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Growth and Yield Analysis of Rice Plants Infested with Long-Distance Migratory Rice Plant-
hoppers. I1I. Quantitative Evaluation of Vegetative Growth of Rice Plants Infested with White-
Backed Planthopper, Sogatella furcifera HorvATa (Homoptera: Delphacidae). Tomonari WATANABE
and Kazushige Socawa (Kyushu National Agricultural Experiment Station, Nishigoshi, Kuma-
moto 861-11, Japan). Jpn. J. Appl. Entomol. Zool. 38: 275-281 (1994)

The effect of feeding by the white-backed planthopper (WBPH) nymphs were assessed by
infesting rice plants in a pot with 0 to 200 nymphs per plant. Rice plants at the active tillering and
panicle initiation stages were used. WBPH were allowed to feed during the nymphal period and
were removed after 11-12 days. The dry weight of the insect, leaf area, and shoot dry weight as
well as the photosynthetic rate and leaf color index were decreased by feeding of the nymphs. The
proportion of bracypterous females and the dry weight of individual bracypterous females decreased
with increasing WBPH density at the active tillering stage. However, at the panicle initiation stage
the proportion of bracypterous female was low regardless of the density. The leaf weight ratio and
leaf allocation ratio increased with increasing infestation. A linear relationship was observed be-
tween the total dry weight of WBPH and loss of shoot dry weight. WBPH nymph feeding reduced
the shoot dry weight by about 400% more than the total dry matter removed by insect feeding.
WBPH feeding had a direct effect on biomass production by removing phloem sap, and an indirect
effect by reducing the photosynthetic rate and other physiological processes.
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Table 1. Experiment design®
Experiment DATY - lielease Release Experimental
No. period density conditions

1 21 12 0-200 Artificial light (20,000 lux), 25°C
(Active tillering)

2 18 12 0-200 Artificial light (20,000 lux), 25°C
(Active tillering)

3 34 12 0-200 Natural sunlight, 25°C
(Active tillering)

4 51 11 0-200 Natural sunlight, 24°—27°C

(Panicle initiation)

2 The rice variety was Reiho.
b Days after transplanting at beginning of release.
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Fig. 1. Effect of release density on dry weight of single
adults of white-backed planthopper (WBPH,
upper; 1-1) and ratio of brachypterous females
(lower; 1-2). B-Female: Brachypterous, M-
Female: Macropterous.
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Fig. 2. Relationship between total dry weight of WBPH
and rice shoot dry weight (upper; 2-1) and leaf
area (lower; 2-2) measured after release period.
No. 1-4: Experiment number, see Table 1.
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Fig. 3. Relationship between total dry weight of WBPH
and dead leaf weight after release period in experi-
ment 4 (panicle initiation stage). Vertical bars in-
dicate the +2 X S.E.
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Fig. 4. Relationship between total dry weight of WBPH O 40 L
and leafratio ofrice (upper; 4-1) and leafallocation E
ratio (lower; 4-2) measured after release period. s 38 L
No. 1-4: Experiment number, see Table 1. o
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Fig. 6. Relationship between total dry weight of WBPH
and photosynthetic rate and leaf color value of
top leaf at panicle initiation stage. Photosynthetic
rate was measured using the LICOR 1.16200, and
leaf color was measured using the Minolta SPAD
502 chlorophyll meter.
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