R R
& mew 1955412 A

B PRES E R AY
EEREHA
i

. CHTERREED)

FETRIE FE T A S0 B R RA B i, AR BUIRR2 48, R BAR 6 B B B T MRS e
WSS ENER, IR RS NS T — RN HEMSE, TRAKR R
BT, S UL BTSSR TR L AIBR SRR I AR e B R, o
T AR ERE RS, BN R RS R RS 5 1R 2, %
VERBATZORY, FEBEHR T B oAk L T LR, e TR, ML S0 Tl
VT, IR 7R BRTE L SN, TR 16 A48 EL BS54 46 Fh, 3rh S BoRO UG
7 12 %, SRS, B ISR B DT =R

—, BB B (Teenomus dendrolimusi Chu)

—. IR (Tric}zogmmmé e;)zmescms Westwood)

=, B DM (dAnastatus gastropachae Ashmead)

5T L EEIIR 1934 BT DL L =GRS EA, TR, X—
TAERIR S, BT, B BT h A A, Fevh AR B S B AR
FF, BRE T X— 58 BT B AT, 2, BITIE s SRR SRR %
INDEER £ T R SE R AR R 7 2 LA AR S R, 1 55,
SKIBBBARIE 2 2 hb, —RRE, BHYUREL £ E,

(—) DEHRSPH |
JeR RS 1934 42 6 11 B LR i — ks B R IP AL, SRRIMBRRA RN

* REREERBWRAEHR Dendrolimus spectabilis Butler FZRILEBEMMPEHFITERLEHE Dendro-
limus sibiricus Tschtur, )
* RERINE AR R B AR R B R B S S HMR R AR B, ER B T
{ER BB KRR DAY, I EE . '



874 ’ B B 2 #® - 5%

ShEss 5(4—6), 60—63, [ 4, 1937, BN T b B AEMEHIE B, RALKIERT
ARFUEE PR A0 430 16 AR A B o IR0 I A, @%Eﬁﬂﬁﬂl‘ﬁﬁﬁo RBIE
B B HE AR

L ARl ERMNERFEE, —F8E 10 4, DU hs, REZA ha
T80, 3 A P AT A — B B IR IR e, — AR S R R B 6 4K 1L 3K, SR
SR 6 3K, I 6 K, FGIREE 30°C BRAYRE 10 4, s 63 X, Jufnshh i
32 3K, i3 21 3, F-HTR BE 14.8°C. IRANS R 4B 6 K, IRMI R 4 K,
10 fuHpRr 4 H ARy BRILIREE, 7T HERR B R, 72 12 A B AR EEML(ER 1),

F1 BERBINGERA G, 1936)

6 [pm| —HRBERK |Fy
EWM | k&Y BEB |G % 1

x | ~ w2 m|Co
—_ — — 1 17|vI-22/Vl | — Bt - . -

10 | 17/VI-22/VI —_ 30/VI-10/VIL | ~ — 12—12.8—18 | 28.0

9 | 80/VI-1/VII 9VII 13/VIL 89| 4 12—12.8—13 | - 28.1

4 | 13/VIL 18/VII-19/VII | 25/VII-28/VIL | 5—6 | 7—10 | 12—13.8—15 28.3

26/VII-28/VII | 2/VIII-5/VIIL [/VIII-14/VIII | 7—8 | 6—9 | 18—15.0—17 | 28.7
7 |8/VII-14/VIII |14/VIII-20/VITI|19/VIIL-26/VIL] 6 | 5—7 | 11—11.6—12 | 29.3
10 {19/ VIIL-20/VIII|25/VIII-27/VIII| 81/VIII~1/IX | 6—7 | 5—6 | 1212113 | 2.1

© W 1 A W N
-3

10 [31/VIIL 6/IX IWIX-15IK | 6 | 5—9 | 11—123—15 | 27.0
8 | 11/IX-12/IX 2YIX - | 1X-6/X |9—10] 10—15 | 20—21.724 | - 231
10 1 -5/X 6/XT 27/X1 32 21 53 14.8

