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Emergence and reproduction of sexuparae of Schlechtendalia chinensis

SHAO Shu-Xia YANG Zi-Xiang CHEN Xiao-Ming ™
(Key Laboratory of Breeding and Utilization of Resource Insects of State Forestry, Institute of Resource Insects,

Chinese Academy of Forestry, Kunming 650224, China)

Abstract In order to provide a scientific basis for the improvement of artificial cultivation techniques and increased the
yield of the horned gallnut, we studied the emergence and reproduction of sexuparae of horned-galling aphid,
Schlechtendalia chinensis (Bell). The secondary host mosses, Plagiomnium maximovizii ( Lindb. ) T. Kop., which was
rearing S. chinensis were put into 15 c¢m petri dishes. Then each sexupara individual was catched and put in a 5 ¢m petri
dishe respectively when sexuparae emerged. The emergence, migration and reproduction process were observated
continuously. The result showed that sexuparae of S. chinensis emerged and migrated all day, but 42. 96% emerged at
19: 00. On the condition of 18 —22°C , the emergence process lasted for 6 days, and the number of sexuparae emerged in
the first 3 days was largest which standed the 73.05% of total. After emerged two hours, sexuparae began to reproduce
sexuales, and 84. 61% sexuales were born in the first 24 hours. Sexuparae produced 1 -4 times all the life, and 56. 67%

produced sexuales twice. There were positive correlations between produced times and fecundity of sexuparae. Sixty

percent of sexuparae not only produced both male and female,

and 36. 67% of sexuparae only produced male, and 3.33%

only produced female. The birth time of male was 2 hours earlier than that of female in average.

Key words Schlechtendalia chinensis, sexupara, emergence,

{5 F Schlechtendalia chinensis ( Bell) J&2f
SR, B R, AT A A TR B R R R R
(Rhus chinensis Mill) M/ FIE AT & 85 &
64. 49% (R fA A (HUBE) (JH5E FZEHEAE 1957 55K
ARV ER AR, 19835 5O AF,2010) , f A5 )2 ]
TEEZG AL CED G B A Al A ATl (K

reproduction

SR 1987 ) o SRR I — b S A 3 4 S ) A T R
BF R (AR5AS, 1957 5 e ,1976) , — R B8 ) +
B O T AT A e B R (R T
SF ) WHE A SO RV P S0 A% R RY RGP R R R R
i J 3] v — ] A R AR AR P Tl e
I RS B A A 08 A 26 A = 1) R IR A A A B

w BEWIH SO 2 5 PEAT Ak 3T (201204602 ) 5 [ S Aolk BHEHES T H (2011-15) o

w38 IHAE# , E-mail; xmchen@ vip. km169. net
W Fe H 1 :2012-09-06, #3Z H 1 .2012-11-06



4 1 AP R A R A OO Y OB A A S L

- 1095 -

(Moran, 1989) . [H 1tk , #f 4% 5 P £F 19 B 55 ) o 2
AAGSF TS M B . m R TN (1937) ek B
FARWEREE 2 28 00 4 FRARAT ERAE Y, OF 0 A A%
R A TG TR R AT T RS, W0 20 RN TR A
BEGLETG I P 20 a2 90 AEARLIK X A 4% 0F
BRI 2 4 v e AR W o o P LT R R R
T Takada(1991) fE Fif AW 5T HE AL _E X A A5 97 19
AE R HEAT T IR R 5. Mot B AE (1990a,
1990b ) 4% Hh A A% WF PR BE7E A AR N B9 3T KR 21
10 m DAY, H R RS 1400 A9IEE S IEMAC, 5
RO B 5 ARORE G, T K AR b ) 2 18] o A B A
H I R AT . e KB (1994) (5K
HEF- 55 (2000 ) DI XT3 W A A S0 1 B 0 ROR0 TR 3R Bk
13 T HRFE, O IR T R R R K HA
SR A B B 5P A L R A B AT O B B SR D
G, FATT AR GE LSS T AR AT A A AR B
BHAT 0 TRAIE ST T #0477 S5 A B 9 50 1k A0 2 58 AL
L LU TR 7 N B B8R B0 0 ™ Y
P PR AR A A o

1 #R5HE

1.1 #ilmEgEs

1A% B A S IR U A AR S e D 1 A LT
NE S /A5 BF N T8 7 2k 3, LA A B AT &%
( Plagiomnium maximoviczii ( Lindb. ) T. Kop. ) {E
NEE MR A AT £ M
BAT L A AR B RCBE B, T A B AR AR
LS 1 3 Bk 2 A SO RS 0 B B B 5 A 1 A
Ir, BAE 2 R BT A I B B Y ] S
TERENRBEE TS

