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Effects of Soil Moisture Condition and Shading on Growth of Invasive
Plant Burcucumber (Sicyos angulatus L.)
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ABSTRACT. Burcucumber (Sicyos angulatus) is an annual invasive plant species originated from North America. This species
grows by twining around tree trunks, and blocks other plants from photosynthesis. Thus, it has caused the destruction of the
ecosystem and biological diversity by threatening native plants. This study was performed to find out the effect of different soil
water content (20%, 13%, 10%, 3%) and various shading degrees (0%, 60%, 80%) on the growth and photosynthesis-related activity
of burcucumber. In the responses of burcucumber to soil water content, plant height (PH), leaf length (LL), leaf width (LW) and
photosynthetic efficiency (PE) were lower at 20% water content than 10% reflecting that burcucumber plant grow well in the less
dry soil and shows poor growth under wet soil condition. In shading experiment, PH, LL, LW and PE were lower at 80% than 60%
shading and in general, the growth characteristics were lowered as the shading intensity increased. The improved growth of
burcucumber under highly or moderately shaded condition implies that the plant can grow well without growth retardation and
can be adapted to shading condition with other tall plant species including tree. Further study on the combination effects of above
factors should be conducted in future for effective ecological control of burcucumber.
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o] AzZP o] yeh WA o] Fa /o] HALEQIthH(Tzoney,
2005). Z| 7HAEE @) oJgt A F ok Asiet
st} AejE 7l ol ek ofg 7FA] AR o] A4
=1 Q= Al o|tH(Smith, 2007).

ZHA R o] & FollA =2 TRE7HA| Bt dsHA WA E
7] wiZell WAAZ1S] Ao o, HelE 4&3] 5HH
FA3}A &AEH (Moon et al, 2007), Al A o] o
o]—X] ol—q_ H:_b‘]— Z__;(]. Aﬂ/k]—al:o] U]—_]"l _"Q,'_%/\ée ]1/]
o 60 o]4f Wotgo] glo] gt ¥ HAsto] FAE A
Abstd gt o g dhAo] A& R = E4d0] 9lth(Kang,
2009). 7FAER E3] ©7|7tol| Ago] eHdstar Al&sh,
FTAARFO| WAL Hupo] thefst, A Ao
shA| ool EAI7F Hot. 53] Aso] A% 7hAHE
HAE weAA e & o E BEYY &9 3
7HA @3S vlA| AL Sl Aol 1y ZhAEEe] A
B Aol FFFE = o8 7R 2 24l digh ﬁ?
A= =93] Aot webA 2 At A1) Aejugte)
x457} = 7]./\]1:&4 _gl_]_zh‘)_] J,]—a] HOH JJ_Q_?S]— AH ] E
S ot B R Y 2ARg 24 sholl A 7R Rk
A5 Hhg Zpol & Belsto] el WA ol Hagt
712X R R o]gstalA; k] gYsteict.
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EYTE0 [ME 4
A& z7]21 15 DAP|| EOF 4=Ho] 10%, 13%, 3%, 20%
o] ZZAo|A 14.4cm, 13.0cm, 12.5cm, 10.8 cm= Ay =
7o= 2 Zpo]lE HolX| a9kt 30 DAPoJA EOF -5
o] 10%Y wj Ao 28.7cm=E 71 A A YEF o 20%
209 o 127 em= 71 BA UebT E"J THE0] 20%
¢l 2743 10% 204 24 vawskelS o 10% 241
o 20% 2 7lo] ]3| 230 Erke A= ey
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Fig. 1. Changes of plant height by soil water condition in Sicyos
angulatus.

Table 1. Changes of leaflength and width by soil water condition
in Sicyos angulatus.

. Water condition Leaf (cm)
DAP o
(%) Length Width
gt

20 4.75a 5.752

5 13 5.00a 6.00a
10 5.00a 6.00a

3 4.58a 5.67a

20 4.92b 6.00b

30 13 5.42ab 6.17ab
10 5.67a 6.582

3 5.08b 5.75h

"DAP: Day after planting.

10%, 3% ZZ10A f-2/do] WeEhtA] ¢Sttt 30 DAPY
Al G R 10% 2704 567 cm=E 7Y AA| e
won EoF =5 20% 27oA 492 cmE FA UEbgTh
(Table 1). =2 30 DAPOJA] & 10%2A4Y 1 6.58 cm
2 7P WA vEsten EQF 5 3%, 20% 20 A=
ool yehR] eioktt. Bk vh-g &8 (Fv/Fm)2 339t
A 583 DS #A7F =4l (Racher et al,, 2000), =
2 BFFS SOl ok B Rh-3 A& (Fv/Fm)2] ¥3t=
Fig. 29} Zrth. 27|21 15 DAPol& ES4H 13%>3%>
10%>20% <=2 0.761, 0.759, 0.743, 0.7329] 7S H ).
AAFo] ZIAE 30 DAPO|= EOF 425 20%, 13%, 10%, 3%
2704 FAA Zpoli= Ho|A| Akfrh(Fig. 2). SPAD Ft
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Fig. 2. Changes of chlorophyll fluorescence by soil water
condition in Sicyos angulatus.
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Fig. 3. Changes of SPAD value by soil water condition in Sicyos
angulatus.
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A deb o, B = 13%, 10%, 3% 204 = 72
do] YeRA] okSkth(Fig. 3). 7ol wHE 30 DAPS]
7HAERE] A F I AEF9] Aib= Table 29F T, 30
DAP2] AAME A F2 EOF 8 10%>13%>3%>20% =
A £07F 528g, 5.02g 4.17g, 2.50 g= YERGTE RAE
o] WAIFE EFE 20% 23} HlwsklS o 10% =
Aol A 22812 71 S Qtth(Table 2). AJ3HFE YAIF= 30
DAPo]| dropi Ax} EoF 45 10%>13%>3%>20% =7 &
o= 1.13g 1.02g 0.87g 074go = YEGTH AR A
32 BEY 1 10%>13%>3%>20% <O 2 1.32g, 1.22g,
1.13 g, 0.60 g© 2 EFTE 30 DAPS] A3t AESS ¢
E 10%>13%>3%>20% 71 £=O = 0.154 g, 0.151 g, 0.140 g,
0.090 g© 2 UEFGITH(Table 2). -8 20| w}2 QYA
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Table 2. Changes of shoot and root weight by soil water condition in Sicyos angulatus.

