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1.1 gkkiR R T 2014 48 7 AR A
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Table 1 Longitude, latitude and altitude of locations for overwintering survival of M. separate

Hb 55 Location

2465 % Longitude and latitude W /m Altitude

U Hanzhong %44 Fa town
YEIK Tangkan
HF Wufeng

% JE Hedongdian

4 Ankang Bt Kl Duanjiahe

#8 Zhaowan
/I Xiaohe

H 1 Lithe

% Yangling P64t MFEFE K% Northwest A& F University

107.129 6°E,32. 856 2°N 641
107. 034 6°E,33.013 1°N 523
107. 036 3°E,33. 140 8°N 538
106. 971 2°E,33.246 1°N 567
109. 315 0°E,32. 761 8°N 226
109. 172 3°E,33.000 0°N 386
109. 164 2°E,33.115 8°N 349
109. 365 2°E,32. 774 1°N 385
108. 083 1°E, 34. 289 3°N 511

1.2 #HABEEFERFERZ

T 2015 4E % 2018 4E 11 A R4 3 A k47
AR AN A, TR 11 HAEN . %
B M 3 A Hb DX B PR R R R % 4 B
HATHPANE B . B WS R BEPL I R 3 A
JLEARE SR 2 500 cm?® (50 cm X 50 cm).,
A 39 3% T — J2 T e ok, DU FE R U K
BB AR T 08 IR R SUIE RS HUOR
gl 200 3k, AR BB B B 0k k%R IF AR Sl
F. 12 AT ESB4E 3 A4 A 2 WE4 . 53t
Rl R 2, DA afORG Ha i) ) AR B

2 HEXRGAMN

2.1 XHFHHRBEZER

2.1.1 2015—2016 fF# ALK AL 2015 —
2016 AT r Hiy XORS HLAY R A A7 T R AN SR 2 BTOR
AT BRSO AE TG R AE 3 DR A 12 A &
MR 3 HBWREAR . SEIRR W AR 4 S H
) B AR AE TG 400 R 3. 77 Y RN 1. 56 % . 1 48
1Y ARG R 0, BRBLAL T30 T pg S Y LU AF
T IE ORI SR A T A I A T XL A
S EOEE A R EAR T HAR W, nz
2016 4F 2 H Al I i il 5 KRR, H P
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Table 2 Survivals rate of M. separata during overwintering in Hanzhong from 2015 to 2016

Wi H Item 12 H Dec 1 H Jan 2 H Feb 3 H Mar
SR /°C Average high temperature 13 9 7 11
SFHIKIR /°C Average low temperature 8 1 —1 1
TEWE 2/ % Survival rate
L (32,856 2°N)  Fa town 55.0441.43 a 22.4441.56 a 11.11£0.59 a 0a
YEIX (33.013 1°N)  Tangkan 59.72+1.59 a 30.2241.90 a 15.11+1.46 a 3.777+0.80 a
HF(33.140 8°N)  Wufeng 57.78+1.57 a 26.89+2.25 a 10.67+1.38 a 1.56+£1.56 a

TE A7 T 28R S 3 B - R 227 5 [R5 B IS A A AR Rl /NG B 378 28 Duncan B2 M 22 TL K 40 22 5 W 35 (P <C0. 05) . TR .

Note:Data are mean+ SE, and those in the same column followed by different small letters are significantly different(P<Z0. 05) by Dun-

can’s new multiple range test. The same below.
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Table 3 Survivals rate of M. separata during overwintering in Hanzhong from 2016 to 2017

i H Item 12 A Dec 1 H Jan 2 H Feb 3 A Mar
SR /°C Average high temperature 11 8 11 16
SEHIKIR /°C Average low temperature 3 2 3 8
TENG 2/ % Survival rate
PEIX(33.013 1°N)  Tangkan 44.00%1.52 a 20.17£1.2 Aa 3.33%+1.69 a 0 Aa
HFE(33.140 8°N)  Wufeng 60.00+2.46 b 31.67+1.96 b 11.00+0.58 a 2.33+0.60 Aa