L2 AEFESALNE

FAE F PR RE PR , B SE 1 BEHLIRCEE B, 1)
A 10 em x 10 em K/N, A BHAZ R 15 cm W57
LN PR 1 55, 22 1) 30 S i, B9 — B e R 2 25
FRE B A7 I 450 ko IR, B 2 h WAk,
HELEWLGE T A R LR A A W R A R AL 5E B,
1C 53 A AT O A B 3P1 A 1 Bk ] 0 4K i

1.3 AEFHESEEITANNE

HCA P A B f A7 S R B 30 Sk, 0 Bl BT HAR
5 em BY/NEEFRILA, LG # — 2 U8 48, & 91
KPR IE AR I (H R ARUK . IR AT, R 2
h WS — 0, 30 53 A A% B P B A U™ M S ) I (]

Bom fven, B2 MAEE AT, E 3 A HE
2.

1.4 BESH

S KW S B ok A SPSS11.5 Al Sigmaplot.
V10. 0 BEAT oA Al 11 o 97 22 23 A R T8 I &R 7
2250 M1 ( One-way ANOVA ) o Ay 75 5 P4 B 4 15
IR ) 7 2 M S0 A A7 i 5 o IR R RE 1 AT G
P73 B SR 7 B AH 70 #r o

2 ERE55MH

2.1 ffEf PN TE

A5 S P R 4 K 2 AT 3P4k, B Ak B B R ()
WAL 2R Ak, 2 AP s g 9:00
1700, P 51K 4. 10% F1 23.36% . ffif
I PR REFE SR 9:00 X — /N & 16 1 2 05, Pk i JF 4
W2 h S AT R AORB &, BE 1500, P4k
HHE 14.31% 5 50 1700 % 1900 4], £4 1%
WA PERE P B R £, O 42.96% ; it % I (8] 1)
HERS | A0 A5 IF 1 1 1) B0 Ak i 2R 7 B, 23 : 00 A
A 7.29% 1) Ff A5 F M BEPIAL B2 R 1:00 27:00
W] A1 FA 5 i vk R R AL B R R D, BT
RPN 10.74% (F 1),

i A7 Wk kB P AL S B BT 1) & P O EE I R
T, B I AR IR S B SR T AR R R
BIRE, R REZEN 18 ~22°C KM T UITH,
R PRt T 2 A 23 B, 2 28 HE5 R,
pink 6 d, i 3 d P L, KB PR
73.05% A P4 IF 4R H IS 2 H P 5
L HEH SRR 26.35% + 4. 54% Fil 27. 45%
+ 4.54% 55 3 AR AR UM RE A P Ak R R Rk
WY 19.24% + 2.26% . M\ 3 H R PL i Z
TR, 6 H R R R MK, (LA 5.86% = 1.53%
(10 £ A5 I PR R Ak (B 2)

2.2 REUEBFETFNTE

AR B B P A IS 7 P I Y )R] 25 SRR,
PGS 2 ~48 h LU X a] PR i 5 — R R B
SR E] Ry (11,03 = 1. 54 ) h, f A5 05 B P4 5
2 h Y RPTF R PR 7 e e ) B B A TR AR
SRR AR, IE 0 BITE 4 .16 22 F148 h JE 1k 4
ATey A S PR I 8 R A o) o R B 15.38%
15.38% ,10.26% #1 10.26% , ifii /£ 10 .18 1 24 h
TE R 3 AMEA B, = A 0, X AT RE 5 A fF



- 1096 -

W B B 223 Chinese Journal of Applied Entomology

50 &

—— P4 H 4R Percengtage of emergence

—m— {7 # Temperature

25 - 430

@ 20

5 1 20 2
S ™ 2
28 %3
B2 10r £

+— o

& 410 =

g

£ st

0 1 1 1 1 1 1 1 1 1 1 O

001
00:€
00§
00:L
006
00:11

00:€1
00:S1
00:L1
00:61
00:1¢
00:€T

Ff [E] Time of day

Bl fAEFESHALCHENEEN

Fig.1 Daily emergence rhythm of sexuparae of Schlechtendalia chinensis
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Fig.2 Emergence duration of sexuparae of Schlechtendalia chinensis
FEEAR A R 5 Bk oR 22 e 3 BRI R 7 2204, P < 0.05,

Different letters on the histogram indicate significant difference at 0. 05 level by One -way ANOVA.
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Fig.3 The reproduction rhythm of sexuparae of Schlechtendalia chinensis
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Table 1 Reproduction times, longevity, first bearing time and fecundity of sexuparae of Schlechtendalia chinensis

