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Life history, reproduction and overwintering biology of the small brown
planthopper, Laodelphax striatellus ( Hemiptera: Delphacidae ), in

Nanchang, Jiangxi, East China

WANG Liu-Feng®, FU Shu*, XIAO Liang, CHEN Chao, XUE Fang-Sen* (Institute of Entomology,
Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: To ascertain the biological characteristics of the small brown planthopper, Laodelphax
striatellus ( Fallén ), in Nanchang, Jiangxi, East China, the annual life history, the influences of
temperature on development and reproduction, sex ratio and its overwintering biology were systematically
investigated under laboratory and natural conditions. The results showed that this species exhibit mixed
voltinism from 4 to 7 generations per year. Between 18 and 32°C, and 18 and 28°C , the egg duration and
the nymphal duration gradually declined with increasing temperature, respectively. However, the
nymphal duration was significantly longer at 30 and 32°C than at 28°C. The duration of overwintering
nymphs ranged from 143 to 187 d. The lower development thresholds of egg and nymph were 10. 17°C
and 7. 51°C, respectively. In the outdoors, the developmental duration of the 4th generation nymphs
hatched at high temperature of mid-July had significantly delayed, showing high-temperature induced
summer quiescence. Between 18 and 28°C , the pre-oviposition period gradually shortened with increasing
temperature ; however, the pre-oviposition period was longer at 30°C than at 26 and 28°C. The
oviposition period was the longest at 22°C , and the shortest at 30°C. The mean longevity of adults was the
longest at 20 —24°C.. The number of nymphs produced per female was the highest at 28°C. Under both
laboratory and natural conditions, the sex ratio is close to 1: 1. Between 18 and 32°C, the number of
long-winged adults ( macroptery) was significantly higher than that of short-winged adults ( brachyptery).

In the outdoors, the number of the brachytery was significantly more than that of the macroptery in the
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overwintering generation and the 6th generation, whereas the number of the macroptery was significantly

more than that of the brachytery in other generations. Under natural conditions, winter diapause had

already occurred in some individuals that hatched in mid-September, and all individuals that hatched

after mid-October entered winter diapause. This planthopper overwintered as 1 — 5 instar nymphs. This

study provides the basic data for the prediction of L. striatellus occurrence and the effective prevention

and control of this pest.

Key words: Laodelphax striatellus; annual life cycle; temperature; developmental duration; fecundity;

sex ratio; wing dimorphism; overwintering biology

K KHE\ Laodelphax striatellus (Fallén) &3 H
(Hemiptera ) , & &\ F} ( Delphacidae ), & & V. #}
(Delphacinae) , K KEUBRIL T FPSE, 206 T
EHFIRRH , EAE R B K A SRR R i = JRUK A B
WA K KA FFEALE (Wilson and Claridge, 1991) , H
WA N E A B RN S, JERERRIL,
DALy A b 7 f X 3 2 (T4, 1963 ; 253
45, 1964) IR RERR DAL | 2 HURIIR Oy oK
FESb. IBRENE . KFE TRk, AR HE. BE
IR, MEEZMARAREY, 7 HRe e KB &
BRI SRS AR | /N NI I KM 4 5
ZAE R, P DUHARRE K Rl 25 SO R o 3 Y
fEHRE, AR E KT BRI G E (R4
&, 2006)

IR CETERR E & LA 3 - 4 75 HU 7 b e A
FEHE N A b4, RT3 AhazE4 A
b AR, HERA S 28, ENE
BEREARAR P FEMETE, EHEMHE 1 RER
P R 2 R ZHOAA, 56 1 ARKA R
TSHATHZG6A LAEBRIRRMAH, #HFh,
We AR = DR BT IR R e, KRR IR S B
HJE X TR E e A E e E IR A, Am
B (TH4E, 1995), HTFK CEERETLERX
ML TR EERZ . AFKE, W HAY R
IS B S (e, 1963 FEIR4ESE, 1964 ZE5F
WA, 1998; IMM4AEE, 2000; MR S, 2004; 3K
FZ R, 2008; BASAESE, 2010) , TIAERS /58 X i
TR CEAKRERB/D, HERR, MRAANHA
YrF R WA . AT, BORJLAE RS R M,
IR CEBE R TIE IR B AL K, a0 H AP AR RN
HIR K EE NFR EVL I BT 6 £ 59 (Otuka et
al., 2010) , FK¥EGHESE (2011) WBFSE LRI 6 A %)
VREAE At B R P . B, B 5 A XK G EL
e & A= 5CE VT R MR B 6 D7 AR IXOR RE & A4,

BB AV MR AR E . I THRIIK
E\FE 7 R AR R, i B A S A T
A 2 By P SR A BERE, FRATT 2011 - 2013
EAESLIN A B AR T X AR B 3 X A AR
s, WBEXM K CEAERET . 7716, HHH. TRt
LSRR RN, R EHT T RE
wrE.