WA JE (33,246 1°N)  Hedongdian

45.00£2.48 a

20.50%+2.02 a 5.33+2.68 a 1.83+1.36 Aa

2.1.3 2017—2018 F s H M A N 2017 —
2018 AFE L b DXORE HU B B A 705 1 00 L3R 4, B
K FEPOR A AEG RAE 3 DU A 12 AR
WUAE 3 AR R B, 2018 4F 1 A F A
R KA, A PHMEREL—1°C, HE
FUAT 2R S AR AE TG 23 0. 17 %0, 8 K S AR A7 1
R0, 3AWGE T 26 B e IR S IRAE 2 ORI

3 H R A RS AR T AR A RS AT RE R
FT T 1% FH B Ak T 28 e A S 1 Ml e O B 3 = b
ML b R B RIS AR B T
R HUR A A, L5 T AR A A IR 1S G0 A
oL, HLPIHLATE 2018 4F 3 J 3 1 % BT A A3 Bl
Hy T AR AT AR P M KR 24 35 B RS H A A
DX A] LR S 4¢
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Table 4 Survivals rate of M. separata during overwintering in Hanzhong from 2017 to 2018

Wi H Item 12 H Dec 1 H Jan 2 H Feb 3 H Mar
SR/ °C Average high temperature 10 6 10 20
SFEHIRIR /°C Average low temperature 1 —1 1 7
TEIE 3/ % Survival rate
PEI(33.013 1°N)  Tangkan 51.83£1.09 a 44,3341.20 a 10.83+2.83 a 0 Aa

FLF(33.140 8°N)  Wufeng

51.83+7.01 a

39.50+2.00 a 22.83+7.37 a 0.174+0.17 a

A (33,246 1°N) Hedongdian 46.334+0.88 a 39.83£0.92 a 12.00+£2. 08 ab 0.174+0.17 a
2.2 REMHBEBLER B R VS T s 500 2 108 WH RG H 7R 22 B Ml X AT
2.2.1 2015—2016 4 kA L ¥ L 2015 — DL Iy A&

2016 4722 B Ml DXOKG R A B A A7 TG S Bl an 2 5 BF
71 A A HORE UB AT R AR 3 ML A 12
HZBAE 3 R TRBEH . B RS i
A7 R 50 9 2. 6700 K1 400 /N HLAL 3 A3
5 5 e AT 0 e 4 8 B A7 A R ML R A
ARG AR T A S WL AT BT T /N ]
Y7 <22 B i ) B B 208 DX R 30T ) i S Rl A 3 L
) A 35 Bl — 5 B2 B IR 1 % A Y B RS
SR 6E R HUR) A7 RO — R . B Y
Kok dE 1A Gy B IR 3 HE R PR 1 A
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HENWIR, FBOZ M 3 7 0y A AE 5 FH U Bk

2.2.2 2016 —2017 SF# R A LH A 2016 —
2017 A2 B Hby DXORS H Y B A< AE TR AN SR 6 T
NS AT R ORGSR AR S R AE 3 DM H 12
A ZBAE 3 R ETREES, B R8s ik
TETE R0 1. 67 %A 1. 83 %, /N e (IR A7 3% %
0. MFRFEBRZFRMEE S 3 AERE 2k
e IR 3 BBOBCHIE Bk 2 Oy 3 32 1 00 1 O BT 4R
TR 55, T DAL AT 3 BCHR 32235 4 FHARL 1) B 3T AR
BEBEW, 7€ 2 A irs&fimlan, &
FE AT R B P AK B 2 A B RN OE R AR i . AE
3 H MG AT AR AT EW 3 SEETCEH 8
S B R TRI Ak o E YA RRA T T b KB £ 150 RS
AR 22 B b X AT DL Dy A

