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Selection and suitability evaluation of the banker plants of the Arma

chinensis (Fallou)

HU Yang®, ZHANG Jie-Bo*, HE Bing-Yu, Reyilaikadier, MA Chen-Han, LI Chao* (Key
Laboratory of Prevention and Control of Invasive Alien Species in Agriculture & Forestry of the
North-western Desert Oasis (Co-construction by Ministry and Province), Ministry of Agriculture
and Rural Affairs, College of Agronomy, Xinjiang Agricultural University, Urumqi 830052,
China)

Abstract: Arma chinensis (Fallou) as an important predatory predator, has been widely used in the
control of various pests. However, the traditional release methods have high cost and poor
timeliness, which affect the use of natural enemies. How to add value to protect natural enemies
and improve biological control technology become the key banker plants have the characteristics
of preventing the introduction of natural enemies, help to maintain natural enemy populations, and
achieve continuous control of pests. This article evaluated the suitability of five leguminous
plants, Peanut Peas broad bean Kidney Bean Soybean and Potato, as Banker plants for the A.
chinensis in an indoor environment. The results showed that there were significant differences in
the preference rate and egg laying amount of Arma chinensis on different plants (P < 0.05). The
preference rate of A. chinensis on peanut and soybean plants reached over 20%, which was
significantly higher than the other plants (P < 0.05); The average number of eggs dropped on
soybean plants reached 15.2, accounting for 23.71% of the total number of eggs dropped on all
plants, followed by 14 peanut plants, accounting for 21.84% of the total number of eggs dropped
(P > 0.05); The incubation rate of soybean could reach 93.78%, and there was no significant
difference compared with broad beans and peanuts (P > 0.05). The reproductive coefficient of
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soybean was the highest with other plants (P < 0.05). When there is no prey, the 4. chinensis can
survive longest and have the highest survival rate under the feeding of peanut and soybean leaves,
and can develop to adult in a small amount. In summary, it is preliminarily believed that soybeans
and peanuts are more suitable for constructing A. chinensis storage plant systems, and the
effectiveness of constructing storage plant systems in the field needs further research.

Key words: Banker plant; Arma chinensis; leguminous plant
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Table 1 Tested plant species and related information

e R A P
Serial number Name Variety Source
16 % i SN A
1 16k Arachis hypogaea L ER 165 o EARBREALAIRAT o
Hua Yu 16 Shanxi Taigu green treasure seed Company Limited
S e . IR B BAR T AL A IR A
2 W% Pisum sativum L. L . L
Pod pea Xintai City derry new seed industry Company Limited
- 2555 TS RN A AH]
3 ®5 Vicia fuba L. B 5 A %ﬁﬁg%ﬁ;& R A7 FR A.ﬂA
Iron Bean 55 Xinjiang new seed Company Limited
- 15 EREsiibi4 AH
4 SE5. Phaseolus vulgaris L. Fers B s %U\ﬁ. ARAT o
Harvest number 1 Nanjing green collar seed industry Company Limited
_ KT 275 SR AR B
5 K. Glycine max (L.) Merr. LS ’ o R 7}4.743)1: .
New soybean number 27 Xinjiang Academy of Agricultural Sciences
. fif % 15 B R G ROl A PR A F]
6 4% Solanum tuberosum L o . oL ) R Uﬁﬂl A& o
Favorita Xinjiang chicheng seed industry Company Limited
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MW Plant preference rate of A. chinensis within 1 hour
6 h B i 4
A 1 Plant preference rate of A. chinensis within 6 hours
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1 W AN 5] i 38 AR 2D PR 5% Al 2
Fig. 1 Selection preference of different banker plants in Arma chinensis
I B EE P EER R BT ARNG RS Th BN ARG Z 2R B (P<0.05) ;
ANFRKEFRERIR 6 h AE N A FIAL L 8] 22 57 535 (P <0.05) (BLRIFRTZ /1T - Note: Data in the figure
were average rate + standard error; Different lowercase letters in the figure indicated significant differences among
different treatments within 1 h of investigation (P < 0.05); Different capital letters in the figure indicated
significant differences among different treatments within 6 h of investigation (P < 0.05). (one-way ANOVA).