2. BFEARELE T M Hﬁ%ﬁﬂﬁ*ﬂﬂikﬂéi}iﬁ%%ﬁﬁ%ﬁ?ﬂﬂ B EE,
1% 1936 42357, — ke BUREININTLE 48 1, B 210, 12 MM R IPRO I FESRSY
30pY GRECRMA B i B IRk Telenonmus verticilatus Kieff.- _F'Iﬁ 50—120 pp, ¢35 80— . A
85 59); —IEk BE S AR F IR, BB 14 4, b 6 4, 12 7Y 11 JBCR 2),
BRI TR T B, 765 N—ME BE 5 BB 9D 1—50 A4, 448353
11.88 4, DU LIRS, A4 18.7 4~ o
—HEIPHETE ST A, — MRS Pk D M R AR,
1936 ARAES REFAMRIIIA B i 25— 1000, 409 OB RS, —HA B MIPRR £
M T SAG 2SRy 0.45% 5 /b 1 Skl 5,912, B 3 Sl Mo W 48.18 % K2 b
4 3/l 20.9195 5 W7 3.25 ¥ (% 3).. |
1954 EWImIR R B R TSI, R NET R IR 8 B 1 TT 5P, —
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CEK2 EHRIBEEEIIE AR (B, 1936)

' : B E & F B
bR % RHiG5 B H OB M '
o m - B ? 3 gl
L 1 22 /VII—10/VIII 13 40 6 46
2 99/VII—10/VIII 11 40 7 .47
3 22 /VII—10/ VI 14 4 7 48
4 22/VII—10/VIIl |’ 14 40 7 47
IR ik 13 87.5% 46
O 1 14/VII—26/VII 9 31 8 39
2 14/VII—26/VII 7 0 24 24
3 © 14/VII—26/VII 9 1 20 21
T e b | s 53.3395 28
V.1 17/VIII—30/VIII 13 0 47 47 *
2 17/VIII—30/VIII |- 14 7 31 38
3 17/VIII—30/ VIII .8 0 26 26 *
4 17/ VIII—30/ VI - 11 20 27 47
5 17/ VIII—31] VIII 11 0 38 ag *
BT 13 31.76% \ 302
LSy g 1 66.072 ' ‘ 39
C* SRIARHE R,
%3 BEE—URTE RIS IR (1936)
' REXEY o 3
—HEIRE | e FEI
B H & & =3 - %
1 13 . 5.91 13 0 100.00
2 27 12.27 - 44 10 81.48
3 106 48.18 277 41 87.11
4 46 920.91 156 28 84.78
5 .24 10.91 104 16 -86.67
6 3 1.36 14 4 77.78
7 1 045 6 1 85.71
1l 220 100.00 614 100. - 85.99

E M INE 28 U, B3 4.56 3k, JuA [ 166 Jp, — 5P 1—5 ik, 753 3.6 3k, ML E
T AW, FEX A BIEATRE, 35 DR RS, 4RIRTIH 2—9 i, A5y 6.2 3k, mikE
WEE AR B R TR AR, —IPARLEIN 1T A, Y T4, FBHRER
B IPE A — T IR, TR 1—24 §§, -85 10—11 3k,
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5%

S EANENTTRR, MILZRRK, K 84.91%, mEE=q; &
&E@%jbﬂzwtﬁiyﬁ 11.88 9%, —fit £ £ 60% L L(K D,
sd TR B INGE HE AR (W, 529, 1936)

it x |

L

#

M B H &

O 00 =S O W

694
762
147
364
1610
3234
1753
261

41.64
8491
80.95
79.40
. 70.87
64.87
32.34

11.88

HE B AR R R £ 284k, 1935 42 1936 PRI R L BB R R IRIMRE
FESHAE T0% DL E, HwsiE 90489, — ik SF—HAR =8 s SP B SR ORI itk b 2%’ 1t

AB(EED,
%0 FhpiRE Pk Tl
. . e 5 )
mERkx | B (1935) (1936) (1936) (1954
% — 90.48% 85.999 85.279 86.08%
® = b 73.16% — 78.00%% —

REENEE RIS E= N E R B IPMSE 13.08%, BIKE 1L 29.01%,

4EA BRI

BWER,

A~k 24-—30°C R T 42 12 2% ()