RS 2015—2016 ERFEHHBREEEFRE

Table 5 Survivals rate of M. separata during overwintering in Ankang from 2015 to 2016

i H Item 12 H Dec 1 H Jan 2 H Feb 3 H Mar
-1 R/°C Average high temperature 15 11 9 14
SEIMRIR/°C Average low temperature 9 2 0 2
A3/ % Survival rate
B M (32.761 8°N)  Duanjiahe 57.08%1.32 a 30.00 a 15.33 a 2.67 a
B (33,000 0°N)  Zhaowan 61.23+1.49 a 31.56+1.55 a 19.11+1.55 a 4.0040.38 a
/NA(33.115 8°N)  Xiaohe 51.32+1.06 a 25.33%+1.39 a 8.44+0.80 b —

T« BT L8 0 A L U S0 L 3 2 o P U 1 AR AP SE R — VRN /NI L L 3 A A A A B R L B k.

Note: M. separatasources in Duanjiahe obersavation point was damaged, only one group of repetitionin the three group was kept com-

pletely; —represents all the repetitions were damaged,data missing.

6 2016—2017 ERHEHMHBEETE

Table 6 Survivals rate of M. separata during overwintering in Ankang from 2016 to 2017

i H Ttem 12 H Dec 1 H Jan 2 H Feb 3 H Mar
SR/ °C Average high temperature 13 10 14 17
FIMRIR /°C Average low temperature 3 2 3 8
TENG 2 /% Survival rate
B (32.774 1°N)  Lithe 37.5041.80 a 25.5041.73 a 13.50£0.58 a 1.67+1.20 a
#XV5 (33.000 0°N)  Zhaowan 50.00£1.44 b 28.6741.30 a 9.67+0.60 b 1.83£1.01 a

/NI (33.115 8°N)  Xiaohe

51.6742.03 b

30.67x1.42 a

10.17+0.73 ab

0 a
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Table 7 Survivals rate of M. separata during overwintering in Ankang from 2017 to 2018

Wi H Item 12 H Dec 1 H Jan 2 H Feb 3 H Mar
SR /°C Average high temperature 11 7 13 20
SFHIKIR /°C Average low temperature 1 —1 1 8
TEWE 2/ % Survival rate
Ei(32.774 1°N)  Liihe 58.17+3.92 a 49.8341.80 a 14.504+0.58 b 1.8340.12 a
BV (33.000 0°N)  Zhaowan 65.17+1.92 a 54.0043.97 a 4,67+1.09 a 1.5040.17 a
/N[ (33,115 8°N)  Xiaohe 65.50£2.31 a 52.17. +1.59 a 3.50%+1.00 a 0a

2.3 BHEXIEAELERL

2015 4 & 2018 AEAEA% B XV JL AR AR FHE R
AU AR T E R BRI &)y R AT L DL
R A BB, XX AR T 3 AN WL S B Bt
LA B R, A 12 A ZERAE 2 A
WESE 3 a LT 0 °C, 7F 2015 4F 12 7 AW
PR R P, R BB R R 24 T 2 Ak
IR BN 15. 00 % T AE 1 H 4y 4 4
Ak % B0 P9 T A R SO B BB TS, 2017 4F 1
AyAaErkB.3HELZ PR 1 SENREH 9
SLAF TG BORG BUIE AN L 203 508 N T AT R R B i 28
BIET:. 2 A iEAant. 1 SENEARLIEN 9 3k
i UAE 5 k. 3 A iEfr A nt, 76 1 5%

DI B 1 3k BT b 1l 2 1 G o B e, LR i 3
FET:. TE 2017 4F 12 H 3y ) 2018 4F 1 H .2 A
03 19 8 2 v ¥k 0 T 3P Ak Rl R e T A
2018 4F 3 455 98 £ I & B i% W 8 A5 B Y A I
R0, HEHIX 2017 4F i & A7 35 R B0E %
HFORG HO7E B H T DA T R AL . T A L X T
3ANURER S B LB £F O 34. 289 3°N, f7I% %
BCHE IR 2 v [ VS M X% 4 R RS AT L
M, RS RAAER 20 4D 60 & 70 4EAL BT
FE BORG HUZE P E 2R R O X R A B ED 1 A A
0 °C A2 (33°ND FE BB BT AT I o 1] 75 4
X (5 8),

