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Abstract : The integrative effect of 13 controllable factors of rice fields on diseases and insect pests, natural
enemies and rice yield, and technology of mixture of insecticides and fungicides to control main diseases
and insect pests of rice at three periods were studied from 1994 to 1996. We intended to act on the criterion
of not only good result of control to the pests and increase of rice yield but also protection of natural ene-
mies, the 13 controllable factors were evaluated synthetically and the optimum system control to the dis-
eases and insect pests of rice was suggested as follows:1) Cultivar China 91 or radiation4-2. 2) Dosages of
fertilizer N, P,O;, K,O and ZnSQO, application at 150kg/hm?*, 75kg/hm?*, 240kg/hm?*and 15kg/hm’ respec-
tively. 3) Ratio of N at 80 : 0 : 20 at before transplanting seedling, branching stage and ear stage. 4) Time
of transplanting seedling of spring and summer rice on about 30, April and 15 June. 5) Rice density at
360000 clumps/hm?. 6) Standard roasted field. 7)Control soil insects and Fusarium fujikuroi Sawada by
mixture soaking seeds with isofenphos-methyl and carbendazim at 0. 08% and 0. 15% of seed weight re-
spectively. 8) Control the second generation of rice leaf folder and sheath and culm blight of rice by mixture
foliage spraying with shachong shuang and Jinggang antibiotic at 750g/hm? and 150g/hm? respectively on
about 25 July. 9) Control rice planthoppers and rice blast by mixture foliage spraying with buprofezin and
tricyclazole at 75g/hm?* and 300g/hm? respectively on about 20 August.
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Table 1 Main factors and treatments of experiment
* N N P,0; K,0 ZnS0,
Year Treatment  Cultivar  (kg/hm?) 0 (kg/hm?) (kg/hm?) (kg/hm?) € + ) ( /hm?)
! Transplanting ~ Density

N percentages

of three periods

Model of

seedling time (ten thousand .
s roasted field

(month. date) clumps/hm?)

1994 1 91China 91 90 60 : 40 : 0 45 180 0 6.15(5.10) 30 No
2 87-9 120 80 : 0: 20 75 210 15 6.25(5.20) 33
Standard
3 80-7 150 100: 0:0 105 240 30 7.5(5.30) 36
Serious
1995 1 91China 91 75 60 : 40 : 0 45 180 0 6.15(4.30) 30 No
2 87-9 150 80:0: 20 75 240 15 6.25(5.10) 36
Standard
3 80-7 225 100: 030 150 300 45 7.5(5.20) 42
* s D291, 119, 4-2, 91. 1187, 57, ()
1.1.3 N
b o
. . 0.08% 0.15% 37 25
750g/hm? 150g /hm? . ;8 20 75g/hm?
300g/hm?* s o 0 s
. 900kg/hm?, , 3, 666. 7m*,
1.1. 4 1996 1994~1995 s
b N N

( 2.6, s
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Fig. 1 Population dynamic of main diseases and insect pests of rice
725 7 25 8 30 8 30 . Seedling stage :from transplant-