3 10 R (), 18—24°C Ky CHesk 30 R(Q W24 K (§), 10°C LI FHIHMR, 1936
SEAEENBER M ER, B NE 6, DERINEARE, 5B 10 igiRD, ig
S Wb b —3k, BRAE2 B 16 BT,

B S IR R I E Ay, (BB R R AR SRR, GG —h £ h B
SIS TAMLAR, 1 1936 42 6 F 24 BALA 4—T1°C Bk, Ml 16 KA 2.5%;
16—20 KN FET- 57.5%; 21-—25 KRFET: 20%; 26-—30 KR 20%, Hrigsg 14
XK, T/ 8 HIE, By 20K, 1 23 HE, 40 ﬂﬁtﬁf%i&#%zlii%%ﬁr 21.35 K, —
¥ 7.1 11 B BE, 6 17 KGR D,

ﬁﬁ&%ﬁ%ﬁ@%@&ﬁ%ﬂ&ﬁﬁ&eﬁﬁ@ﬁﬁﬁﬂ%ﬁﬁ%5&%

JIRGBRAR, BLEAEREME T .
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#6 SRRTHRRINGEEE(1936—1987)

£ .8

7 &
% moEom RE | 8@ | Te | BR | RE | T PR
1. vy | X B| 10| 8 |s] 6| 2 |82 | euex
TEERE | 27.6 | 2681273 25.8 | 24.2 | 25.7 5 53%
) 1/VII—12/VII | x B 12 4 6.39 8 4 6.58 Q 165 L
TR [ 28.0 | 24.6 | 25.7 26.3 | 24.6 |26.0 s 733k
3 13/vi—eoyvin | X B 7 1 | 885 7 1 18241 @249k
4 IR e | 26.7 | 27.6 |27.8 26.7 | 27.6 {27.8 5 423k
4 o8/ VIIg/vim | K | 11| 8 |834] 10 | 3 |638| @ 8%

SaEEE | 281 | 30.4 [28.6 | 28.1 | 304 |29.3 5 16%
5 8/VII—1ovim | X 8| 10 1| 47| 8 2 1 4.02 | 919223k
. igiEEE | 30.3 | 821 |30.1 | 303 | 28.3 [29.9 & 413k

6 19/Vi—oo/vIr | R B | 10 1|8 7 1| 822 Qomx
FiEEE | 279 | 287 (281 | 277 | 287 (283 | 4 219%

7 sy vimi—301x | X B 30 1| 528 7 1 | 869 | @111k
i e | 283 | 25.7 (271 | 28.1 | 25.7 |26.6 5 2%
8 11/IX—10/X xXOB| 29 2 5.36 | 24 2 353 | @ 933k

ygEpe | 217 | 22.7 [22.6 | 22.1 | 22.7 [23.2 | & 198 sk
x B 25 2 1055 | 19 2 (1144 | @ 223k

9 1/X—26/X
ZEiyHEE | 18.6 | 21.5 1202 | 189 | 215|201 | & 1353k
10 27/XI—16/11 x |8 60° | 67 | — | — | — Q 3%
" FgEE | 49 |49 (49 | — | — | — | ® =%

CRT BT HBIGATEGEE

x L5 14 |15 |16 {17 |18 |19 |20 (21 (22 (23 [ 24 |25 | 26 |27 | 28|29 | 30

JET-m | 1| 0| 0| 5] 7| 4| 7| 0] 0| 3] 1] 4| 4] 0] 0| 4|0
FE - & | 2.50% 5750 9% 2000 9% 20.00 %

1954 7R SR S TARRISE B2 A WAl 2, 4516 7 3 1.20—105 5%, 5%
B2 R(QHKLTR(S), 26 A TFAET A LA, Hoh B Q 5 5w 11K, iy
Q 824K, & 6.4 K, KBRMQ 2—10 K, 7 6.05 X, § 1—14 K, 73y 8.05 %,
5L FE 5 Ar BB 04, 72 8 ) 18—28 FARh SIS fr LO4—2.97 K, e 4 K,

b. IR B H I R HR kT A AR RR i —, — TR I e
KRS I EE S RN o L B, BRI, 25 Rt TR, HaP
Mo S PRBUFEL, B AT, MDD SIRRIP L AR OPA e, S— A BRDMR B AR
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R{Z2—, bk B BIm E d—ae IR I RSB I A 12208, {HREA B BB
PR, DL BEAH vh AT A 2

