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Characterization of Weed Occurrence in Major
Horticultural Crops.

I1. Effects of Temperature and Moisture on Germination
and Emergence of Weeds

Woo 1.S.* and J.Y.Pyon**

ABSTRACT

1) Optimum temperature was 15C for C. bursa-pastoris, 20°C for C. album, 30°C for P. oleracea, A.
lividus, E. crusgalli, D. sanguinalis, and 40°C for A. retroflexus, and C. album and A. retroflexus
showed wide range of germination temperature,

2) Emergence of C. bursa-pastoris, and C. album was best at 14.8°C of soil temperature, E . crusgalli
at 23°C, E. indica, A. lividis and P. oleracea at 27.1°C and A. retroflexus and D . sanguinalis at 31.1°C.

3) A. retroflexus and P . oleracea started to germinate at 309 water absorption stage and A, lividus,
C. album, S. viridis, and D . sanguinalis at 40% and E. indica at 70%.

4) Germination of weed species was decreased as PEG 6000 induced osmotic potential lowered. C.
album, P . oleracea, D . sanguinalis, A. lividus, and Solanum nigrum were germinated at -5.0 bar

osmotic potential and C. album and P . oleracea were germinated at -7.0 bar.
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Table 1, List of weed species tested.

Life 1, 000 Life 1,000
Weed species form grain Weed species form grain
Wt. (g) Wt. (g)
E . indica annual 0.52 A. lividus annual 0.53
E. crus-galli annual 1.59 C. album annual 0.42
S. viridis annual 3.05 S. nigrum annual 0.72
D . sanguinalis annual 0.80 P . oleracea annual 0.11
A . retroflexus annual 0.44 C . bursa-pastoris annual 0.12
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Table 2. Effect of temperature on germination of weed seeds 9 days after treatment,

Weed i Temperature(°C) 'Ir‘em%
eed species 15 20 25 30 35 40 )
E. crus-galli 0.0b 33.5ab 42.5a 50.0a 26.0ab 26.0ab 20-40
D . sanguinalis 0.0c 24 .0b 42 .5a 46.5a 45.5a 28.5b 20-40
A. retroflexus 2.0c 11.5b 44 .52 44.0a 42 5a 45.5a 15-40
A. tividus 0.0b 27.0a 41.0a 43.0a 38.0a 0.5b 20-40
C. album 0.5bc 4.5a 3.0ab 2.5abc 0.0c 0.5bc 15-40
P, oleracea 1.5d 14.0c 42.5a 41.5ab 30.5b 36.5ab 15-40
C. bursa-pastoris 2.0a 1.5ab 0.5bc 0.5bc 0.0c 0.0c 15-30

* Means within row followed by same letters are not significantly different at the 5% level by Duncan’s
multiple range test.
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Table 3. Effect of soil temperature on emergence of weed species 21 days after treatment.

Weed species Soil temperature(<C) ’l;em% R

10.0 14.8 19.0 23.5 27.1 31.1 ?\!&%
E . indica 1.3b 21.3a 22.0a 22.0a 36.0a 30.7a 10-31.1
E. crus-galli 30.7a 56.7a 44.0a 58.0a 37.3a 47.3a 10-31.1
D . sanguinalis 6.7b 14.0ab 26.0ab 27 .3ab 28.7ab 32.0a 10-31.1
A. retroflexus 3.3d 25.3c 50.7b 56.0b 76.7a 82.0a 10-31.1
A. lividus 13.3c 39.3b 68.7a 74.7a 86.7a 80.7a 10-31.1
C. album 10.0ab 12.7a 6.0ab 6.0ab 4.7b 4.0b 10-31.1
P . oleracea 8.0b 37.3a 55.3a 54.0a 56.7a 32.7ab 1-31.1
C. bursa-pastoris 2.0bc 11.3a 9.3ab 8.7abc 0.0c 0.0c 10-23.5

* Means within row
multiple range test.

followed by same letters are not significantly different at the 5% level by Duncan’s
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Fig. 1. Change in water uptake of seeds by weed species.
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Table 4. Effect of wateristress simulated by polyethylene glycol 6000 on germination of weed seeds 7

days after treatment,

Weed spesies

Semotig E. 5 D. A A C. P, C.
(bar) crus, vir. san, ret, liv, odi. ole. bur,
-1 87 96 72 36 62 83 63 100

-3 84 86 64 15 32 72 37 50

-5 9 12 41 0 11 42 27 10

-7 0 0 3 0 1 19 12 10
0* (34.0) (46.0) (19.5) (30.5) (46.0) (32.0) (20.5) (5.0)

2 . Percentage of germination at 7 days after treatment,
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Table 5. Emergence of weed species as affected by different water contents in soil 15 days after

treatment.

Weed species

Water regime

-0.3bar -1.0bar -3.0bar -5.0bar
................................................ (96)  =erveemeersrrnmneesesnn et

Eleusine indica 36.7a 16.0b 6.7bc 0.7c
Echinochloa crus-galli 52.0a 50.7a 25.3b 6.0c
Setaria vindis 67.3a 60.0a 21.3b 2.0b
Digitaria sanguinalis 44 7a 20.0b 3.3¢ 0.0c
Awmaranthjus retroflexus 35.6a 53.0b 3.3b 2.0b
Amaranthus lvidus 64.0a 62.0a 18.0b 18.0b
Portulaca oleracea 56.0a 41.3ab 34.0b 31.3b

* Means within row followed by same letters are not significantly different at the 5%

multiple range test.

level by Duncan’s
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