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Intra-and interspecific relationship of Nilaparvata lugens (stal) and

Sogatella furcifera (Horvath) on various rice varieties
ZHAO Wei-Chun,LOU Yong-Gen,CHENG Jia-An,ZHU Zeng-Rong  (Institute of Applied En-

tomology Zhejiang University, Hangzhou 310029 ,China)

Abstract: The intra-and inter-specific relationship of Nilaparvata lugens (stdl) and Sogatella furcifera
(Horvath) on three rice varieties, Z852, XS11 and XY 9308, were studied in the laboratory. The density-
dependent effects of S. furcifera and N. lugens were weak on the three rice varieties at nymphal densities
ranging from 6 to 24 or adult densities ranging from 2 to 6 pairs per cage. The density-dependent effects of
N. lugens were weaker than those of S. furcifera. There were various adverse effects of intra specific
crowding of the two species on the three varieties. The density-dependent effect of S. furcifera were
stronger on XS11 and XY9308 than that on Z852; The density-dependent effect of N. lugens were
stronger on Z852 and XY 9308 than that on XS11. The interspecific interactions between S. furcifera and
N. lugens were beneficial to each other. The nymphal survival rate, brachypter rate, fecundity, and
hatchibility of each species in the mixed culturing of the two species were significantly higher than those in
separated culturing.
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Table 1 The sources and resistance of rice varieties *
Resistance
Rice varieties Strains Seed provider ﬁ References
852
7852 Indica Experiment Farm of Zhejiang University S S Lo
11
XS11 Japonica Jiaxing Agricultural Science Institute S R Lo
9308
XY9308 Japonica-indica hybrid ~ China National Rice Research Institute MR MR _
* S, R, MR . Susceptible, resistant and middle resistant varieties; B, W .
Brown planthopper, whitebacked planthopper
1.2
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Table 2 The density-dependent effects of S. furcifera”
()

Nymphal development durations % % %
Varieties Densities Nymphal survival rates Female rates  Brachypter rates
Females Males
852 6W 12.48+0. 74a 11.82+0. 26a 68.33£7.40a 39.72410. 83a 8.89+5.37a
7852 12W 13.50+0.77a 12.56+0. 48a 79.17+11. 22a 36.82+7.59% 0. 00+ 0. 00a
24W 12.8840. 16a 12.434£0. 13a 83.59+4.87a 40.90=£4. 70a 1.6741. 44a
11 6W 13.81+£0.17bA  13.10+0. 26bA 83.1740. 68a 54.7249.48a 19.72+6. 24a
XS11 12W 14.16+0. 36abA  13.68+0. 26abA 73.4947.05a 52.6146.10a 12.3043.03a
24W 14.83+0.12aA  14.0640. 18aA 60.98+5. 38a 42.67+1.90a 7.6142.55a
6W 12.75+0. 30a 12.16+0. 22bB 66.67+9. 43a 27.3343.32bA  0.00£0. 00a
9308 12W 13.24+0. 36a 12.4940. 21bAB 61.56+£11.93a 52.7046. 80aA 6.67+5.96a
XY9308 24W 13.92+0. 5% 13.6440.47aA 47.92413. 26a 26.7941.79bA  0.00+0. 00a
* + : 3 (
s P<<0.05; P<<0.01); . . Average +

standard error: The percentages were compared after arcsine transformation; means of the same varieties in a column fol-
lowed by the same small (capital) letter were not significantly different at P=0. 05 (P=0. 01) by Duncan’s Multiple
Range Test (DMRT); nymphal survival rates were the percentages of the emergence adults to the original 1st-instar

nymphs; the same as above
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Table 3 The density-dependent effects of N. lugens