1 #MR5ETE

1.1 g HIRAE ST &

gk 2011 4ER5 B B AR %A H A [R) B A& i 1 1
TRCEE B, FHRAE BOPAL G B A BCR B i R 5L
Beckmannia syzigache (Steud. ) W KIRE (ER& 32
mm, & 180 mm) ik H HASHE, & HHS L
7o WS URIE MR B ZEFT, e UGS B A
WA EEEFHRRE S, EEIERFMGT
g, B HERBEEZER, 82 RERHKEZERF
W3, JrkRE .
1.2 YR

W R A HUR RLOPL R U CEE 24 B AR SR
T, ~EESEH(ERYETRAERRE), £~
B e ORI BB T B, 15 —E R Z AT BE
IR AREG KA BB P U TE B AR %
W —BEESEH, &R LLER P SR #T
5, Bl —F RO R E MR IR
A= IRt A 25 B AL B (] RSCR PR ES E]  E E
PSSR
1.3 BENRCEEMEHFENIIT

FEWIRE: R BN, FRET
JeJEI R A 15L:9D, JEEEN 18, 20, 22, 24, 26, 28,
30 f1 32C WAL T, BHMEIERHKE N
3 K 59 o S A 0 S P AR [ A 3 B ORI
BA > F 500, R FH 2 M A ( Performance-2
model ) 7155 H} BR7E 18 ~ 32°C ¥l [ N fl 5 IR 7E 18 ~
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30°C Y8 Bl 9 B R B A T BE AR B8 FR IR (Wang er
al., 2013) . [F]E 3 4 1T SR 45 R BE T 1 E H A 7= BN
BUHA . P2OR . B A BB ( 24 B P L %
Q:8 =1:1 WHERX FRFAEREN, 2420
XF, B HEHZER, B EREFEB R KGR
BN WEST AL R FECR ) . Fdr . HEEER
WAL,

FHMAR: HFMICRBURTE BARG T ESE
A AR R B I AR EL,
1.4 HEEYH
1.4.1 BAFZKHTBREAAERIEE R EMWE.
2011 F12012 49 AhAEIE 11 AIREMR2 ~3 d #
A 100 ~200 k457 B F R K R 22 1 K
(A NINRE M, AZmE0), BETAEARK
HFRSE, MEHE ZAEHRE, RHERIERES
B PIALRT ] B 1 b AR RS KR [R] B 3 5k
A B AT B A I K IR B
1.4.2 WARE R B MRERAUE: 2012 F12013
3 A TMEERFF BRI, BRICEAR B H6HA
FRANR R PILET E] . B0 P AR A, [R]E 0
ZWAR3 AT, 4 AL PRATAX 4 NAFE
B P B B P IR . 7 IR A
1.5 HiEaiE

P % Bl SPSS17. 0 R Ge b3k 14 #4743 #7 o
AN TR BE (8] JK TR EN A & 5 D A A0 B9 R A LR A
Duncan [K#f B Zh#ETZE LB S (P <
0.05) . AR Tt R EBA R AIESH
R I Ak I v, HUECHR A 2 R
1:18£0.5,

2 HBREHSMH

2.1 KKEBFEEFE

¥ 2012 SEE AN A AL PIE A SR (3 AR
A)) MERHPE R R (4 AR ) 21T SR A )
AR (K 1), K KEALERE | FFal k44 ~7
R, S ~6 Ry, M43 A TaKREPLK
CRAMEIEESNESEIE T o 4 ARRB P
M RAMR—AE R 4 0, 5 1A R BAE S
Hofl, 2 GBI 6 AT, 23 aH
HIAE9 AP, 54 RMBE 11 A$a), L
A, REBMABEHI S ~6 o di Tl
P BPERr SRt R B (R 1A H ), B =51
PR, MEEEENET WA EZS, H

EHAREZE TS, 6 AHan I 1 A2 LA
BIHAF; 7 H LARTIEE 2 13 R HAE; 8 A
FRIILEE 2, 3 fr4 R IAE; 9 A AR e 3,
4 F1 5 RBLHRFFAF; 10 A THAIIEE 4, 5 16 AR
HIHFE

