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Abstract

This study was carried out to investigate the differences in germination and growth of
Quamoclit coccinea Moench under various temperatures, seeding depths, and levels of
shading and soil moisture for effective weed management. Seed dormancy of Q. coccinea
Moench was over 1 year; best results were obtained when seeds were soaked in sulfuric
acid for 15 minutes in order to break the dormancy. Germination rates of Q. coccinea
Moench ranged from 69 to 73% at 25-35°C and 26% at 15°C. The germination rates ranged
from 70-84% at 2, 3, 5, 7, and 8 cm of seeding depths. In addition, the germination rates
were 7% and 13% at 12 cm and 15 c¢cm of seeding depths, respectively, and showed normal
growth at the both seeding depths. Q. coccinea Moench showed a high germination rate
regardless of shading levels, but shoot fresh weight varied depending on the level of
shading as follows: 20%>no shading=shading 35%>shading 50%>shading 75%=shading
90%. Q. coccinea Moench did not germinate when soil had a saturation rate of either 30%
or 100%. However, 60-83% of seeds germinated with optimal growth when soil had
saturation rates of 60% and 80%.

Keywords: Ecosystem disturbance species, Exotic weed, Quamoclit coccinea Moench, Weed
control
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Table 1. Changes in germination rates of Quamociit coccinea Moench seeds after harvest. Seeds were stored at 4°C
until use for experiment.

Germination rate (%)

Days after harvest

5 DAS’ 10 DAS 15 DAS
30 0.0g" 7.8¢ 7.82
40 0.0g 8.9¢ 10.5ef
50 0.0g 6.5h 8.7¢g
60 0.0g 5.4h 9.5fg
70 7.8 12.4f 12.4ed
80 10.5bc 14.5¢ 14.5d
90 4.8f 7.8g 7.82
100 8.9d 12.8f 21.5bc
110 11.2abc 20.4a 24.5a
120 10.8bc 17.9bc 20.1¢
130 10.7bc 18.9b 22.5bc
140 10.3¢ 21.2a 21.2ab
150 12.3a 16.8cd 22.5bc
160 11.2ab 15.8de 21.8bc

YDAS: Days after seeding.
“a-h: Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple Range Test.
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2 Q1 ¥ olli= wd ¥ (scarification), A& Fi= H-22 Fofsto] FHS Bhufcls 2= A 2] W, 1211 715 3fet

A ARgSto] FrHS Bl oFE A g U Fol ‘RlE}(Aldrich and Kremer, 1997). & Ao A= 52H -2

=
Z ZA= L0 1602 oA} Folk & uﬂE}uJﬂ} 2ok B g Shiba} | Al v k-2 SfotoRE 2o ofqt
FrHeh} =S AT Table 2). 54785 S2hs BAtel HAIRE A)7to] Ao da= Woka-2 S71513]
a0, &4tol| 15,20 2 30 HA|7E 9 63-75% Hotg-S Bt Tt A 2] 2083 3082 A2 o] FA=HE
ot FAEAlE G54 74 AsE EAt AR A, whebA T2 9 -7-8-% S FrHEhE 919 A
172 1520] 71 Aetet Ao = wotw it 2 AFeF -F-AFSHA vl=rA A4 (Buhler and Hoffiman, 1999)7} 5l
o] 2]H|2|(Kim et al., 2013) TS| 74-¢- At M2 A 7to] Ao A4F o] & S| Wola k. F7skqlnh AHH ™
100 ppmol 24 A17F A5 79 A2 FAFe] o2 T2 23%E Hof T4 22§22l 2fo| 7} it

)
go

N

>~

114

Weed & Turfgrass Science Vol.7 No.2, 2018



Differences in Emergence and Growth of an Exotic Weed Quamoclit coccinea Moench under Difterent Environment Conditions

Table 2. Effect of sulfuric acid immersion and gibberellin (GA) on germination rates of Quamociit coccinea Moench.

Germination rate (%)

Soaking time (min.)