SREEIIFAZE il SR P FEAA 6 s TR ISR IP IR, HeFess 300 Xk, IEAR KM E
TAEHGTRIE —RFAT L 2.21 %, —MEMHEEITRT 13 K, 2558 28.37 %,

CMTHE MBI RS ERUY W, B 1 IISF, 1R BB A
HoE, MRS TR TAEAUR 1954 457 F BIERBUATIR— 1L, FEODAL I 46 55 s, 8
J 10 Bt #5516 X% 8 A 26 B ML, — %5 LNBTE R 13 %,

TR ek DUBIRMERE AR, MM AT IR, 2 H ARFRYRA 1L B
BEA SR T R, L BRI T AR L b L BREH®, BARER
R |, REBEFME I,

FERL N, MAVSIERE, REZ, BRBMESFESEMECHRE,
WL ES 10 feite 11 § F MM, R4S B R A4 h SPT4He, TR SE 6 4
AZN, FEBIP B B AR LR — AT ASRES, [0 B TR AR5 S 0P 5 1Y
B, TERAIR D, B E—hs B b IR B b B AL N e DB £

S.0BEY  HRHSTMLED Lis— 0, R ZERT MR TEAR, R b B L, DR,
LA 0.223—0.335 Zoxk, MLk ik, TITHURMEN, R Mo A4 B IR o LRI
it BB BRI BRI, R, B P, FARTF G 2T0h M,

A BB, e, S B T R I R e A v B I,

O FAEIINE BRI RE A, SRR M, T DURREE B
SRR, — A S M HAE 1 SV AR, TR 1095, S5 AL IR IS B
W EGR 8 R 9). ERAEMBHRDY, BIMESEIRA, TMHEARRMREZ,
DABSTRMR I, FE AR AR 4, SR OPRAG 125, FRIREEHD D,

22 SR FEAR R S B I, — A Dbk b S B R R AR A, FRIRME AR DL bk 4%

g
K8 WITAATE R P E 22 (1954)

# B | BEm—umEsms | AEaTLEEss
# Uy 2.68 45.29
T i 4.99 31.79
& ® 3.68 27.02
P B 0.55 44.20
S [22) 2.57 . 17.87
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SO AT B YR A A5 (1936)

Hl o RER—bLINEEEZ B /5 Yt [ 11 o= 2 P
B x & Up 7.94 7777
1] & CLEILD 1.39 67.15
w @ U 9.10 5.23

* FMGE—(E 0467, =k 71.792%
(=) FrEREE ‘

KRR RIS b, 5, A5, A AR e, e, 2675, WS R G
HE B, AT R B2 0, BT RIR S s, ARty —, 7
S A 4% B RO A B

LIRER T E ARG 8 A, B4 A LAEI2 1
£, 7 1819 {1, B—IRRELIRE 6 %, M7 B 16 BiEH, T B 22 AAML, &
P01 32.9°Cs 2 26, 54 10 A 18 BEfh, 11 H 13 B7ME, B8 19°C; 124
BRI 5 A, 7612 J_L A USRS RI0NRL, KAE 4§ LAME, S 149
xR, 758 146.4 K, | -

AR S A2, A5 B A IR W 1, S5 TR T ke, AR T 20°C LTS,
$83F 20 KPI s 91—271°C |, 35 9—14 5%, 22 27°C DA LB, M98 6—8 %, Spnsh
TR 5325 5%, S 316 5, BERIETIAAG, 19351956 A:fi et 3 10),

10 fﬂ&%ﬁ’]ﬁﬁ%“:x.