RS MERMBHEFREE

Table 8 Survivals rate of M. separata during overwintering in Yangling

A Year T H Item 12 H Dec 1 A Jan 2 A Feb 3 A Mar
2015—2016 SEHI R/ °C Average high temperature 7 4 9 15
SRR /°C Average low temperature —4 —5 —3 4
W H/ % Survival rate 15.0042.40 a 0a 0a 0a
2016 —2017 FHE iR /°C Average high temperature 9 6 10 14
SRR /°C Average low temperature —2 —3 —1 4
FFi5 %/ % Survival rate 23.21£1.75a 1.50%£0.73a 0.83%+0.19a 0.15+0.04 a
2017—2018 SEHIE R/ °C Average high temperature 8 3 9 19
FIAKIR/°C Average low temperature —3 -5 —1 5

16 %/ % Survival rate

43.50£1.98 a 10.1740.92a 3.33%0.37a 0.63%£0.08a

3 £ 5iti
b th o R el L LA

REE B T SR 2 A kL T A
P B B 5 7 e RO AR B X R T 2
[R5 AR Rz~ TR E R
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Discussion of Overwintering North Boundary of
Mythimna separate (Walker) in Western China

ZHOU Jinghua' ,GAO Qigin®,LIU Xueying®*,LI Yin**, SUN Cong®"*,
JIANG Wei**, WU Junxiang®" and LI Yiping®*

(1. Shaanxi Modern Agriculture Training Center, Xi’an 710003, China; 2. Xunyang Agricultural Comprehensive Law
Enforcement Brigade, Xunyang Shaanxi 725700,China; 3. Key Laboratory of Plant Protection Resources
and Pest Management, Ministry of Education, Northwest A&F University, Yangling Shaanxi 712100, China;
4. Key Laboratory of Integrated Pest Management on Crops in Northwestern Loess Plateau, Ministry

of Agriculture, Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract The Mythimna separate (Walker) migrates seasonally between overwintering and non-win-
tering areas every year. In the 1960s, the northern boundary of overwintering for Mythimna separate
(Walker)in eastern China was 33°N, but no report was found the relevant information about its over-
wintering in the western region . To explore whether the Mythimna separate (Walker) can overwinter
at 33°N in western China,an observation point was set up near 33°N in Hanzhong, Ankang and Yan-
gling of western China from 2015 to 2018. The last in star larvae of Mythimna separate (Walker)
reared in the laboratory were placed at the observation point in November each year, and the survival
rate of Mythimna separate (Walker) was in vestigated regularly from December to March of the fol-
lowing year. The results showed that the overwintering survival rate of Mythimna separate (Walker)in
the three areas decreased from December to March in the following year. From 2016 to 2018 in March
each year, the highest survival rates of Mythimna separate (Walker) in Hanzhong area were 3. 77 % +
0.80%, 2.33% 40.60%., 0.17% 0. 17%; 4.00% +0.38%, 1.83% #1.01% in Ankang arca,
1.50% +0.17%, and 0, 0.15%+0.04% and 0. 63% +0. 08% in Yangling area: At the end of over-
wintering, the highest numbers of adult Mythimna separate (Walker) that successfully emerged in
Hanzhong area were 8, 9, 15 9, 8, 4 in Ankang area; and 0, 1, 2 in Yangling area. Inconclusion, the
sporadic individuals of Mythimna separate (Walker) can survive the winter at 33°N in the Shaanxi re-
gion of western China, at the same time, we found that 33°N is the boundary of overwintering of My-
thimna separate (Walker) in western China for the first time.

Key words Survival rate of Mythimna separate; Winter temperature; 33°N; Boundary of overwinte-

ring
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