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Control Potential of the Predator Scymnus (Pullus) posticalis
(Coleoptera: Coccinellidae) against Pseudoregma bambusicola

(Homoptera: Hormaphididae)

Huang Cuiqin
(Fujian Forestry Vocational and Technical College Nanping 353000)
Abstract: [Objective 1In order to understand the potential control capacity of Scymnus (Pullus) posticalis against
Pseudoregma bambusicola, the optimum predator density, the maximum predatory amount, interference coefficient,
instantaneous attack rate and treating time of S. (P.) posticalis fed on Pseudoregma bambusicola were studied. By
measuring the life table of S. (P.) posticalis, 1 investigated the population growth trend of S. (P.) posticalis after
feeding with P. bambusicola, to provide a scientific basis for utilizing S. (P.) posticalis to control P. bambusicola.
[Method JUnder laboratory conditions (temperature (23 £1) °C, relative humidity (70% -73% ), feeding with fixed
time and fixed quantity in plastic cases was conducted to observe and measure the predation of S. (P.) posticalis on P.
bambusicola, and to test S. (P.) posticalis’ s interference effect of its own density. With the application of Data
Processing System, I used methods of insect ecology, such as the model of Holling—II ; the new model of Holling-Ill
functional response developed by Wang Shize, and statistic model of functional response of predator to prey developed by
Jin Kaizheng, for matching. Furthermore, I analyzed parameters of the optimum predator density, the maximum predatory

amount, inference factor, instantaneous attack rate and treating time of P. bambusicola being preyed by S. (P.)
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posticalis, for studying the regulating effect of S. (P.) posticalis on P. bambusicola. 1 also used the rearing method of
setting veil screen in the forest to measure the life table of experimented S. (P.) posticalis, in order to study S. (P.)
posticalis’ s quantitative characteristic of inner increase capacity. [Result] Under the controlled conditions, the predatory
function responses showed that the average predation was able to amount 75 max per day for the 3" instar S. (P.)
posticalis on P. bambusicola, and 81 max per day for adult S. (P.) posticalis, both the 3™ instar and adult S. (P.)
posticalis were strong predators of P. bambusicola. The interference effect test on S. (P.) posticalis’ s density showed that
the pest control capacity of S. (P.) posticalis could reach the maximum when the release ratio was 1:38.8; and the
parametric measure result of life table showed that the survival rate of indoor rearing female imagoes was able to reach
63% , and after a generation, the population increased by 85.3638 times. Meanwhile, within the test temperature range,
when the reproductive rate (\) was larger than 1, the population of lab reared S. (P.) posticalis increased in a geometric
ratio. By comparing the parameters on life tables, and analyzing the models of functional response, it was shown that S.
(P.) posticalis was a strong predator of P. bambusicola, and it had strong reproductive ability, and S. (P.) posticalis
had strong pest control capacity against the population of P. bambusicola. [Conclusion ]This study indicated that the

population of S. (P.) posticalis fed with P. bambusicola grew exponentially, and it had a great potential of preventing and

controlling P. bambusicola.
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Tab.1 The functional response of 3rd instar larvae and adult of Scymnus (Pullus) posticalis to Pseudoregma bambusicola
VE 3% Holling—1II 74 . .
2188 e R B ) SIFEMEE -
T fie 2 N T A 784 A 1S 1 225 - T
n Holling-1I #4 T RE N 48 T AR
e R New model of . .
Model of R . K Statistic model of functional
Instar Parameter R Holling—Ill functional
Holling-1I response of predator to prey
response developed developed by Jin Kaizh
by Wang Shize eveloped by Jin Kaizheng
N, =0.938 197 N,/ N, =73.339 472% N, =73.361 957*
(1 +0.006 541N,) exp ( —33.808 649/N,) exp( =37.300 766 /N,) +2.295 102
3 g « 0.938 197
3
] r[d T, /d 0.006 972
mstar
larvae p/head 143.43 73.339 472 75.657 059
m 33.808 649 37.300 766
R? 0.9399 0.976 4 0.977 7
N, =1.123 860N, / N, =81.568 108+ N, =81.560 902*
(1+0.007 524N,) exp( —32.157 131/N,) exp( —38.684 497 /N,) +4.846 987
\ « 1.123 86
Zl; Hi T, /d 0.006 695
u
p/head 149.37 81.568 1 81.560 9
m 32.157 1 38.684 5
R? 0.926 8 0.9525 0.956 9