1 DASY 3 DAS 5 DAS 7 DAS
Control 0.0¢” 6.3 13.6¢ 20.4e
Sulfuric acid 5 0.0e 8.7¢ 18.5d 25.6e
Sulfuric acid 10 12.5d 22.5d 32.5¢ 46.6d
Sulfuric acid 15 18.6¢ 30.5¢ 43.3b 63.3c
Sulfuric acid 20 26.3b 32.6b 48.3a 66.3bc
Sulfuric acid 30 35.7a 42.6a 53.6a 72.5a
GA 100 ppm 24 h 0.0e 8.4e 12.5¢ 22.6e

*DAS: Days after seeding.
“a-e: Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple Range Test.

=28 STARERe| Yotg 4 4=

STURTEY A WOl 2w 25°ColA 3% 714 e WobgS BAT AT R Ak AAE 1Y
BSHh(Table 3). T 15°Col 25.6%6] WS o188 K0 24 4 Lol A= ol glo] ek & <l &

= = = =
% 9190t T 35°Col A 2500t AR Mo gt A5 AR ES RO AR ARFS fojH0R
7

Table 3. Germination rate and growth of Quamoclit coccinea Moench under different temperature conditions in

growth chamber.
Plant Shoot fresh Root fresh
Temperature Germination rate (%) height weight weight
(°C) (cm) (g/3 plants)  (g/3 plants)
1 DAS® 3 DAS 5 DAS 7 DAS 7 DAS 7 DAS 7 DAS
Control” 23.3b” 433a 50.0b 68.3bc 5.5¢ 0.620b 0.078a
15 0.0d 0.0c 13.5d 25.6e 2.9 0.308¢ 0.064c
20 14.5¢ 32.5b 42.3¢ 56.6d 4.8d 0.311e 0.071b
25 30.0a 40.0a 63.6a 73.3a 5.9b 0.678a 0.071bc
30 23.3b 433a 63.3a 63.3¢c 7.9a 0.473¢ 0.068bc
35 30.2a 42.6a 53.6b 68.6ab 8.0a 0.422d 0.067¢

*DAS: Days after seeding.
YControl: greenhouse at 25+5°C.
“a-e: Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple Range Test.

IEZl08 S2YREZ0| Wokg U Mg

Eolo s xolufE A Wol8&-8 HH 2 3,5, 7, 8 cm TEZ o] of| A= ol-8-0] 70-84%2 =30 1} 12 cmS}
15 cm TFE-Zl oo A = 242 7%%t 13% Hoba-& H A1, 17 em ©]4+9] mhg-Zl o] of| A= Hrotst 2] X9 Tt Table 4).
}EZo] F o] Wobe-2 1 cmolA] 84%= 7P = TH 13 2= B S AAFH A EF 25 1-2cm ©]
Hof| A A ok=H], o] A2 FA4H T2V EF BH| YolstdAY = ThE A9 o 2R E o]F - HujEo] &
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AstA =7] wj&o]th(Aldrich and Kremer, 1997). SH1&5-2 ThE5-Z10] 1 em B LAY 5] A|2Fote] 15 em7kA] W
AT, 7017 DL ZI AT Fig. 1), PR L 9 L EE o)A Mol 2| 1 S %
o] HAYsA| grou, FA LTt S5 FHllSe] AojA A, 7T EGHEAVIA] EEE 4 glo B = APERT
1! 5FItH(Raju and Steeves, 1998; Schafer and Chilcote, 1970; Wesson and Wareing, 1969). ZL2{L 2 o] A] 5
AF-Tx 1HEZ 0] 15 emoll A FHiE©] 10 emZ7kA] AYSE AL, 2783} AR A= EHTEZ1 0] 0 cm)
ks fo)7 0 2 Paskg o AT A4S HAT,

Table 4. Germination rate and growth of Quamociit coccinea Moench under different seeding depth conditions in
growth chamber.

