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Bionomics of Apocheima cinerarius Erschoff
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Abstract [Objectives] To provide a theoretical basis for forecasting Apocheima cinerarius Erschoff in the northern
Xinjiang region. [Methods] The morphological characteristics, life cycle, sex ratio, behavior and habits of 4. cinerarius
were investigated and described. [Results] A. cinerarius pupae are mainly distributed 30 to 60 cm from the base of trees at a
soil depth of about 20 to 30 cm. Mating occurs from 19:00 to 23:00 on the day after eclosion, or between 4:00 and 6:00 on the
following day. Individual insects mate with multiple mates. Female eclosion occurs slightly earlier than male, and average
female life expectancy is 16 to 18 d c.f. compared to 8 to 13 days for males. Oviposition begins the following evening after
mating. The longest egg stage was 34 d and the shortest 26 d. Females lay an average of 5.1 eggs a day, and the average total
number of eggs laid was 363.1. The lowest number of eggs laid was 1, and the average was 86. The average hatching rate was
86%. First and 2™ instar larvae consumed the least amount of leaves, and 5" instar larvae the most, averaging up to
443 mm?/day. [Conclusion] Adults can be classified into three morphs on the basis of wing surface markings; dark type,
common type, and light type. There was a significant, positive correlation between larval head size and age. First and 2™ instar
larvae had a relatively high mortality rate of up to 60.37% compared to the 4™ and 5th instars, and fresh leaves accounted for
85.81% of total amount of leaf matter consumed by 1% and 2™ instar larvae. Therefore, to minimise crop damage, control
operations should be implemented before the peak of the 3" instar. A male to female ratio of 1 : 0.7068 is a reliable predictor
of a population increase in the next generation.
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Fig. 1 The morphological characteristics of Apocheima cinerarius Erschoff

A. B. C. D. E.
A. Common type; B. Light color type; C. Deep color type; D. Male pupa; E. Female pupa.
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Table 1 Body length and head capsule width of Apocheima cinerarius

+SE mm +SE mm

Developmental stage Body length==SE (range) (mm)  Head capsule width==SE (range) (mm) Repeat number (n)

1 Ist instars 3.37320.095 Aa (3.278-3.468) 0.44940.023 Aa (0.426-0.472) 30
2 2nd instars 7.01320.187 Bb (6.826-7.200) 0.9050.022 Bb (0.883-0.927) 30
3 3rd instars  11.044=20.474 Cc (10.570-11.518) 1.782=20.019 Cc (1.763-1.801) 30
4 4th instars  18.291=20.688 Dd (17.603-18.979) 2.98340.018 Dd (2.965-3.001) 30
5 Sthinstars  32.039=%1.033 Ee (31.006-33.072) 3.478%0.012 Ee (3.466-3.490) 30
=+ Duncan’s P<0.01
P<0.05

Data are mean=SE, and followed by different capital or small letters in the same row indicate significantly different at 0.01
or 0.05 level by Duncan’s multiple range test, respectively.
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Fig. 2 The correlative curve between larval
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Table 2 Life cycle of Apocheima cinerarius Erschoff in Fukang
Month | 1-2  Jan.-Feb. 3 Mar. 4 Apr. May. 6-12  Jun.-Dec.
Generation F M L F M F M L M L F M L
Pupae
Adult + + +
Oviposition - -
Larvae ~ ~ ~ ~
Pupae
~ - +
~Larva; - Egg;  Pupa; +Adult; F: The first ten days of a month; M: The middle ten days of a month; L: The last ten days

of a month.



-179 -

224 OIS 1~2 d 4
1~5.1 / 86~363.1 /
550 86%
F
225 HHEBEIMSEFRBIETE F=1491.04>F;=0.001  P<0.01
1 2
2~3 34
5 5
22,6 1LEESIM
5
30~60 cm 20~30 cm
1 0~10cm 10~20cm 20~30 cm
3 80% 30~40 cm
4 5 40~50 cm
75% 6
85%
F
F=6.08>F;,;=0.004 P<0.01
®3 BREZRHBEGHELOREE (mm’/d)
Table 3 The food consumed of Apocheima cinerarius larvae in Populus nigra var thevestina
mm’/d  95% + mm®/d %

Instar Meaure Average of focz)d consumed 95% confidence interval Percentage of total food
quantity (n) (mm</d) (Mean+£SE) consumed
1 Ist 100 0.8180 0.8180=+0.0170a 0.09
2 2nd 100 4.5570 4.5570=0.0517b 5.21
3 3rd 60 77.7966 77.7966=+4.2509¢ 8.89
4 4th 60 347.8930 347.8930451.2172d 39.77
5  Sth 60 443.7666 443.7666+20.4731¢ 46.04

5%

Duncan’s P>0.05

Values in the same column followed by different letters are significantly different at the 0.05 level by Duncan’s multiple

range test (P>0.05).
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Table 4 The food consumed of Apocheima cinerarius larvae in different host plants

Varieties of trees mm?d  Food consumed (mm?/d)
Populus nigra Linn.var thevestina (Dode) Bean. 874.8312
Populus alba var. pyramidalis Bunge. 859.4859
Ulmus pumila Linn. 838.0475
Ulmus pumila Linn var pendula(Kirchn.) Rehd. 752.8479
Populus alba Linn. 748.8396
Ulmus densa Litv. 744.9840
Padus avium Mill. 743.6065
Populus euphratica Olive 717.3615
Ulmus laciniata (Trautv.) Mayr. 590.3862
Ulmus laciniata Pall. 578.8469
Elaeagnus angustifolia Linn. 568.6402
Hippophae rhamnoides Linn. 367.4291
Salix alba Linn. 323.6879
Salix babylonica Linn. 312.4534
x5 BREZRHBETE 3
Table 5 The survival ll:;tj;;f Apocheima cinerarius 3 30-4 3
1 2 3 4 5 4 1
Instar Ist 2nd 3rd 4th 5th 1 4 4 8
Survival :/aote 32.33  28.04 8.09 8.67 10.67 ) . . .
2.3.2 BRI LE AR ) 37 1!
0.7068 3
F=0.20< F0;=0.82 P>0.01 24 100869
3 24
—30 ,
1 :0.0869 1:0.9438
23 BEREMZRENS 3 30—4
2.3.1 BPHIRTE S 1 1:0.9438
1:3.733 1~2d
*6 BERESXBEZLIEHPILE
Table 6 The distribution and eclosion rate of Apocheima cinerarius overwintering pupae
Indicator cm  Soil depth The distance of trunkcrr;lot
0-10 10-20 20-30 30-40 40-50 0-30 30-60 60-90
% Proportion 0.04 33.95 36.38 26.16 3.47 24.32 38.72 36.96

% Eclosionrate  83.83 82.75 82.52 74.72 75.98 81.53 82.33 80.28
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Fig. 4 The daily means eclosion and sex ratio time dynamics of Apocheima cinerarius
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Fig.5 The daily means eclosion time dynamics of Apocheima cinerarius oviposition
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Fig. 6 The daily means eclosion time dynamics of Apocheima cinerarius from eggs hatch
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