DN, Wl & (055 4 %5 Number of prey consumed; N, 5 #) % £ Density of preys; o: [B# I % i % Instantaneous attack rate; T, : Ak & I} Ji]
Handling time; p: ffi fr & I f} The maximum predatory amount; m: 5 {4 £ % B The optimum predator density; R* : £ 7 #1l & 41 ) P Correlation of

model fitting.
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Maodel of Holling- I

el Al R

- EEHO ling-1117%
St R R HrE A
New model of Holling-111
functional response developed by Wang Shize

B

SIFERMRH-EM
ThfRR Mg THERA
Statistic model of functional response of’
predator to prey developed by Jin Kaizheng
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Fig. 1 The model of the functional response of 3rd instar larvae (A,B,C) and adult (D,E,F) of

Scymnus (Pullus) posticalis to Pseudoregma bambusicola
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Tab.2 Feeding quantity of 3rd instar larvae and adult of Scymnus (Pullus) posticalis to Pseudoregma bambusicola

fitting in different methods

i & H LA Fitted predatory amount

S 45 4 S 14 45 .
TR THRR S . SIFIEH &% - A

iy R VE 13 Holling—1I 72 B = 1 2 3 g
, . bt o Ih 5285 4 T B
s Average prey Average daily Ty fie I . 3 A 1Y Statistic model of

Instar density predatory amount Holling-1II 7! New model of Holling-[Il T
y . . functional response

(Ny) 1 (N )/ Model of Holling—II functional response
0 a of predator to prey
(head*box ") head developed by

developed by Ji
Wang Shize eveloped by Jin

Kaizheng
10. 080 0 6.050 0 8.872 1 2.562 7 4.108 0
15.740 0 9.2200 13.388 8 8.560 5 9.154 4
19.110 0 10. 080 0 15.936 8 12.502 6 12.712 8
26. 060 0 17.330 0 20. 888 7 20.040 6 19.827 7
33.450 0 25.870 0 25.748 9 26.692 4 26.348 7
39.010 0 30.110 0 29.158 8 30.828 3 30.492 2
CR AL
3rd 45.2100 36.090 0 32.735 4 34.718 9 34.443 1
instar 50.880 0 39.990 0 35.8157 37.736 2 37.539 0
larvae 55.920 0 42.170 0 38.413 4 40. 065 3 39.946 4
61.810 0 44.970 0 41.294 5 42.4413 42.417 3
66.970 0 45.740 0 43.691 8 44.268 2 44.327 0
72.160 0 46.980 0 45.992 0 45.905 1 46.044 9
78.030 0 44.910 0 48.469 1 47.5519 47.779 7
84.110 0 45.010 0 50.905 4 49.064 8 49.378 9
10.201 3 8.833 3 10. 647 5 3.487 5 6.686 0
15.997 1 11.189 7 16. 046 9 10.927 2 12.112 4
21.016 7 16.878 0 20.394 6 17. 661 1 17.791 8
26. 160 2 21.633 0 24.5650 23.859 9 23.436 5
31.850 3 24.336 7 28.875 1 29.719 5 29.057 3
37.012 2 33.376 1 32.5355 34.2133 33.526 1
iR H 43.018 8 39.217 8 36.524 4 38.626 0 38.032 2
Adult 49.682 1 45.416 7 40. 642 3 42.699 2 42.2859
55.7320 50.972 1 44.129 2 45.807 3 45.587 9
60.913 3 53.670 0 46.942 4 48. 1115 48.065 8
66.032 2 52.740 0 49.577 8 50.121 3 50.246 8
71.363 3 49.011 1 52.1820 51.978 3 52.277 8
76.670 0 50. 666 7 54.642 8 53.6250 54.091 2
81.743 3 50.913 3 56.8815 55.039 3 55.657 17

F3 EB/EHE AT (Hassell $5E)
Tab.3 The interference effect of Scymnus (Pullus)

