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Effects of nitrogenous fertilization in rice fields on the predatory function of

Cyrtorhinus lividipennis Reuter to Nilaparvata lugens Stal
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Abstract: The predatory capacities and functional responses of the mirid bug. Cyrtorhinus lividipennis Reuter, on the
brown planthopper (BPHD»  Nilaparvata Iugens Stils on rice plants with different nitrogen contents and the effects of the
rice sap and BPH honeydew on its predatory function were determined in the laboratory at Intemational Rice Research
Institute CIRR?» Philippines. The results showed that the predatory capacities of C. lividipennis on BPH eggs and
young nymphs were negatively related to the nitrogen content of host plants: while no significant difference in predatory
capacities was recorded between €. Lvidipennis populations suceessively fed on host plants applied with O kg N/ha and
200 kg N/ha nitrogen fertilizer for 2 generations. The functional responses of C. [liwidipennis populations on BPH eggs
belonged to typical Holling IT. and the instantaneous tate of discovery (a2 and handling times C T, ) were strongly
affected by nitrogen contents in host plants. The instantaneous rate of discovery reduced obviously resulted in the lower
functional responses on the host plants applied with high nitrogen rate; however, the similar response shapes of different
populations were found on the plants with the same nitrogen regime. Furthermore. the influences of rice sap from the
plants and honeydew of the BPH females fed on the plants with high nitrogen regime on the extension of longevities of the
adults of €. lvidipennis were higher than those on the plants with low nitrogen regime. Howevers the honeydew of BPH
on the plants with high nitrogen regime significantly decreased the predatory capacity of C. lividipennis on BPH eggs.
These results implied that the reduction of C. lwidipennis natural control function should be one of the crucial factors to
induce the outbreak of BPH population in rice fields applied with excessive nitrogenous fertilizer.
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Fig. 1 Number of brown planthopper {BPH) eggs predated by
Cyrtorhinus lividipennis on rice plants with different

contents of nitrogen
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Table 1 Predation of C. lividipennis populations on BPH eggs on rice plants applied with different amounts of nitrogenous fertilizer

ONF2 200NF2
0N 200N ON 200N

FRE P/ Number of BPH egps atacked/d 20.8+4.3 A 14.4+£1.5¢C 17.6£2.58 14.1+£2.0C

ERZE Predatory rae (%) 10.00+ 3,11 A 8.12+ 2.33¢C 15.68+ 3.2 B 7.56+1.63 €

RPHEETFHE « FHER MEEFARAAEFERTERTE E(P<0.01)Data are given as means + SE» and the data fallowed by the different
capital letters are significantly different at P < 0.01 by LSD: ONF2, 200NF2: 43 HITEREAEE 25 0 kg N /ha 1 200 kg N/ha 87 [R64 FEHE DELLRFRAIA 2 1R
E BB Second generation of €. liidipennis populations successively maintained on IR64 tice plants applied with 0 kg N/ha and 200 kg N/has respectively:
ONs 200N: 77 B A FEALE 2 0 kg N /ha F1 200 kg N/ha 89 IR64 FEHE 1R64 rice plants applied with 0 kg N/ha and 200 kg N/has respectively. /5 F] The same

for the following tables and figures.
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HECE 5D,
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Fig. 2 Functional response of €. lLividipennis populations on BPH eggs on rice plants applied with different amounts
of nitrogenous fertilizer