Soil water content Fresh weight (g) Dry weight (g)
(%) Shoot Root Shoot Root
20 2.498a 0.746a 0.898a 0.090a
13 5.280a 1.023a 1.222a 0.151a
10 5.023a 1.133a 1.323a 0.154a
3 4.165a 0.870a 1.130a 0.140a
80 180
® 0% 16.0
70 F a
v 60%
@ 8% a 2 14.0
60 - S 120
- -
i sl -§, 10.0
£ 2 80
0)
R £ 60
- o
g Wt 4.0
¢ b 2.0
20+ 00 -
a
T
Soil Water Condition (%)
' ASDAP SHAP Fig. 5. Changes of plant height by shading in Sicyos angulatus.

Fig. 4. Changes of plant height by soil water condition in Sicyos
angulatus.
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Fig. 7. Changes of chlorophyll fluorescence by shading in Sicyos
angulatus.
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and Pyo, 1981). A2 15 DAPOf|A| 80% A}-g =AY
6.7 cm= A YR ow, TG} 60% ARg 2ol A=
T4 Q= Aol7F YEREA] 99ttt 30 DAPOIA] 60% A}
FollA 73 ecmE ZA| VERFE O 80% AHFo] 6.7 cm,
2Agol] 5.7 cme] =02 ZA Ve THFg. 6). ¥E-2 15
DAPOJA] 213, 60% 2158, 80% g 7oA f-2]/d o]
UERR] 99koLt, 30 DAPOA 60% 2153 24 A uj 8.7 cm
2 9 vehdon, theo 2 80% 24 AU ] 83 cm,
Fapg 249 ©f 62cm= FA YEFLTHEFg. 6). 354

FHE Tl dokd F3eHRE-S A& (Fv/Fm)o] H3k= Fig.
73} 2tk 15 DAPO|A AR 2310 07322 WA YER
ou, 60% g 271 A o 0.800, 80% 2 27 A
0.808=% 80% A|°F =710 Z45H| &t} (Fig. 7). o]= 7}
Ak A 2o A e Fetdo] ehds] dofu= A
& HojaE= Zlofth. 30 DAPOA] ARE 2o A= 0.770,
80% 2% 27 AL 0795, 60% 2F 27 A= 0.798
o oz A yehstour FAA Aol HolA| gkt
(Fig. 7). SPAD Z+2 15 DAPOJ|A] a8 z710] 23.9, 80%
A 230] 2448 frol/do] UEhA] gker 60% A
F 249 1l 2642 £ YEFHTHFE. 8). 4 30¢ &
of Sx}g 274l 25.6, 80% XF ZAAE 26.7, 60%
g 2710l M= 2892 =7 YERRLTHEg. 8). Hwang et
al. (19952 59 A 9 ol loiA 23 2 vjd
gl o] o3t ApFo] & E AP Aol YIS o
AEA7E AoFstAl Aakeithal Harstled], 2 AdolA
7HAERe] 7wl gt ARg(60% A1F) stefl A= 7k
Al AEZA7F Ao Al A& HolA] ¢hal ArhAe
2 g ASS vl 7R 4] A=) ofd o
&= Erekal ABge] tidh A oAl Bk ofste] dES
FAohs Aol 2 sHtol A AetEete AlEAE 1
WA kTt Y-S Hol= Aom Uehith 2bg 2719
UhE 30 DAPS] 7HAIHRS] AAS 9 A=59] A= Table
37 2ok A4 309 3 AGE BATS 60% 2F>80%
> Eag 27 L0 & 1057 g, 571 g 5.28 g & UE
ok AR YASS TR 2203} HlaskelS o 60%
A 2704 28| &2 7P =9ktH(Table 3). 30 DAPS] X
SH BAIEE 60% Ad>FAg>80% AF 2 o=
150 g, 1.02g, 0.84 g2 UrElytTh 30 DAPS] A4 A&
%2 60% AH>HAL>80% Y 27 £OF 122 g,
172 g 05 2g2 & UeRyth 30 DAPY] A|8tE AEFS
60% 5> TS >80% A 2O F 0.309g, 0.151 g, 0.111 g
9] ZH2 Bt} Kim (2001)7} Hong et al. (2006)2 %FA]
AEQ) HE9IE] A9 30% AF Al 9 tizol A A
et Ashte] Aol 7Ht gkl e, A HErt
Fobd s AR gl Ashie] Aso] HolRe A

Hvpal gt v Qo 2B 270 whE AgAb 2

Table 3. Changes of shoot and root weight by shading in Sicyos angulatus.

Shading degree Fresh weight (g) Dry weight (g)
(% of full sunlight) Shoot Root Shoot Root
0 5.28b 1.02b 1.22b 0.151b
60 10.57a 1.50a 1.72a 0.309a
80 5.71b 0.84b 0.52¢ 0.111b
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