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ABSTRACT

This study was carried out to provide preliminary data for increasing biodiversity in agricultural
ecosystem and investigate availability of using Tubificidae spp. for environment-friendly agriculture
through the survey of growth of Tubificidae spp. in flooded paddy fields during winter. We
estimated the number of Tubificidae spp. in rice paddy where had been flooded during the previous
winter in Ganghwa-gun, Suwon-si, and Hwaseong-si (Bongdam-eup and Paltan-myeon) between
March and April from 2010 to 2012. During growing period of rice, the number of Tubificidae spp.
was compared between flooded and non-flooded paddy field in Ganghwa-gun. As results, mean
density of Tubificidae spp. in winter flooded paddy field was 7,235.5ind./m? in Ganghwa-gun,
14,347.5 ind./m? in Suwon-si, 59,989.9 ind./m? in Bongdam-eup, and 2,610.6 ind./m? in Paltan-myeon.
Mean density of Tubificidae spp. was the highest in flooded paddy fields of Bongdam-eup that was

kept wet until rice harvest time and had shallow water. While mean density was the lowest in
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Paltan-myeon where had deep water and later flooded paddy field than others. In Ganghwa-gun,

during growing period of rice, mean density of Tubificidae spp. in flooded paddy fields (171,109.0
ind/m? and flooded fallow paddy fields (321,084.2 ind./m? was much higher than non-flooded
paddy fields (1,006.6ind./m?). Flooded paddy field during winter can help increase the number of

Tubificidae spp. which can control weeds and enhance biodiversity in paddy fields for

environment-friendly agriculture. Early flooding and shallow water of paddy fields could be a good

agriculture practice to encourage the growth of Tubificidae spp..

Key Words : Agricultural ecosystem, Flooded paddy field, Non-flooded paddy field, Tubificidae spp.
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Table 1. Tubificidae spp. mean density (ind./m?) after winter in non-flooded paddy field (A) and flooded paddy

field (B) of survey areas.

Survey Taxons Ganghwa (n=12) Suwon (n=12) Bongdam (n=12) Paltan (n=6) Pr s F
years A B A B A B A B
B. sowerbyi 2,984.5° 2,296.6" 1,058.4" 1482 | 0.0005
2010 | Tubifex sp. 2,497.7°" 201.1° 1,883.9" 1,354.7° | 0.0163
Subtotal 5,482.2° 2,497.7° 2,042.3" 1,502.9" | 0.0046
B. sowerbyi 3,513.7 3,704.2 1,651.0 190.5 NS
2011 | Tubifex sp. 3,302.0 1,397.0 19,0183 55034 | NS
Subtotal | Not | 68157 | Not | 51012 | Not | 20,6693 | Not | 56939 | NS
B. sowerbyi | found | 2010.9" | found | 11 1972* | found | 329248 | found | 1059 | 0.0049
2012 | Tubifex sp. 7,397.8° 24,246.4° 123,433.4° 529.2° | 0.0047
Subtotal 9,408.6" 35,443.6" 156,358.2° 6350 | 0.0077
B. sowerbyi 2,836.3 5,732.6 11,878.0 14822 NS
Mean | Tubifex sp. 4,399.1° 8,614.8° 48,111.8° 2,462.4° | 0.0037
Subtotal 7,2355° 14,347.5% 59,989.9° 2,610.6" | 0.0080

a, b : Different letters
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Table 2. Tubificidae spp. mean density(ind./m?) during growing period of rice after transplanting in Ganghwa-gun.

Survey years Taxons A(n=9) B(n=18) C(n=9) Pr>F
B. sowerbyi 733.8° 8,290.3" 6,632.2° < 0.0001

2010 Tubifex sp. 465.6° 53,572.8" 39,779.2° < 0.0001
Subtotal 1,199.4° 61,863.1° 46,411.4" < 0.0001

B. sowerbyi 663.2° 10,823.2" 15,254.1° 0.0082

2011 Tubifex sp. 451.5° 169,566.2" 340,726.9° 0.0105
Subtotal 1,114.8° 180,389.4™ 355,981.0° 0.0098

B. sowerbyi 338.6° 55,753.0" 106,736.4° 0.0037

2012 Tubifex sp. 366.9° 215,321.4" 454,123.8" 0.0191
Subtotal 705.5° 271,074.4™ 560,860.2" 0.0126

B. sowerbyi 578.6" 24,955.5" 42,874.3" 0.0031

Mean Tubifex sp. 428.0° 146,153.5° 278,210.0° 0.0003
Subtotal 1,006.6° 171,109.0° 321,084.2" 0.0002

A : Non-flooded paddy field, B : Flooded paddy field, C : Flooded fallow paddy field.
a, b : Different letters indicate significantly different at 5% level by Tukey’s HSD test.
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(a) Egg mass of Tubifex sp.

(b) Growing Tubifex sp. into egg

(c) Tubifex sp. hatching from egg

Figure 1. The hatching process of Tubifex sp. in flooded paddy field.

(a) Adult of Tubifex sp. in flooded paddy field

(b) Subadult of Tubifex sp. in non-flooded paddy field

Figure 2. Growth of Tubifex sp. between flooded paddy field and non-flooded paddy field after a 90-day from
transplantation of rice seedlings. These were collected on August 21, 2010.
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Figure 3. Monthly Trend of Tubificidae spp. density in
flooded paddy field of Ganghwa-gun (n=6).
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