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Embryonic development and the stages of diapause incidence in the
Chinese rice grasshopper Oxya chinensis
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Abstract To understand the embryonic stage of diapause incidence the embryonic development was observed the
changing regularity of egg water contents after deposited and the stagnation stages of embryonic development were examined
in Tieling Jinan Changsha and Danzhou population of Oxya chinensis ( Thunberg) . According to the embryonic
morphology from the phase which protocephalon of embryo fold with the other parts the process of embrynic development
was divided into 11 stages. The eggs of 4 geographical populations had a process of rapid water absorption at 25°C.
However the water contents of eggs showed no significant increasing and embryonic development was slow in the Tieling
and Jinan population after day 12 of egg deposited. The time of egg diapause incidence was in the 7th stage of embryonic
development in the Tieling Changsha and Danzhou populations but was in stage 6 to stage 7 in the Jinan population. The
Changsha population of 0. chinensis shows a uni — bivoltine mixed life cycles and adults of the second generation
oviposited from early October to late November. In the field the eggs laid in October developed to the 7th stage of
embryonic development at 15 December and overwintered with diapause status but the eggs laid in November did not
finish the pre-diapause development and overwintered as eggs with the 2th to 5th stage of embryonic development. The
emberyos developed slowly but did not stop in the Changsha population of O. chinensis in the winter.
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Table 1 Populations of Oxya chinensis sampled for the current study
(°N) (°E)
Collection sites Latitude ( °N) Longitude ( °E) Collection date
L . 42.5 124. 1 2009 -08 - 16
Tieling Liaoning
. 36.8 117.0 2009 -08 - 12
Jinan Shangdong
28.3 112.0 2009 -07 -09
Changsha Hunan
. 19.5 109.0 2009 -07 -24
Danzhou Hainan
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Fig.1 The cumulative hatching rates of different geographical populations in

Oxya chinensis at 25°C( N =105 -260)

TL: Tieling populatian; JN: Jinan population; CS: Changsha population;
DZ: Danzhou population.
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Fig.2 The embryonic developmental stages of Oxya chinensis
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Fig.4 The embryonic developmental stage of diapause in different geographical populations
of Oxya chinensis at 25°C(N = 20 each)
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Table 2 The embryonic development of overwintering eggs in Changsha population of
Oxya chinensis under natural condition
10 6 10 22 11 5 11 22
Eggs deposited Eggs deposited Eggs deposited Eggs deposited
Date in 6 Oct. in 22 Oct. in 22 Nov. in 22 Nov.
observed (%) (%) (%) (%)
Stage Percentage Stage Percentage Stage Percentage Stage Percentage
12 15 VI 100 (20) * VI 90.0 (18) I 8.3 (1) I 50.0 (10)
15 Dec. VI 10.0 (2) I 91.7 (11) I 50.0 (10)
1 15 VI 100 ( 20) Vi 85 .0 (17) v 100 (11) Il 26.7 (4)
15 Jan. il 15.0 (3) I 73.3 (11)
2 15 il 100 ( 20) VI 88.9 ( 16) A 85.0 (17) Il 35.0 (7)
15 Feb. VIl 11.1(2) Al 15.0 (3) v 65.0 (13)
3 15 VI 72.7 (8) — — Vi 100 ( 12) \Y 100 ( 10)
15 Mar. i 27.3 (3)
o Numbers in parentheses indicate sample sizes.
’ o ¥ means no data obtained.
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