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Weedy Control Efficacy and Injury of Rice Plant by
Golden Apple Snail(Pomacea canaliculata) in
Environment-friendly Rice Paddy Fields

Oh Do Kwon', Heung Gyu Park’, Kyu Nam An', Yeen Lee'
Seo Ho Shin', Gil Ho Shin', Hae Ryoung Shin' and Yong In Kuk**

ABSTRACT The objective of this research was to discover the best method for weed management
in environment-friendly rice paddy fields through the study on the effect of weed control and injury
levels of rice plants as affected by size, input time, and input amount of golden apple snail (GAS).
The efficacy of weed control as affected by GAS when applied at 5, 10, and 15 days after
transplanting (DAT) was 98, 89, and 58%, respectively. The efficacy of weed control had declined
as late the input time of GAS. On the other hand, the efficacy of weed control as affected by rice
bran followed by GAS treatment was higher than by GAS treatment alone. Weed species such as
Persicaria hydropiper, Echinochloa crus-galli, Scirpus juncoides, and Monochoria vaginalis were
not completely controlled by GAS when applied late. Input amount and time of adult GAS (70 days
after hatching) for effective weed control were 3 kg 10a” at 5 DAT, 6-7 kg 10a”" at 10 DAT, and
7 kg 10a” at 15 DAT. Input time and amount of young GAS (35 days after hatching) for effective
weed control were O day after harrow (DAH) and 1 kg 10a”, respectively. The young GAS when
applied 0 DAH at 1 kg 10a” provided 100% control of P. hydropiper, E. crus-galli, S. juncoides,
M. vaginalis, Ludwigia prostrata, Eleocharis kuroguwai, Sagittaria trifolia and Cyperus difformis.
The rice foliar injury caused by adult (3 kg 10a™") and young (1 kg 10a™") GAS were 5-7% and
1% respectively. There was no significant difference in rice injury by size and input amount of GAS

on plant height and number of tiller. These data indicate that the young GAS when applied
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1 kg 10a" at 0 day after harrow was the best method for weed management in environment-friendly

rice paddy fields.

Key words: environment-friendly rice; golden apple snail; rice; rice bran.
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Fig. 1. Golden apple snail (GAS) used in this experiment.
Number of GAS per kg (left, 250; middle 1,000;
right, 2,000).
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Table 1. Effect of golden apple snail (GAS) by input time and rice bran (RB) followed by GAS treatments on weed
control in environment-friendly rice paddy fields.

Weedy efficacy (%)

Treatment" (input time) 3
ECCR® MOVA LUPR CYDI PEHY LIDU SCIN ELKU SATR

GAS (5) DAT? 100 100 100 100 1.4 100 100 100 100
GAS (10) DAT 80.5 100 100 100 2.8 100 100 100 100
GAS (15) DAT 36.6 727 958 100 1.0 100 38.7 94.5 100
BR (0) DAH/GAS (5) DAT 100 100 88.1 100 5.0 100 100 100 100
BR (0) DAH/GAS (10) DAT 100 100 100 100 28.0 100 100 100 100
BR (0) DAH/GAS (15) DAT 77.6 60.0 93.7 100 8.1 100 75.4 84.2 11.9
Untreated control No. of weeds m’ 29.3 126.7 10.0 5.3 0.5 53 58.7 12.7 2.0
Shoot dry wt. (g mz) 56.5 40.1 13.0 1.1 34 0.4 10.2 7.9 2.7

UThe input amount of GAS and RB was 5 and 100 kg per 10a, respectively.

“DAT, days after transplanting : DAH, days after harrow.

3)ECCR, Echinochloa crus-galli; MOVA, Monochoria vaginalis; LUPR, Ludwigia prostrata, CYDI, Cyperus difformis;
PEHY, Persicaria hydropiper; LIDU, Lindernia dubia; SCIN, Scirpus juncoides; ELKU, Eleocharis kuroguwai; SATR,
Sagittaria trifolia.

4)Weedy efficacy was investigated at 50 DAT and calculated based on shoot dry weight of untreated control.
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Fig. 2. Effect of golden apple snail (GAS) by input time and rice bran (RB) followed by GAS treatments on weed
control in environment-friendly rice paddy fields. The input amount of GAS was 5 kg per 10a. Weedy efficacy
was investigated at 50 days after transplanting (DAT).
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Total
96.4
96.5
96.5
929
96.4
96.4
65.3
79.0
96.3
74.8

100
100
100
100
100
100
100
100
100
2.8

efficacy (%)

100
100
100
100
100
100
97.3
100
100

7.0

100
100
100
100
100
100
100

5.8

Perennial weed/weed
100

SCIN ELKU SATR
69.4

6.8
9.0
9.2
39
5.0
5.0
2.0
3.0
3.0
29

100
100
100
100
100
100
100
100
100
0.5

100
100
100
100
100
100
100
100
100
0.9

100
100
100
100
100
100
100
100
100
0.5

1.1

100
100
100
100
100
100
100
100

Annual weed/weed efficacy (%)2)
97.9

100
100
100
100
100
100
86.4
100
100
18.1

100
100
100
100
100
43.6
63.4
100
353

ECCR®? MOVA LUPR CYDI LIPR ROIN PEHY
90.3

(kg 10a™)

paddy fields.

