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Effects of soybean varieties ( lines) and planting density on survival and
development of Clanis bilineata tsingtauica Mell larvae
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Abstract: Larvae of Clanis bilineata tsingtauica Mell is rich in protein, vitamins and minerals as an edible
insect. It has high nutritional, medical and economic value and could provide theoretical basis in mass
rearing procedure through finding out opportune soybean varieties ( lines) and planting density during growth

and development of larvae of C. bilineata tsingtauica. To define the opportune soybean varieties ( lines) and
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planting density, the study was conducted by setting up a two-factor split plot experiment and measuring
biological characteristics of larvae of C. bilineata tsingtauica under the codition of 10 soybean varieties
(lines) and 2 planting densities. The main results were as follows: There were significantly influences of
different soybean varieties ( lines) and planting density on sunrvival and growth of larvae of C. bilineata
tsingtauica. There was a high level of yield, survival rate and body length of larvae of C. bilineata tsingtauica
under the raising condition of Lian 151, Huaidou 9, Dongxin 3 and HO0573, which existed shorter
developmental duration. While there were lower yield and larval developmental uniformity and the longest
developmental duration of larvae of C. bilineata tsingtauica under the raising condition of Big green soybean.
The survival and uniformity of developmental duration under 40 em X 30 c¢cm planting density were all
significantly higher than under 40 em x 15 em planting density. Through comprehensive analysis of above,
the suitable culture of larvae of C. bilineata isingtauica breeding were Lian 151, Huaidou 9, Dongxin 3 and
HO0573 with 40 ¢m x30 em planting density.

Key words: Larvae of Clanis bilineata tsingtauica Mell; soybean varieties ( lines); planting density;

survival; development

KM Clanis bilineata tsingtauica Mell, J&#53#
H Lepidoptera X i £} Sphingidae = 2¢ K Wk W #}
Ambulicinae & K ik J& Clanis ( 254 & %5, 1997) .
TR, BERESE, BA S IR, FERE
G (EREE, 1988; XIBAE, 1991; LRV,
2014) , WEEEAR iR WIHER. AMEFIED
BRAE B IR W) i ( Cantrill et al. , 1993; 5 ik ZE 4%,
2000; RAfmHhAE, 2005, RIFEZ, 2006) , [AEHEA
FelEs BEAR. HULfEH] ( SiEpsaE, 1993; K
55, 1995, MRS, 2012) , EHAmEESR 25
MAFMEMEHE Y. FHTI, CEBCNTLH
oL IX AR R 5 AR r 28 TR A 270k B,
GG ESRHE TINAR. mat. Lilg M
Hio GFHAEFRE I ZAR T E R B (Loudon, 1988;
Weaver et al. , 1990) , ¥54iit, @EEE@RSTANT
TGP 3 x 10" v, PA{EGE 45 1¢7C, ik
AEXT PO TERAE 10 x 10 ¢ ZiAy, PP AN T 38587
T TCE R AT SR oK. R, AT 4 v
RN S ST R B ME R, By L D B
B s A D R EE T, AT DA R kg
FEIG A 1. A ST o0 A 2 R4 d i
FIEE IR U /m® (Y HIDESE R, IR IR dUEh
24 3 /m® G R ek B RN A (VUSRS
2002) o i FEANL) AU B DIARIAAE—E ARG OC R
( Priitz er al. , 2005) o JRARFFEAEH, S
PN S N A N O 1 K A I B8 e 15
FIRRAR LR e 4 SR 2, 8 v &L R Mk &)y o 3 %
(E%AE, 2001) o 4RI, XFF 6 R T RML) HUH 1

FEE 57 B A BRSO A P AR 2 R, R
VUASEHIE . AWFFEAEZE 151, HO589. HO592. i
59 E. HO586. Z<3E 3 - HO0573. H165. 1604.

