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Effects of Seed Storage Temperature and Pre-Treatment on Germination, Seedling
Quality on Wild Trichosanthes kirilowii Maxim and
Trichosanthes kirilowii var. japonica Kitam

Su Gwang Lee, Hyo Yun Kim and Ja Jung Ku®

Plant Conservation Division, Korea National Arboretum, Pocheon 487-821, Korea.

ABSTRACT : This study was conducted to determine the effects of seed storage temperature and pre-treatment on seed ger-
mination, seedling quality and vigor index of wild Trichosanthes kirilowii and Trichosanthes kirilowii var. japonica. As a result
the highest germination rate of 7. kirilowii was the 95% at seed stored in room temperature and then soaking for 24 hours in
dH,O. And the highest germination rate of T. kirilowii var. japonica was 96% at seed stored in 2C and then soaking for 24
hours in GA; (100 ppm). But the seed germination rate was non-significance in pre-treatment at seed stored in room
temperature 2°C. Seedlings of 7. kirilowii and T. kirilowii var. japonica showed not only the best seedling quality but also
seedling vigor index in seed stored at 2C and then soaking for 24 hours in GA; (100 ppm). In this research, 7. kirilowii and T.
kirilowii var. japonica seed were stored in room temperature or 2C, and then sown in peat moss, seed germination rate was
more than 90% and production of superior quality seedlings.

Key Words : Trichosanthes kirilowii Maxim, Trichosanthes kirilowii var. japonica Kitam, Seed Germination, Seed Storage
Temperature, Pre-Treatment

M oA AT EeEER), ©17188 FIRER)e] fsos ARt

AT} (Ahn, 2008). TI7HNA SlEER]E B B2E 4AY

SF=ER (Trichosanthes kirilowii Maxim)9} =3l=ElE]
(Trichosanthes  kirilowii  var. japonica Kitam)= 8F3}
(Cucurbitaceae) 3F=EFE (Trichosanthes)?l &dk= ThAAY
BE2E2 SEuet S5 ool xdt). shsEEe Yol
GEUAH A A3 Erele TR0 R o=t} sh=Er
gol vjal] =Fslstlels ol A1 AR Gt =AY
olt}. o ZHE st oA HTE o] 4839
o, gu, Kt g BYPE ko= ARG Frh (Lee,
2007a). FHgelA shsEl] #5S 7l BEE 452, 7T
W RS sk, giilE 2%, TAE ZFRlole} sl FEA

2 @EEvERD), 2Fls (EIESER), S-St (EER), 2

S, ARAE o] &S|E sfaL, Aok FAMIE 9%
3IAth w@slEEEE E718 AYd & FAS HAFARE
A3l 7= she, el shsElel e 8EE ARESIS]
t} (Korea National Arboretum, 2009). £3] 3lsEle|el =
Folstlle 5/4d0] Aof st R 28] 7ted Ao
2 B3 vl A= (Jeon ef al, 1998) X% &R0t}

AF7HA shsErEldl #gt 8 AFEe o 9 AR
A7 gF-Eo 2 §4ksl (Zhoh et al, 2007), I
(Ozaki et al, 1996), &4 (Kim et al, 2008), FHIV
(Lee-Huang et al, 1991) 52 <ghd A} HE E4
(Lian et al., 2012), ©]8}8-8 24 (Jeon and Han, 2005),
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AE EA (Koh, 1981) 5°] B = Qct. 3+ w#sls5El SAXE2ER} FXe]
g Fe oy, g ux) 2 ad@y NEF S04 & FAAZLEE Kim % (2001b)Z+ Hwang 5 (2012)°] <]
7} Qe ACeF BV (Kim ef al, 2001a)d B} St} o] 3 TAke] welge A1 §A4 ¥ 4 e 20T, 2T,
4 skstle|e wHelsEre vt 2 ohkst Aokg BEdos AR (AE4 24T +4 C)_E galailen 20Te 2TE 2
okg|el 9 AR EAATE 2k vls) FAkdolel Al A 202 (6027holl AR AAEe vF 3FE A TR/