2.2 BEMNKXEEKEZBHZM

ME2 /LB, EIRE 18 ~32°C, REEXTK
REIIMERMRE I EREL W (I: F =
7925.96, df =7, 5519, P < 0.001; &H. F =
1306.77, df=7, 2979, P <0.001; Mg d. F =
675.08, df=7, 1512, P < 0.001; M, F=
683.89, df=7, 1457, P < 0.001), 7EJEJE 18 ~
32°C, UPMR T D3 Bl IR B T R R A 0 T
WK B PIHAFE 18 ~28C FR IR B = B Wi i 42, 1HIR
BE BTN 30 F32°CHT, HRMET IR MER
H.3, 4 15 #8745 RTE 30 fR2CHETRE L
HERF2~28CHRETH (3. F=215.43, df
=7,236, P < 0.001; 4 4. F=492.11, df =7,
228, P < 0.001; 5 #&: F =289.56, df=7, 215, P
<0.001)(#3),

HE4FL, K CEIVHE R R EESRES
1% 10. 17 1 7. 51C, 45 FUE A1 9 109. 52 F1
319.63 H B, MEPES B R E R AR (7.310C)
WA TR 3L(7.73°C) , {EHA SRR RS = T
HEMET B

5 BT K CEZE BRAG T SRS RK
EEH, SRELLREIPHAEREER (&
H. F=63124.89, df=6,4 635, P < 0.001 ; Mi#
M. F=33212.74, df=6,2 413, P < 0.001; #E#
H. F=30519.61, df=6, 2215, P < 0.001), 45
1-6 R RF FHEA5 ) 23.08, 23.13, 21. 34,
25.24, 18.35 #125.75 d. 7 H A E B TR
a4 RFEHR(25.24 d) ML 6 A AIIILAIE 3 1R
#H(21.34 d) F1 8 HIRIILAIEE 5 404 2 (18.35
d) EEIAREER (P <0.05) , RUIEEX % H
MAEKKEAR —EMMEIER. 13 629 L4
AMEE IR, JKIRE 187 d, JHJE N 143 d,
SEHAE R 162,99 £0. 12 d,

2.3 BEXKCEEEBFERNZIT

M6 AILAE Y, 76 18 ~28C, F=BU AT FA IR
FEFHR 2 B R (F =258.08, df =6, 341,
P < 0.001), T 30°CH}, FEERRTHI(3.25 d) BEK
F26°C (2.57 d)F128%C (1.93 d) (P < 0.001),
PRI ATE R IR E R AE B EZ R (F =266.37, df =
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F1 RCEAEEESNEEFTE(2012 £)
Table 1 Annual life history of Laodelphax striatellus in Nanchang, Jiangxi in 2012

H Month

AR 1-3 4 5 6 7 8 9 10 11 12
Generation  Jan. — Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
F S L F S L F S L F SLF SLF SLF S LF S L F S L

F
B e o o @
+
*

Overwintering +

S
®
+
*

*

FI1R

1st generation

O % + @|

#2 R ¥ % %
2nd generation O O

#3M

31rd generation

O % + O = +
O % + O
* + O * +
O * + O *= +

HAR

4th generation

O = + O = +
O = + O = +

+ O % + O = +

O % + O % + O = +

EHRE(

Sth generation

O % + O % + O =
* + O % + O %= + O

O % + O *x + O x +

6k

6th generation

O % + O *x + O x +
O % + O % + O %= +
* + @ * + @ x + @

*
[ J
+
* %
® 6 6 6 0 O
+ o+
7 X % %
7th generation ® 6 6 06 0 O
+: BUR Adult; O: & F#7H Non-diapausing nymph; O &5 £ B & 457 B 3L7F Coexistence of non-diapausing and diapausing nymphs; % ; 5f
Egg; @: #i&Fd Overwintering nymph. F, S, LArHIFRRENHK EL . FA. F, S and L represent the 1st, 2nd and last 10-day period of a

month, respectively.

x2 AREEBEETKRCEKPIFALH(L)
Table 2 Developmental duration (d) of egg and nymph of Laodelphax striatellus at different constant temperatures

. A 2 (d)
HE(C) BIII(d)
Nymph
Temperature Egg
4 +9 ? )

