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A quantitative study of biomass flow in the rice- Sogatella furcifera- Pirata subpiratic-

us food chain using fluorescent substance tracing

WEN Dou-Dou» HE Yi-Yuan® » LU Zhi-Yue, YANG Hai-Ming, WANG Hong-Quan (College of Life Sciences» Hunan
Normal University, Changsha 410081, China’

Abstract: The fluorescent substance tracing method was used to quantitatively measure and analyze the damage to rice
plants by the white-backed planthopper Sogatella furcifera and the ability of the lycosid spider Pirata subpiraticus to con-
trol Sogatella furcifera during the two rice growth stages (the tasseling and maturing stage’. The results show that the
fluorescent substance content of the rice plant: Sogatelle furcifera and Pirata subpiraticus obviously increased with in-
creasing concentration of fluorescent substance from 20 mg/L to 50 mg/L to 100 mg/L respectively. During the tasseling
stager rice consumption by Sogatella furcifera was 0.0636 g per insect every 24 hy and the consumption of Sogatella fir-
cifera by Pirata subpiraticus was (.0336 g per spider every 24 h» equaling 6 — 7 planthoppers per day. During the matur-
ing stage, rice consumption of Sogatella furcifera was 0.0115 g per insect every 24 h, and the consumption of Sogatella
Jurcifera by Pirata subpiraticus was 0.0416 g per spider every 24 h> equaling 16 planthoppers per day. Comparing the
two growth stages. the per gram fluorescent substance content of Sogatella furcifera and Pirate subpiraticus was signifi-
cantly higher at the maturing stage than at the tasseling stage.
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Table 1 Comparison of the fluorescent substance content of 5. furcifera at different concentrations in the rice tasseling stage

SRIBIREE Fluorescent substance concentration TAXMEERNIRE
20 mg/L. 50 mg/L 100 mg/L Contrast
0.0978 0.1810 0.2556 0.0811
fluorescent substance content of rice
BE CAREIER (wp
3.0526 6.3735 0.2081 1.036
fluorescent substance content of S. furcifera
SECABE KRR ()
30.667 35.212 36.391 -

rice consumption by 5. furcifera
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Fig. 1 'The fluorescent substance content of rice in

the tasseling stage (pg/g)
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Fig. 2 The fluorescent substance content of

§. furcifera in the tasseling stage (pgfg)
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Table 2 Comparison of the fluorescent substance content of P. subpiraticus at different concentrations in the rice tasseling stage

A IBHR T Fluorescent substance concentration AR BT NBE
20 mg/L 50 mg/L 100 mg/L Contrast
BHE LAR AW EE (ug/g) fluorescent substance content of $.
3.0526 6.3735 9.2081 1.056
Surcifera
TUARIRER R W E ' (pefg) fluorescent substance content of P.
13.652 28.359 41.873 1.731
subpiraticus
KRR RTERE () consumption of $. furcifera by P. sub-
4.4723 4.4495 4.5034 -

plraiicus

45
5 40
3
§ 35
)
% o 30
= 3
oy w 25
@g 20
R2 o1
M @
10
g
=
= 5
0

20 50 100
I Concentration (mg/L)

B3 BREHEHLERIEYEE (/g
Fig. 3 The fluorescent substance content of

P subpirmticus in the taselling stage (pgfg)
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Table 3 Comparison of fluorescent substance content of S. furcifera at different concentrations in the rice maturing stage

S0P FE Fluorescent substance concentration FEX B R RIEE

20 mg/L 50 mg/LL 100 mg/L Contrast
KBRAVZE (pgfe)

0.1248 0.1354 0.1599 0.521
fluorescent substance content of rice
BE AR EE (py/e)

3.8866 4.8665 6.2242 1.368
fluorescent substance content of 5. furcifera
BHE CABEKEE () rice consumption by $. furcifera 31.1427 35.9418 38.9256 -
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Table 4 Life-history of 5. furcifera during the tasseling and maturing stages

TREER 2@AMR 3@EAMR 48PFER sEER by A AR AL R k- P E
Ist ingtar  2nd instar  3rd instar  4th instar  5th instar  Short-wing imagines Long-wing imagines Sum W (g)
R A
. 5.7 2.7 26.3 26.7 15.7 11 02.1 0.0056
tasseling stage
FlLEaH8
2057 5.7 0 0 58.7 7 20.2 387.3 0.0013
matring stage
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Fig. 4 The fluorescent substance content of rice in

the maturing stage (jrgfg)
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Fig. 5 The fluorescent substance content of S. furcifera
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Table 5 The comparing of the fluorescent substance content of P. subpiraticus

in the different concentration group in the maturing stage

A IEHRFE Fluorescent substance concentration F AN BRI AE
20 mg/L 50 mg/L 100 mg/L Contrast
AE CARENEE (/e
3.8866 4.8665 6.2242 1.368
fluorescent substance content of S. furcifera
BRI SR ()
21.531 26.996 34.603 1.985
fluorescent substance content of P. subpiraticus
BUKRESR R EHE (g
5.5398 5.5473 5.5504 -

consurption of S. furcifera by P. subpiraticus
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Fig. 6 The fluorescent substance concentration of

P. subpiraticus in the maturing stage pgfg)
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