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Effects of Rice Resistant Varieties on Population Growth of Brown Planthopper

and Whitebacked Planthopper
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Abstract: The life table and Morris—Watt mathematical modei were used as the m=zthods of comiprebensive
evaluation to analysis the resistance levels of 5 rice vurieties to browr. planthopper (BPH) N:laparvata lugens Stal
and whitebacked planthopper (WBPH) Sogatella furcijera Horvvath, The iesults showed that variety IR36,
Shanyou 6, Xieyou 10, Xiushui 627 and Bing 664 had signiticzady inhibiting effects on the population growth of
BPH, but varietv Xiashvi 620, Riug 664 and Xieyou 10 were moderately resistant to WBPH. The results also indi-
cated that the ovipos lional stage of adults of both BPH and WBPH was the key stage on which the resistant varie-
ties had the mos!. adverse influence.
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Table 1. Longevity of various developmental stages of BPH on different resistant varieties (Hangzhou, 1991)
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Stage ™ Bing 664 Xiushui 620 Xieyou 10 Shanyou 6 IR36
SR Egg 8.13 8.11 8.35 8.07 8.25 9.03
# B4 Nymph
1 # 1stinstar 2311086 2.39+1.05 2.30+0.71 2254132 2681126 2.43+1.30
2 # 2nd instar 2.31+0.63 254094  2.54+1.13 248+ 1.64 273+1.02 2.78 4 1.35
3 i 3rd instar 2.74 1.47 2.64 +0.93 2724092 2664 0.97 2ERE 115 2.62+1.13
4§ 4th instar 3.14£0.80 2.51%0.67 2754079 278 + 1,04 3.08 4+ 1.27 3,14+ 1.18
5 i Sthinstar 3.32£0.93 3.05+0.95 341+002 3172142 572%:i110 3.841 1.46
e H# 1428+2.85 1427£164 14204202 13228+205 14.07+289 14.76%293
Nymphal longevity 3 1293+ 1.8 12.45%1.94 13.31 £2.04 13.07t4.16 14.30+3.29 13.38+1.89
SEB)E Average 11.28 12.89 13.74 13.25 14.22 14.16
AL U Adult
HEd @ 15.56£4.56 10.33+4.07 10.17t6.06 10.17£606 633+187  600+2383
w3 13.55+6.30  9.52+5.83 9.17+6.58 9.67+5.58 6.1741.10 5.67%283
F-#){A Average 14.56 9.93 9.67 9.92 6.20 5.84
%2 FRKBRH LEAEYEANEZERE BN, 1991)
Table 2. Longevity of various developmental stages of WBPH on different resistant varieties (Hangzhou, 1991)
A 664 620 ik 10 S it 6 =
iag:ﬂ NI fog 664 Xisjt:ui 620 1Zi‘i{:[:'ou lJO S(Ef:yojﬁ IR36
5E3A Egg 6.25 6.43 6.31 6.22 6.08 6.41
# 13 Nymph
1 # 1stinstar 2.83%1.10 2.25+0.71 2.22+0.86 238+ 1.13 2.40+0.73 2.58+0.78
2 % 2nd instar 3.36+1.36 3.5141.04 247+ 1.01 3.02+1.22 198+ 0.69 3.49+ 1.41
3 & 3rd instar 3.14+1.21 296+ 1.15 2434096  289%1.13 2.58+0.96 3.41+1.07
4 #% 4th instar 2.78 £ 0.98 280+ 1.09 2.80+0.97 3.23+1.51 2.58 +0.80 3.40+0.95
S % Sthinstar 3.84+1.24 3.31+1.28 3.80+ 1.80 3.56+1.78 3.7741.09 3,55+ 1.52
FheHH 2 17.17+2.48 14961262 13.76+2.63 15071274 14.04+1.50 16621296
Nymphal longevity & 14.52+1.98 1447+214 1294+248 1438+245 1269+149 15412193
EH{E Average 15.41 14.76 13.33 14.59 13.35 15.29
B Adule
b 2 11.20+£534  8.83% 599 8.50+t4.10  10.33+458  9.66+5.71 8.34+4.56
B3 10.5323.22  6.49+431] 7.83+2.10 8.671+4.29 8.00+4.59 7.83+3.76
F#{H Average 10.87 7.66 8.17 9.50 8.83 8.09
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Fig. 1. Survival rate of various developmental stages of BPH and WBPH on different 1esistant varieties
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Table 3. Comparison of population parameters of BPH and WBPH on different resistant varieties (Hangzhou, 1991)

ik h 2H ™I i 664 % Kk 620 PRl o' ik 6 & IR36
Insect Parameter Bing664 Xiushu 020 Xicyou 10 Shanyou 6
18 A BPH Tc 19.51 19.25 17.81 1978 19.69 19.22
In 0.2485 0.2210 0.2222 0.2230 0.1530 —0.0138
Ro 127.30 70.52 52.28 81 0l 20.34 0.77
Pl 1.2821/d 1.2474 / d 1.2488 d 1.2498 "d 11653.,d 09863 / d
HH KAEl WBPH Tc 22.83 2221 14.06 19.95 19.96 19.95
T'm 0.1525 0.110t 0.1083 01302 01617 Q0.1302
Ro 32.48 11.53 7.89 12,41 25.24 13.41
A 1.1647 / d 1.1164 / d 1.1144 - d 11390 d 1.17557d 1.1390 / d
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Table 4. Life table of BPH on different resistant varieties (Hangzhou, 1991)