18 13.29 +0.04 a (522) 31.63 £0.15 a (468) 32.05 +£0.22 a (238) 31.20 +0.20 a (230)
20 11.09 £0.03 b (1 070) 25.19 +£0.13 b (477) 25.65 +0.18 ¢ (244) 24.70 £0.18 b (233)
22 9.91 +£0.03 ¢ (528) 22.34 +0.12 d (415) 22.72 £0.17 e (202) 21.99 +0.17 e (213)
24 8.20 £0.05 d (566) 19.43 +0.14 e (432) 20.10 +0.19 f (222) 18.73 £0.20 f (210)
26 7.06 +0.02 e (1052) 18.23 +0. 11 f (428) 18.62 +0.15 g (229) 17.78 +0.15 g (199)
28 6.03 £0.02 f (775) 15.56 +0.07 g (468) 15.90 +0.10 h (238) 15.21 £0.09 h (230)
30 5.86 +0.03 g (549) 25.18 £0.34 b (203) 26.38 +0.50 b (103) 23.95+0.43 ¢ (100)
32 5.60 +£0.03 h (465) 23.41 £0.52 ¢ (96) 24.15 £0.71 d (47) 22.69 £0.75 d (49)

R BRI FIE + bR, RSB AR 78RR 22 57 8.3 (Duncan REEILE, P <0.05); 55 R MEHAR, THF, Data in
the table are means + SE. Values in the same column followed by different letters are significantly different at the 0. 05 level based on one-way ANOVA

and Duncan’ s multiple range test. The number of samples measured is in parentheses. The same for the following tables.
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*3 FREBEETKRKCEAZBREHHORERH (d)
Table 3 Duration (d) of different nymphal instars of Laodelphax striatellus at different constant temperatures

HEE(C) 1 % 2 i 3k 4 i 5 i

Temperature 1st instar 2nd instar 3rd instar 4th instar Sth instar
18 5.71 £0.12 a (38) 5.10£0.11 a (32) 5.22+0.10 b (31) 5.61 £0.10 ¢ (30) 8.05+0.10 a (30)
20 4.78 +0.07 b (39) 4.49+£0.08 b (34) 4.41+0.09 c (32) 4.61 £0.08 d (32) 5.49 £0.08 d (32)
22 4.37 £0.08 ¢ (38) 4.07 £0.09 ¢ (37) 3.85+0.10 d (35) 3.98 £+0.11 e (35) 5.05+0.09 e (35)
24 3.56 +0.08 d (40) 3.46 £0.17 d (38) 3.24£0.15 e (36) 3.71 £0.16 ef (36) 4.05+0.08 f (34)
26 3.05 +0.10 e (40) 3.34+0.17 d (39) 2.68 £0.09 f (37) 3.51+0.09 f (34) 3.71 £0.12 g (34)
28 2.98 £0.09 e (37) 3.12+£0.11 d (36) 2.63 +£0.08 f (32) 3.02+0.11 g (32) 3.20+£0.09 h (32)
30 2.51 £0.10 f (30) 2.68 £0.10 e (25) 6.59 £0.15 a (21) 6.10+£0.13 b (19) 7.61+£0.16 b (14)
32 2.54 £0.09 f (25) 4.44 +0.12 b (23) 6.59+£0.09 a (20) 10.98 +0.21 a (18) 6.83+£0.11 ¢ (12)

F4 EREAWMEEFESRE (¢) BERRER(K)
Table 4 Lower developmental threshold (#) and the effective
accumulated temperatures (k) of Laodelphax striatellus

6, 255, P < 0.001), 7£ 22°C K, H 24.3 d;
30C FfE, X 4.2 do 76 18 ~28°C, HETFHYy
7 B SR B BE RO T R T, BAA 101 K38

RERARE(C)  HHBWR(HE) TNE 174 3k ; FERR 30°C T, ERMEF-277™ A 75

Lower developmental Effective accumulated ﬁaﬂg 3 % s %‘Zﬁ E&tﬁlﬁj /T?E ﬁ%%ﬁ ( F =

threshold temperatures ( degree-days) 66.61, df= 6,45, P < 0. 001) [HE Eﬁ E 20,

(©) () 22 FI 24°C 4 (25.6 ~26.8 d) , 30 71 32°C F 4

B Egg (& + Q) 10.17 £0.08 109.52 £0.62 (4.9~9.24d), |=j LR B T i M Ay ﬁﬁﬁz

#id1i Nymph (& + Q) 7.51+0.16 319.63 +3.32 EZR(F=49.19, df=7,232, P <0.001), i

M s Nymph (&) 7.73 £0.22 307.94 £4.37 AR R H A, SR E R R Ha AR D E
Mg Nymph (9)  7.31£0.23 331.04 24,82 £R(F=38.01, df=7, 232, P < 0.001),

x5 RIAEEHNEREHXRERH
Table 5 Nymphal duration of different generations of Laodelphax striatellus outdoors

