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Effect of indirect external force on thanatosis and pupal
weight in Calospilos suspecta larvae
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Abstract [Aim] To investigate the effect of indirect external force on thanatosis in Calospilos suspecta larvae, and on the
subsequent growth and development of larvae. [Methods] Buxus megistophylla branches on which C. suspecta larvae were
crawling were impacted by 3 N forces (1, 2, 3 and 4 impacts a day respectively, for 4 d, or one impact a day, for 1, 2,3 and 4 d
respectively). The thanatosis characteristics of larvae and their pupal weight were then statistically analyzed. [Results] (1)
There were significant difference in the frequency of thanatosis among the different treatments (P<0.05). The frequency of
spinning thanatosis decreased with increased frequency of impacts but was significantly higher than that of landing thanatosis
after the same number of impacts (P<0.05). There were significant difference in the return time, and the length of silk, in
spinning thanatosis among the different treatments. There were also significant difference in pupal weight among the different
treatments (P<0.05). Female and male pupal weights were higher in treatment than in the control groups (The control group
had no external impact, The weight of female pupal: 0.102 g, The weight of male pupal: 0.088 g). (2) There were significant
difference in the frequency of landing thanatosis, the return time of spinning thanatosis, and pupal weight, among different

treatments when branches were impacted once a day for a different number of days (P<0.05). The frequency of spinning
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thanatosis was also significantly higher than that of landing thanatosis when branches were impacted once a day for the same

number of days (P<0.05). [Conclusion] The effect of indirect external force on larval thanatosis in C. suspecta varied with

impact frequency and the number of trial days. The frequency of spinning thanatosis was higher than that of landing thanatosis

in all treatment groups. Larvae subjected to indirect force tended to have higher pupal weight than those in the control groups.
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Fig. 1 Typesof thanatosis of Calospilos suspecta and spring dynamometer device for potting with Buxus megistophylla

A, R B GAG I i e E S B k22 fRAE; C. BMEE .
A. Spring dynamometer device for potting with B. megistophylla; B. Spinning thanatosis; C. Landing thanatosis.
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Tablel Effectsof forceimpactson frequency of spinning thanatosis, landing thanatossand total thanatosisin Calospilos suspecta

IR (YRR ) uiéﬂww;zi?— ( %) A BT & A % (%) BEFEEAER (%)
Treatments (requencyaayy RS IIE P ol ey
1x4 4250 (51)" 25.00 (30) " 67.50 (81)
2x4 33.47(83)" 5.24(13) " 38.71 (96)
3x4 22.93 (86) " 5.07 (19) " 28.09 (105)
4x4 22.08 (121) " 10.22 (56) " 32.30 (177)

55 N B R A ERAE R B R A R, * Rt 22 | B BOE A 48 H) 22 5 3 (P<0.05, RJ7HS ) o K 5[, The
data in parentheses represent the number of occurrences of various types of thanatosis. * indicates significant difference
between the frequency of spinning and landing thanatosis (P<0.05, Chi-square test). The same for Table 5.

2 AEANMNEHIBTERELZEEFFRE (df=1)
Table2 Chi-squaretest of frequency of thanatosis among different for ce impacts (df =1)

AR AR KA (B KAEL)

Analysis of frequency Treatments 1x4 2x4 3x4
of thanatosis (frequencyxdays)
I 22 {RFE & A 2R HT 2%4 7= 14.853, P=10.000
Analysis of frequency 3x4 2 =39.742, P=0.000 * = 8.380, P = 0.004
of spinning thanatosis
4x4 ¥ =46.961,P=0.000 y*=11.616,P=0.001 *=0.093, P=0.760
A M BB & A FE 51 BT 2%4 X =130.593, P=0.000
Analysis of frequency 3x4 22 =40.499, P=0.000 »*=0.009, P=0.923
of landing thanatosis
4x4 2 =19.175,P=0.000 y*=5342,P=0.021  y*=7.917,P=0.005
SMBAE R 5T 2%4 X =26.851, P=0.000
Analysis of frequency 3x4 2 =60.470, P=0.000 4 =2.772, P=0.096
of total thanatosis
4x4 X =51.456,P=0.000 y*=3.114,P=0.078  x*=1.940, P =0.164
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Table3 Effectsof forceimpactson silk length, return time of spinning
thanatosis and duration of landing thanatosis in Calospilos suspecta

w22 LR [P TH] (s) AR FESFLERT ] (s)