= EYo] wolol| Xl G (Choi er al, 2010), T4 & E GA; £ (100 ppm)ol] 24417+ XA )¢k A2]+t9}
FHol #A3k AT (Sun et al., 2008), S $3 BEF L =12 delsiunt. v A=20 34 (Lagenaria leucantha

o2& 7] AT (Jo et al, 2007) S°| MPHJS W =
ARz el mE FApdole} o] mE f8B A
54 Tol THEA X
AR skl widsksERlE Azt AL o]HAA] ¢
o} ope] shsEle]e wHElsEEE TR AFH ] 2ok
& EXOo=E AMgEIL ot oo Hlg] I el F5et
7] wiitel] F=E RS Tl skl Ak (o et
al., 2007). 53] ool AL AF A9} el wie} oa
o} AEgFo] gekd 4= 71l (Gupta er al, 2013) #
FA9] FgAE AN AskE flEiM= AE flg 7=
ACl Fapdolel AR RS FS5eE W7 FHE ]
of gttt Folutt opFAE Wolslr] Aget $go] oy
H FRo] EstAY Wolgo] A xste] (Bewley, 1997) &
ARG} AP 5o A-s wolxz] g2 opg A
o] Aol AHskE Qg 7P F88k dAloltt (Bonner,
2008). AA A= el orgAtE o ge e
Foll Fegslo} AFale]ore] wolgs} Aol (Lee ef al,
2013) & F Ao @AM HH AEs7] olH-e A
CEE Wolgy ARG GRE 3§
-

2~

(Kang et al., 2004)7} $)
Eab7] el A AA Al setekE, s2eA] B Zetoldy
Aol 722 AEA ool B34k 7]so] a8t} (Nascimento,

2003). wWebd Z A= oo shsElelet m@ekstE] F

QL=

Apgolst fri ASER PlE FAAGLEs A4e &
S8 b1 A8 TRee 2 AT esistel 4]
gkt

RZ 9
1. AR

AFE MAXZA] EFE Aol 2HYsks shsee st =%
shsEte]o] e8] ded FA B =k dnfE 201249
ll%J 1Y A3 = Ao Hof MR o]Falnom, o]

T HE A55 AASL Setow T FAt Adst
Atk AHE FAE oM TAE E8F 0= AFshs W
¢l 2% NaOCIZ 30%7F M3 (Sauer and Burroughs, 1986)
AL SRTE 53] o) Al F SAA 2407 F_t AFA
7Azsted 50 me conical tubed] FWolM AF H7pA] HAA
e (24T 4Tyl 1€ 198 AA3FATH
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Rusby) A} @olA] S749F GA; 100 ppm 1 ~29 A4
Ao 2ol(97%)S B (Kang ef al, 2003)3+ 23} Sun
5 (2008)°1 28l GA; 200 ppm A HZ ] Wols-S B
JLBFAARE 100 ppmt ' 2to] (4%) §lo] E&2Q1 SHA
GA3 100pme }\—]Eﬂ ]. 1:]. x{;ﬂﬂﬁ }_x]_‘— _],]EU)K
(potgrond H, Germany)’} FZ¥ 50+ Z&2 A Eg]
(plug cell tray)°] Z} v} 3 f4 F 1699 WO 4
d (FE 1604 el st

%_

3. 20l Y RI MIEM TAl
z_;(}mo]g: ]_oﬂo] ANEE B 223 AL o) 3 Ho
Falon, wolgo 64 59 (IF 35¢ F) Hlo|E=
%*1 ob’i FE ASEAA] 24 (), F5 (¢l), G (),
% (mm), %ﬂ (mm) R AYZF (mg, A she 2 24 7
A 69 5Y AN OH, AFH (mg A - s Al
BE 1597 AN FE3) }ﬁﬁ& g T A EE o

galod 24590, FANGLES AAe] e A5 o)
W A% 2 AR ol Ao AN,

_/,L‘?JL/\

(BW-DW)/BW x 100%

Bw: A% (Biomass weight), Dw: 7453 (Dry weight)
QE3} Qe s W olN 20 AS e =
o4on, 290 o} 1 e 4okl Bade 7ol
Atk Egk fFEO €88 Uehll= XX (Abdul-Baki and