R SEALETE (A7 H) #5 W ) Nymphal duration (d)
G . Hatching time
18
eneration (month/day) 4+ 9 ? é
A
9/16 —11/29 162.99 £0.12 a (3629) 163.43+0.16 a (1896)  162.53 £0.17 a (1 733)
Overwintering generation
F1R
4/21 23.08 £0.11 ¢ (294) 23.49 £0.13 cd (153) 22.63 £0.16 be (141)
1st generation
2R
5/22 23.13 +0.16 ¢ (283) 23.20+0.23 cd (142) 23.06 +0.23 be (141)
2nd generation
F3R
6/19 21.34 +0.45 d (100) 21.50 +0.62 de (48) 21.19 £0.67 ¢ (52)
3rd generation
AR
7/19 25.24 +0.44 b (34) 25.53 £0.60 be (19) 24.87 £0.67 b (15)
4th generation
LR
8/28 18.35 +0.31 e (106) 19.56 +0.47 e (52) 17.19 £0.34 d (54)
Sth generation
LR
9/30 25.75+0.32 b (196) 26.36 +0.48 b (110) 24.97 £0.37 b (86)

6th generation
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adult longevity of Laodelphax striatellus at different constant temperatures

Table 6 Pre-oviposition duration, oviposition duration, the number of nymphs produced by per female and

WE (C)

FEBNHITY (d)

Temperature Pre-oviposition duration

FEE (d)

Oviposition duration

L
Number of nymphs
produced per female

e i (d)
Longevity of females

M Ay (d)

Longevity of males

18

6.88 +0.10 a (33)

17.90 +0.30 de (50)

101.38 £3.82 ¢ (40)
138.13 +4.88 b (42)
148.50 £5.06 ab (46)
153.50 £6.12 ab (41)
158.63 £5.22 a (45)
163.63 +7.76 a (37)

2.75+1.11 d (20)

21.60 £1.24 b (29)
26.80 +1.40 a (30)
25.60 +1.53 a (30)
26.36 +1.03 a (30)
20.13 +1.38 b (29)
19.60 +1.12 b (29)
9.17 £0.63 ¢ (27)
4.93+0.49 d (23)

17.73 £1.12 be (24)
20.20 +1.54 ab (30)
22.07 £1.53 a (30)
22.17 £0.75 a (28)
15.93 +0.93 ¢ (28)
15.00 +0.91 ¢ (26)
7.97 +0.87 d (22)
4.00 +0.39 e (21)

20 3.77+0.05 b (84) 18.57 +0.26 cd (30)
22 3.55+0.05 be (84) 24.29 +0.25 a (35)
24 3.29+0.13 cd (45) 20.86 +0.17 b (35)
26 2.57+0.08 e (44) 19.30 +0.19 ¢ (46)
28 1.93 +0.10 f (46) 17.36 £0.20 e (55)
30 3.25+0.28 d (12) 4.18 £0.35 f (11)
32 - -

2.4 EREXRCE ML FBR BT

H 10 H PUJE WL i 75 H 100% i A& F .

MNETHUES, FRET K RER TR
EEZR(P>0.05), ¥Hr 1:1, 7£ 18 ~28CFfk
A AL HL HE#R (90% ~ 98 % ) B2 5 TR L 4L 1
R (2%~10% ) (P <0.01) ; 7£ 30 f132C, si@m
HE B 21% ~22% , (B3R BT RBA
R, FEEMRETF AN KBAR R, HHEr
11, BAREZER(P>0.05), FERFIRET™4E
HIERRI g, WEE LR B2 R TREE(P <0.01),

M8 HLIEH, K KEEZ SRR M
BABEEESR, B 101, SR AR
FEEREZES, B 1 -5 ERKBAR LREE
FTREEAI (P <0.01) , TIBRAARHEE 6 =W
FERR R B R T BAL (P <0.01) , RG]
ZRPEH B 85% Jysm A, TE &A=
KA, AR 5B LR B3R B4R 6
RMEHBREREZR(P>0.05), 2 AME S
RIGHELAEEREZES (P <0.01), HEHRHEZT
W, FERRFT AR, AR 3 R
FEAERE A 25 (P >0.05) , HA &R MY
R BEZR(P<0.01), Witk B2 THEME,
2.5 HEEYE
2.5.1 BAERWEHERE: K CEGEAE B
BRRAEIE 2 i, 2011 429 A 16 HLE#E
WHEDBEMERENE, WEEN4.17% , 50% 4~
EHEAMEREBZ 10 H14 H, 10 H22 HUJE
AL R 100% P AR F . 2012 429 A 22
HLERBELENMERERT, WE RN
6.67% , 50% MEF A E R HERZE9 H27 H, 10