BEREXE B oo f
Wom % 47 =M o
3 3 6 ! . 829 .
3 4 i 31.4
3 5 8 30.4
4 4 8 29.3
4 5 9 ’ 26.6
6 4 10 25.1
7 5 12 » 24.0
7 7 14 22,9
10 13 23 19.2
10 16 26 19.0
23 124* 147¢ 13.9%%

B,
** SR EE DU (LA s )



880 . BOom % ' b &

— IR HE A 33—2T°C [, SPfngh b R 3—4 5%, If # 3—5 K5 A 27—
21°C Iy, BRAnGh i AR 4—T K, IO 47T K 2 21°C DF, Bpfnghiiigs 10 %
B._I: I3 13 K2 ks '

2. EE@)J%D%%&?? —tE e B B SP R e BT E R R 2 —, — kiR
AR IR E R INA, REEE SE R R £ 121 3%, B 5 3k, 7235 66.86 3k, —
e B B R PR TE S IR £ 16 ik, S 2 ik, 435 8.09 ﬁﬂo BRI S RIS R
SRR, WA AFECEA, YEIREE M. O. WL ANERRER, FRIRIN %M,
TRERME 55T ere 1:2 3 1:4 1%, 4 16—28% MSRRT FAEMEY, Skfh
24% % 68%, YRMIRE, B/RH RERWHK, %%ﬁﬁﬂﬁﬁ&‘, FE 1:10 B He 2R 5
9095, T HAETR, | S

— SR HERE 52k A, PSP A /TR, JUR (Pyrausta nubilalis
Hiibn.) 5% % i 4 ¥, it (Margaronia pyloalis W4 ¥, 3 R (Betropis obli-
gua Warr.) 5 ¥, 2k R (Hemerophila atrilineata Buﬂ.) VBB il (dretornis chrysor—
rieoza L) 12136 W (deronycta major Brem.) T, A $L FTIR (S ‘pilosone obligua Wk.)
12 B, $AE NI 2 33 M (4 19.9 1), |

3. P FRER B R PE L, TR KPR AT 2, “ﬂ%ﬂﬁﬁ‘ﬂkmﬂﬁ‘ﬁké—-ﬁ%o %
EIPB/ME R, I E TIPS By AR IR e M 2y 58.06%, BELERIRSY 64.04%, xR
HESPIEK, 7 67.99, IAE MIPEER, MCPEILHDYE 849 2L |, i 1936 4EHE B4R L
H5— LA i BFFTSE 96,892 (3 11), |

11— AR IR e e b

Wmoom kR O® B ‘ o H & B
B B %D ' 8411 % ‘
£ 2 (19385) 87.57 2
] & (1936) ‘ 90.04 %
2] BHo(1936) 96.89 2
% = (1954) 89.60 25

HEAR S EINZE D, AT b, R IRTE R, AR BRI WA S e, A
HERYPEC, BRSL S A i E, SOtERE LA RSE RS, R IR A R RIS
MERE LB, '

4.5 IRIREERY TR v sE R A 54“[’]15‘47&5;530 MR 3 R E245 2T SRS 5
oL
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16°C LIF: MEEFTHETE 53 3, MEWIRIE RS 37 %,
" 15-20°C, %5 %, ‘

20—25°C. &:7E3 XK,

25°C Ll k: 7% 2 K, 3 30°C LI WS, AR 24 /NS AIFE,

FHr R SR FE I, — M 12 AT R 40% R 01, 48 RN EE
Hi 16 %, JMEZF EAETRFNFE G, R KA 3, KBl -

B SRPR T 2RI, FIAHIE S Ay, 78 4—T°CIRileh, MEMRB™ AIE TR,
MW 53R, 3 RINFETS 35.16 %, 5 KNFETS 93.11 %, (B IR M7 HRRZ I 72 R, Ik
SATERE, —fRASFH B 1 R

5. {4k  IRARERRGTRA DRSS, IETRDAE R gE PR SUER, B R,

‘BHEBM, Aa@d 15 kD4, X4 I O RN B H. % RERFHYHER

./’F"%, ?Eﬂ?fk‘ﬁﬁ‘ﬂﬁﬂ’f‘ﬂﬁ@%l AT

B EOGEEE s
136/ 96.1%5
10 kP 60.625
25 35 30.29
40 % 26.325
50 st R

IR IR B (R 7Rk, ARG RN RRIE Bk, S MSr s, —te—2a
TR P43 0P 50 ANTUEE 2 18 b, ol ot 1 95 BEAR ARG, BHIES 8, 4 Aol I
TR, BESRIRAS G E M 10,000—20,000 Sk, W7 H FETLNG LT HAE o