ing seedling to 25, July,Branching stage:from 25,July to 30, August,Ear stage:from 30, August to harvest
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2.2
2.2.1 (Rhizoctonia solani Kithn) s
o 2 s : 1994 s
(297.3)> (44.2)> N(40.5)>K,0(38.8)> (34.8)> (34.7)> N (32.6)
>P,0;(30. 2)>7ZnS0O,(23.5)> (16.6)3:1995 s (144.7)> (23. 9
> (21.5)>K,0(8. 3)>P,0;(16. 0) >ZnSO, (15. 7) > N 12.4)> (12.0)>
(10.6)> N(1.9), s , o
» (1) s ;(2) s
s 3 (3) s 91 s, 80-7 ;(4) N, H
(5) N , : : ., 80:0:20 ., 100:0:0 ; (6)P,0;.K,0
ZnSO, , 3 (7) s ;(8) s o
2
Table 2 Integrative effect of controllable factors sheath and culm blight of rice
N
Year Treatment Cultivar : };irii?;zges P205 K0 2SO, tra’rf;zllfir(l)t{ing Ric? Mode ?f R;Z:zt‘zr:rlzia
periods seedling density  roasted field solani Kithn
1994 1 126.3 126.2  134.9 158.8 168.1 156.4 135.1 123.7 167.6 34.4
2 141.9 136.4 130. 8 141.9 131.9 140.0 142.5 147.2 138.3 63.2
3 161.1 166.7 163.6 128.6 129.3 132.9 151. 7 158.4 123.4 331.7
(1) 34.8 40.5 32.6 30.2  38.8 23.5 16. 6 34.7 44.2 297.3
(2) 5 3 7 8 4 9 10 6 2 1
(3) 2.02 2.95 2.31 1.52 3.13 0.97 0.46 2.09 3.37 178. 92" *
1995 1 99.1 104.4 101.6 114.1 113.0 114.7 97.6 94. 2 115.5 54.2
2 106.9 105.0  100.8 103.6 107.9 102.0 108. 4 105.7 108. 6 62.6
3 109.7 106.3 113.2 98. 0 94.7 99.0 109.7 HAL5NT 91.6 198.9
10.6 1.9 12.4 16.0 18.3 15.7 12.0 2145 23.9 144.7
9 10 7 5 4 6 8 3 2 1
0.60 0.03 0. 95 1. 34 1.57 1. 39 0. 88 2.10 3.03 131. 96"~

(1)Extreme difference; (2) Order; (3) Variance

2.2.2 (Pyricularia oryzae Cav. ) 3 s
(84.2)> (37.0)> (30.6)> N (21.5)> N4.8)> (12. 8)>
P,O; (8. 8)>K,0 (6. 3)>ZnS0O, (5. 9)> (1.4), s 3 s N
) , , N o
, (1) , 91 :(2) s 3 (3) ,
s s 3 () N s : : 80 : 0 20
;(5) N, ;(6) , ; (DP,O;.K,O  ZnSO,,
3 (8) , o
2.2.3 (Nilaparvata lugens and Sogatella furcifera) 4 s
: ,1994 (15775) > N (2089) > (2038)>K,0
( 1831)>P,0;(1263)>ZnSO,(1209) > (1197)> N016)> (950) > (697531995
, (12482)>K,0(932)> (499)> 479> N (407)>  N(@378)>
(355)>P,0;(308)> (210)>ZnS0O,(167), , (14675)>K,0(2130) >

(2045)> N (1960) > (1755)>P,0;(1625)>ZnSO, (1570) > (1085)> (575)>
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Table 3 Integrative effect of controllable factors on Pyricularia orgzae Cav.
N
N taes Ti f C 1
- o PErCEntacs  p oy K0 ZnSO, % Rice Mode of roa- OO
Treatment Cultivar of three transplanting . ) Pyricularia
. K density sted field .
poeriods seedling oryzae Cav.
1 60.2 106.4 122.6 119.9 116.7 117.0 114. 9 106.9 125.0 106. 2
2 144.4 114.7 101.0 111.3 115.2 114.0 113.9 115.9 122.9 99. 4
3 137.7 121.2 118.7 111.1 110.4 111.2 113.5 119.7 94. 4 136. 4
(1) 84.2 14.8 21.5 8.8 6.3 5.9 1.4 12. 8 30. 6 37.0
(2) 1 5 4 7 8 9 10 6 3 2
(3) 80.99** 2.04 4.90" 0.93 0. 40 0. 32 0.02 1.59 10. 80" * 14.59**
(1) Extreme difference; (2) Order; (3) Variance
4
Table 4 Integrative effect of controllable factors on rice planthopper
N
N s Ti f > 1
o percemagesl’ﬂ);) K,O ZnSO, tme 0, Rice Mode of (or.ltro
Locale Year Treatment Cultivar of three transplanting . rice
. . density roasted
periods seedling . planthopper
field
1994 1 5753 5366 5768 6600 6738 5508 5340 5390 6748 341
Ji’ning 2 5343 5641 4766 5452 5744 6545 6012 5412 4710 932
3 6293 6382 6855 5337 4907 5336 6037 6587 5931 16116
1) 950 1016 2089 1263 1831 1209 697 1197 2038 15775
(2 9 8 2 5 4 6 10 7 3 1
(3) 1.53 1. 86 7.37" 3.29 5.67* 2.89 1. 06 3.17  7.10*" 539.71%*
1995 1 5150 4997 5174 5342 5628 5106 4936 5040 5499 990
2 5006 5145 4968 5141 5193 5267 5166 5227 5000 1055
3 5361 5375 5375 5034 4696 5144 5415 5250 5018 13472
355 378 407 308 932) 167 479 210 499 12482
7 6 5 8 i 10 4 9 3 1
3.02 3. 44 3.93 2.32 20.61" 0.67 5,447 1.26 7.59" 4897.18" *
1995 1 4915 4675 4520 5750 6305 4170 5610 4090 6235 60
Dongying 2 4725 5035 4230 5065 4460 5740 4805 5005 4190 145
3 5300 5230 6190 4125 4175 5030 4525 5845 4515 14735
575 555 1960 1625 2130 1570 1085 1755 2045 14675
9 10 4 6 2 7 8 5 3 1
0. 62 0.57 8.02* 4.7779.59"* 4.43 2.27 5.52% 8.66"* 511.72*~
(1) Extreme difference; (2) Order; (3) Variance
C 4, s ; (2)K,0,
;(3) s s ; (4) N
s 80:0: 20 ;(5) s s 87-9
s 91, 80-7 ; s 1187 s 91;(6) N,
; (TP,0s5, ; (8)ZnS0O, , (15kg/hm?*) s (30~
45kg/hm?) ;(9) s .
;(10) , .
2.2. 4 (Cnaphalocrocis medinalis Guenée) 5 s
(480) > (200) > (125)>P,0;(120) >K,0(55)> N N