HE10 DR A (FKR) 40 em x 30 em,
40 cm x 15 cm 2 PP BEARISE Tl GOR
el ARE S A R B IEN, RIS B K 2 g R
FFAEE RS, ARSI TR k4l s N T4 SR 4 it B
WA -

1 #MeRlER=ZE

1.1 fHLHiE

BIPIA T2 R A e, U T AE A B Al K S
B A IRAF =G0 AF, KPR R 11
FOPELL FEAT FE XS, BT (K LS m x 5%
LSmxpl.5m) i, SEEHCE 100 Kkadl. 170
H=HRfE, BK 16:00 YKL R GE. WeAER oy, 1E
AT SR R
1.2 Hih

SEHT 2019 4R 6 ] -9 HAEIE m T AR
BEASE I S gAY, SCRG I RTREE /N, +
B A hEEE+, 0 ~20 em +ZFA ML 15.0 g/ke,
A1 glke, FARWEA 2 me/ke, HIHN314 mg/kg,
+3%E pH{E R 7. 54,
1.3 sRm@igit

SRR R R AL IX i, DA R B A
(%) NERX, MHZBE (178 < bREE) HRIX,
PRI 1o S /NXTE ALK 10 m® (5 m x2 m) ,
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Table 1 Soybean varieties ( lines) and planting density

Hk4F Cultivate

Pk R Planting requirements

F2 Early maturity
KA (FR)

o ] A Medium maturity
Soybean varieties ( lines)

2% Late maturity

i% 151 Lianl51. H0589. H0592
#EE. 9 5 Huaidou 9. H0586. % 3 5 Dongxin 3

HO0573. H165. 1604. K75 & Big green soybean

FPFE % Planting density

40 cm x30 cm+ 40 cm x 15 cm

1.4 MEmBMAE

R g e)s, FAER 9:00 P54 R BRiEAL 1%
s Yl R B, IE SRR A R, T
ERIFAL G TR 10 < 00 4 & K ik 4 M AR KA
O, H IR O S GRS AR E (k) o R
Pid sk BUE, ST RS 4 dUE TS R
MBI AT DIW (d) .

MK E S WoRE, RIS H H AN
X4l R E TR OFE RS (K 0.71 m x 58
0.45 mx & 0.18 m) 1, ffif JH-T1 B FFEX 4
AN R BT AT, A G R 4 B
AR Sk BT B G0 SR AT R Y B K ik 4 L
(K) MRS R (k) , R TRk R4
Wl FEE, AN EBEAERKEE
RN HUS0 3k, il SF2000 Y H R RHASK
IR R
1.5 #iESHh

SEEEE A Excel 2010 #4788 BRI A4 (E
FbRAEDE 22 AS[A] Ak B 1H] >R H Duncan's 337 &t 25
AT 22 5 WA TER R FIH] SPSS 18. 0 #E47T XU
ZIE ( Two-way ANOVA)

2 #ER5H9H
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E NN ot PR ¥ S N NI A
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Table 2 Effects of soybean varieties ( lines) and planting density on survival of larvae of Clanis bilineata tsingtauic