CMTEHE SRR, BE SUHE B S REE
B B B 4RI E v R, LA E IS5, [ AN RRIR I, I 12 1)
RO SRR IRAISR T IR RSt SRRSO A AT, SR IO A IR 7 5k Bk
FEAG I, HBHRRR W IS, ENERG B R B 5 IRIR M AR DAY RENI R, — M PR
M2 B ERILAT— B S RE R NS A,

SRR S R M B AT ), BB M B IS s —,

PR S TR —, FER HrRALrh, 7 B AR A S e 2R 7R 1 R B B i
K, HRA R IA T S AR h 0 2T R, H2, R AR RS0, £7RIR
W 1 R T 2 —,

TOEAFIRIE IR LIRS 2 IR AR Sl e 2y, (8 TR ATk 38 B



882 Bt % ¥R b

3 1 b SRR, R, SUBHEE. BRANFENEAES, LEFW
SRy i, #E B IPAITRIRMATRR 298 130 RER 4 4 ARIMME. BUNEHL 7€ % 1R
(Prodenia litura 1.) 0B 5 REESIARRITP RSB IE T, '

SRR AL AL T IO B, UGS A i 2 I, RIRRI, TREE, RO
R R S B B HETE 1o SRR B SRR S B B I, VIR I
KB BT, FBEES4—1°C. WHIREAR, FREEYN 5 EE Y5
P, B B BB A AR TR N A 4—T°C B IR P, SB—A B, 2k H BIAALs
SR E U, AKX B s HEDL LA, H &Ik (Catocda sp) Si¥e4°CH
5%, FTHE 4—9 AN H, BURENAML, SR AR IR R %5 B i 7 IR OB, #E-18—20°C B F i
1 6T A H, IRR—F M.

SR IPE A IR BICINEG VT, 5T 4 e B, — AR B IPHA T—10°C
e WA B EERALRIR A, RME R IIARSA A BRI, SETAE A, Bl
BRI A S IR, BT B MR IR TS S N BT A, BEE— S B 98,
JE IR E i DD SSTIARAR M, B A —2—2°C B IRaE, TTHE 8—9 AN H, MU ALEF &
i B - .

IR MBETRR, REBIEDD, EALBRIERN, BRI,

B 10 TS R, A M, ‘B RS A S, TR ST IR A, TR 20
Sk, |

FEOP % MFEIDIL IR L IPNTHE, 5 EIVREIRNG, TREAIE,
RIS,

S0k, MetbaRk, FEEBEELN IR VEHEA M TG AFIEE 1A B R P94 By ARAR 1,
fhok i 0.96 Z5k, l—RIRGA—1E £, |

FRIRY etk IR T, RN LHAh M 12, A SR D, RS
BB H B, FRARMR SR IP e [T T, e bk A TRUR e 1 5, DA S DPIde S 34 o,
FRIR K S0, T HE H R SR IR & i 48 55 2 A SRR M 6 M B BE BT K

TRAR A H e oy DR A — i DT, e— R AL 1, Dk B 5F, 1A% 0.111—
0.204 E54, 2534 0.186 ZS¢:, | -

9. FHFMWITR - FIRMEIERE B LS SRR, BRI A
BT S RN L S TE L, FIbreR FRRAE SR, 154 iR SR AR R
# 12,

fo)
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o
#£12  RE R INRIRG T A s At |

woB Ok % f# | #-fEEs | SofHLsm

B X (1935) 28.63 9.01

3] BO(1936) 0.22 0.98

4] & (1936) 0.05 —

g3 g2 (1954) 2.51 33.45

i1 [ (1954) 1.83 9.05

T i (1954) 0.45 4.47

) B\ 1959 0.38 4.02 N

b g (1954) 0.65 19.44

# By 954 1.59 10.03

* 1954 SERVEBLR A E A RNEB R TR EBTE S (IR R /e TR,
(=) FigMg ‘

RN R LG B RAMNE IS el 7 —, 193440 S Xe WL I A R H,
| DI, TR R A OB, B B AR IR, 1936 FRRGEINS
A s SR e TLTO %, SHEEBIIAE s IPRAD T —R IO, Bt 1936 4
WAT T BB,