(d)
0, (D ) 0,
Nymphal development durations Cd % %
Varieties  Densities Nymphal survival rates  Female rates  Brachypter rates
Females Males
852 6B 13.54+0.22a 13.3540. 36a 75.00£5. 20aA 62.50£10. 79 66.95+8. 79a
7852 12B 13.78+0.09a 13.6340.18a 66. 67 +0.00abA 54.17+14.83a 62.50+11.79
24B 14.15+0.22a 13.6140.12a 38.89+6.31bA 38.37+9.50a 63.92+8. 62a
11 6B 13.87+0.08a 13.0840. 25a 91.67+3. 40a 45.0048. 53a 51.67£7. 36a
XS11 12B 13.79+0.07a 13.06=+0. 16a 85.424+1.81a 53.86+5.92a 68. 6445. 76a
24B 13.59+0.03a 13.2540.00a 87.5042.95a 43.18+4. 82a 66.59+1.12a
6B 13.58+0.22a 13.2940.18a 79.44=+7.67a 50. 56£5. 35a 59.45+6.01a
9308 12B 14.03+0.05a 13.20£0.08a 78.33+5.58a 46.35+6. 56a 55.874+5. 38a
XY9308 24B 13.63+0.47a 13.1040. 22a 68.00+5. 73a 70.59+6. 64a 78.24410.01a
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Table 4 The effects of interspecific interaction (same densities)on S. furcifera*

(d)

Nymphal development durations 5 o6 5

Varieties Densities - Nymphal survival rates  Female rates  Brachypter rates

Females Males

852 6We6B 12.00+0. 00a 12.08+0.07a 93.33+5. 96a 61.67+8.03a 25.00414. 14a
7852 12W 13.50+£0.77a 12.5640. 48a 79.17£11. 22a 36.82£7.59% 0. 00=£0. 00a
6W18B 12.10+£0. 09bA  12.07+0. 20a 96. 6742. 98aA 38.6746.71a 3.33+0.45a
18W6B 12.6740.22aA  12.174+0. 24a 83.3341.96bA 56.5945. 55a 5.02+1. 46a
24W 12.88+0.16aA 12.4340.13a 83.5944.87bA 40.9044. 70a 1.67=+1. 44a
11 6We6B 13. 60+0. 28a 13.20+0. 13a 96. 00+ 3. 58aA 38.00£9. 87a 16. 33+6. 84a
XS11 12W 14.16£0. 36a 13.68+£0. 26a 73.4947.05bA 52.6146.10a 12.3043.03a
6W18B 13.44+0.28bB  13.16+0. 20bB 91.67+4.17aA 40.834+2.98a 0. 00+0. 00a
18W6B 13.95+0. 20bAB 13.1940. 14bB 91.11£3. 37aA 46.4948. 29a 4.03+£2.51a
24W 14.83+0.12aA  14.06+0. 18aA 60. 98+5. 38bB 42.67+1.90a 7.61+2.55a
6We6DB 12.31+£0.16bA  12.41+0.23a 87.5043.61a 42.5047.40a 4.17+3.61a
9308 12W 13.24+0.36aA  12.4940.21a 61.56+11.93a 52.70+6. 80a 6. 6745.96a
XY9308 6W18B 12.17+£0.14bA  12.0040. 00bA 94.444+4. 54aA 31.1144. 80a 0. 00+£0. 00a
18W6B 13.27+0. 24abA  12.91+0. 37abA 82.6848. 32 aA 44.4844.12a 3.03+2.47a
24W 13.92+0.59aA  13.64+0.47aA 47.92413. 26bB 26.7941.7% 0. 00+£0. 00a

* N N N ( s P<C0.05; r<<

0.01). * Means of the same mixed densities of same varieties in a column followed by the same small (capital) letter are
not significantly different at P=0. 05 (P=0.01) by Duncan’s Multiple Range Test (DMRT)
5 ( ) 3
Table 5 The effects of interspecific interaction (different densities)on S. furcifera”

()