I (B RE) 22K (em)

i) Stk et Duon o g
1x4 13.62+1.35 (51) ¢ 133.13£16.93 (51) b 11.69+0.59 (30) a
2x4 9.07+1.11 (72) b 105.79+13.72 (83) b 14.73+2.32 (13) a
3x4 6.34+0.84 (86) a 65.00+6.99 (86) a 14.37+2.64 (19) a
4x4 7.86+0.76 (120) ab 71.75+5.98 (121) a 13.71+1.84 (56) a
F {§ F-value Fy337="7.655" F3337=8.071" F3115=0.360

FPBAE R BEbRAERR , 55 N AEORE & RGBSR B R AR YO, [R5 B J5 AN [R) /N SRl R AN () i o U R )
ZEAPE | k22 (RAEIR (] I ) M R AE SRS I ) 22 57 {2 (P<0.05, Duncan [REFELE) o * Fon ARG
Mh2Z 4 RE | k22 IR AR (8] ] FTEA 3 R AEAF LRI 0] 22 5 3% (P<0.05, JHSZREAS ¢ K3 ) , % Fon ARE kBT
22 4K RE | k22 iR HEIR [0 I (] FTEA 3 I SEARF 22 I 8] 22 S 2 (P<0.01, JRSAAEA ¢ K080 ) o R 7 [,

Data in the table are mean+SE. The data in parentheses represents the number of occurrences of various types of thanatosis,
and different lowercase letters in the same column indicate that there are significant difference in the silk length, return time
of spinning thanatosis and duration of landing thanatosis among different impact frequency (P<0.05, Duncan's multiple range
test). * indicates that the difference in silk length, return time of spinning thanatosis and duration of landing thanatosis under
different impact frequency are significant (P<0.05, independent samples #-test), ** indicates that the differences in silk length,
return time of spinning thanatosis and duration of landing thanatosis under different impact times are extremely significant
(P<0.01, independent samples ¢-test). The same for Table 7.

R4 SMNETREALIBAEE REBFERNZIT

Table4 Effectsof forceimpactson pupae weight of Calospilos suspecta

TRI AL CIRBORE) I (g) Pupae weight (g) TS REAS ¢ K5
Treatments
(frequencyxdays) @ 3 Independent samples ¢-test
14 0.119+0.017 (9) abe 0.092:£0.012 (15) ab P <0.001
2x4 0.117+0.025 (16) ab 0.101£0.015 (14) be P <0.001
3x4 0.127+0.022 (21) be 0.089+0.018 (10) a P <0.001
4x4 0.133£0.020 (15) ¢ 0.102£0.011 (19) ¢ P <0.001
TR CK 0.102+0.019 (14) a 0.088+0.007 (16) a P <0.001
F {H F-value Fy ¢0=4.393" Fyq0=4.453"

R PR bR ER , 55 N REER S REAKL, RSB 5 A R /ING B s AN ) it ol YR M | e ) o
225 W% (P<0.05, Duncan [REFEILEL) o * FoRAFEGRECTME . HERIROE #2255 0% (P<0.05, M FHEA ¢
g ), % FORAFRERECT M, MERIR B 22 R R (P<0.01, MUTAEAR ¢ AG5) o [ E A BT Y
WL M A B 2R R W (P<0.001, MISTAEA (K54 ) o 3K 8 [,

Data in the table are mean+SD. The data in parentheses represents the number of samples, and different lowercase letters
after data in the same column indicate significant differences in weight female and male pupae different impact frequencies.
(P<0.05, Duncan's multiple range test). * indicates significant difference in weight female and male pupae different impact
frequencies (P<0.05, independent samples #-test), ** indicates extremely significant difference in weight female and male
pupae different impact frequencies (P<0.001, independent samples ¢-test). Under the same impact frequency treatment,

extremely significantly different in weight between female and male pupae (P<0.01, independent samples #-test). The same
for Table 8.
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Table5 Effectsof trial days of forceimpact on frequency of spinning thanatosis,
landing thanatosis and total thanatosisin Calospilos suspecta

22 RFE KA A (%) EAMB AT A LR (%)

IRRAR (B REL) BBFLEAE (%)

Treatments Frequency of spinning Frequency of landing Frequency of total
(frequencyxdays) thanatosis (%) thanatosis (%) thanatosis (%)
1x1 40.00 (12) ° 6.67(12)" 46.67 (14)
1x2 41.67 (25)" 1333 (8) " 55.00 (33)
1x3 38.33 (46) " 8.33(10) " 46.67 (56)
1x4 42.50 (51)° 25.00 (30) " 67.50 (81)

x6 ARMNEFTRBTHRIEREXZFAFRRE (df=1)
Table6 Chi-squaretest of frequency of thanatosis under different trial days of force impact (df = 1)

