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Studies on the ecological effect of plantingbreeding models in the
rice field
WANG Ying,LEI Wei-Ci

Abstract: A random block experiment consisted of five treatments was conducted. Treatment A was an or-

(Hubei Agricultural College,Jingzhou 434103 ,China)

dinary paddy field with no fish. B was rice planted on the ridge and fish reared in the little ditch,with the
width and depth of ridges or ditches of 33cm;C was the same as B except the ridges and ditches are larger
in width and depth; D was same as B except the large surrounding ditch of 2m in width and 2. 0~2. 5m in
depth,occupying 15% area ;E,D4ducks.

The results indicated that in July and August.the temperature in the wide and deep ditches was more
suitable to fish growth than that in narrow and shallow ones. The water soluble oxygen was highter in
wide ditches than that in narrow ones,specially with ducks. The phytoplankton,zooplankton and benthic
animals were richer in wide ditches.too. The fishes and ducks could eat weeds,rice insects and control the
rice diseases,and increase nutrients and organic matter content in the soil. The more wider and deeper
ditches,the more yield of rice and fishes were gained. Ducks were the most active factors in this system.
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Fig.1 A plot surrounded with a wide ditch 1 B .. 33m(case 1);
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Table 1 Water temperature( C Junder above three cases in July(arerage of 4 samples)
7 July
Case The 1st ten-day The 2nd ten-day The 3rd ten-day
No. 6:00 14:00 20:00 6:00 14.00 20:00 6:00 14.00 20:00
1 27.4 32.1 30.1 29.1 33.8 31.9 30. 8 34.5 32.5
2 24.9 29.1 27.7 27.2 30. 6 28.6 28.7 31.2 29.1
3 20. 2 24.3 22.1 22.8 26.7 24.4 24.3 27.5 26. 0
8 August
1 31.3 35.7 34.6 27.0 32.1 30. 2 26. 6 31.9 33.3
2 28.4 31. 8 28.9 23.9 30.0 26.2 23.1 28.7 29.3
3 25.4 28.2 27.7 20.1 26. 6 22.3 20. 0 25.1 26.7
N s s 0C, 35C;

20C, 28 LI, 3 (case 3)7.8 .2 (case 2) 2/3
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Table 2 Water soluble oxygen (mg/l)in 20cm depth layer (average of 4 samples)
7 July 8  August Average
Treat- Water
ment sampled from 1 11 21 1 11 21 31 Volue %
A Rice field 4. 09 3.81 4.12 4.32 3.95 4.07 4.05 4. 06 100
B Little ditch 6.13  6.27  6.21  6.04  6.50  6.33  6.41  6.26 154.19
C Little ditch 5.98 6. 30 6.11 6.18 6. 35 6. 07 5. 87 6.12 150. 74
Little puddle 6. 09 6.73 5.94 6.57 6. 81 5. 89 4.74 6. 40 157. 64
D Little ditch 6.53 6.49 6.18 5.75 6. 87 6.37 6.07 6.39 157. 39
Wide ditch 6.15 6.17 6.73 5.73 6.98 6. 41 6. 41 6. 28 159. 61
E Little ditch 8.08 7.45 7.32 7.14 7.77 7.54 8.19 7.64 188.18
Wide ditch 8. 81 9.12 9.01 9.31 9.18 9.03 9.35 9.12  224.63
10 ( A) . . T 8 31 3.81~
4. 32mg/L, 4. 06mg/L, B s s 6. 04
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D , , 88.18%~124.63% D 17.90%
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C 5, 3 7.8 (10*/L)
C s CK, Table 3 Ditermination of the number of phytoplankton (10*/
L)in July &. August

. . E . Wate 7 July 8  August Average
° sampled
‘ ’ ‘ ment from 4 4y 91 1 11 21 31 Volue %
N . D.E A D98 87 93 85 89 78 97 89.57 100
B @ 51 56 59 54 55 67 52 56.29 62.84
’ ' ’ C 63 61 67 67 67 65 65 65.00 72.57
‘ ® 57 53 58 58 51 61 57 56.43 63.00
2.3 N D 113 122 125 131 137 119 127 124. 86138. 40
2.3.1 To22 . © 231 258 270 229 245 271 257 251.57280. 86
10 Im?, E 2 364 374 367 377 359 374 343 365.43407. 98
. ) ) . B.C D 401 401 483 423 437 419 405 431.29481.51
1, , 1 (DRice field,@Little ditch,®@Little puddle,®Wide ditch.
; D s s s B.C ., ; E
. 4 1/5.05~1/8.42, 1/4.25~1/6.74,
1 /10m*» .7 27 . . .
. ) 81.68 /m’, CK83.97 /m?%; 318. 6
329.4g/m*, 5d (8 1 ), 2.67 /m?,CK 20.67 /m?, 7.74
112.5  58.8g/m?, 4.97 .
4 C /L 4 )