Untreated control
Shoot dry wt. (g/mz)

10
15

(DATY)
LIPR, Lindernia procumbens; ROIN, Rotala indica, PEHY, Persicaria hydropiper; SCIN, Scirpus juncoides; ELKU,

Eleocharis kuroguwai; SATR, Sagittaria trifolia.

3)ECCR, Echinochloa crus-galliy MOV A, Monochoria vaginalis; LUPR, Ludwigia prostrata; CYDI, Cyperus difformis;

Table 2. Effect of golden apple snail (GAS) by input time and amount on weed control in environment-friendly rice
2)Weedy efficacy was investigated at 50 DAT and calculated based on shoot dry weight of untreated control.

Input time Input amount
UDAT, days after transplanting
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Table 3. Weedy efficacy as affected by input amount of golden apple snail (GAS) in different seedling age.

P ial d
Input amount or Annual weed/weedy efficacy (%)"” erennial weed /

Seedling age  No. of GAS 10a™ weedy efficacy (%) otal
(input time) ECCR” MOVA LUPR CYDI LIDU SCIN ELKU SATR

- Ikg or 2,000
10-day old & or = 100 100 100 100 100 100 100 100 100
seedling (0 DAH)
10-day old 2kg or 2,000
eedling © DA 100 100 100 100 100 100 100 100 100
40-day old 1kg or 2,000
edling © DA 100 100 100 100 100 100 100 100 100
40-day old 2kg or 2,000
wedling © DA 100 100 100 100 100 100 100 100 100
- 3kg or 600~750
40-day old g or o 941 100 100 100 100 933 100 100  97.0
seedling (5 DAT)

Untreated control

N 47.0 323 1.6 3.7 1.0 13.6 20.7 2.5 122.5
Shoot dry wt. (g/m”)

l)Weedy efficacy was investigated at 50 DAT and calculated based on shoot dry weight of untreated control.
2)ECCR, Echinochloa crus-galli; MOVA, Monochoria vaginalis; LUPR, Ludwigia prostrata; CYDI, Cyperus difformis;
LIDU, Lindernia dubia; SCIN, Scirpus juncoides; ELKU, Eleocharis kuroguwai; SATR, Sagittaria trifolia.
DAH, days after harrow; “DAT, days after transplanting.
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Table 4. Injury levels of rice plant as affected by input amount of golden apple snail (GAS) in different seedling age.

Input amount or Rice injury
Seedling age No. of GAS 10a™ (0-100, 100, complete death) Symptom
(input time) 10 DAT 20 DAT 30 DAT

- 1k, 2,0000
10 da.y old & or b 0 0 1 leaf damage
seedling (0 DAH)
10-day old 2kg or 2,000
seedling (0 DAH) 0 1 2 leaf damage
40-day old 1kg or 2,000
seedling (0 DAH) 0 0 1 leaf damage
40-day old 2kg or 2,000
seedling (0 DAH) 0 1 2 leaf damage
40-day old 3kg or 600~750 5 5 7 leaf damage,
seedling (5 DAT)” tiller node damage

YDAH, days after harrow.
“DAT, days after transplanting.
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Table 5. Rice growth as affected by input amount of golden apple snail (GAS) in different seedling age.

Input amount or No. of Plant height (cm) No. of tiller (hill)
Seedling age 1. .

GAS 10a" (input time) 20 DAT 50 DAT 20 DAT 50 DAT
10-day old seedling 1kg or 2,000 (0 DAH)" 34 82 17.3 27.2 a¥
10-day old seedling 2kg or 2,000 (0 DAH) 35 80 13.5 24.7 ab
10-day old seedling Untreated 31 76 15.9 217 b

CV (%) 6.3 7.1
40-day old seedling 1kg or 2,000 (0 DAH) 33 76 10.7 179 a
40-day old seedling 2kg or 2,000 (0 DAH) 34 78 10.4 17.8 a
40-day old seedling 3kg or 600~750 (5 DAT)? 33 75 9.9 163 a
40-day old seedling Untreated 30 74 8.9 125 b

C.V (%) 18.0 10.5

YDAH, days after harrow.
“DAT, days after transplanting.

*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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Table 6. Cost of golden apple snail (GAS) for weed control.

No. of GAS ke Application rate Price Input cost Index”

o0 £ (kg 10a™) (won kg') (won 10a™) ndex

250~300 5 5,500 27,500 100

250~300 3 5,500 16,500 60

2,000 1 12,000 12,000 44

1,000 2 10,000 20,000 73

YIndex was calculated based on input cost of GAS relative to the number of GAS (250-300 kg'l).
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