276 21

(45)> (25)>7ZnS0O,(20), , , o
(D) , > 5 (2)
s 3 (3) , 3 (P05, 3 (5)
. N, N .K.O ZnSO,, .
5

Table 5 Integrative effect of controllable factors on Craphalocrocis medinalis Guéen

N
N tages Ti {
L PEREEtasss po, KO  ZnSO, e o? Rice  Mode of roasted
Treatment Cultivar of three transplanting k i
. . density field
periods seedling
1 1430 1395 1435 1365 1450 1405 1480 1295 1690
2 1415 1415 1390 1400 1405 1420 1415 1460 1350
3 1405 1440 1425 1485 1395 1425 1355 1495 1210
(@] 25 45 45 120 55 20 125 200 480
(2) 7 6 6 4 5 8 3 2 1
(3 0.11 0. 36 0. 40 2.73 0.61 0. 08 2. 80 8.17* 43.65" "

(1) Extreme differency; (2) Order; (3) Variance

2.2.5 (Parnara quttata Bremer et Grey) 6 s :
(1045)> (420)>7ZnS0O,(340)> N(335)> (75)> (50> (40)>
P,0;(35)> N K,0(30), , 4 , o
, (D s :(2) s ,
;(3)ZnSO,,  ZnSO, ;(4) N, 3 (5) ,
s ;(6) s o
6

Table 6 Integrative effect of controllable factors on Parnara quttata Bremer et Grey

N
Ti f C 1 Par
- . N N percentages P,O; K,O ZnSO, S O, Rice Mode of ontrot Farnara
Treatment  Cultivar transplanting . . quttata
of three ) density roasted field .
. seedling Bremer et Grey
periods
1 385 520 370 360 395 185 420 410 570 30
2 400 440 400 395 385 435 380 360 425 40
3 360 185 375 390 365 525 345 375 150 1075
(@D) 40 335 30 35 30 340 75 50 420 1045
(2) 7 4 9 8 9 3 5 6 2 1
(3) 0.38 28.25"" 0.24 0.33 0.2228.65"* 1. 30 0.61 42.01" 332.83" "
(1) Extreme difference; (2)Order; (3)Variance
2.3
7 s :K,0(900)>P,0;(160) > (135)>
(1200> N (110) > N ZnS0O, (80)> (50, ,K,0O