Nymphal development durations el 5 o6
Varieties  Densities Females Males Nymphal survival rates  Female rates  Brachypter rates
852 6W 12.4840.74a 11.82+£0. 26a 68.33+7.40bB 39.72410. 83a 8.89+5.37a
7852 6W6B 12.00+£0.00a 12.0840.07a 93. 3345. 96aAB 61.67+8.03a 25.00414. 14a
6W18B  12.1040.09a 12.0740.20a 96. 674 2. 98aA 38.67+6.71a 3.33+0.45a
11 6W 13.81+£0.17a 13.1040. 26a 83.1740. 68bA 54.7249. 48a 19.72+6. 24a
XS11 6W6B 13.60£0.28a 13.204%0.13a 96. 00+ 3. 58aA 38.00£9. 87a 16. 33£6. 84a
6W18B  13.4440.28a 13.1640.20a 91. 6744. 17abA 40.8342.98a 0.00+£0. 00a
6W 12.7540.30a 12.0640. 22a 66.6749. 43bA 27.3343.32a 0. 00 0. 00a
9308 6W6B 12.31£0.16a 12.4140.23a 87.5043. 61abA 42.5047. 40a 4.17+3.61a
XY9308 6W18B 12.17+0. 14a  12.00=£0. 00a 94. 444+4. 54aA 31.11+4.80a 0. 0040. 00a
* . W . ( s P<0.05; r<

0.01). Means of the same W densities of the same varieties in a column followed by the same small (capital) letter are
not significantly different at P=0. 05 (P=0.01) by Duncan’s Multiple Range Test (DMRT)
(2) 12/ 24/ s
852 9308 s
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Table 6 The effects of interspecific interaction (same densities)on N. lugens*

@ 5 6 5
L . Nymphal development durations )
Varieties  Densities ymphal survival rates  Female rates  Brachypter rates
Females Males
852 6B6W 13.63+0.11a 13.5640.20a 95.83+3. 61aA 55.00£6.07a 63.33+9.05a
7852 12B 13.78+0.09a 13.63+0.18a 66. 67+0.00bB 54.17+14.83a 62.50£11.79%
6B18W 13.46+0.31a 13.46=+0. 20a 95.83+3. 61aA 56.0745. 38a 63.8147.67a
18B6W 13.80+0.17a 13.4640.07a 85.5545. 11aA 54.16+5.97a 73.5445.09a
24B 14.154+0.22a 13.61+0.12a 38.89+46.31bB 38.37+9.50a 63.92+8. 62a
11 6B6W 13.83+£0.07a 13.1340.22a 90. 00£5. 96a 68.67£7.52a 72.00+7.92a
XS11 12B 13.794+0.07a 13.06=+0. 16a 85.424+1.81a 53.8645.92a 68. 64+5. 76a
6B18W 13.98+0.30a 13.60+0. 26a 89.0045.58a 49. 0048. 05a 58.0048. 79a
18B6W 13.71£0.05a 13.2540. 04a 88.89+6.93a 43.5945. 23a 74.22+5. 34a
24B 13.5940.03a 13.25£0.00a 87.50£2. 95a 43.1844. 82a 66.59+1.12a
6B6W 13.68+0.18a 13.2540.23a 100. 00 0. 00aA 55.3647.50a 71.43+11.01a
9308 12B 14.0340.05a 13.2040.08a 78.33+5.58bB 46. 35+ 6. 56a 55.8745. 38a
XY9308 6B18W 13.48+0.40a 13.25+0.31a 100. 0040. 00aA 53.17+12.51la 78.57+4.89%
18B6W 13.56+£0.21a 13.17%0.07a 65.0547.47bB 50.37£11.29a 60.74+11.91a
24B 13.63+0.47a 13.1040. 22a 68. 00+5. 73bB 70.5946. 64a 78.24410.0la
* N N N ( s P<C0.05; r<<

0.01). * Means of the same mixed densities of the same varieties in a column followed by the same small (capital) letter

are not significantly different at P=0. 05 (P=0.01) by Duncan’s Multiple Range Test (DMRT)
7 ( ) i
Table 7 The effects of interspecific interaction (different densities)on N. lugens*

(d)