22 WIEEAREKLEMNSIIE, BUEREERY

Mg e = O £ ] LA H M AE S AR AR B SRl RO A R R kR (B 2) o @it 2d
(7= R ae, S TE K SRR B SF3 E ON E Rk 15.2 R0, o5 B A AR s E
23.71%, FIRRACERI P00 S 14 K0, =081 21.84%, WHEEFARE (P=
0.287, F = 1.204, df = 2) . Wi R 7E A AR AR L A0 3R K B0l R E R 2 7 (P <0.05)
(R 2), RIMFILETIER] 93.78%, H&E., {tEZEZRALE (P=0449, F=0.791,
df=2) , FEERHEEMRIKKNRE > &G > {4 > ¥ > Bid > G2, K0
B 2, BEETHA. BEE (P<0.05, F=43.16, df=5) , ZH %M a3
RIKCNKE > 4 > B/Y > Bid > SBRE > XH,

2 BEAETRERLIIECEREERY

Table 2 Egg hatching rate and reproduction coefficient of Arma chinensis on different plants

TE4) Plant b2 (%) Hatching rate HH R 40 Propagation coefficient
1£45 Peanut 90.02 +2.33 abc 12.6£0.75b
L Potato 74.61 £3.79d 5.8+£0.39d
Wi Peas 79.43 £4.31 cd 6.7+0.40d
7T & Horse bean 90.54 + 2.4 3ab 10.1+£0.62¢
3¢ . Rack beans 80.85 + 5.35 bed 5.7+026d
K Soybean 93.78 £2.08 a 142+0.74a

T RPEIR AT IE £ RHER . ARFERERE BRRTZ4IT WIIE P<0.05 /K25 235 . Note: Data in the table were
means+SE. Different letters showed significant differences at P<0.05 level by Tukey HSD test.



20

a
a
151 '|' ]:
. I b
~ 5 1
£%
i, 10F £ J‘ c
=3 Il . i
5E I T I
2
1
5k
0 1 1 1 1 1 1
%S i &G LS=2 pNGA ks
Peanut Pea  Horsebean Rack beans Soybean  Potato

2 WEIREANEE LRI E
Fig.2 The number of eggs laid by the Arma chinensis on different host
VE: B EEE - FRE AR R . AN E FRERIRTE P <0.05 /K2 723 - Note: Data in the figure were means
+ SE. Different letters showed significant differences at P < 0.05 level by test.
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TETIEDHIAAE S, MiE I 2 AETE K B 6 FhAS R R B At B R RER B AN TH H
Ao MWIEEIEAR RS R E AR ES (3D, MlE 1~2 B3 RU7EREK AR
FREIMRE, REETHAREMK (P<0.05, F=9.56, df=6) , 3~4 {3457 KT.
WA FRE LSS T HARK (P<0.05, F=737, df=5) , HHEZAZERAL
# (P=0253, F=1.397, df=2) . 4 EMRNE, BT RT3 FliEE d 7 s sL
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Table 3 Development period of Arma chinensis Nymph in vitro leaves of different plants
e - paey fﬁ}ﬁ #4 (d> Nymphal development period N
Treatment Sample size 1, #® Z,M 3.1'5% 4.&% 5, e
1% instar 2" instar 3 instar 4™ instar 5™ instar
3% & Rack beans 57 3.53+£092¢ 5.83+0.26 ¢ 3.93 £0.50%
K& Soybean 57 3.04£093b 5.15+£0.15b 526+0.16 a 45+020a 6.60 +£0.51*
44 % Potato 48 3.40+0.10 ¢ 5.33+£0.24*
164 Peanut 57 3.02+£0.11b 4.68+0.14b 541+0.19a 4.15+0.25a 8.50 £ 0.50*
Wi Peas 47 3.60+0.11 ¢ 6.00+£0.20 ¢ 3.22 +£0.83*
7% & Horse bean 48 340£0.15¢ 493+0.23b 4.84 +£0.25* 4.4 +0.24*
/K Clear water 49 2.67+043a 4.00+0.11a

e RPEEE A IMEAARE R, FFER A RN F R REREE (P<0.05) , *FoNZERBIES RFEAEEN, R
NGt #7 . Note: Data in the table were mean + standard errors, and different lowercase letters after the same column of data indicated

significant differences (P < 0.05), which means that the sample size of the data was small and was not included in the statistical analysis.
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Fig. 3 Survival curves of Arma chinensis Nymph in vitro leaves
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