Anderson, 1973)% /\]-B-E]‘:— B & A4 (Seedling Vigor
Index)?} W EH FEEHAF (Modified Seedling Vigor
Index; Afrakhteh et al., 2013)5 53} sl=ElE] ¥ %3}
S| SApLorel FRAS At 24E st

R

(Seedling Vigor Index, SVI):

SVI = Germination (%) x [Plant height + Root length]

- HEg 1:1:@1—\‘:':1 ;(]_r

(Modified Seedling Vigor Index, MSVI):

MSVI = Germination (%) x [Plant height + Root length + Fresh

weight (Top, Root) + Dry weight (Top, Root)] / 6
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. SHIXe]
1A= SPSS (ver. 12.0 Kor) Z2IHS o] &3] T}

0

>,

Wk BALA (MANOVA : Multivariate ANOVAYS E3) ]
g7+ Fo8s AHRgon foido] = 7% Duncan

Multiple Range Test (DMRT) (p =0.05)% 23} AZ3}1Th

o Dz

Zu ¢
1. SAXE2E Y Hxj2jol w2 gol2

FAAFLE (20T, 2TC, d2)9} AAg 2T, T/
2 GA; 100 ppm 24717+ HAXE 7} sksEle] et =78lsEr
g FAPZolel] nX= G A A shEERE A
F T 255 AN 95%2] 7P =o wols-S UE
wor, U AFLE GA; &% (100 ppm) A2
(94%) @ UIETF (92%) o2 & wol&S HAuTh
(Table 1, Fig. 1). 3FAI9F 247 270 WolA dx2e
ojAdo] AR eyt =FslsEEE 2C ALAY F
GA; €9 (100 ppm) HAAZGA 96%2] 7HE =& wdol&
S Jehiglen T AALwo] R (2%), =7F IA
A (85%) o2 E Wolg-g Bt (Fig 2). skt
o} mRIA R 2T A4 WollA dx2le el 94
H=] ¥},

2T} 2A ol wvlgl 20C HFFA= SHEEH
43 ~ 66%, =FZsHsER] 67 ~72%2] woleS Ho 2C %2
2Rl vls| wolgo] 24~ 52% 7HA3ISIT) o)d Az}
£ 20C ARA| W49 (Cynanchum wilfordii; Hwang et
al., 2012)¢} 87| (Astragalus membranaceus; Kim et al.,
2001b)e] Wolgo] dES Rud Ao} Aoladed F
2de Mo} Br)s e YRAMEEH T2 T
FEEAG7IA] A (Lee, 2007a; 2007b)517] Wil —20T
NNE FAEHEE A 2 235]H T2 wolgs vepd
Zog Azt AT shsEe et w¥elksEe ey

ST olst ¥ dE9 et Ao AEE HER F
$ AFE ofaly] wEel 20ToN A3t A9 27} 2
2= B Holsle] A7l Y% Zog AgdEn. &
3] A7 ool 1o folAd (3HeEERE]; p<0.001,
=ZshsEl]; p<0.01)0] AFEH Aol ol5 SIS, ©]
n] slsEle] HY FAANFLES 25~35CE B (Sun ef
al., 2008) g A3} A AT} Fg sksElel= 2C Z2 4
2AAFAR] 739 HA = olgol #2lFel jolrt 17
A erxar, —20C A=A 2700A T fo)ido] A=

Ak, =FslstEs ZZeM A2} okl 2]

==

=
2=
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U R2 HSEN0| 0fFE G
Q) 9L vAA erghrl.

