ol wet F718ted 3.0 mg/L 9} 5.0 mg/L X g
A iz wiE o suie] F7HeS JEhen AT
BA H7}e] o8 thAZstsht BA 3.0 mg/Le 5.0 mg/l ¥
E2elE & AelE JehlAl &9tk AzFAE (vl
BA Fx7 3.0 mg/LY W 7P B33 5.0 mg/LE FojA|
A 1 FE 238 AUk tEbA BA 3.0 mg/Lek IAA
0.3 mg/L A7} kinetina} 2iP 8] 7 B} Z2] 2 A
ol A7 olz= AS ¢ 7 AUk o7 A= i
(Kusey et al. 1980) @ Delphinium (Han et al. 1997)9] A%
2 BA7} OE Alo|EF|IUB T EAFIA Ao o
Hagr 2 A8 A9 common milkweedd] AL 2A
o Fgo] ME AL A9 WA i, Al EFdH 7T
o8] Ao 3yt s AoE Jehgsd, W i
4 o F AIEFIUE A3 e vid+E 7t
AI713, olE THA] 1-2vlt)E Hdst 7|UHe sHos
e Ao} AFHH0IT) o] g #ANA E o, vy A
HAF 7t @Y a3 vephd BAY Ayt MR &3
Al Ao g A7

Buffalo gourd 7WHujekA] BAS} 22419 HA =%S &
71 $13td 1AA, IBA 2 NAAE 77} 0.3 mg/L, 0.6 mg/L 9}
BA 1.0 mg/l. £8X% 3 Az} (Table 3) Alx AAFL
IBA 0.3 mg/L A2l 71% Eshdolgon) ohee 1AA
0.6 mg/L M7 Fom, NAA HeldME 238 dAEE=
AS Bk A% AJE NAASHIBA 0.6 mg/LE 37}
g gAY AN E dASHE A4S Yellth JAAE T2
L5 vls Az Fote WA &3E JepIT
El 284 M)A B 26 o]e] F41&8 IS & AUk



Table 5. Effects of various temperature on the proliferation and
growth of shoots from shoot tip culture of butfalo gourd after 4
weeks in culture.

Tem]zerature No. of nodes Shoot length  Shoot fresh weight
(C) (mm ) (mg)
18 3.0b' 15.2¢ 207.1b
22 7.0a 17.3¢ 265.4a
25 6.0a 23.0b 244.9a
30 3.2b 34.7a 181.2b

Addendum to the MS basal medium was 1.0 mg/L BA and 0.3
mg/L 1AA.

'"Mean seperation within columns by Duncan’s Multiple Range Test
at5 % level.

Table 6. Effects of various temperature on the proliferation and
growth of shoots from node culture of common milkweed after 4
weeks in culture.

Temperature No.of  Shoot length ShOOF fresh - Survival
C) nodes (mm) weight rate
(mg) (%)
18 4.8b' 55.0b 77.2b 100.0
22 7.4a 60.9b 231.3a 100.0
25 7.6a 90.1a 234.8a 75.0
30 7.0a 108.2a 212.0a 29.2
Addendum to the MS basal medium was 3.0 mg/L BA and 0.3
mg/L 1AA.

'Mean seperation within columns by Duncan’s Multiple Range Test
at 5 % level.

w}ebA] buffalo gourd®] 7|WZ24]oE BA 1.0 mg/L3 [AA
2 03-06 mg/L H7hs= R0l Ak A2k

Common milkweedo|A1¢] BAS}H IAA, IBA 2 NAA &
a5 B (Table 4) 25419 F/ol BAgle] 0.3 mg/L
=57} 0.6 mg/Lel] ¥E] AA|Fo] Zgen E3] IBA 03
mg/L X7} o2 A Boh AAF 7 oL a3F0I3
d ¥HA NAA 0.6 mg/L 2] FelMe 27 Et 23] o
A=A PR A2 AAL 1AA, IBA HEE FHHA
21} NAA HEZ A7) AAldh rlo4+ NAA A
glo A 714 Ao 1AA 0.3 mg/Le} 0.6 mg/l. FE7H=
Ao}z (A, IBAGIAE 0.6 mg/L FEIA vl F7}el
a3Ao)lg= AL 4 4+ Utk "WebA common milkweed
o MYl AAZE 2715 B oS St 7}
A Z34019W BA 3.0 mg/L9} IAA 0.3~0.6 mg/LE &8
Agsh= Ao wigF stk A=A

HHQF BTt A% WA ZAl0| 0jRl= FE

187C, 22°C, 25°C & 28°C Z#AA buffalo gourdS 457}
w3t A3} (Table 5) AW AL 22-25CelA 7
g st 27t S5l et BAF E AR WS
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dA3] AU 2FLE TR B4t Aot
A A7stiot

Common milkweed®] 3% 41z AAFH vl]e= 18C
A 7HE HJow 2L 2ot Fold wet Sk
748ko] UL 18T 22 CH 7L, 25T} 28C A 7hol
= 2A 2xb0]71 g1tk Common milkweedE 71U HlA
F2F wjeshe < ZAF @Ado] B A 2E0F 58
FE HEEo] RolA T 28CAeE AEE] 30% T[Tl 3
o} wjeke- o mel o)XY A polE e R, AN
A9 Az 1HE AAI} U AeZ AMZAE common
milkweed®] 7ol 22°Co) 227t Aok Azt
Fei=g