£ posticalis adults (model of Hassell)
v
; BHNRE  PRNGRGR PHmGE R
% Number of Average feeding Average il &%
B S. (Pullus) posticalis amount per box/ predatory Theoretical
E_ per box (P) /head head rate (E) (%) value (%)
g 1 66.91 33.455 34.582 6
2 103. 01 25.752'5 24.324 5
| 2 3 a4 5 6 7 8 3 126.27 21.045 19.799 5
W& & % ¥ Density of predator/(head s box ) 4 141. 33 17.666 25  17.109 2
5 160. 77 16.077 15.276 9
[ o) i % B g SE
K2 FRAMRHEERS 9% ENRA 6 163. 66 13.638 33 13.926 5
Fig.2 The relationship between predation rate and density of 7 160. 44 11. 46 12.878 2
Seymnus (Pullus) posticalis 8 166. 14 10.383 75 12.034 2
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Tab.4 Experimental population life table of certain age of Scymnus (Pullus) posticalis (2015, Nanping)
A BEN & G W H % Number of individuals at the beginning of different stage (lx> /head
Developmental stagex (x) 15 C 19 C 23 C 27 C 31 C
gy Eges 100 100 100 100 100
1 # 1* instar 69. 31 84.21 96. 96 95.33 89.48
2 %% 2™ instar 55.14 76.97 95.22 88.41 80. 04
3 4% 3™ instar 48.10 68. 37 93. 66 82.76 74.34
4 ¥ 4™ instar 42.32 62. 08 91.13 78.83 68. 11
Tl Prepupa 39.21 59.36 89. 20 73.63 62.33
I Pupa 36.74 55.44 88.01 69. 67 58.87
e Adult (2:8) 7.67:8.16 16.71:18. 67 30.67:32.33 23.71:24.11 11.67:14.71
S S4) AF fE P R
Tf_ J 750 £ 106. 67 209. 33 278.33 237.67 162. 33
Oviposition per female
LRy
s 818.158 9 3497.904 3 8 536.381 1 5635.1557 1.894.391 1
Expected amount of eggs
5 REWNIATRMESH
Tab.5 The experimental population parameters of Scymnus (Pullus) posticalis
. N ; TR 0 A%
MR WELH R \
\ . sl g TR gy BHURE RS s e
i JZ HE Pk b IR L. ERTW)] Ji 4 . L Doubling
- . rEYp Survival Net— Intrinsic Finite rate of K
Tempe-  Female L Age— . Average . time
. Oviposition percentage o reproduction i rate increase of
rature / °C ratio specific generation i R of the
per female of female oducti (Ry) i0d (T) of increase  the population ati
adults (%) reproduction perio ) ) popl(]l; ion
15 0.484 5 106. 67 0.158 3 51.681 6 8.1816 61.34 0.034 3 1.034 9 20.207 0
19 0.471 2 209. 33 0.354 6 98.636 3 34.979 0 42.21 0.084 2 1.087 9 8.2316
23 0.486 8 278.33 0. 630 0 135.491 0 85.363 8 35.01 0.127 0 1.135 4 5.457 5
27 0.495 8 237. 67 0.478 2 117.836 8 56.351 6 31.91 0.126 3 1.134 6 5.487 7
31 0.442 4 162. 33 0.263 8 71.814 78 18.943 9 24.78 0.118 7 1.126 0 5.839 1
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1 97 11 g
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2015) /) 1 3t (Rodolia pumila) 3§ 35 J W 4 i
(Icerya aegyptiaca) (%2 3 3% 25, 2011) « L 40 51 &t
(Propylaea japonica) %F 2 wf (/T H #:45, 2006) XL HF
# 5 b ( Lemnia biplagiata) 5 /5 B H Bl i
(Menochilus sexmaculatus) T W2 g ¥y Bl (Aleurodicus
dispersus) (5 40 W &%, 2010) . 40 & J§ 50 b
(Chilocorus kuwanae) *J ¥ 58 iy ( Hemiberlesia
pitysophila) (% 47K &%, 2006) . 5 0 Bt %} & bf
(Aphis craccivora) (B ME%5,2015) 25, 5 5E /N5l 4t 3
W 2y HURT B HOM AT 25 i I AF S e R R R
N T) 7 10 5 S 6 S0 ER /N 20 300 E S A 0 A S i
EURE 2 AR D — Rl 5 i OR BB U HE — 2D W
T

SRR OO > 1 FBER K, N =1 i Al
RERSE,0 <N < 1IN AlORE T B, N = O I Aol 3 K5 A
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