Mesocotyle  Plant height Shoot fresh weight

(s:;()jmg depth Germination rate (%) (cm) (cm) (e/pot)
1 DASY 5 DAS 10 DAS 15 DAS 15 DAS 15 DAS 15 DAS
0 25.8b" 30.0d 30.0f 30.0f 0.0h 5.5ed 0.226¢g
0.5 20.5¢ 25.6¢ 30.3f 30.3f 0.0h 5.7ed 0.302¢
1 30.5a 60.4b 66.6cd 66.6cd 0.6g 7.2b 0.368d
2 25.4b 78.9a 84.0a 84.0a 0.8¢ 7.8a 0.435ab
3 21.5¢ 75.6a 81.2b 81.2b 1.9f 6.9c 0.457a
5 0.0d 30.3d 70.0c 70.0c 2.6e 6.0d 0.432b
7 0.0d 28.5de 68.3d 68.3d 3.0e 6.0d 0.382¢
8 0.0d 35.2¢ 70.3¢c 70.3¢c 3.8d 6.2d 0.342d
10 0.0d 25.1e 53.3e 53.3e 5.5¢ 5.5ed 0.285f
12 0.0d 12.6f 13.2g 13.2¢g 7.8b 3.9¢g 0.194h
15 0.0d 7.8g 8.4h 7.4h 9.9a 3.4h 0.18%h
17 0.0d 0.0h 0.0i 0.0i 0.0h 0.0i 0.0i
20 0.0d 0.0h 0.0i 0.0i 0.0h 0.0i 0.0i

YDAS: Days after seeding.

“a-i: Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple
Range Test.

Y=Y S2URER0| Yol U Mg

STRATEE A 20%2F 35%°14 100% 'Toba2 Hof F23(96%) ] vl frol 2 o=

Hir

Ak E3H90%
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714307k o]| FFes ot G A =t A H(Sicyos angulatus) A= AHFE0] 2&5E 2 sold Tl Hal &

S1tH(Moon and Pyo, 1981). T+ 71X 8k (Sicyos angulatus L.) 735 60% 2Fg 27| A= FApgo] vlsl 27Fo] 38
A vebga, AARAIA| S 2 28] =2k tH(Oh et al., 2015). 12]1} Kim (2001)7} Hong et al. (2006)= 2] A-E-<1
U1 Orostachys japonicas)®] 745 2FF A&7t FoPd 45 A1/ W 2|6k Ao] Wolxlthal B sttt

Table 5. Germination rate and growth of Quamoclit coccinea Moench under different shading levels in field condition.

Plant height Shoot fresh weight

Shade (%) Germination rate (%) Leaf no. (cm) (¢/3 plants)
3 DASY 5 DAS 10 DAS 15 DAS 15 DAS 15 DAS 15 DAS
No shade 52.3¢” 84.9b 95.7b 95.7b 7.0ab 11.8¢ 1.212b
20 60.8b 95.6a 100a 100a 7.7a 14.3a 1.521a
35 65.3a 87.6b 100a 100a 7.3ab 13.8a 1.23%
50 51.2¢ 78.2¢ 86.4d 86.4d 7.3ab 13.3a 1.198¢c
75 30.2d 65.5d 90.0c 90.0c 6.7ab 13.0ab 0.897d
90 34.8d 58.6¢ 90.0c 90.0c 6.5ab 13.0ab 0.864d

*DAS: Days after seeding.
“a-e: Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple Range Test.

EU4HEE S2URE 20| Yotg U MK

"o} & 797 EofZ 10%9} 100%(ZE S ER) ol A= Hot-go] 0% A1, EYFE 30, 60, 80%1 41+ 60-83%
o] Hrol-&-3 K I tH(Table 6). 42| 749 EFH 30, 60, 80%A 212} 3.6,4.5,5.2 cm .00, ZAAE YA S
EFTE0] 30%N14 80%2 Eotd 5 315k S716 et Wb 52 d/82 SAhs E=iol ofF 2
7 TR 7392 WotsA] 9L 60-80% =oll Al A o] Hobe it a2 UEhl= A o2 wHE It

Table 6. Germination rate and growth of Quamoclit coccinea Moench under different soil water contents in growth

chamber.
. Germination rate (%) .Plant Shoot fresh weight
Soil water content (%) height (cm) (/3 plants)
1 DAS” 3 DAS 5 DAS 7 DAS 7 DAS 7 DAS
10 0.0d” 0.0c 0.0e 0.0d 0.0d 0.0d
30 33.3b 60.0a 70.0b 70.0b 3.6¢ 0.086a
60 40.0a 66.6a 83.6a 83.6a 4.5b 0.208b
80 13.3¢ 53.6b 60.0c 60.0c 5.2a 0.172¢
100 0.0d 0.0c 6.6d 0.0d 0.0d 0.0d

YDAS: Days after seeding.
“a-d: Means within a column followed by the same letters are not significantly different at 5% level according to Duncan’s Multiple Range Test.
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