Table 4 Ditermination of zooplankton (individual/L.,average of 4 samples)

Treatment &. water sampled places

Sampling CK B C D E
date . . . ! b . N
Field ditch Ditch Puddle Ditch ~ Wide ditch ~ Ditch  Wide ditch
1/7]July 1 58 59 63 89 121 154 140 187
15/8 Aug. 15 32 47 62 101 134 143 138 201
Average 45. 00 53. 00 62. 50 95. 00 127.50 148. 50 139. 00 194. 00
% 100 117.78 138. 87 211.11 283.33 330. 00 308. 89 431.11
5 ( /m?,4 )
Table 5 The number of benthic animals/m?(average of four samples)
Treatment &. warter sampled places
Sampling CK B C D E
date R X . . . . . . .
Field Ditch Ditch Puddle Ditch ~ Wide ditch ~ Ditch ~ Wide ditch
1/7]July 1 102 124 119 97 132 197 147 208
15/7]July 15 98 119 128 109 135 202 149 214
1/8Aug. 1 111 131 141 113 150 183 178 221
15/8 Aug. 15 128 140 154 123 140 231 151 254
30/8Aug. 30 125 126 138 121 161 217 170 246
Average 112. 80 128. 00 136. 00 112. 60 143. 60 206. 00 159. 00 228. 60

% 100 113. 48 120. 57 99. 82 127. 30 182. 62 148. 56 202. 66




6 /m? (g/m?)

Table 6 Weed plant number/m? and fresh weight

Treat- Weeding Pickerer Dwarf old world Duck weeds Plants %
Nutgrass Lakegrass Total wt.
ment times weed arrowhead &. others total
A 4 2.1 1.9 2.0 4.5 5.5 16.0 218.4 674.10
1 2.5 1.5 1.3 2.2 2.6 10.1 174.5 466. 57
C 1 2.3 1.3 1.2 2.7 2.5 10.0 158. 8 424. 71
D 0 2.9 2.1 1.6 2.5 4.3 13.4 168.0 518. 61
E 0 0.6 0.2 0.1 1.0 0 1.9 37. 4 100
2.3.2 8 18 . . 10 Im*, « D
:(D 4 CK s m?* 2 B.C
D 32.26%~41.40%, E 2.23
1e) N . 4.2.2.0 A.B.C.D .
, . , E s N q6)
R s E s
s o
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Table 7 Investigation of rice insect and disease

¢ /m» ¢ /m?) ¢ /m?) %
Spraying Skipper Fulgorid Borer Blight plant Blast head
Treatment
times (No. /m?) (No. /m?) (No. /m?) %) %)
A 4 0.3 31.7 0.3 10.1 7.7
2 1.2 54. 1 0.1 S35 8.1
C 2 0.9 49.9 0.4 8.8 7.5
D 0 0.5 46. 9 0.3 4.1 2.6
0 0 9.8 0 2.1 1.7
2.4 N.P,0;.K,0
12 ’ ~ ’ N ’ 4 0~ 20cm
s N N s s C 8 s B A
N.K,O. , 6.97%~9.77% ,P,0; ; C
~ ~ B ’ 3 N
o D , , E D
s s B S\ 20.00% ,P,0; 43.75%,K,0 13.01%
15.68% 22.79%. , , .
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Table 8§ N.P,05.K,0.organic matter content( %) in 0~

20 soil layer and its comparison with CK

Total N, Org [3] «
Treatment N P,0; K,O ’
PZ()B\ Kz() matter 9 “ ”
A 0.097 0.067 1.74 1.940 2.01 o
. G L Schroeder .
100 100 100 100 100 -
) ) “o
B 0.105 0.064 1.91 2.079 2.15
’ ’ ’
108. 25 95.52 109. 77 107.16 106. 97
’ N .’
C  0.109 0.071 2.01 2.190 2.08
112.37105.97115. 52 112. 89 103. 48 ’ - ’
D 0.124 0.079 2.08 2.283 2.35 '
126. 84117. 91119. 54 117. 68 116. 92 ‘
E  0.126 0.09 2.16 2.378 2. 64 i )
[319 7{)]’ “ ”
129.90137.31124. 14 122.58 131.34
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