, (DK,0, s , 3(2)

o
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7

Table 7 Integrative effect of controllable factors on predatory spide

N
N tages Ti f
L N PERCEmEs p0, KO zZnsO, OO _ Mode of
Treatment Cultivar of three transplanting Rice density .
. . roasted field
periods seedling
1 610 695 655 535 1140 605 665 680 635
2 695 585 575 695 485 590 545 570 590
3 560 585 635 635 240 670 655 615 640
(1 135 110 80 160 900 80 120 110 50
(2) 3 5 6 2 1 6 4 5 7
(3) 1.43 1. 24 0.53 2.0166.50* 0.56 1. 36 0. 94 0.23

(1) Extreme differency; (2) Order; (3) Variance

2.4
( ) : .1994 (617.3)>
(452. 4)> (436. 8)> (406. 4)>P,0;(257. 6) > (151. 8)
> (118. 4)> 111. 9> N (109. 9> (103. 6)>K,0(95. 0)>Zn-
SO,(91.6)> N(84.5);1995 (276. 7)> N (125.7)> (115. 2)>
ZnS0,(108. 8)>K,0(107. 9)> (105. 2)> (90.7)>  N(85.2)> (79.3)>
(73.8)> (48. 4)>P,0;(39. 9)> (22.0), .1994
(530. 3)> (257.3)> (214. 1)> N (206. 00> N(200. 1)>
(182. 8)>P,0;(128. 5)> (74.1)>7ZnS0, (64. 9)> (49. 9)>
(47.2)>K,0(23.0);1995 (238.2)> (237.0)>ZnS0,(213. 4)> (140. 7)>
(139. 3)>P,0;(121. 9> N (117. 9> (106. 6)> (101. 1)
> (75.8)> (53. 1) >K,0(37.8)> N(15.9), 1994
, (776.6)> (737.0)> (222. 6)>K,0(173. 0)> N
(136. 8)>ZnS0,(132. 0)> (85.8)>P,0;(68. 2)> (60. 2) (60.2)>  N(45.6);
1995 (605. 4)> (596. 4)> (424, 3)> (294. 1)>
(281.4)> N(105.4)> (89. 9)>P,0;(87. 4)> (85.3)>ZnS0, (64. 1)>
(57.6)> N (53.5)>K,0(31.9). ,
(D) . . 91 . . 4-2 :(2)
N, . . N 150kg/hm? ;(3) N
. : : 80:0: 20 ; (P,0;, , 45
~150kg/hm* . 75kg/hm?® ; (5HK,0, ,  240kg/hm?
:(6)ZnS0O, , ZnS0, . 15kg/hm? :(7) . ,
;(8) , 36 /hm?* 3 (9) s ; (10) )
; (11D s ; (12) s
;(13) , .
2.5
8 . . . 96.9% .
97.2%, 93.4%. . (7 25
), . 92.7%, 90. 2% ;

s 93.1%, 79.9% o 8 20 ),
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, 96. 8% 98.4%, 92.9%.95.5%
3 , 98.8%, 97. 6% .
. 2~3 . .
8 (%)

Table 8 Results of mixture of insecticides and fungicides to control

diseases and insect pests of rice at the three periods

Seedling period Branching initial period Branching later period
Treatment
Laodelphax Fusarium — Cnaphalcrocis — Rhizoctonia — Nilaparvata Sogatella Pyricularia
striatellus Sujikuroi medinalis solani lugens Sfurcifera oryzae
® 96.9 97.2 92.7 93.1 96. 8 98. 4 98. 8
@ 93.4 — 90. 2 79.9 92.9 95.5 97.6

(DMixture of insecticides and fungicides ; @Separately application

2.6
: 91 4-2,N 150kg/hm?*, : : N 80 : 0 : 20,
P,0; 75kg/hm?,K,0 240kg/hm?*,ZnSO, 15kg/hm?*, 4 30 6 15
; 36 /hm?, s 0.08% 0.15%
s (7 25 ) 750g/hm* 150g/hm* X 2
s (8 20 ) 75g¢/hm* 300g/hm?*

N N N N N 97.1%.97. 8% .94. 3% .90.
89%.97.1%.96.9% 97.9%, 86.3% . 90.2% . 88.8% .
94.1%. 95.4%. 97.9%; 28.6%, 14.9% . s

3
s 13 N s

[1] . . : ,1986.