LB TERUMNEREE, — Gk 8 R, DUEIIRRE, RE4 AT
R(193T) B 5 7 Wi (1936) BSAAAML, MIFESDS AR — LA B IR, AHTEE
SR, REREE L AT, F 6 A ARIR BRI, TR, —Hb R 14 K,
73535 BE 2 29° Cs e 57 T, ZR4GIREE 14°C, IRAHOAT 8 ALMEsE 5.5—6 453, 78y
B EESH 8.2°C, '

F13  FHE/INGETE BB (B, 1936—1937)

1t 5 ~ B RBERE R 7 4y
IBleawm | a2 68 |5 i &
Al 3 G | U J 2 W | O
1 1| esv 199/V1 22/VI - | - 28 23.0
2| 6 | 28/VI-27/VI | 1/VII-62/VII | 16/VII-18/VII | 8—11| 6—10 | 16—17.17—18 | 28.2
8| 8 |11/VII-28/VII | 19/VII-2?/VIII| 27/VII-9/VIIL | 5—10| 7—10 | 15—16.75—20 | 28.9
a| 7 | 27/VII-4/VIN |6/VIL-127 [VIIL13[VIII-19/VINI| 711 6—8 | 14—1520—16 | 28.9
5| 9 |15/VIL-18/VILI20/VILL28/VILY 1/TX~4/IX | 7—11] 6—10 | 18—16.89—18 | 273
6|14 | 1IX-9IX | 1/IX-17/IX | 20[IX-15/X |8—11| 7—28 | 19—22.00—36 | 23.9
7010 | 2UIX-5/X | 8/X-22/X | 24/X-1/XI [11—20| 16—81 | 83—4a.70—51 | 17.1
8| 8 | 24/X-27/XI | 19/XII-26/XIL | 87,21/IV-27/IV}42—62{117—128| 162—178.83—179) 2L

* (LSRRI



88t Boo# o # b4

SFSh s S 520 K, A KB 8 AL A 42— 62 K, W 6—31 K, LS 4
1 GR13), o -

2. BFHAFIE S — MR AR INUCE AR DI, 1936 4, —MliES He
(9% MR % 42 BY, b 8 A, —fE DL 2025 S &, —FEAML—NTH, &
BT h RS e, WI—MEME S8 Rt 42 AT, BUE 42 NS00, R 1937 4
M, AL, — MR £ 5L AT, B 14,15 SR B Bl 27,07,
Lz 36.28 3k, BN 23,73 3k,

3N EARRMEEE S, 1934 LB RE— AR R IR ATRE S, HE 45
83.979 31936 455 54 I — AR E B IPRIERERG 88.39%, —fLOF T5.11%, ¥c&
P8R T M A AR 20 DI B, F AR AR, 1936 AR S 5%, 4 Ttk LR,
A, REES T ALEp 22 SR 1T ANSRESHE, TR UM, TR0 244%, b
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BIOLOGICAL INVESTIGATIONS ON HYMENOPTEROUS
EGG-PARASITES OF THE PINE CATERPILLAR AND -
THEIR UTILIZATION IN BIOLOGICAL CONTROL

Cuu Joo-1so
Cheking Agricultural College

In this paper the writer reports on the result of his investigation on three
hymenopterous egg-parasites of Dendrolimus spectabilis Butler on Pinus masso-
niana Lamb and Dendrolimus sibiricus Tschtun on Larix gmelini Pilg., together
with suggestions for practical application. of Telenomus dendrolimusi Chu in
biological control. , ’

1. Telenomus dendrolimusi is the most important hymenopterous parasites of
Dendrolimus eggs and is widely distributed in China. This species has 10 gene—
rations a year, and the mated females over winter becoming active abdut the
middle of March the following year. The eggs of the first brood of the pine
caterpillar, however, are produced and subjected to parasitization in the middle
part of May. A large number of the overwintered adults of Telenomus dendro-
limusi perished from low temperature in cold winter, and from shortage of food
or hosts in spring,

The duration of each generation varies with temperature, the shortest period
is 11 days; from oviposition to pupation 6 days are required and the pupal
stage takes 5 days under average temperature of 30°C. The longest period of a
generation is 63 days, taking 32 days from oviposition to pupation and 21 days in
the pupal stage under average temperature of 14.8°C.

