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Abstract [Objectives] To systematically study the biological and ecological characteristics of Calliptamus abbreviatus
Ikonnikov, including life history, morphological characteristics, host selection, daily food ingestion, developmental duration,
developmental threshold and effective accumulated temperature. [Methods] By a combination of field and laboratory
research including providing C. abbreviatus with food in captivity. Experimental results were calculated based on the law of
effective accumulative temperature. [Results] This locust species had only one generation per year, and overwintered as eggs
in soil. Eggs began to hatch in the second ten days of June of the following year, with the hatching peak in the first ten days of
July. Adults occurred in the first ten days of August, and the peak period of laying occurred from the first ten days to the latter
part of the second ten days of September. C. abbreviatus prefered feeding on Artemisia frigida, Potentilla acaulis and
Potentilla acaulis, but fed relatively little on Lespedeza bicolor, and only occasionally on Artemisia scoparia. It did not feed at
all on Stipa bungeana, Leymus secalinus and Echinochloa crusgalli. Consumption and approximate digestion increased with
age, and were significantly higher in female adults than in males. The developmental duration of every stage reduced with
increasing temperature from 18°C to 33°C. Excessively high or low temperatures were unfavorable to survival. Nymphs could
not molt at 13°C, and adults could not mate or lay eggs at 18°C.. However, the preoviposition period at 33°C was 5 d longer

than that at 28°C. [Conclusion] The information obtained on the biological and ecological characteristics of C. abbreviatus
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should improve the forecast parameters for pest and provide a better basis for developing effective monitoring and early
warning systems.
Key words Calliptamus abbreviatus lkonnikov, life history, morphological characteristics, host selection, consumption,

developmental threshold temperature, effective accumulated temperature
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Table 1 The life history of Calliptamus abbreviatus ( Zhangjiayuan town of Tongxin county, Ningxia, 2011-2013)
5 6 7 8 9 10 11
Month
E M L E M L E M L E M L E M L E M L E ML
VANRVANY
Ny N\,
AL SRNAN:
VAVIRRWAVA
As  As
+ + + + + + + + 4+ +
Adult -1 Egg Al Istlarva A\, 2 2nd larva  Aj: 3 3rdlarva A4 4 4th

larva As:5 Sth larva E: Early month M: Middle month L: Late month.
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Fig. 2 Morphological characteristic of Calliptamus abbreviatus

A. B. C. D. 1 E.2 F.3 G 4 H.5

A. Male adult; B. Female adult; C. Egg and eggpod; D. 1st instar larvae; E. 2nd instar larvae; F. 3rd instar larvae; G. 4th
instar larvae; H. 5th instar larvae.
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Table 2 The relative feeding frequency number of 5
Calliptamus abbreviatus adult on various plants
46.75 47.02 5545 58.15 81.39
Toedine 25 REFHY. RERAREMERRE
Plant f Feeding grade
requency
number 4 5
Artemisia frigida 0.36 13C
18°C
Potentilla acauli 027 C C
otentilla acaulis Prefer feeding 33 28 5d
0.96 18 33C 15
Heteropappus altaicus 18°C
. Little feedi °
Lespedeza bicolor 0.09 tttle feeding 33C
Occasional 15°C
0.02 ccasiona . .
Artemisia scoparia feeding 18C 33C
Stipa bungeana 0 291 4.59 1 2 3 4 5
Leymus secalinus 0 No feeding
0 15.85 18.23 18.48 19.44 19.89 15.37

Echinochloa crusgalli 22.22°C 88.32 5242 65.94
67.25 74.09 44527 110.59
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Table 3 Daily forage ingestion and the approximate digestibility of Calliptamus abbreviatus at different
developmental stages

mg mg - %
Fresh daily Dry daily . Approximate
Developmental stage consumption consumption Dry stoolweight digestibility
rd3_ 18.66 8.13 4.33 46.75
3" instar larva
th4, 30.89 16.46 9.19 47.02
4™ instar larva
thS. 60.45 26.35 11.74 55.45
5™ instar larva
62.39 27.02 11.39 58.15
Male adult
130.50 56.90 31.37 81.39

Female adult
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Table 4 Developmental duration (d) of Calliptamus abbreviatus at different temperatures

1~5 (d) 1st to 5th larva
C d
Temperature 1 2 3 4 5 Preoviposition
1st instar 2nd instar 3rd instar ~ 4th instar 5th instar Total
18 16.66+2.23A 14.25+2.38A 18.75+3.35A 23.75£2.32A 25.75+2.36A 99.16+£3.06A
23 12.9£2.41B  10.0£1.06B 14.75+2.81B 20.75+2.25B  23+2.70B 81.4+2.44B 23.75+1.25B
28 6.24+0.17C  5.82+0.62C 5.51£0.35C 7.13+£0.82C  9.39+0.80C 34.09+0.76C 15.17+2.88C
33 5.72+£0.24C 3.48+0.59D 5.44+0.66C 5.17+0.31D 5.61+0.89C 25.424+0.66D 20.50+£3.72C
Duncan’s P<0.05

Values in the same column followed by different letters indicate significantly different at 0.05 level by Duncan’s multiple
range test

x5 EEUBRIMREMBABESEEMBYRE
Table S Developmental threshold temperature and
effective accumulated temperature in different stages of
Calliptamus abbreviatus

4
c ' L14: DI0 28°C
Development Developmental Effective 3
threshold accumulated
temperature temperature
1~5
. 15.37 445.27
Ist to Sth instar larva
1 3 s
] 15.85 88.32 S22k (References)
Ist instar larva
2 Chen HH, Zhao YX, Kang L, 2003. Antennal sensilla of
. 18.23 52.42
2nd instar larva grasshoppers (Orthoptera: Acrididae) in relation to food
3 18.48 65.94 preferences and habits. J. Biosci., 28(6): 743-752.
3rd instar larva
Gao ZN, 1999. The Third of Ningxia Agriculture Insect Atlas.
4
19.44 67.25 iiing: Chi i _
4th instar larva Beijing: China Agriculture Press. 194-195. [ , 1999.
5 .194-195.]
19.89 74.09
5th instar larva Kang L, Chen YL, 1992. Study of temporal and spatial
heterogeneity on grassland locust. Grassland Ecosystem Study, 4:
L 22.22 110.59
Preoviposition 109-123. [ i , 1992,
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1992 6 37(2): 178-189.[ , 1994,
,37(2): 178-189.]
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