REMM (F) Tl 2% o 4y 4y R (%)
Soybean Planting ( x 10*head/ha) ( g/head) (kg/ha) Survival rate
varieties ( lines) density Larvae number Larvae quality Larvae yield
i 40 cm x30 cm 8.07 £0. 13 ed 10. 18 +£0. 04 abc 820. 88 £15. 87 cde 33.61 £0.53 cd
L 40 em x 15 em 5.91+0.07 i 9.86 +0. 10 def 583.17 £12. 60 jk 24.64 +0.27 ij
40 ¢m x 30 cm 8.06 £0.09 cd 9.98 +0. 06 cde 804.47 £7.75 cde 33.59 +£0.36 cd
HO3%9 40 cm x 15 cm 6.57 £0. 18 gh 9.42 +£0.06 i 618.71 £14. 14 ij 27.38 +0.77 gh
40 cm x30 cm 7.82+0.07 cd 10.24 +0. 22 ab 800. 55 +13. 80 cde 32.58 +0.29 cd
092 40 cm x 15 cm 5.36 +0. 18 k 9.67 +0. 07 fghi 518.34 £16.43 Im 22.34 +0.76 k
o 40 cm x30 cm 8.73+0.11 b 9.96 +0. 03 cde 869.97 £13.18 b 36.38+0.46 b
ho 40 cm x 15 cm 5.54 0. 24 jk 9.71 £0. 04 {gh 537.93 £21.20 kl 23.09 +1. 00 jk
40 cm x30 cm 8.23 £0.40 be 9.91 +£0. 09 def 815.52 +33.27 be 34.29 +1. 66 be
Ho3%6 40 cm x 15 cm 6.16 0. 10 hi 9.99 +0. 08 bede 615.92 £14. 18 ij 25.69 +£0.43 hi
. 40 cm x30 cm 9.27+0.13 a 10. 03 +0. 10 abed 929.02 +£15.73 a 38.61 £0.55 a
A 40 em x 15 em 6.97 +0.26 fg 9.46 0. 12 hi 659.51 +17.55 ¢ 29.05 +1.08 fg
40 cm x30 cm 8.67 £0.09 b 9.91 +£0. 08 def 859.32 +8.28 cd 36.12+0.37 b
Hos73 40 cm x 15 cm 6.46 +0.08 gh 9.55 +0. 08 ghi 616. 88 £10.77 hi 26.90 +0. 33 gh
40 cm x30 cm 7.65 +0.03 de 10. 08 +0. 07 abcd 771.46 £2.90 e 31.89 0. 11 de
e 40 cm x 15 cm 6.26 +0. 17 hi 9.82 £0.04 ef 614.61 £16. 15 hi 26.09 +0. 72 hi
40 cm x30 cm 7.72 +£0. 10 cd 10.28 +0.04 a 793.79 +13.37 de 32.18 £0.44 cd
oo 40 cm x 15 cm 6.35 +0. 13 hi 9.91 +£0. 03 def 629.03 £13.22 gh 26.46 +0. 54 hi
e 40 cm x30 cm 7.12 £0.29 ef 9.87 £0. 06 def 702.95 £26.23 29.68 +1.23 ef
KA 40 cm x 15 cm 5.16 £0.19 k 9.78 £0.06 efg 504.32 +£17.02 m 21.49 +0.78 k
520 K F Impact factor ( F 1)
REMF (F) . . .
Soybean varieties ( lines) 363 1.6 457 365
bt % . ok % ok
Planting density 137. 88 23.99 256. 46 137.98
mfh (F) x M
Soybean varieties ( lines) X 15.65** 9.92* 22.91*% 15.58*

Planting density

E: W3 FRPEE G AR F R R EZFIR B EKFE,” P<0.05 “*P<0.01, 3 3 [[A. Note: Different letters in the

same column for the same index indicated significant difference,” P <0.05; ** P <0.01. The same below.

HRAKRE M (R) FAFEREDRBERE  BE&T 40 cmx 15 em MAEEE, SR ZFE
TR () o VRS R dR iR SRR 2 ~ 5 WAl i R BERE AR, X 1 R4l

JEFEP SRR 2 B N R B AL, 2 ~5 i
Kigeahy i AR BEITE 40 em x 30 em FAE % EE T

RHR R H /N 1240 em x 15 em FiAE % B
T, SR R AR R EEAETE 151, HOS586 FlIAK %
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Fig. 1  Effects of soybean varieties ( lines) and planting density on body length of larvae of Clanis bilineata tsingtauic
[E: A, %151, HO589. HO0592. iEXL9 5 HOS86 45 5 NARELEAN (FR) MWFRCZRIELRARRBAAKE; B, K3
5+ HO573, H165. 1604 FIRE G4 S AN REMAN (FR) 177G RS HARIIBIH RUAK . Note: A, Body length of larvae
at different instar under the raising condition of Lian 151, H0589, H0592, Huaidou 9 and H0586; B, Body length of larvae at different

£ [ET—————

th Sm I 2nd %nl 4m Sm

instar under the raising condition of Dongxin 3, H0573, H165, 1604 and Big green soybean.