7 I R Hor% (%) % fi (h) S LRI ) () P S Rk Gk /PR RE)
Reproduction times Percentage Longevity First producing time Fecundity
1 33.33 45.30 + 6.63 ab 12.60 + 9.88 ab 2.20 + 0.79 A
2 56. 67 44.32 = 14.93 a 9.24 + 7.91 a 4.29 + 1.40 B
3 6. 67 57.00 £ 1.41 b 18.00 + 2.83 b 5.50 + 0.71 C
4 3.33 48.00 = 0.87 ab 12.00 +2.34 ab 6.00 + 0.09 C

T R B A« bR 25 WPV G R A AN RN FRERRTE Po< 0,05 KF 25 W3, W3 8 5 75 A AR
HFHRREP < 0.01 KFLEFWEZF(CRREFZEHP) . £3 R,

Data in the table are mean + SD; those within the same column followed by different lowercase letters are significntly different at

0. 05 level, and those followed by different capital letters are extremely significantly different at 0. 01 level ( One-way ANOVA).

The same with Table 3.
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Table 2 The correlation coefficient of sexuparae of Schlechtendalia chinensis among the

first reproduction times, longevity and fecundity
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#xmeans correlation is significant at the 0. 01 level (2-tailed).
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Table 3 The percentage and fecundity of three types of sexuparae of Schlechtendalia chinensis

AR S P B ) 2 Y e - B 7 TR A IR AR 7
Types of sexuparae of B (k) o (k) o (k)

Percentage (% )

Schlechtendalia chinensis Average fecundity Maximum fecundity Minimum fecundity

7 W A T A F ) A
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60. 00 4.54 + 1.48 a 6. 00 2.00
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7 A 9 () A R
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36. 67 2.73 = 1.15 ¢ 4.00 1.00

producing male sexual aphids

7 P BF B P B
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+
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female sexual aphids
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Table 4 The sequence of producing female and male by sexuparae of Schlechtendalia chinensis

O e [ B 7 £ 5 77 I 7 Jer WERS e P2 mEE (h)
Male and female produced  Male produced early Female produced Average
at the same time than female early than male time
ﬁ/ =
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Percentage (% )
T P A0F LU O P F 4 L 7 i ] ()
The time of male 0 8. 40 -8.70 2.00

produced early than female

T < A T AD B /N T 2 h A A A A ) B 7

If the produced time interval between male and female was less than 2 h, they were regarded as at the same time.
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M OE ORSCRIRE SRS M AL AR 45 5 09 07 1 % 38 5 W8 Deracantha onos Pallas f)17 J #2434 47
N H AT R M FE AT M A BOAT AR SCHEAT T OGS IC o I TS A AR PR B AT T AR B, A5R R
R A () HCRD 5 O R S IR AR A G o M TE A% P ER BT A 1R T 3 B B A A Ll £ 3 AT R SRR A
112 s A R AN RS [ B /NI DT e 2 1 B 1) AR o X e o A A A g 8 7 3 S o e L SOUfE R — fE—
ME3 AL, LA 24 h o R AT LS o MRS n e I B S, — B AR T ] Oy (492. 84+ 82. 52) min, XUME R 1S
M B (1) i 4, 49 (239. 85 = 40. 55 ) min, 43 (1] MG AL A ) K X 20> 4 T B X g ] ] A 2, S R G 20
N A3 TR 5, FE S BE L S B A o S I M R TG B At T A R RO, M R R IR T, AP A A AL
AR, 2 M R AR S AL AR B Ik

KGR AR A B AT R N ST

Research on behavior patterns in Deracantha onos Pallas

WANG Jing™ ZHAO Min AN Jian-Mei LU Rong-Sheng ™
(College of Life Science, Shanxi Normal University, Linfen 041004, China)

Abstract The basic behavior patterns of laboratory raised Deracantha onos Pallas were recorded using digital media and
analyzed with computer software. The results show that nymphs cannot call and that daily activity peaks at noon. Nymphal
molt is related to temperature and diet. In various environmental conditions, adults perform moving, feeding and other
behaviors but cannibalism can occur at high density and when there is insufficient food. Calling of different combinations of
adults, single males, two males and male and female pairs, was recorded for 24 hours. Single males called the longest;
(492.84 + 82.52)min in circadian time. Two males called for the shortest time, (239.85 + 40.55)min, and the times
of calling song had gone short at night. Feeding and temperature also affected calling time. Sound plays an important role
in species to communication and mating patterns. When mating, females crawl onto the male’ s back, the male’s tail is
recurved upwards and the female’ s tail bends down so that their respective genital openings come into contact. Mating
culminates with spermatophores being deposited at the female reproductive aperture.

Key words Tettigonioidea, Deracantha onos, behavior patterns, calling song, mating patterns
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