2011 SF) b E AW & RE ] L 2012 4E4RRFT T 6 d,
MM 50% A~ 1K 38 A Wi & 0 B [E] B 2012 AFEHER T
18 d,

2.5.2 AR AREIRAT 2 FXT 3 629 35 BBk
ZIEHARIEE, 9 A TAIZE 10 A LW R
(212 3k) BAHTREWE K2 4 1K, LA S 8 R4, 10
H )AL 2 L (985 3k ) AR REME K2 3 ¥k, A
4 R4 10 A TR (1 309 k)
ARTREWE R 2 IR, DA 3 5 U4 11 A LA
FLR HL(1 058 k) A FTREWIFZ 1 1R, LA 2 4
WA 11 A M ARLE B (65 k), B
B A, Fk, K CEERBMXEENL -5
BT HRAS . ARTE K CEVERA G I 2 OLER, DA S
WA HURA A 2 FBF TR L 1 1R, #A
6 WIEFEPIL, TLL4, 3, 2 F 1 FE HUBA Mk
SAVESR 2 FFEFRIEZ 1, 2, 3 4K, HAS B
JE R,

2.5.3 M&AEHRESPLEE . 2011 F12012 FH
A TR PR BE AN 3 Fis . A 3 7]
DLEH, 2012 EJK CEUBAR A B F 3 A 27 BFF
W/, 50% MEPIMLIEFRIZE4 A5 H, 4 A 23
H2#PIese, Pbfrsentiay 28 d; 2013 4578
XERF 3 A5 BFHEPL, 50% A4k 1 B fE]
3 A21 H,4 A 30 HPLER, PibRpsenta
757 do

2.5.4 WA INETHI. PRIy RO
BRTBRAEBAERES Adhf) . 4 A9, 4 A$Ea
4 7 A Pk L 7 B8 ET A |7 B R A
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F7 E15L9D XFHTREMNK CEBESS AT M
Table 7 Effect of temperature on wing dimorphism of Laodelphax striatellus under 15L:9D

(O Pt L (K45) KA I ST
N Sex ratio Wing dimorphism ratio Sex ratio of the macroptery ~ Sex ratio of the brachyptery
Temperature
(9:8) ( Macropter:brachyptery ) (9:8) (9:8)

18 468 1: 0.97™ 0.92: 0.08 0.49: 0.51™ 0.79:0.21 ™
20 477 1: 0.95™ 0.92: 0.08 ™ 0.49: 0.51™ 0.75:0.25*
22 415 1: 1.05™ 0.98: 0.02* 0.48: 0.52™ 0.89:0.11*
24 432 1: 0.95™ 0.95: 0.05 * 0.50: 0.50™ 0.90: 0.10*
26 428 1: 0.87™ 0.95:0.05* 0.52: 0.48™ 0.86:0.14™
28 468 1: 0.97™ 0.90: 0.10 * 0.46: 0.54™ 0.94: 0.06 *
30 203 1: 0.97™ 0.79: 0.21* 0.41: 0.59™ 0.88:0.12*
32 96 1:1.04™ 0.78:0.22* 0.41: 0.59™ 0.76: 0.24™

BRfE R SRR WAL K () BB LS 0.5 FFEMU B 225 (P <0.01) 5 ns FRTE B2 5 CRAAES BRI iy Z 30043 7 15
AR ) . F#F . Double asterisks following the data show significant difference in sex ratio, wing dimorphism ratio, sex ratio of the macroptery and
sex ratio of the brachyptery compared with 0.5 using the binomial distribution test following non-parametric test (P <0.01); ns shows no significant

difference. The same for the following tables.

®8 KCRAEENZIRABABRB KL
Table 8 Wing dimorphism and sex ratio of different generations of Laodelphax striatellus adults outdoors