Ar JRTE TNI 7KFE EAEFRATEERMRMAERAICTE Y 0 kg Nha {7 IRo4 FBHE 18 & AL WFRTE TN BRI CEA IO, Adult ©. lisidipennis
from population on TN1 rice attacking eggs of BPH (from population teared on TN rice) on IR64 rice applied with 0 kg N/ha.
B B IR64 KFEFEFEE S 0 ke N/ha b, [F] Ao The same as A except TR64 rice with 200 kg N/ha applied.
C: JRTETNT KFB L AL FRATE SR MTEFEAC B 29 0 kg Nrha AT IR64 FEVE D& MEEEFRERMACE 2 0 kg Nha BT IR64 FEHE L 2 RATIE KA
RER = A907 . Adult ©. lisdipennis from population on TNT tice attacking eggs of BPH (from population of 2nd generation an IR64 rice plant with 0 kg
N/ha) on IR64 rice with 0 kg N/ha applied.
D: B IRed4 TEARFEAT & 9 200 kg Nrha 784 [7 €. The same as C except IR64 tice with 200 kg N/ha applied.
E: RTEMEAEE 4 0 kg N/ha 07 IR64 FBHE LS 2 AV IEALE, 7EMEIEE 5 0 kg N/ha £ IR64 TBPE Ll & AR FFIL M E A 0 ke
N/ha RY TRe4 FEHE b 2 (008 CAER = 8I00 . The 2nd generation of €. luidipennis from population on IR64 rice with 0 kg N/ha applied atacking
eges of BPH (from population of 2nd generation on IR64 rice with 0 kg N/ha applied) on IR64 with 0 kg N/ha applied.
F: B TR64 TEEEREACE G 200 kg N/ha 41, [ B The same as E except IR64 tice with 200 kg N/ha applied.
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Table 2 Parameters ¢ and 7, of functional response of C. lividipennis predating on BPH eggs

estimated from the random predator model on different varieties of host rice

EREEY C. lividipennis B CELIR BPH epzs FEHE Host plants 23 Parameters R P
IS EwEem w5 DESTEER ams <
Efﬁlﬂiﬁﬁ ZE TNT £ on TNI IR64, 200N j‘fh 8:3?;2 : 8883? 0.0487  <0.01
i T me v p o SERERE o oo
e T oy p NS s o

(ONF2 ONG2 IR64, ON ?‘i‘h 8:3%51 i 888?2 0.0403  <0.01
200NF2 200NG2 TR64> 200N ?‘fh gzéﬂg N ggggz 0.9552  <0.01

TNT: B K FE R Rice variety susceptive 1o BPH: ON, 200N: RAEE ST B8 0 kg N /ha F0 200 kg N/ha BY TR64 FEER IR64 rice plams applied with 0 kg
N/ha and 200 kg N/has respectively: ONG2, 200NG2: TEFEATE 45035 0 kg N /ha F0 200 kg Nrha B IR64 FEEE SRR A9 8 2 1098 7K Al Second
generation of BPH populations successively maintained on IR64 rice plants with 0 kg N/ha and 200 kg N/ha applied: respectivelys ONF2»200NF2: TEFEAL & 45
B4 0 kg N /ha #0200 kg Nrha 87 IR64 R LSR5 2 NEBR S B Second generation of €. Lvidipennis populations sucoessively maintained on

IR64 rice plants with 0 kg N/ha and 200 kg N/ha applied: respectively.
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Fig. 3 The number of BPH nymphs predated by
C . lividipennis on rice plants with different

contents of nitrogen

®3 TEERZEEMENE EERNBRIEN
Table 3 Predation of C. Ividipennis populations on
BPH nymphs in 10 days

ONF2 200NF2
ON 200N ON 200N
FHE Nuvber
of mymphs consumed  11.5£3.1A4  80x14B  11.7+26A 85z26B
in 10 days
HEE
FPredatory 4026+4.67T A 26.97+351 8B 0¥ +6.72A 2B.62+58 8
rate (%)
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Fig. 4 Longevities of C. lvidipennis adults feeding on the sap
from rice plants wounded and honeydew from BPH female adults
CK: 7K Water: 50: BRI HA Sap from ON rice plant:
5200: = ASEHFAF IR Sap from 200N tice plant;
HO: A L% E Honeydew from BPH on ON rice plant:
H200: = BFEHE £ FIE BT Honeydew from BPH on 200N rice plant.
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Number of ¢ggs precdated

EP+FA
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EP+IID

Bls #wEAEBNRREEERER
CEIRES AR (24 h)
Fig.5 Effect of honeydew from female adults of BPH on
C. lividipennis predation on BPH eggs in 24 h
EP: 18 R AUIHIKTE Rice plant with BPH eges:
FA: 18 EEMERLE Female adult of BPIT:
HD: #C A EE Honeydew from BPH female
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