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Abstract [Aim] To identify morphological indicators of the larval instars and developmental duration of Phenolia picta, a
new pest of fruit trees in China, and thereby provide a basis for the prediction, forecast and control of this pest. [Methods]
The head capsule width, body length and body width of each larval instar of P. picta were measured in a laboratory. Based on
the frequency distribution results for each index, Crosby’s growth rule and linear regression analysis were used to identify
instar classification criteria. The developmental durations of different insect life-stages were determined simultaneously.
[Results] The head capsule width of P. picta was trimodal with three distinct ranges: 414.42-513.79 pm, 746.81-876.60 um
and 1 106.38-1 270.21 um. No overlap was observed between adjacent instars, and there was a significant linear relationship
between head capsule width and instar. At room temperature, the complete development of P. picta from egg to adult required
42.32+10.14 days, including an egg stage of 4.53+0.99 days, a larval stage of (18.20+5.02) d [1st instar: (3.44 £ 0.75) d, 2nd
instar: (2.86 = 0.45) d, 3rd instar: (11.90 + 3.82) d), prepupal and pupal stages of (8.88 + 2.27) d and (10.71 £ 1.86) d,

respectively, and an adult stage of (62.80 + 3.81) d. [Conclusion] The larval instars of P. picta can be identified on the basis
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of head capsule width. The complete development of P. picta from egg to adult requires 42.32 d, and the adult lifespan is 62.80 d.

These results provide a basis for the identification of the larval instars of P. picta in the field, and forecasting outbreaks of this pest.

Key words Phenolia picta; larval instar; head capsule width; developmental period
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Fig. 1 Frequency distribution of head capsule width (A), body length (B) and
body width (C) of Phenolia picta larvae
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Table 1 Measured values and statistical analysis results of the head capsule width,
body length and body width of Phenolia picta larvae

Rt o 7“,-\‘ = — N N
Wittty oy  JOTE AN Byl o Brooks ##( Crosby fi
Measurements Instar oo © arable Mean + SE Range Brooks index Crosby index
samples  coefficient

S 1 40 0.045 461.78+3.29 ¢ 414.42-513.79 - -
Head capsule
width 2 40 0.036 821.50+4.68 b 746.81-876.60 1.779 -

3 40 0.037 1201.06+7.03 a 1 106.38-1270.21 1.462 -0.178
(LSS 1 40 0.237 2570.17£96.20 ¢ 1798.28-3 593.62 - -
Body length

2 40 0.208 4891.08+160.85b 3 389.36-6 654.88 1.903 -

3 40 0.182 7 830.03£224.92a  5359.57-9 780.86 1.601 - 0.159
A58 1 40 0.293 578.59+26.85 ¢ 318.90-834.04 - -
Body width

2 40 0.218 1 135.48+£39.17 b 737.28-1 530.77 1.962 -

3 40 0.215 2011.56+68.51 a 1370.24-2 640.43 1.772 - 0.097
P Al — S N AR 5 A R 7B RoR B3 22 5% (P <0.05, Duncan [GHIEMZETERS ) o
Different letters within the same column indicate significant difference (P < 0.05, Duncan’s multiple range test).

x2 NHBERAYHBRESLITEE. FK, FENDAXR
Table 2 Regression relationship between larval instars and head capsule width,
body length, and body width of Phenolia picta
D45 b [m] A |75 HICRE (R) G2
Measurements Regression model Regression equation Correlation coefficient Statistic parameters

S 2t Liner y=369.639x+88.837 0.988 2 P<0.000 1
Head shell width - — o 7 $=9.922x*+329.950x+121.911 0.988 4

Quadratic polynomial

#5501 Index =295.5320478¢ 0.976 4
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££3R 2 (Table 2 continued)
R =g [ A A 1975 HERE (R) Gt S5
Measurements Regression model Regression equation Correlation coefficient Statistic parameters
i 2Pk Liner y=2629.926x-162.758 0.802 4 P<0.000 1
Body length —IR LTI 1=309.017x*+1 393.856x+558.283 0.806 1
Quadratic polynomial
1540 Index y=1 466.682¢"** 0.820 7
N 2Pk Liner y=716.631x-191.285 0.7810 P<0.000 1
Body width — LT 1=159.743x>+77.660x+341.192 0.793 9
Quadratic polynomial
#5501 Index y=300.041e"6%* 0.810 3

x3 HREFRELH

Table 3 Developmental duration of Phenolia picta

HZS Insect state At Number of samples

250 (d) Range (d) E PR DR (d ) Mean=SE

(d)
51 Egg 100 3.50-6.00 4.53+0.99
1 #% 1st instar 100 3.00-5.00 3.44+0.75
2 #% 2st instar 97 2.00-5.00 2.86+0.45
3 #% 3st instar 96 7.50-22.50 11.90+3.82
Tl Prepupa 92 4.00-15.00 8.88+2.27
Ui Pupa 76 7.00-19.00 10.71£1.86
AH Adult 72 58.00-70.00 62.80+3.81

Pl (18.20+5.02) d[1 #°~ (3.44+0.75) d,
2 14 (2.86+0.45 )d, 3 i etk (11.90+3.82 ) d];
T A (8.88+2.27 ) d, MM (10.71+1.86 ) d;
MR AN (62.80+3.81) d.
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