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Relationship Between Adult Diapause Development and Over-

wintering Coloration Changes in Chrysoperla sinica (Neuroptera)
XU Yong-Yu'; HU Cui*; MU Ji-Yuan'; XU Hong-Fu'; WANG Hong-Gang' (1.
Department of Plant Protection, Shandong Agricultural University, Taian 271018, China; 2. Department of Plant
Protection, Zhejiang University, Hangzhou 310029,China). Acta Ecologica Sinica,2002,22(8) :1275~1280.
Abstract: In nature, the over-wintering adults of Chrysoperla sinica entered the facultative diapause in
China and their body coloration had a obvious change during the winter. Many researchers had ever
described the coloration change of this lacewing in nature at different regions, but up to now we are still
ignorant of how about the relationship between the reproductive diapause and the coloration change. In
order to make clear this question, the characteristics of body coloration change and diapause development
of C. sinica adult during the over-wintering period were studied in the natural environments in Taian
regions of Shandong Province. Adults of C. sinica were sampled in the suburb of Taian city. Before
December they were swept from cotton field, orchards, nursery garden and adjacent forest edges. During
the winter and spring they were sampled from the outdoor breeding cages under artificially hub, in the
cages were stored the adults which were swept from the field before December and were supplied with
water synthetic food. From September the adults were sampled or moved from outdoor at a interval period
to determine colour of the body and the diapausing spots, and were dissected to examine the degree of
ovarian development in their adult females. The degree of ovarian development was graded into four steps
by dissection according to the developmental characteristics of ovaries in adult females through winter;
undeveloped ovaries were classified as grade I and well-developed ovaries with mature eggs in oviducts as
grade IV. The results showed that the over-wintering adults exhibited the coloration change from green to
yellowish brown in ground coloration and from brown to reddish brown in diapausing spots on the dorsal

side of every body segment. The insects were divided into five types according to the characteristics of
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adult color changes during the over-wintering period, viz. type 1: emerald or ultra-green; type 2: yellow-
green, the diapausing spots appear on the dorsal side and brown or sandy beige; type 3: pale yellow-
greenish,and the diapausing spots light-reddish brown or reddish brown; type 4: pale yellow-brownish,
and diapausing spots reddish brown and its area up to top, the abdomen of adult semipermeable; type 5:
yellowish brown., and the diapausing spots heavy-reddish brown, the abdomen of adult semipermeable. In
outdoors, diapausing adults of C. sinica experienced the coloration change from green to yellowish-brown
before winter and the converse change after winter, along with this, the development of female
reproductive organs characterized by the arrest and the gradual growth, respectively. With the progress of
winter, both the body coloration and the female reproductive development underwent distinct changes that
could be divided into three notable periods. the first period was from October to December, the body
coloration changed from green to yellowish-brown. the development of ovaries were arrested in different
state and all of the female ovaries were grade T or grade T after 10™ November; the second period was
from January to March of the following year.the body coloration and the degree of of ovarian development
remained type 5 and grade I ,respectively; the third period was from March to May.the body coloration
changed from yellowish-brown to green and the development of ovaries began to grow slowly. In addition,
the greater part (about 80% )of adult overwintered having coloration of type 4 and 5, a small part (about
20%) of individuals retained in coloration of type 2 and 3 through the whole winter. The studies on the
relationship between the coloration changes and diapause development in nature populations showed that,
when the diapausing spots appeared on the dorsal side of adult body in autumn., the development of the
overies ceased or were suppressed, and started when the reversible coloration change undergone in the
next spring. The results revealed that the coloration change was one of the significant characteristics in the
diapaused over-wintering adults of C. sinica, and the coloration change in autumn and spring was the sign
which marked the beginning and ending of adult diapause.
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Table 1 The coloration changes of over-wintering adults of Chrysoperla sinica in nature
C %
C . ) Umber of adult Percent of the adult with different color type
Date €D (D)
(m.d) %) (D) 1 2 3 4 5 1 2 3 4 5
09. 28 36 30 61 39 0 0 0 60 40 0 0 0
10. 05 35 35 40 60 0 0 0 37 63 0 0 0
10.10 50 40 6 86 6 2 0 5 80 10 5 0
10. 20 80 70 0 64 21 13 2 0 59 26 11 4
11. 01 100 80 0 19 30 30 21 0 15 26 34 25
11. 20 100 80 0 12 26 30 32 0 10 23 31 36
12.05 100 80 0 7 14 33 46 0 4 15 30 51
12. 20 100 80 0 4 8 32 56 0 3 5 34 58
01.10 100 80 0 5 7 33 55 0 3 4 33 60
02.10 100 80 0 4 6 29 61 0 3 6 27 64
03.01 80 50 0 3 10 31 56 0 2 12 28 58
03.10 80 50 0 2 23 43 32 0 2 28 38 34
03. 20 80 50 0 18 46 23 13 0 22 45 26 7
04. 01 60 40 0 46 39 13 2 0 50 42 8 0
04.15 60 40 30 47 18 S 0 32 50 10 8 0
04. 30 40 25 62 33 5 0 0 72 24 4 0 0
2.2.2 2
Table 2 Relationship between the coloration changes and
, diapause development of C. sinica before winter in nature
(10 ) 5 s (GZP)
(D) Percent of the
’ ( . ) Color Numer of ovaries in different grade
>4 1 ’ 4 Date(m. d type female I I I N
5 ; r . 10. 05 2 30 60 40 0 0
12 1 3 1 , 2 3 10.10 2 30 6 34 10 10
I ( 3 26 77 23 0 0
’ 10. 20 2 25 60 21 15 4
12 1 ) « 3 1 ), 2 3 3 25 68 24 8 0
3 11.01 2 25 76 12 12 0
8 3 25 80 12 8 0
11.10 2 20 80 15 5 0
3 30 90 10 0 0
s 4 5 11. 20 2 20 90 10 0 0
| 9 3 3 30 97 3 0 0
° 12.01 2 10 100 0 0 0
° 3 10 100 0 0 0
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The ovipositing rate of C. sinica adult with the

coloration of type 2 before winter in nature

9%
Date (m.d) Number of female Ovipositing rate
10. 05 20 5
10. 10 20 15
10. 20 20 10
11.01 20 0
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Table 4 Relationship between the coloration changes and

diapause development of C. sinica after winter in nature

(CZP)
(" ) Percent of the ovaries
Date Color Numer of in different grade
(m. d) type  female I I I N
03. 01 3 10 100 0 0 0
03.10 3 20 90 10 0 0
03. 20 2 20 85 15 0 0
3 30 80 20 0 0
04. 01 2 30 60 40 0 0
3 30 73 27 0 0
04.10 1 20 10 75 15 0
2 30 10 76 13 0
3 30 46 47 7 0
4 10 90 10 0 0
04. 20 1 30 0 60 30 10
2 30 0 73 20 7
3 30 13 60 7 0
4 10 40 60 0 0
05. 01 1 30 0 20 50 30
2 30 0 40 40 20
3 10 0 50 40 10
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