. P E (H/H) P ST B (4208) KRR I JRE L
G . Emergence time N Sex ratio ~ Wing dimorphism ratio Sex ratio of the macroptery Sex ratio of the brachyptery
eneration
( month/day) (?:3) (macropter:brachyptery) (2:8) (2:8)
AR -
3/27 -4/23 3 629 1: 0.95™ 0.15: 0.85 0.40: 0.60™ 0.53: 0.47™
Overwintering generation
FEIR
5/9 -5/18 294 1: 0.91™ 0.92: 0.08 ** 0.50: 0.50™ 0.78:0.22*
1st generation
% 2 1‘t ok ok ok
6/11 -6/22 283 1: 0.98™ 0.66: 0.34 0.39: 0.61 0.73: 0.2
2nd generation
IR
7/5-1/21 100 1:1.11™ 0.90: 0.10 * 0.48:0.52™ 0.44:0.56™
3rd generation
FaR
8/13 -8/15 34 1: 0.79™ 0.74:0.26 ™ 0.48: 0.52™ 0.78:0.22*
4th generation
% 5 1‘t ok ok ok
9/9 -9/26 106 1: 1.04™ 0.72: 0.28 0.34: 0.66 0.87:0.13
Sth generation
HoR
10/20 -11/8 196 1: 0.78™ 0.32:0.68 * 0.42: 0.58™ 0.63:0.37 ™

6th generation

SRR, A RIRPC R R TE B SR AT Y
FEONET A R EEE R (F =105.08, df =3,

(F¥FH4r: F=5.07, df=3,262, P=0.002; M
Ffr: F=3.35, df=3, 129, P=0.021; il 5

126, P < 0.001), 7B Aif 391 Bl Erf IE] #2785 32 7 4
M, N8 d[EE3 d, IR EESR (F =
12.95, df =3, 126, P < 0.001), 45|} 16. 51,
17.33, 17.69 #116.25 d, RAEHFMFEDELER

F=3.23, df=3, 129, P=0.025), 3 A Fa34LH
B, HEm(22.4d) BERKT 4 A AP
H(17.6 d) (P<0.01), AFEIEFEPIHI LR, H
WEMRKTHER,
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Fig. 2 Incidence of nymph diapause of Laodelphax striatellus hatched on different dates outdoors
45 ERRE AR H 59 ~336 3k, N =59 —336 for each point.
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Fig. 3 Adult eclosion of the overwintering generation of Laodelphax striatellus nymphs outdoors in spring

x99 BERHBREEARGTH PR, =RHEMNEFS
Table 9 Pre-oviposition and oviposition duration and longevity of overwintering adults under natural conditions
e (A/H) \ BN (d) FEENI(d) W i (d) T i (d)
. A8 - - P (d) . N
Emergence time Pre-oviposition Oviposition Longevity of Longevity of
Pairs Mean longevity
('month/day) duration duration females males
3/26 57 8.29+0.13 a 16.49 £0.15 b 22.44+0.87 a 23.04 +1.31 ab 21.84+1.17 a
4/5 30 7.14+0.15 b 17.33 £0.09 a 22.85+1.03 a 26.03+£1.45 a 19.67 £1.21 ab
4/16 23 6.43£0.39 ¢ 17.65 £0.18 a 19.76 £1.07 ab 20.96 £1.62 b 18.57 £1.41 ab
4/27 20 3.15+0.15d 16.25 +0.25 b 17.63 £0.09 b 18.87 £1.39 b 16.39 £1.04 b
28CH 17 ~24 d) FrEk. Hit, 2012 BAAUR AP
3 itig ARSI T 7R, BRI LER T 4

A SLu il 7R AN SRS K KA, B
AR TR CETER B —4FaE kA 4 ~7 0, HIE
REEAZHE, Bz E SR
JRUA 3 22 IR g A AU A P AL )< (28 ~57 d)
TS ACHE B B0 (A 16 ~ 17 d; 18 ~

