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Effects of sequential infestation of the rice leaf folder Cnaphalocrocis
medinalis (Guenée) and white-backed planthopper Sogatella furcifera
(Horvath) on the physiology and biochemistry of rice plants

JIANG Li-Ben™ ZHU Zhan-Fei GE Lin-Quan WU Jin-Cai**"

(School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China)

Abstract  [Objectives] To determine the effect of sequential infestation (SI) of the rice leaf folder Cnaphalocrocis
medinalis (Guenée) and white-backed planthopper Sogatella furcifera (Horvath) on rice yield loss and on rice plant enzymes.
[Methods] The effects of SI and days of infestation (DI) by the rice leaf folder (RLF) and white-backed planthopper (WBPH)
on the starch and sucrose content and sucrose synthase (SS) and sucrose phosphate synthase (SPS) activity in the roots, stems
and leaves of rice plants were investigated. [Results] Starch and sucrose content, SS and SPS all decreased with increased
infestation density. Prior infestation by WBPH had a greater effect on the above biochemical substances than prior infestation
by RLF, even with increased DI. For example, the sucrose content and SPS activity in rice leaves subject to prior infestation by
RLF significantly increased with increasing of DI so that it was significantly higher after 24 DI than at 6 and 12 DI. In contrast,

sucrose content and SPS activity in rice leaves subject to prior infestation by WBPH significantly decreased so that these were
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significantly lower after 24 DI than at 6 and 12 DI. Similarly, starch content and SS activity in the stems of rice plants subject
to prior infestation by RLF increased with increasing DI. In contrast, starch content and SS activity in the stems of rice plants
subject to prior infestation by WBPH significantly decreased with increasing DI. Starch content in rice leaves decreased with
increasing DI, but SS activity significantly increased in plants subject to prior RLF infestation but decreased in plants subject
to prior WBPH infestation. In addition, there was a significant interaction between infestation density and DI.
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Fig.1 Effects of sequential infestation of two insects and their day intervals on content of sucrose
A B: C D: E F: “ XY X" “ Y
2,4,8 20 40 80

A, B: Root; C, D: Stem; E , F: Leaf. In“X - Y”, “X” represents the number of pests that first setted onto rice plant, “Y”
represents the number of pests that later setted onto rice plant “2, 4, 8” is the number of rice leaffolder, Cnaphalocrocis
medinalis and 20, 40, 80 is the number of white-backed rice planthopper, Sogata furcifera. The same below.
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*1 FREFINEAARNEXNRE (SEZEHRLE) BIGEMSUBRLPESER (%)
Table 1 Increase or decrease percentage comparing sequential infestation of two insects with control
(or with infestation at the same time) (%)

% % SS IU/L SPS IU/L
Content of sucrose(%) Content of starch(%) SS activities IU/L SPS activities 1U/L
Ways of
infestation
Root  Stem Leaf Root Stem Leaf Root Stem Leaf Root Stem Leaf
2500 -9.0 -20.1 -123 -9.9 -6.4 -6.9 -9.5 =52 -10.2 -9.9 -10.5 -6.9
(+6.6) (-17.0) (+1.5) (+8.7) (=1.8) (=2.0) (+1.9) (-0.9) (+5.0) (=1.0) (+0.3) (+2.5)
4540 -258 260 -21.1 -262 -11.8 -13.5 -13.1 -6.8 -10.7 -12.1  -11.1 -84
(-3.0) (-19.1) (+0.1) (+18.4) (+3.6) (—4.1) (+6.7) (+4.2) (+11.3) (+0.5) (+1.8) (+5.4)
8580 -304 265 342 307 -524 202 -14.2 -8.1 -11.7 -164 -119 -10.6
(-16.8) (-15.3) (+8.8) (-6.7) (+1.6) (-14.1) (+6.4) (+7.3) (+12.8) (+3.5) (+3.5) (+6.8)
202 -12.8 -151 -159 -11.7 -184 -155 -9.0 -5.2 -123 -104 -103 3.7
(+0.2) (-15.3) (+6.6) (+13.6) (-9.6) (-7.7) (+8.5) (-0.1) (+9.3) (+1.7) (+1.8) (+6.7)
40—4 -212 -190 279 -231 227 229 -12.7 -104 -134 -11.5 -11.1 -9.3
(-9.1) (-6.3) (-3.0) (+10.1) (-16.2) (-9.9) (+5.3) (+0.9) (+6.4) (+0.2) (+0.7) (+4.9)
-25.6 -21.1 -371 279 -356 243 -133 -11.7 -13.6 -14.1 15.0  -12.9
80—8

(+15.9) (=3.2) (=16.8) (+3.9) (=17.6) (=18.4) (+3.8) (=0.8) (+0.5) (+5.0) (=0.2) (+2.9)

%

Increase or decrease percentage comparing sequential infestation of two insects with infestation at the same time in
parentheses (%).

1 1
24 d

24 d 4.60%
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Fig. 2 Effects of sequential infestation of two insects and their day intervals on content of starch
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Fig. 3 Effects of sequential infestation of two insects and their day intervals on content of SS activities
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Fig. 4 Effects of sequential infestation of two insects and their day intervals on content of sucrose phosphate
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