0 9% 7D
Nymphal development durations

Varieties  Densities Femalos Malos Nymphal survival rates Female rates  Brachypter rates
852 6B 13.5440.22a 13.3540. 36a 75.0045. 20bA 62.50410.79a  66.9548.79a
7852 6B6W 13.6340.11a 13.5640. 20a 95.83+3. 61laA 55.00£6.07a 63.3349.05a
6B18W 13.46+0.31a 13.46+0.20a 95.83+3. 61aA 56.07+5. 38a 63.8147.67a
11 6B 13.8740.08a 13.08=£0.25a 91.67£3. 40a 45.00£8. 53a 51.67+£7. 36a
XS11 6B6W 13.83+0.07a 13.1340. 22a 90. 00£5. 96a 68.67+7.52a 72.0047.92a
6B18W  13.9840.30a 13.6040. 26a 89.0045. 58a 49.00+48. 05a 58.0048. 79
6B 13.58+0.22a 13.2940.18a 79.444+7. 67TbA 50.56+5. 35a 59.45+6.01la

9308 6B6W 13.68+0.18a 13.2540. 23a 100. 00£0. 00aA 55.36+7.50a 71.43+11.01a
XY9308 6B18W  13.4840.40a 13.2540.31a 100. 0040. 00aA 53.174+12.5la  78.5744. 8%

* N B N ( s P<<0.05; r<

0.01). Means of the same B densities of the same varieties in a column followed by the same small (capital) letter are not

significantly different at P=0.05 (P”=0.01) by Duncan’s Multiple Range Test (DMRT)