A, WRRBCT 4 AGJEARA R ] 25 R
o ASLEid 2011 12012 4EEFSN RGBT A BT
7o, BRHEM TIK CELER EHIX 9 AN A
TR A BA AL, 10 A
AIBIAN 10 A A L A el A A, #EA
A (] HR R EZRT 9 A 10 A EAKS
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&, 40 50% AMAFE A F BT [E] B 2012 4E4EIR T
18 d, 2011 4EHE AHi & MBst ] LR, 2 2 2011
49 H 16 HF{LA# BIELFaE EiEse 5 d FERA,
X5 d @y HFHRIRBMET 20C, 1M 2012 4E R
FRBEA R 22°C, 2011 4F 50% A A3 A ¥ & Bt
[E) b 2012 4EHER Z2FE M9 A FAIZ 10 A LA H
SRR, 2011 4E(19. 1°C) H 2012 4R (21. 5°C) 1%
2.4C, BMAZFRT 3 AV 3 A TaFHEPML, 4
A TR BRI e, BAARE R PLAR R
FEBRYT 3 AGHIRE, W 50% 4> 4 34k ) Bf
], 2013 4EFY 2012 4E3RRT T 15 d 2 F Jy 2013 4F 3
A4 BF¥SIR(13.4°C) 2012 43 Ay B
SIR(10.6°C) F i 2.8C, ARG JiZH &R
O AR IR B T B O, AR RIERI T KR
B7ER BHIXAELL 1 -5 37 B4, AR IR
ZRIEH T R AME W EREFE, 11 5
TR AR, B BEBREL, 9 ATH
£ 10 A LA AT B B N DL S 525 d sk
o B, Rk B R FHIR (PR A T #H4E,
2007) fiRiE K CEFESHISE DA 3| 4 15 A TR &
IE, FE b, MRS (2004) X B IR 1TA B XA
H K CEGERA AR TR R, K CERELL2 -5
1A MAEZR B P4,
REREMERARKEFMEHEMEEENE
R, BT, SRENKE PR S W46
M. AR, 7E 18 ~32CEE M, K KEINK
KRB IHMERENF S MESHAEE; MERKNER
JHATE 18 ~ 28°C ¥ Bl PN 2 W R BE 1) 1 i T 38 ¥ 4
5 IR EFE 30 F132°CHT, HRKE IS
RMER, BEKF22~28CTHREIM. i
HIZESMHFFR BRI, ££7 AR T(>30C)AK
RERSE 4 RER, HEFHH(25 ) BEKTE
6 A AEAKAKBEMS 3 RER(21 d) 8 HTH
ARKEKBEWS S RER8 d) , ENIMIBIFRER
BRAERNERWERETE —EMIHERM
RATFFR R 5% 4 (1963 ) | Hachiya (1990) #i
iK% R4 (2008) R4 R e —BU ., FLE, K
TR —2 &3, fE1EE R 30 F1 32C &k
T, BEAREREIF P (K 1), KE4rH 0
TE3 -4 BEHFIE R R, HiX8E ERE MEES
60 RAEHIET:, QR EAKLES A% 30 KRG
3] 25 5% 28°C A3k — BBl fa , #Fa MA BRIk
BREMP. E/MAKWNLELF], 2012 47 A 3
HFALR 50 Sk e FEAMASE, 2ERHIEAR

ZEIRER, H 1 A BT 8 A 31 HPfL, &R
359 d, FHk, BAVENZ BRAFAERFHE, Hi
— W RDLER,, K CEREIE S Z EEE R
SRFIE . BFFEEM, K CEFER BN 25 ~28CHY
%5H J1 B (Hachiya, 1990; 70 %45%, 2000; 5K%
H4E, 2008) . ABF5E45 K CEFE 22 ~28C Y
FEA R BEIR TR WG R, M 22°C TR ) 149 Sk
HKF) 28C T 163 3%, (HAHEEA BEER,

RNMWERBER TN AT RESRE
(10.17°C) Fi5 B R F &SRB (7. 51°C) B2 R
[, RF & KT #HFEF WU (van Rijin e al.,
1995) , XMBRULING, BRI ERKE B L
B EAZIRERW, FHik, ZRARLE
BMEAFERIRER B, XMULERCE—
e B ot F 2545 BIHIE 52 (Jarodik et al., 2002, 2004
Sandhu et al., 2011) , (HERFIAERATHERERE
B, oAb, TR RSF(2008) #HIE T K CEINFIAE B
MR EEARERAR, 4700 11.6 F113.4°C,

JRGETE 18 ~32°CHEIE T & ZES 1 -7 R
PLAE SRR, MR 2 THER, HRAREER,
WERE LY 101, RUIPE L2 IR B /D
SR, AR MA R BB R TR E
IR, TR AR BRI, MM e &8
EFMEINELR, 1, 3, 4 6 REAFREE
5, MERBS ST ME, MEME DR 1015 UEEINE
2RISR, HERBES TR, FERAP, HIR
THENE B E S TR FANEARTE 3 A
BABEER, i 111, MEMEAHEEES
T, K CEFE 18 ~32CHER T RES1 -7
HIRL LR B, BR T RRAAR T H Ak H of Ay
FERARE(8S%) BES TKABMMEE
(15% ) &b, FAhZRA T PR R DU SRR 5 4
PR, RATHGERIERK, fERARI R, i
HMERIFARAL, HIRT MR KR E T
6% ~25% , e 18 FI20°CALIR T # 2CHIR T
HE R EEREE T T 20% 5 FEAMSARME R
BAEHR 13% (365 ), HmikE 56% (7 A &R
TR 3R . X HEFPEEF(1964) 17 H KTE
TR Ve b X 30 M e 22 T D, e 3 R e R DU Oy
/D AMRFE, XA RERBA K CE R JU AR A
S B AR
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