BRIER AR IR (R EL )
Analysis of frequency Treatments 1x1 1x2 1x3
of thanatosis (frequencyxdays)
I 22 (B BE % 2 24T 1x2 »*=0.023, P=0.880
Analysis of frequency of 1x3 7=1112,P=0.292 »*=1.288, P=0256

spinning thanatosis 1x4 $=2506,P=0.113 5 =3241,P=0.072 »*=0.559, P=0.455

BA M BAE & A R AW 1x2 % =0.900, P =0.343
Analysis of frequency of 1x3 7 =0.494, P=0.482 5 =0.168, P =0.682
landing thanatosis 1x4 £ =4807, P=0.028 4 =3269,P=0071 »*=6434, P=0011

BABBE & AT 1x2 1 =0.557, P=0.456
Analysis of frequency of 1x3 2 =2240,P=0.134 5*=0.778, P=0.378

total thanatosis 1x4 4 =0.539, P=0.463 2 =0017,P=0.895 5*=1552, P=0213

222 SHELEREBXT4 R 2K EMERIER
A SRl RV I NG i N o
2R B ROkt 22 KB |k 22 BE R [ i [R]
FITEA Hb A FE AR S I () 35 6 W 25 M 22 55 ( P>0.05 ),

1A, AN [ o R B X 22 KK 4 5 Rk
M. HENREEA W (P<0.05) , WK 8. BR
i 1 d AAFREAAN, HARALPRZA MR (2-4d
T HE 0.12120.027) g, (0.124£0.016) g Al

W 7, fEE 3 d AbERA] M 22 (B TR BT A A f A
[ (158.20+17.47) s], i 2 d AbFRAINE 22 K
B[ (11.78+£2.15) cm].

223 SMHEHZRYNFEMZM & RET

(0.119+0.017 ) g, FIRFXFHEZ[(0.102+ 0.019)

gl; AL MR B RS 3 fl4 d TR
TFXFHRZH] (0.088+0.008 ) gl 4% ZFL Mfi i o - 44
WERTHERG (P<0.05)

RT SNEZTREMLIBAREEREM2KE, 1270 B A E F B iR 52 1542 B B A 220
Table7 Effectsof trial daysof forceimpact on silk length, return time of spinning
thanatosis and duration of landing thanatosis in Calospilos suspecta

IR AL B (B R )

Treatments

22 KB (em)

22 fRAEIR [l H] (s)

Return time of spinning

A BAEFFZEmTTE] (s)

Duration of landing

(frequencyxdays) Silk length (cm) thanatosis (s) thanatosis (s)
1x1 11.78+2.15 (12) a 147.76+34.64 (12) ab 10.25+3.02 (2) a
1x2 12.08+1.73 (25) a 95.20+14.31 (25) a 11.86+1.01 (8) a
1x3 14.50+1.30 (46) a 158.20+17.47 (46) b 10.46+1.14 (10) a
1x4 13.62+1.35 (51) a 133.13+16.93 (51) ab 11.69+0.59 (30) a
F{& F-value F3 130 = 0.544 F3 130 =1.749 F346=0.48
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Table8 Effectsof trial days of force impact on pupae weight of Calospilos suspecta

IR (YR FH ) Wi (g) Pupac weight (g) SRS ¢ Rk
Treatments
(frequencyxdays) @ 3 Independent samples ¢-test

1x1 0.100+0.019 (10) a 0.077+0.009 (13) a P > 0.001
1x2 0.1214+0.027 (14) b 0.085+0.021 (13) ab P=0.001
1x3 0.124+0.016 (15) b 0.093+0.011 (14) b P <0.001
1x4 0.11940.017 (9) be 0.092+0.012 (15) b P <0.001

Xt CK 0.102+0.019 (14) ac 0.088+0.008 (16) b P <0.001

F {§ F-value Fy 57=3.963" Fy 66=3.327"

* TR T R T ME . MR E R ER B E (P<0.05, MSTHEA ¢ f5) , o RN ARG RECNHE. AR
R EE (P<0.01, JIFEAR R8) .

* indicates significant difference in weight female and male pupae different impact days (P<0.05, independent samples z-test),
** indicates extremely significant difference in weight female and male pupae different impact days (P<0.01, independent

samples 7-test).
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