3 REMM (R) WIET TR, RER AR (FR) FFE S R FR 5 R
7E40 em x 15 om PRG35 Rl gest & R Mg bl RUOCHE R fUE R R EHAR—3 (F2) .
TR A 730 - HO592. #ET7 9 5. HO586 MR ¥ 3 SHFT 5 #
2LI3IRFMAESM (R) MAEZENSTREHE  DRLOIES . Prditeflsik 90.42% ~94.83% ,
B HHARET HE L. 78 HO589. H165. 1604 1k

ARRKRTGEA (F) FMFREE NGRS FZBFRT, RIS W4y BT o B 248 T 1
MEREHWABERW (£3), BBAT A  REMR (R) . KEBFERE, UKEEHRE
(%) HFED R R DTS TR SRR RIRG) HURSF R AR, 40 em x 30 em FfifE
Fho(R), URFEAEFTEBFIMRK, wi  WERIFRRET, 5K kL R 8 5
30 d L % 151 & F o Kkahh B3 w40 em x 15 om Bk % B 46 9% R, Bk HO592 A
W, N 24.9d, Y9 BMAES Bk, kg HOS86 Sh, EHAMKTSF (R) &KMHTF, ST
FhE 2 Rt T 4 Rk B S A A . RIRG UL G B R R LT R e R
B B H05T3 4h, 1E40 em x 15 om Fhff SR RHOREMAON R T, FRIRIAE) 12.82% o L34y
SR TR M4 R K D A B R T 40 em x PLEZER ) 7£40 cm x 30 em FPAE %5 T, HO0592.

30 em FPREBRRE S fd, oIk BB T HER9 . HOS86 FIZRSE 3 5 4 AR B ()
JEK % 33.3 d. FFRERIELN R, HA T BRI
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Table 3 Effects of soybean varieties ( lines) and planting density on developmental duration of larvae of

Clanis bilineata tsingtauic

REmMM (F) Thie 5 B R EF M (d) || RE&FE () T o REF I (d)
Soybean Planting Developmental Soybean Planting Developmental
varieties ( lines) density duration of larvae varieties ( lines) density duration of larvae
i# 151 40 cm x30 cm 24.9 +£0.40 H165 40 em %30 cm 28.2 +0.30
Lian 151 40 em x 15 em 26.3 +£0. 46 40 ¢cm x 15 e¢m 29.2 +£0. 56
40 ecm x30 em 25.4+£0.25 40 c¢m x30 cm 27.8 £0.35
H0589 1604
40 ¢cm x 15 ¢cm 27.0 0. 66 40 cm x 15 em 30.2 £0.40
40 cm x 30 cm 25.2+0.32 KEE 40 cm x30 em 30.9 +0.32
H0592
40 em x 15 em 28.0 +0. 36 Big green soybean 40 ¢cm x 15 c¢m 33.3+0.42
T 95 40 cm x30 cm 25.3+0.17 2 K F Tmpact factor ( F {H)
Huaidou 9 40 ¢cm x 15 ¢cm 27.8 £0. 31 KGR (&)
. . 28.33%*
40 ¢cm x30 c¢m 26.5 +0.26 Soybean varieties ( lines)
H0586
40 cm x 15 ¢cm 28.4 £0.26 FhAt a2 g .
) . 74.29%*
K¥E3 5 40 cm x30 cm 25.2+0.31 Planting density
Dongxin 3 40 ¢cm x 15 ¢cm 27.9 £0. 36 SRR x R
40 cm x 30 cm 27.2 +0.45 Soybean varieties ( lines) x 5.18%*
HO0573 ] )
40 em x 15 cm 28.0 £0.47 Planting density
O 40 em x 30 cm E140 cm x 15 em
100.00 -
. 9000 F ] =
S 8000 I
~ 8 r
& = 7000 f
= E 60.00
=2 7 5000 r
g S 4000 |
NI
2 3000
£ 2000
£
10.00

0.00
H0592

HELL 9%
KEaFP (R ) Soybean varieties (lines)