2.2
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Table 8 The density-dependent effects of S. furcifera
(d) C / -d %)
Varictics Densitics Longevities Fecundities Hatchibilities of
Females Males (eggs/female « d) offsprings
852 2W 24.20+5.58 a 14.50+2.05 a 13.88+1.79a 90.80+1.27 a
7852 AW 20.684+3.25a 17.30+3.88 a 11.36+1.54 a 90.67+1.07 a
6W 18.80+1.99 a 14.37+2.03 a 10.4740.62 a 86.70£1.21 a
11 2W 27.25+2.87 a 29.5542. 96 aA 10.21+£0. 62 aA 63.81+3.52a
XS11 1W 23.50+1.30 a 18.14+2.29 bA 8.7640.58 abAB 65.75+0.99 a
6W 20.0243.51 a 20.174+1.12 bA 6.8840.42 bB 64.924+4.50 a
2W 26.70+3.27 a 19.40+1.25a 7.49+1.26 a 90.12+2.11 a
9308 AW 19.03+1.85a 17.85+1.58 a 4.40+1.01 a 87.61+3.25a
XY9308 6W 21.204+2.22 a 14.13+0.84 a 3.90+0.81 a 92.67+1.44 a
9
Table 9 The density-dependent effects of N. lugens
() C / «d (¢79)
Vasictics Densitics Longevities Fecundities Hatchibilities of
Females Males (eggs/female « d) offsprings
852 2B 27.60+4.84 a 18.60+2.11 a 20.28+1.64 a 91.10£2.19 a
7852 4B 25.8642.05a 15.33+0.83 a 16.64+1.30 a 86.07+3.33 a
6B 22.65+1.08 a 17.02+2.12 a 15.80+1.17 a 82.354+3.65a
11 2B 24.5542.22 a 19.90+2.44 a 24.56+1.27 a 86.39+2.50 a
XS11 4B 22.43+1.52 a 21.9042.96 a 23.34+1.69 a 84.93+1.71 a
6B 22.17+2.22 a 15.70£1.43 a 23.684+0.76 a 86.59+2.32a
2B 28.83+3.39a 14.70+2.89 a 19.60+2.69 a 84.7443.36 abA
9308 4B 26.484+2.26 a 20.942.53 a 20.86+1.36 a 90. 1542. 40 aA
XY9308 6B 23.274+3.40 a 18.67+2.24 a 18.72+1.17 a 77.9841.67 bA
2.2.2 P
6 / s 3 s N
¢ 10,P>0.05), (P<C0.05)
(P<<0.01) 11 , 2:
2 s 4/ 3 9308
s s o
11 2/ 4/ s
o 2/ 4/ 2 4 ,
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Table 10 The effects of interspecific interaction(same densities) on S. furcifera”
N C/ +«d 29!
Varietics Densitics Longevities Fecundities Hatchibilities of
Females Males (eggs/female + d) offsprings
852 2W2B 28.4044.63 a 17.83+2.33 a 11.90+1.18 a 97.5340.93 aA
7852 1W 20.68+3.25a 17.30+3.88 a 11.36+t1.54 a 90.6741.07 bB
2W4B 22.834+0.98 a 18.90+2.17 a 21.6941.76 aA 95.9942. 03 aA
4W2B 18.67+1.21 a 15.08+1.29 a 16. 08£0. 45 bB 96.70+1.17 aA
6W 18.80+1.99a 14.37+2.03 a 10.474+0.62 cC 86.704+1.21 bB
11 2W2B 22.73+1.63 a 25.814+1.97 a 13.94+3.46 a 88.6412. 64 aA
XS11 4W 23.50+1.30 a 18.1+2.29 a 8.7640.58 a 65.7540.99 bB
2W4B 24.3344.60 a 23.63+0.50 a 17.81+1.06 aA 79.1747. 25 abA
14W2B 24.6042.37 a 20.704+1.05a 15.0941. 00 aA 85.4942. 03 aA
6W 20.0243.51 a 20.17+1.12 a 6.8840.42 bB 64.92+4.50 bA
2W2B 17.90+1.31 a 22.754+1.95a 10.54+3.08 a 97.17+0.27 a
9308 AW 19.03+1.85a 17.85+1.58 a 4.40+1.01 a 87.61+3.25a
XY9308 2W4B 20.50+1.22 a 22.45+2.51 a 8.87+0.91 aA 98.01+£1.30 aA
AW 2B 24.5043.02 a 16.50+£1.87 a 8.68+1.21 aA 97.3641. 34 aA
6W 21.20£2.22 a 14.13+0.84 a 3.90-+0. 81 bA 92.67+1.44 bA
13 2/ 4/ )
s o s 11
2/ 2 , s 1 s
; 4/ 2 s ;
9308 2/ 2 s
5 852 o
s o ¢ 2, 3, 8 9, 6~24
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Table 11 The effects of interspecific interaction (different densities)on S. furcifera
(d) C / -d [€Z9)
Varieties Densitios Longevities Fecundities Hatchibilities of
Females Males (eggs/female « d) offsprings
852 2W 24.20+5.58 a 14.50+2.05 a 13.88+1.79 bAB 90.8041. 27 bA
7852 2W2B 28.404+4.63 a 17.834+2.33 a 11.90+1. 18 bAB 97.5340.93 aA