Base on a study of 12 females, a maximum of 48 eggs, a minimum of 21
and an average of 39 eggs were oviposited by each individual. The number of
the host-eggs parasitized by a female Telemomus varied from 6 to 14, with an
average of 1l eggs. Parasites found in an egg varied from 1 to 7. 48,18% of the
eggs studied contained 3 parasites per egg, and 20.919% contained 4 parasites,
averaging 3.2 parasites per egg.

Of the population in the field the females usually number over 709, some-~
times amounting to 90.489f. Usually less than 109 of the first brood of the
pine caterpillar eggs are parasitized, while in the second brood, the number of
parasitized eggs reaches as high as 77.77%. .

This species can reproduce parthenogenically. Adults from ‘the unfertilized
eggs being all males. Only one other undetermined species of Arctiidae, beside
the pine caterpillar, is found to be successful as a host of Telenomus dendroli-
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must under laboratory conditions.

2. Trichogramma evanescens Westwood, widely distributed in China, is a well-
known eggs~parasite of various insect pests. This species has 18-19 generations
a year and hibernates in the pupal stage in some suitable host eggs.

The duration from the egg to the adult stage generally requires 6-26 days.
The overwintering generation lasts about 5 months. Over 20 days are required
by a generation developing under temperature conditions below 20°C, 9-14 days
are required at 21-27°C, and only 6-8 days above 27°C,

A female of Trichogramma evanescens can produce a maximum of 121 adults,
a minimum of 5 and an average of 66.86 adults. A female can parasitize 2-16
host eggs, 8.09 being the average. The number of individuals developing from
one host eggs usually varies with the size of the eggs parasitized. The largest
number is 33 from one pine caterpillar eggs.

The females in a population usually occupy more than 849, and sometimes
reach 96.899%. The proportion of females is correlated with the size of the host
eggs, i. e, the larger the host egg, the higher the percentage of females will be.

In the laboratory the parasites were reared with success with any such
host eggs as from newly deposited to the day before hatching, or with infertile
eggs before desiccating, or with dead eggs kept in cold storage. ‘

8. Anastatus gastropachae Ashmead is also a common egg-parasite of Dendro-
limus spectabilis Butler. This species has 8 generations a year and overwinters
in the pupal siage in the eggs of the pine caterpillar or in eggs of other host
insects. The adults emerge from the last part of April to the mid&le of May
and parasitize the first-brood eggs of the pine caterpillar. The duration of a
generation varies with temperature. The shortest period for a generation is 14
days under an average temperature of 29°C.; the longest period is 57 days with
temperature averaging at 14°C. The overwintering generation requires b5.5-6
months.

A female can parasitize a maximum of bl host eggs; from each egg only one
adult is produced. The proportion of females in the field is estimated at 75-839%.
The female adult lives for 81 days under an average temperature below 16°C and
only 16 days at 27-830°C. The males are short-lived as compared with the
females. ‘

The amount of the pine caterpillar eggs parasitized varies with different places
and seasons. The percentage of parasitized eggs of the first brood is always lower
than that of the second brood. The highest perc entage of parasitized second-
brood eggs was recorded as 71.79 9% at Nanking in 1936.

4. The results of this biological studies indicate that Telenomus dendrolimusi
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is the best of the three parasites investigated. In Autilizing Telenomus dendroli-
musi for biological control, the following may be suggested: (1) Protecting and
raising the population of the native Telenomus; (2) Mass—production and libera-
tion ‘of Telenomus; (8) Transportation of Telenomus; (4) Strengthening the
acitvity of Telenomuts. A -

The writer also suggests fen items of proceduré for researches on biological

control.