Sz, waelsElE] BF 209} oo A4E FAE
A)e] glol BET Al 0% olFe] e wWolge myt
WA stsee edasEEE SR5 2 GA, £9
(100 ppm) 24417+ A7 B4 wolg o] FPL v

AR ke Aow ek o)dd Ade vl AE Q) o
ol, 9], Fute] 4 AE A7 wh} B4 Wolg B
Holaziel AolE el R Aold AHE UErITh

(Lee et al., 2009). L o] sisElele} waalsElEs 2
AAFeE QCsh ALyt Aaslel Fol BYakA 2w 3

#e] Wolgg 1ol AO% Az,

Effects of seed storage temi)eratu re and pre-treatment
on germination and seedling growth of T. kirilowii.
(A) Storage temperature —20C, Pre-treatment control (B)
2°C, con (C) RT, con (D) —=20C, dH,O (k) 2C, dH,O
(F) RT, dH,0 (G) —20C, GA; 100 ppm (H) 2C, GA;
100 ppm (I) RT, GA; 100 ppm.

A

Fig. 2. Effects of seed storage temperature and pre-treatment
on germination and seedling growth of T. kirilowii var.
Jjaponica. (A) Storage temperature —20C, Pre-treatment
control (B) 2C, con (C) RT, con (D) -20C, dH,0O (E)
2C, dH,0O (F) RT, dH,0 (G) -20C, GA; 100 ppm
(H) 2°C, GA; 100 ppm (1) RT, GA; 100 ppm.
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Table 1. The germination rate by storage temperature and pre-treatment on seed of T. kirilowii and T. kirilowii var. japonica.

Treatment Germination rate (%)
Storage Temperature Pre-treatment T. kirilowii T. kirilowii var. japonica.
-20T Con 66.1 + 18.6" 69.4 £ 4.8***
dH,0O 43.3+10.8° 722 £11.7%
GA; 100 ppm 56.7 + 8.8" 67.2 +12.1°
2T Con 922 £1.9° 922 +1.9%
dH,O 89.4 + 4.8° 85.6 £5.1%
GA; 100 ppm 93.9£1.0° 96.1 + 3.5°
Room Temp. Con 922+1.9° 94.4 £5.1°
dH,O 95.6 +3.9° 85.6 £ 12.5%
GA; 100 ppm 94.4 + 5.1 76.1 + 3.5
Storage Temp. (S) ok ok
Pre-Treat. (P) * NS
S > (P) NS NS

*Values are mean + SD. Values are means of triplicate.

**Mean separation within columns by the DMRT (p < 0.05).
NS/ * kkgng

shEEle et gl A2 A =3sksER 4] GA; 3
AH = 27y S/ Aol vls] welso] 9~18% ©]
& AHste] GA; IAA] b o] dolgo] A EE B
g A4} (Kang et al, 2003)2F LA slA|
S shsElR S 2 Aolg Ho] Hrh Wy
| 283k 2oz Azbdrt

AF7H] BalE shsE]e] Wolge FolXd 3 Al
88% (Choi et al, 2010)2} GA; 200 ppm HAAZA] 48%
2 X3 (Sun et al, 2008) E B} o} E A7A 96%
o] wolg-S WAt o|x§ wWolge AjolE B o= F
AR EF (FERS), 285l AF AASE A Zpo]
oA 7IQ1gk Ao g A7heT,

=

1_7]—_:]_—
)

