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Study on factors influencing the selection of the height of plant inhabited

by Locusta migratoria manilensis
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Abstract: To clarify the space utilization characteristics of Locusta migratoria manilensis to plant
communities the plant height selection behavior was observed in natural habitats through cage tests at
Kenli District Dongying City. The differences of plant height selection of L. m. manilensis with different
generation population density survey time and the relationships between plant height selection of locusts
and temperature and humidity factors were determined. The results showed that the preference of the L.
m. manilensis was 0 ~ 20 c¢m in summer generation and above 80 c¢m in autumn generation. When

population density was not higher than d =20 head/m’ with sufficient food sources the nymphs preferred
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to select the middle to upper part of the plant and the select proportion of nymphs was the largest at above
80 cm generally. When population density was d =100 head/m” with sufficient food sources the nymphs
preferred to select the lower part of the plant and the select proportion of nymphs was the largest at 0 ~
20 cm generally. The nymphs preferred to select the lower part of the plant before sunrise and after sunset.
At 12:00 and 16: 00 investigation period the nymphs tended to the middle to the lower part of the plant.
The nymphs at 0 ~20 40 ~ 60 and above 80 cm was negatively correlated with environmental temperature

but significantly positively correlated with environmental humidity ( P <0.05) . This indicates that locusts
prefer to select these three locations with the decrease of temperature or the increase of humidity.

Key words: Locusta migratoria manilensis; population density; plant height; quantity percent;
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2014) .
Locusta migratoria manilensis L. m. N
migratoria o (2005) Bactrocera tau
28 80 cm
150 ¢m o
( 1999; 2006; (2001) 70 cm 100 cm
2011) . Anagrus spp. 40 ecm. 130 em 160 em
150 300  ha ( Zhang 2017) . 2018 3 .
625.1 . Schistocerca gregaria
4.8 4 (‘http: //
www. haonongzi. com/news/20180716/103759. html ( Ellis & Ashall 1957; Ellis 1963; Alcock
2018) . 1972) . Dasyhippus barbipes
o Pararcyptera microptera meridionalis
2017 8 ( &
17 ~18  /m’ 79 1997) . (2011)
100 /m’
( o
2018) .
( &
1997; 1983; Jonas & Joern 2007) , o
o Oedaleus decorus asiaticus
Calliptamus abbreviatus N
; Euchorthippus

unicolor i



547

1.1

(37°43'N ~37°46'N  118°57°E ~ 118°59°E)
~4~10m

12.8°C
555.9 mm
65% - Phragmites
australis Suaeda  glauca-
Alternanthera sessilis Cynodon dactylon .
Aster subulatus o

(37°2°N  118°34°E)

2d 3 .
1.2
(1.2mx1.0mx1.0 m) 5
20 e¢m
1d .
12 h
5 /m’. 10 /m*. 20 /m’. 40 /m’ 100 /m®
3 . 3d
: 7 22 d.
4:00. 7:00. 12:00. 16:00. 19 :00+
22:00

N

o EL-USB24.CD (

) .
(50 cm ) (I'm )

1.3
Excel 2010  SPSS 19.0

o

o ( One-way ANOVA) N

Pearson N N
(%) = ( /
5 ) x100,
2
2.1
0~20 cm
4 (P<0.05 1)
20 ~40. 40 ~60. 60 ~ 80 >80 cm
(P>0.05),
>80 cm 4
(P<0.05) 0~20. 20 ~40. 40 ~60
60 ~80 cm
(P>0.05) .
>80 cm
(P <0.05) 0~
20 cm
(P=0.059) .
0 ~20 cm >
80 cm
( 2)-
4
10
10
2.2
F =406.90 > F, ,
1%
( Do Eta
40 /m’> 100 /m’
(P>0.05)
(P <0.01), 4 : 00,
12:00 16 : 00
(P>0.05) 7:00. 19:00 22:00

(P <0.05)



548

Journal of Environmental Entomology

42

450

AR RARR T 20 bl (%)
Percentage of Locusta migratoria manilensts

0.0

Fig. 1 Percentage of summer and autumn locust at different heights above the ground
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1

Table 1 Bivariate analysis of variance of habitat height on Locusta migratoria manilensis

11 df e p Eta
Source Type III sum of squares Mean squares Partial eta squared
Corrected model 40. 31 9 4.48 185.25 0.00 0.32
Intercept 168. 60 1 168. 60 6972.90 0.00 0. 66
Investigation time 0.76 5 0.15 6.25 0. 00 0.01
Population density 39.35 4 9.84 406. 90 0.00 0.31
Error 86. 37 3572 0.02
Total 287.53 3582
Corrected total 126. 68 3581
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Fig. 3 Selection of habitat height of Locusta migratoria manilensis with different population density
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(P<0.05 3 o 60 ~

2
Table 2 Correlation of habitat heights selection of Locusta migratoria manilensis and environment factors

80

(ecm) Height

Environment factors

0-~20 20~40  40~60 60 ~80 >80
Ground temperature -0.150**  0.045 -0.028  0.031 -0.019
Temperature of the middle of plant canopy -0.156**  0.063 -0.021  0.059 -0.015
Temperature of the top of plant canopy -0.118"  0.075 -0.007  0.034 -0. 001
Ground RH 0.136**  -0.014  0.076 0.012 0.071°
Middle canopy RH 0.153**  -0.011  0.078" 0.021 0.085" "
Top canopy RH 0. 092" -0.017  0.090" 0.026  0.115%*
o (P<0.05) ** (P <0.01), Note: ~ indicates significant different ( P <0.05) **
indicates highly significant different ( P <0.01)
3
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