hORE NI A 664 FA620 HE105 MK 6S IR36
Variety Bing 664 Xijushui 620 Xieyou 10 Shanyou 6
L5 IR No. of egg 100 100 100 100 100 100
%L HE H (%) 95.7 91.3 89.5 91.3 90.2 87.6
HEAN 1 BE#F B N to Ist instar 95.7 91.3 89.5 91.3 90.2 87.6
L EATFIEER S, (%) 98.4 95.8 89.5 94.7 93.5 94.6
A 2 i #F BB N to 2nd instar 94.1 87.5 84.2 86.5 £4.3 82.9
2HETEIEH S, (%) 93.3 97.1 94.1 98.6 94.4 55.8
HEA 3 8% # B N to 3rd instar 87.8 84.9 81.6 85.3 6.5 79.4
3IRIEIEE S, (%) 94.6 95,5 96.5 97.2 97.1 92.6
HEA 4 F RN to 4th instar 83.1 81.1 30.2 829 77.3 73.5
SETFTEHR S, (%) 94.3 $5.3 98.4 94.2 93.9 79.4
HA S EE BB N to Sthinsrar 75.4 77.3 79.0 78.1 72.6 58.4
STETER S, (%) 54.1 100.0 90.0 92.3 88.7 74.0
P i E 73.7 71.3 71.1 72.1 64.4 43.2
b Sex rate 0.3829 0.3607 0.4815 0.5333 0.5091 0.5676
B 5 B # Female 28.2 27.9 34.2 385 328 24.5
E 5 E Eggs laid 351.6 131.3 163.9 122.3 91.8 10.8
FREEHS % B Trend index 99.5 36.5 56.1 469 30.1 2.6
%5 TRAKBSH EAW CRAKNTERMBERR BiM,1991)
Table 2. Life table of WBPH on different resistant varieties (Hangzhou, 1991)
LI ™I i 664 Fk o620 k102 Wikes IR36
. Variety Bing 664 Xiushui 620 Xieyou 10 Shanyou 6
A2 No. of egg 100 100 100 100 100 100
“IRIE (IR H (%) 93.4 90.2 90.9 94.5 96.5 91.4
BEA 1 ## BB N to st instar 93.4 90.2 90.9 94.5 96.5 91.4
1Y IR S, (%) 86.9 88.5 93.7 88.2 92.5 80.7
BEA 2 8 #E BB N to 2nd instar 81.2 81.6 85.1 83.4 $9.3 73.7
2EEHEHEES, (%) 90.2 91.8 88.9 93.0 92.5 95.2
HEA 3k #E BB N to 3rd instar 72.0 74.0 75.0 81.5 82.1 69.3
IMHEIERS (%) 93.4 98.4 90.5 98.0 97.0 96.8
HEA 4 8 B N to 4th instar 65.9 72.5 66.3 79.6 79.2 66.4
A GFIEER S, (%) 98.4 98.4 93.7 92.2 97.0 95.2
HEA S B BB N to Sthinstar 64.4 71.0 60.5 72.2 76.3 61.9
S FIEER S; (%) 91.8 96.7 90.5 90.2 92.5 93.6
FltE 56.7 68.0 51.9 62.9 69.1 56.0
4 Lt Sex rate 0.4865 0.4043 0.4865 0.4706 0.45%3 0.5526
W ¥ Female 27.6 27.5 25.2 29.6 31.7 30.9
E# =80 Eggs laid 128.4 50.8 38.3 51.3 87.0 95.2
FhEE K A% 8 Trend index 35.4 13.9 9.7 15.2 27.6 29.4
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Table 6. M(S)) values of various BPH stages on different resistant varieties (data from table 4)
d #ARRBAF LA MSH)E  M(S) on different rice varieties
) a 7 2
9P Egg 1.045 1.095 1.117 1.095 1.109 1.142
#F I Nymph
1 # 1stinstar . 1.016 1.044 1.063 1.056 1.069 1.056
2 #% 2nd instar 1.072 1.030 1.032 1.014 1.059 1.044
3 % 3rd instar 1.057 1.047 1.016 1.029 1.030 1.080
4 §% 4th instar 1.060 1.049 1.016 1.062 1.065 1.259
5 # Sthinstar 1.064 1.000 1.111 1.083 1.127 1.351
BLBSH Adult
% Lt Sex rate 1.309 1.386 1.038 1.000 1.000 1.000
Fo5i R Eggs laid 1.000 2.678 2.145 2.875 3.830 32.556
£7 TRAKERMHLAT CASRER M(S)HE Ak 5 ER)
Table 7. M(S;) values of various WBPH stages on differzz¢ rosistant varicties (data from vable 5)
T £k RBEAEY LAY M(S)E M(-Si) on different rice varieties
| 7 €64 FEIk 620 ik 10 5 it 6 =
Stage ik Bing 664 Xiushui 620  Xieyou 10 Shanyou 6 TR36
99 Bgg 1.071 1.109 1.100 1.058 1.036 1.094
# B Nympi
1 #%% 1st instar 1.151 1.130 1.067 1.134 1.081 1.239
2 ﬁ% 2nd instar 1.109 1.089 1.125 1.020 1.081 1.050
3 % 3rd instar 1.071 1.016 1.105 1.020 1.031 1.033
4 % 4th instar 1.016 1.016 1.067 1.085 1.031 1.050
5 # Sth instar 1.089 1.034 1.105 1.109 1.081 1.068
AR B Adult
P Lk Sex rate 1.028 1.237 1.028 1.062 1.091 1.000
7= Bp & Eggs laid 1.000 2.528 3.352 2.503 1.476 1.349
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