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Development of the head capsule of Hyphantria cunea larvae
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Abstract [Aim] To clarify the applicability and stability of head capsule width (HCW) as a parameter for instar
identification in Hyphantria cunea. [Methods] Growth patterns of larval HCW were measured and the effects of various
environmental conditions on HCW development were investigated. Temporal and instar-specific changes in HCW were
observed under controlled laboratory conditions. In addition, differences for head capsule development under various diet type,
food consumption, temperature, and photoperiod were also recorded. [Results] With increasing age in days, the HCW of H.
cunea larvae had a typical exponential growth trend (R*= 0.961 2). Validation using Crosby’s growth rule and linear regression
analysis confirmed significant differences in HCW between successive instars (P < 0.001). An exponential relationship was
observed between instar number and HCW (R*= 0.995 3), confirming its validity as a parameter for instar determination. Diet
type significantly affected the HCW of 3rd to 6th instar larvae (P < 0.05), whereas food consumption had no significant effect.
Temperature significantly influenced HCW from the 2nd instar onward; notably, HCW at 20 °C was significantly narrower
than at higher temperatures (P < 0.05). With the exception of the 4th and 6th instars, larvae reared under long-day conditions

possessed significantly wider HCW than those reared under short-day conditions (P < 0.05). [Conclusion] HCW is a suitable
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parameter for instar identification in H. cunea. However, environmental factors such as diet, temperature, and photoperiod

influence head capsule development to varying degrees. Therefore, when applying Dyar’s Law for instar determination in the

field, larvae should be sampled from the same environmental conditions to ensure accurate instar identification.

Key words Dyar’s law; head capsule width; temperature; photoperiod; starvation stress; host plant
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Table 1 Poplar leaf provided to Hyphantria cunea
larvae at different instars under two feeding regimes
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7 400 625

1.6 ARBETHHHRLTEE

Pk el B R B — BRI E 4 B 420 Sk, BEAIL
B0k 4 41, SCE A R4 5 0 A R
AR, AR S0 B R S A0 TR P R RS Ab B
Hop 3 AMEIRAN PR E TR AN TR, IR
JEAIBEE N 20, 25 F1 30 °C; % 4 AR IR AL
HEFENHREKMET . ENEEFH A R E
ISR AGHEAT 24 h SN (L SRATR R 1 /),
A 3 AR S 0 S ) 4 R ) R 220 1) YRR Y (ER
EIEIR N H AR, SRR B 2R AR
8k 23.91-24.64 °C (1), A b B )G R 1
(16 L : 8 D) SHIXHEE (50%+5% ) ¥HIf+E—
o fEL AR — WA, FELEER 15 Skl &
Lo E, HEL.

1.7 AREXBBTHHRLTEE

Pk ft R AR B — B P4l L 315 3k, BEAL
Biorh 3 4, Gi—iRnESH Rt R Ko
BB TR EN 8L 16D, 12L: 12D, 16
L : 8 D MRRB A TGRS, IR (25+1) °C,
X 50%+5%. ALz B, 7E4his
U R HEN T — )5, SR FEHLEE R 15 Skl
kT, R

1.8 HiESHT

FIHEUZ AL PRER A Adobe Photoshop Lightroom
5.7 XAk A gl ke B TR S5 . 5



+ 1296 -

R HEE 2R Chinese Journal of Applied Entomology 63 %

248 1

24.6

244

242 1

24.0 r

SEERREE (°C)

Average temperature (°C)

238 1

23.6 1

234

1234567 8 9101112131415161718192021222324

iffE] (h) Time (h)
B1 EXNEEETHER

Fig. 1 Daily fluctuations of indoor temperature
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Fig.2 The daily changes in head capsule width of
Hyphantria cunea larvae
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Table 2 Head capsule width and its statistical parameters of Hyphantria cunea larvae
[t FHkEEE (mm) BRERE (%) Brooks $8 41 Crosby 8%
Instar Average width of head capsule (mm) Coefficient of variation (%) Brooks index Crosby’s index
1 0.31840.017 g 5.21 — —
2 0.465+0.026 5.51 1.461 —
3 0.680+0.044 e 6.51 1.463 0.002
4 0.949+0.047 d 4.93 1.396 - 0.046
5 1.318+0.061 ¢ 4.65 1.388 - 0.006
6 1.783+£0.057 b 3.20 1.353 - 0.025
7 2.328+0.049 a 2.10 1.305 - 0.035

B PR, RISNEIRE AR/ NG FEFRR2ZF B3 (P <0.05, one-way ANOVA ),

Values in the table are mean+SD, and followed by the different lowercase letters within a column indicate significant

difference (P < 0.05, one-way ANOVA).
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Fig.3 Regression relationship between larval instar
and head capsule width in Hyphantria cunea
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Fig. 4 Effects of foods (A) and its consumptions (B) on the head capsule width of Hyphantria cunea larvae
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one-way ANOVA ); ""HRZFWMBE (P<0.001, 4 ); ns RREFARE

(P>0.05,

K)o IR

Data in the figure are mean+SD. Different lowercase letters above the bars indicate significant difference in head capsule
width among treatments within the same instar (P < 0.05, one-way ANOVA); " indicates extremely significant difference
(P <0.001, t-test); ns indicates no significant difference (P > 0.05, t-test). The same below.
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Fig. 5 Effects of temperature (A) and photoperiod (B) on the head capsule width of Hyphantria cunea larvae
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