2W4B 22.8340.98 a 18.90+2.17 a 21.69+1.76 aA 95.9942. 03 abA
4W 20.68+3.25a 17.30+3.88 a 11.3641.54 bA 90. 67+1.07 bA
4W2B 18.67%1.21 a 15.08+1.29 a 16. 08£0. 45 aA 96.7041.17 aA
11 2W 27.254+2.87 a 29.554+2.96 a 10.2140. 62 bB 63.81+3.52 bA
XS11 2W2B 22.73+1.63 a 25.81+1.97 a 13.9443. 46 abAB 88.64+2. 64 aA
2W4B 24.334+4.60 a 23.6340.50 a 17.8141.06 aA 79.1747.25 abA
4W 23.50+1.30 a 18.14+2.29 a 8.76+0.58 bB 65.7540.99 bB
4W2B 24.60£2.37 a 20.70£1.05 a 15.09+1.00 aA 85.4942.03 aA
2W 26.7043.27 aA 19.40+1.25a 7.49+1.26 a 90.12+2.11 bA
9308 2W2B 17.9041.31 bA 22.7541.95 a 10.54+3.08 a 97.1740. 27 aA
XY9308 2W4B 20.5041.22 abA 22.45+2.51 a 8.87+0.91 a 98.01+1.30 aA
AW 19.03+1.85a 17.85+1.58 a 4.40+1.01 bA 87.6143.25 bA
4W2B 24.50£3.02 a 16.50+1.87 a 8.68+1.21 aA 97.36+1. 34 aA
12 ( )
Table 12 The effects of interspecific interaction(same densities) on N. lugens
() C / -d %)
Varietics Densitics Longevities Fecundities Hatchibilities of
Females Males (eggs/female + d) offsprings
852 2B2W 25.35+2.85a 22.90+4.36 a 16.25+1.74 a 95.04+1.15a
7852 4B 25.8642.05 a 15.33+0.83 a 16.64+1.30a 86.07+3.33 a
2B4W 22.00%+1.97 a 19.00£0. 47 a 18.79£1.59 a 91.67+1.05 aAB
4B2W 23.564+1.33 a 18.18+1.92 a 20.164+1.13 a 94.0641. 20 aA
6B 22.654+1.08 a 17.0242.12 a 15.80+1.17 a 82.35+3.65bB
11 2B2W 27.904+2.05a 25.6542.20 a 29.8241.65 aA 90.7140.71 aA
XS11 4B 22.43+1.52 a 21.90£2.96 a 23.3441.69 bA 84.934+1.71 bA
2B4W 33.60+1.04 aA 21.90£2.96 a 22.15£0.22 a 93.69+1.78 a
AB2W 28.3841.84 abAB 27.1342.46 a 23.1340.86 a 94.60+1.27 a
6B 22.174+2.22 bB 15.70+1.43 a 23.6840.76 a 86.59+2.32a
2B2W 23.35+1.32a 18.3042.10 a 28.3441.75 aA 95.6942.02 a
9308 4B 26.4842.26 a 20.942.53 a 20. 8641. 36 bA 90.15+2.40 a
XY9308 2B4W 27.9345.18 a 10.90+1.19 bA 18.21+0.86 a 87.60+3.12 aAB
4B2W 22.75+1.72 a 18. 00£2. 32 aA 19.12+1.18 a 95.8041. 85 aA
6B 23.2743.40 a 18.6742. 24 aA 18.72+1.17 a 77.9841.67 bB
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Table 13 The effects of interspecific interaction (different densities)on N. lugens
(d) C / D €Z9)
Varietics Densitics Longevities Fecundities Hatchibilities of
Females Males (eggs/female + d) offsprings
852 2B 27.6044.84 a 18.60+2.11 a 20.2841.64 a 91.10+2.19 a
7852 2B2W 25.35+2.85a 22.9044. 36 a 16.25+1.74 a 95.04+1.15a
2B4W 22.004+1.97 a 19.0040.47 a 18.79+1.59 a 91.67+1.05a
1B 25.8642.05a 15.33+0.83 a 16.64+1.30 a 86.07+3.33 a
4B2W 23.56+1.33 a 18.18+1.92a 20.16+1.13 a 94.06+1.20a
11 2B 24.55+2.22 a 19.90+2.44 a 24.5641.27 bA 86.3942.50 bA
XS11 2B2W 27.9042.05a 25.654+2.20 a 29.8241.65 aA 90.7140. 71 abA
2B4W 33.6041.04 a 21.90+2.96 a 22.1540.22 bA 93.6941.78 aA
4B 22.43+1.52 a 21.90+2.96 a 23.3441.69 aA 84.934+1.71 bA
1B2W 28.384+1.84 a 27.13+2.46 a 23.1340. 86 aA 94.6041.27 aA
2B 28.8343.39a 14.70+2.89 a 19. 60£2. 69 bA 84.7443.36 bA
9308 2B2W 23.35+1.32 a 18.30+2.10 a 28.34+1.75 aA 95.69+2.02 aA
XY9308 2B4W 27.93+5.18 a 10.904+1.19 a 18.2140. 86 bA 87.60+3.12 abA
4B 26.4842.26 a 20.942.53 a 20.86+1.36 a 90.15+2.40 a
4B2W 22.75+1.72 a 18.00+2.32 a 19.12+1.18 a 95.80+1.85a
. . 4~ D . 6~24 /
s s 852 9308
C 5,7, 3 11,
s s o
2~6 / 6d . s
s
¢ 10~ 13). Lol , .
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