(&) AT N 89S R MR S W4 gy Le i)

Fig. 2 Rate of 5"instar larvae of Clanis bilineata tsingtauica raised by different soybean varieties ( lines)

PV NCIPNERT

HO0586

i3 HO573

respectively under different planting density during harvesting time

3 St

R A R EEER TRAFENS ~9 A,
FPEEI W) B R 3T AR R B A oK 1 i S T
TR W B R SR AR RO S H R (o

4R, 2008) o FARFRAG G K Mk 4 H g e AR
GRS, UL AR, e = NN TR R4
ARG, e DR ERME S PR

SRAGFRR, 25 G HE AL I R ORI R AR R
AL TR MmO,
2008) . AN, G R T A
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BHAF W AR SN ETRR (8 RE, 2006) .
PERFEAEIR = s I R R R 1) T BR 45 5 > M
KE AP, BEEIRIE S RIKH 4 A R r 2k,
DABG ISR B, DT AN DB 4 e SRS 1T AR 9 7K i
g (BRARIGEE, 2005) o DL ERTAWIGEZ N
HIRVEGS IR, JPARA LR HATA I, @
RO 3 LS ORI 4y H R ) R L e AT O
Aszg, 10 ARG mA (R) h, DIER9 %
HO586 A7k 3 5 3 MV KRE R (R) &Kt
TRt R, KRE ST RS
Ryl HAiEE 9 5. HO586 FIAR=¢ 3 51
HHPRARGSF (R) , K TR AKRT 5
i, BITEARSLE ZMFT, MAKRGTHF (FR)
POEAT=NSIPN & &) I Wien S L (SR 2 N R R N
TR M 4 d = s 3G e [RIEE, 38R & A A
B FE SRR T R My W i RO R R R,
X RS I RN . e 3 5. ER 9 S5 A
HO573 254 F TR MK 4 BUAA s i = K8 i W)
DA 151 WD 9 SRR 3 S A, K5 UK
K, UEBHIE 151, WER 9 TR R aE 3 S IR A4
T, AR TR R Mg UG R, iR
Kigesh & B H. HOS92. #ET 9 5. HO586
R 3 S AE AR B R ORIk 4 R E R Y
FEXR R, REGHHTEFERMNK. hRAKE
m PR TR, WM KRG AE % E, AF T2
RIEH R R B RS, MRE AR T 2Rk
MAEREKE KBS ARSLE i &R
oy H 2 O A AN B — R R YA 20 BT 2 BN A X
Rigeahy 7w AR ON, T — RN £ 8y
FE DN RN FhoRE 2 BE AL R, DAUERR BT — 3 (8] A A
K R H W7 R ik 2y B K R E K S .
FAh, AL AN ORIk 4 A K & F A
FEMAE-EER, MESERSKOGHFE
T MR R B SIA —E LR, Kif
TTRAG T, B — XA FE KRG A (FR) [E
MR B IR AR R (R) R T B
TBUEE 9 R W &) AR P SR ) O R S A 25 Rk
T RIEF, LA R B R — IR T
5w, AIREFATE/ NS R &R, T — 20
B SAFIATAR PR, DAUER 0 AT 35 %) 5
RIEH) R B A SLIRH) 558 T R B
B () FIRPRE S BE XS K i 4 HUAE K R R R
TR, XPRFER TGS (FR)  [BIFAS [A] FhoE
RE SR g A KR M a2 R A AR

LR IN AN L S N W= £ ]|
KRB T T2
AR IRVT TR KRG A (R) FIFp
% B WL R e &y W i M AE R R B S 2R
B AT 45 A BER 5OK Wk &y dUAF TR R R B IR O
10 MRE SR (R) ¥WRMNTE 40 cm x30 cm Fif
M2 N SR kgl A KR F I s . 10 4
A (R) HLIE 151, HET 9 5. R¥E 3 S
HO573 [ 3% 4140 T BRIk &h U= e 45, W H O
RIEH RS, AR TS TP R A5 -
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