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Growth and Yield Analysis of Rice Plants Infested with Long-Distance Migratory Rice Plant-
hoppers. II. Measurement of Recovery of Vegetative Growth of Rice Plants Infested with the
White-Backed Planthopper, Sogatella furcifera HorvATH (Homoptera: Delphacidae), by Spectral
Reflectivity. Tomonari WaranaBe, Haruhiko Yamamoro? and Kazushige Socawa (Kyushu
National Agricultural Experiment Station, Nishigoshi, Kumamoto 861-11, Japan). Jpn. J. Appl.
Entomol. Zool. 38: 169-175 (1994)

The effect of damage to the leaf sheath caused by oviposition of the white-backed planthopper
on the vegetative growth of rice paddy was studied in 1989 and 1990. Release levels were changed
from O to 8 adult females per hill. The number of tillers, top dry weight and leaf area index (LAI)
were reduced at the end of the experiment periods in the release plots. The same reduction was
observed in non-sprayed plots after immigration. Growth differences among the plots were reduced
towards the reproductive stage. A non-contact, non-destructive method for estimating the top dry
weight and the LAI using a portable spectroradiometer was tried in 1990. Changes in the spectral
reflectivity in the near-infrared range were useful for measuring the recovery of the top dry weight

and the LAI when the LAI was less than 5.
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Table I. Experimental design on effect of damage
caused by the white-backed planthopper, Sogatella

Surcifera
Year Date of Release No. of females
transplanting period released per hill
1989 June 20 July 4Julyll 0, 1,2 4,8
(14-21))
1990 June 18 June 26-July 3 0, 2,4, 8
( 8-15)

1) Days after transplanting are shown in parentheses.
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Fig. 1. Fluctuations in number oftillers on each plot in . 1 O
1990. Upper: Release plots, Lower: Insecticide- 0 —_ — Gl
sprayed plots. Spray 1: Insecticide (etofenprox) Y 5 July 1990 10 15
was sprayed on 3 and 9 July 1990. Spray 2: Insec- v
ticide was sprayed on 9 July. Arrows indicate the Fig. 2. Fluctuations in number of adult females per hill
date when the F-values were significantly large by direct counting method on insecticide-sprayed
(p<0.05) by single factor ANOVA. plots. Arrows indicate insecticide spray date.
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Table 2. Effects of infestation by adult females of Sogatella furcifera on leaf area index (LAI)

No. of adult Leaf area index (LLAI)
Year females No. of hills — - —
released 22 28 42 78 DATYD
0 6 0.40 (100) ab23) 1.20 (100) a 4.11 (100) a 6.38 (100) a
1 6 0.41 (103) a 1.09 ( 91) a 397 (97) a 6.43 (101) a
1989 2 6 0.43 (108) a 1.06 ( 88) a 3.83 (93) a 6.50 (102) a
4 6 0.43 (108) a 1.08 ( 90) a 3.63 ( 88) ab 5.93 ( 93) a
8 6 0.31 (78) b 0.96 ( 80) a 3.35(82) b 6.56 (103) a
30 42 63 DAT
0 9 2.06 (100) a 4.62 (100) a 5.01 (100) a
2 9 1.50 ( 73) ab 429 (93 b 5.09 (102) a
4 9 1.65 ( 80) ab 4.44 (1 96) b 4.55 ( 91) a
8 9 149 ( 72) b 390 ( 84) b 5.34 (107) a
1990 T
Spray 14 9 2.06 (100) a% 4.67 (100) a 5.78 (100) a
Spray 2 9 1.82 ( 88) ab 439 (94) a 6.15 (106) a
No spray 18 1.61 ( 78) b 393 (84)b 5.56 ( 96) a
1) Days after transplanting.
2) Values followed by the same letters are not significantly different by Tukey’s Multiple Range Test ($>0.05).
3) Values in parentheses indicate percentage of control or Spray 1.
4) Spray 1: insecticide (etofenprox) sprayed on 3 and 9 July 1990. Spray 2: insecticide sprayed on 9 July 1990.
5) Values followed by the same letters are not significantly different by Scuerre’s Multiple Range Test (p>0.05).
Table 3. Effects of infestations by adult females of Sogatella furcifera on biomass and top dry weight per m2
No. of adult Top dry weight (g/m2)
Year females No. of hills - - -
released 22 28 42 78 DATD
0 6 30 (100) a2® 92 (100) a 330 (100) a 1,100 (100) a
1 6 30 (100) a 81 ( 88) a 314 ( 95) ab 1,060 ( 96) a
1989 2 6 30 (100) a 82 ( 89) a 302 ( 92) ab 1,048 ( 95) a
4 6 29 ( 97) a 81 ( 88) a 282 ( 85) be 1,011 ( 92) a
8 6 22(73) b 74 ( 80) a 260 ( 79) ¢ 1,044 ( 95) a
30 42 63 DAT
0 9 145 (100) a 373 (100) a 780 (100) a
2 9 107 ( 74) b 331 (1 89) b 777 (100) a
4 9 119 ( 82) ab 335 ( 90) b 718 ( 92) a
8 9 106 ( 73) b 308 ( 83) b 829 (106) a
1990 -
Spray 14 9 144 (100) a® 377 (100) a 764 (100) ab
Spray 2 9 126 ( 88) ab 344 ( 91) a 823 (108) a
No spray 18 109 ( 76) b 297 ( 79) b 732 ( 96) b

1) Days after transplanting.

2) Values followed by the same letters are not significantly different by Tukey’s Multiple Range Test ($>>0.05).
3) Values in parentheses indicate percentage of control or Spray 1.

4) Spray 1: Insecticide (etofenprox) sprayed on 3 and 9 July 1990. Spray 2: Insecticide sprayed on 9 July 1990.

5) Values followed by the same letters are not significantly different by ScHEFFE’s Multiple Range Test (p>>0.05).
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Table 4. Effects of infestations by adultfemales of Sogatella furcifera on leaf weight ratio (= leaf weight/total weight)

Leaf weight ratio

Year No. of adult Replication
females released (hill) 29 28 49 78 DATD
0 6 0.48 0.48 0.42 0.26
1 6 0.48 0.47 0.42 0.27
1989 2 6 0.49 0.48 0.43 0.28
4 6 0.50 0.48 0.43 0.26
8 6 0.48 0.49 0.44 0.28
30 42 63 DAT
0 9 0.51 0.45 0.37
2 9 0.50 0.48 0.37
4 9 0.50 0.49 0.36
8 9 0.50 0.47 0.37
1990
Spray 12 9 0.50 0.47 0.37
Spray 2 9 0.51 0.48 0.37
No spray 18 0.52 0.50 0.36

1) Days after transplanting.
2) Spray 1: Insecticide (etofenprox) sprayed on 3 and 9 July 1990. Spray 2: Insecticide sprayed on 9 July 1990.
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Fig. 3. Spectral reflectance of rice canopies measured by portable spectroradiometer in 1990.
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