O
—
=]
gt o

2. SAXERE W Hijed U2 fe £4

Aot AL FRO S nXe TS A
A3 shsErlE 2T A% F GA; £ (100 ppm)ell 24417+
AAAE @ FAE W TR S50 24 54mn
A< 8o, A= 12mm, FF 13mm, 27 113 mn, ASHF A4
5 739mg, ASHE 723mg, AFE A 176 mg, ASH-
103 mg © 2 $-313 Tk (Table 2). 53] 71 2 HEE {5
FHAF7} b2 157373 298692 H APz FollA 7FF
=4 Jebdon 43 T GA; £ (100 ppm)oll 2447+
AAAE 2AMME TY < (p<0.001)01A 73 5
o] AEEA EEAFE VeI

ekt 9k sksEke]sl nRRVAR 2CA § GA;
B (100 ppm)l| 24A7F HAHE] FAE HOIAR] R
AGEAH o =4 44mm, G5 107, G= 21 mm, G 22 mm,

56

; not significant, significant at the 5, 1 and 0.1% levels of probability, respectively.

=%

130 mm, AE%F AAE 553mg 2 ABHE 363 mg,
Az AR 103mg L A3 3mg o2 53Tk
(Table 3). 53] 71 2 WHIH F2 =47} z2H2t 16807
I 206112 £ AAZRA FollA 7 #=A Yepgon 2
A% & GA; §9 (100 ppm)ell 2447+ HAAE] 2=
Y FF (p<0.0DelA e FHe S5 dEAF
HeRH AT
shEfelot w=dshsEl] 419 GA; AR <lal frE9
ASEA T FERA G FEaAE AFolRer 53] 2T A
TR A FoHoE TR A4S e ol=
T GA; AAAE = wlFe] A4S w9} wols FXIA7]
A B2 WolE ARSI THH
X3 (Balaguera-Lopez et al., 2009)% w}<}
b 28X F4 Pol 9 ASEA digt 4
Algsiy Forh 27] &gy AT 293e
%93 @4o0]t} (Mishra and Salokhe, 2008). 3F<]%k
geiR) o] 3 PR 35 fH SEAFE vEeR
o] AulE F38) 715 (Manangkil er al., 2008)%]
ofof 7] wjiZol & AellA] AAE ol 23 f1 &Y
A5 oz thekst Al A Ago] ast Aoz A
Z+eEc}.
sl 20T A FAke] MAe] =2t FEo A5
A & AT @, Ash 612mg, 546 mg 2 VERES
AF% @A, AshHS 88mg, 73 mge & HAH HES B
A FA 2710 Atz Hjsl] o] & Fo=
=

W23 eRiglon] wgshsele me

=

=
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Table 2. Effects of seed storage temperature and pre-treatment on the seedling quality of T. kirilowii.