&~

7| AlEHe| g2

71qellA Z2A19 buffalo gourd®] A% W& FX%3}7]
st MS uix]o} 1AA, IBA ¥ NAAE 1.0, 2.0, 4.0, 8.0
mg/L 73l 4F7% wjekst A3} (Table 5) tHET 25%0)
g 289 FHE ol #AYe] wIEo] 835
~100.0%2 F7ktdch fe, Feda @ Fg YAFS
NAA oA 7H¢ &FFo|glerm 1AA HE NAAS
IBAd] vl8] Bt 28419 HEFert F7Htl ot
ReAdA Ax QAT F7hh i 24 RS
73go] SIith NAA Ao ME vZ4A0 #2 &2 FH
o] By} gol B L AR A2 A, FY
Al A g9 Y5 FHAHY A4HUT =% IBA
TS 4.0-8.0 mg/L MM E Hejggo] BFe vt
W IBA 1.0~2.0 mg/L HZME ] 5ol Fda )L,
Ao AL F3 At (Figure 1C). IAA ATl e
o] 4355 d 2.0 mg/L AjollA AGF AP ¢
A

Common milkweed?] Z$ Ab7)9) thaksl 2 2AA 2]
T By A wro] HARgth =8 IBA 10.0~100.0
mg/L AFE Lo 30%NA 24175 AR F O
T3 Z9olE IBA FEu AT BARLO] 4~5%2] v
S v w232 B melA common milkweed 8} 734
7l AEAS] HEgPEE 5 EY 888 =07 4
siA Bt ookst whye] WERE ¥l "asity A7
Huoh

719 =&t

IAAY IBAE 715 guiAo A @22 buffalo gourd
9] AAEANE AN £3IA7]7] St FHES Halo]
B 3:1u82 TR AR0l o4tk 25 Al F A
&€ A A3 905%2 e 1 oF ARE &
AslA olFoYE #AY & UAT (Figure ID). wEhA
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Table 7. Effects of auxins on the root formation and growth of buffalo gourd after 4 weeks in culture.

Shoot Root
Type ot Concentrations Rooting
auxins (mg/L) Length Fresh weight Length Diameter Fresh weight (%)
No.
(cm) (mg) (cm) (mm) (mg)
Control 2.0¢! 83.0f 1.0d 1.0e 0.9¢ 7.0f 25.0
IAA 1.0 6.6b 190.0d 1.4dc 8.0b l.1c 85.0f 83.5
20 9.1a 315.2¢ 1.4dc 11.6a 1.5¢ 328.8¢ 87.5
4.0 4.4c¢ 199.2d 1.6dc 53¢ 1.2¢ 87.6f 100.0
8.0 3.0d 136.4¢ 1.4dc 4.7c¢ 1.0c 74.6f 100.0
BA 1.0 4.9¢ 341.6¢ 1.4dc 7.4b 1.4¢c 277.0e 100.0
20 4.1c 450.6b 2.4¢ 7.8b 2.3b 371.8ed 100.0
4.0 4.7¢c 464.8b 2.0dc 7.2b 2.1b 346.0¢ 100.0
8.0 2.4ed 525.8a 2.6¢ 7.5b 2.7b 472.8d 100.0
NAA 1.0 8.6a 223.0d 24¢ 7.1b 2.0b 887.0¢ 100.0
20 1.6ef 190.2d 3.8b 4.5¢ 2.6b 915.4¢c 100.0
40 0.9f 29.0g 8.0a 2.6d 34a 1805.6a 100.0
8.0 nd. n.d. 4.0b l.le 4.0a 1419.4b 100.0

'Mean seperation within columns by Duncan’s Multiple Range Test at 5 % level.

buffalo gourd2] 71 AMRE ¥ o] £3}A|H Auljsl=H|
£ 4 o8l gy A=A 1Y common milk-
weed®} 74 7IW o] vy, S Rl AT
Bl gigidE EL8AS T HsiAE A
Ho= IEIES Yy Aol Yasitiy Azdrt

H 2

Buffalo gourd®] 7luluje} AAE &Ysrl sk, 71
o, 34, el AY AAXPA G wigR £4E F
B3z £ 492 533U Buffalo gourd®] Fa= ¢
Bt B Ho o 52 deole-g ¥4 F UMt BA 1.0
mg/Lell IAA 0.3~0.6 mg/L7} E832)d MS vix)o]A) 2z
F4 2 A%o] 7P FERL kinetinF 2iPE AEF4 )
2 %S "AA FUd FHE AT ARG 2E&
22~25Cqch 7IWE2E 284 HUIE 44 FEHUAE
E3] IBA 1.0~2.0 mg/L 2 IAA 2.0 mg/L. G827 7]
Fol 74 aatAe o, AN AR Fsdch 42
AZE X3 o4& A7, AEZC] 90% o)l 23

L

o

Common milkweed®] 215 7|U] 331 HAtelol A
oAl A}, wolgo] 71.2%E ¥lRE Ech Aukzyog
BA7Z} THE AlolEFY Bt 7\ AR o] ZaZ oot
et wal F3= g3t} BA 3.0 mg/Lo) TAA 0.3 mg/L
E2 0.6 mg/ll ELAY3= ol Ax BAF, v+ F
Zhll EAFAHIUL 2iPE AZAF] FHAHo|Yrt Com-

mon milkweed®] 7JWAZLE o olF Rl =), 22
CollA o] FI g WA 25C ol ellMe AT T2
3tgdtl. Common milkweed®] 29 71 22&o] mfj-$- A
ZsgEd WAl A%RE IBA 10.0~100.0 mg/L £oj
30~120%2F X F MS vjxo] HF3AE A5 e2&ol
4~5%Z vl R3ket.

AL B d3E 85 FAeAY SRS 329497
e7/igdTAE g 9% R

g2d
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