O
o

15t

Plant leaf  Leaf  Root Fresh weight ~ Dry weight Reducglon rate $eed|mg
Storage Pre- heieht No. of width leneth  leneth (mg/plant) (mg/plant) (%) Vigor Index
Temperature treatment (mgm) leaves (nm) (m% (mgt)
Top Root Top Root Top Root Original Modified
-20C Con 59.8 6.0 26.0* 29.5% 89.7° 612 546™ 88 73" -85.62 -86.63 9881° 16177%*
dH,0 717" 6.7% 24.1% 260" 747 585" 333 112" 927 -80.85 -72.37 6339 91538
GA;100 ppm 83.6* 8.0% 158 155 111.5° 622" 342¢ 143 91* -77.01 -73.39 11062¢ 13164’
2T Con 63.6¢9 5.7° 236" 258" 102.1% 624> 548> 141 917 -77.40 -83.39 15277 24121°
dH,O  46.4° 4.7¢ 23.4% 267® 723 501 747*° 115" 109° -77.05 -85.41 106119 23701¢
GA;100 ppm 54.3%% 83* 12.7¢ 1339 113.3° 739% 723* 176 103° -76.18 -85.75 15737° 29869
Room Temp.  Con 79.4% 7.7 19.2¢ 207 77.5¢ 853" 515%¢ 184 98 -78.43 -80.97 14466° 27766
dH,O 5549 57% 240 276" 87.8° 573 373¢ 156 101* -72.77 -72.92 13689° 21449°
GA;100 ppm 74.9> 7.0% 294 29.4* 958" 696™ 684 173* 105° -75.14 -84.65 16114* 287717
Storage Temp. (S) o NS NS NS NS NS * ok * NS NS ** o
Pre-Treat. (P) * ok * * * * NS * NS NS NS ** *
S) x (P) NS R NS NS NS NS NS NS NS * *
*Mean separation within columns by the DMRT (p < 0.05).
NS x wxand ##%; not significant, significant at the 5, 1 and 0.1% levels of probability, respectively.
Table 3. Effects of seed storage temperature and pre-treatment on the seedling quality of T. kirilowii var. japonica.
S Plant Leaf Leaf Root Fresh weight ~ Dry weight Reducglon rate seedllng
torage Pre- heioht No. of width length length (mg/plant) (mg/plant) (%) Vigor Index
Temperature  treatment (m?n) leaves mm)  (mm) (o)
Top Root Top Root Top Root Original Modified
-20C Con 47.9" 73 202 198 978 416 483" 71° 78 -82.93 -83.85 101119 13807%*
dH,0 42.2¢ 80 191 224 1321 4884 333> 102 112 -79.10 -66.37 12584¢ 14551%
GA3100 ppm 55.3™ 10.3  16.5 20.6 153.2 421°d 470 96® 152 -77.20 -67.66 14011 15092
2T Con 51.5> 12.0 120 13.5 103.2  383¢ 256" 67° 63 -82.51 -75.39 14263 14194%
dH,0O 61.4° 120 18.6 200 1206 4764 313> 104 74 7815 -76.36 15579  16392¢
GA;100 ppm 44.6* 10.3  21.0 229 1303 553" 363" 103" 93 -81.37 -74.38 16807° 20611
Room Temp. ~ Con 53.8" 9.7 207 227 1044 534° 332" 103 98 -80.71 -70.48 14934> 19276
dH,0 473110 180 186 1192 508" 346" 98" 86 -80.71 -75.14 14252 17184
GA3100 ppm 77.7* 13.0 193 21.0 139.0  623° 367° 147 90 -76.40 -75.48 16490°  18310°
Storage Temp. (S) NS NS NS NS NS * ¥ NS NS NS NS % *
Pre-Treat. (P) NS NS NS NS NS NS * * NS NS NS o *
(S) x (P) ok NS NS NS NS NS NS NS NS NS NS % NS

*Mean separation within columns by the DMRT (p < 0.05).

NSk and **;
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not significant, significant at the 5 and 1% levels of probability, respectively.
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ABAZ} HI/dA o ® Zhaste] A= o] GAyE WA
o2 ZA3}=o] (Finch-Savage and Leubner-Metzger, 2006)
A EM Eo] FA3 At FESS (Al-Hawezy, 2013)2 91
3 2 Hago] skatkelet misksEi A 7P =4 W
Eft Ao 2 AZFET (Tables 2, 3). —20C A A2 S
74 % GA, AR o fE ASEY 2 BHAS
I g AUS SEpiglow 48 2 2C A% E4)
Hs) o Azt meb shsetelsh wFshset
? AR eEgle] Yold AYgers FAFEL f5
3l WF A EAZHER 9 AR ;qzﬂ_g olsl vA
ArAel &g ASEAF A3 SHX|LE Hol= Ao= 1}
Ehge,

B Aol AFWIRS F 359 ol F (69 5%) Ho]
B FAE olf szl 359 o] ot g
(Sun et al., 2008) 2= L T WoldAlA AAgo] 7k
% 7] (Mark and Prince, 1981) wioll XAR&o] At

c

BE a7 3ol WelaAE Yol FelAe] #
W (R 5% Flshe AL U8 ALY 4
HE g5she ouish Rk Wb B ApeiE FAAE
sl AAEIE Yelele] o o] e Worast el
HEES 5T 5 YT AL APPEs Al 2C A

ol
£
C)

As 100 ppm 24717+ HAA 22 YERSIT
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