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Effect of host fruit maturity on the development and reproduction of
the oriental fruit moth, Grapholitha molesta (Busck)

WANG Chong”~ YANG Xiao-Fan FENG Na FAN Fan WEI Guo-Shu’
(Agriculture University of Hebei, Baoding 071001, China)

Abstract [Objectives] To explore the effect of host fruit maturity on the development and life table parameters of the
oriental fruit moth (Grapholitha molesta). [Methods] Larvae of the oriental fruit moth were reared on fruits at different
stages of maturity under laboratory conditions of (26+0.5)°C, RH 70%=+10% and a photoperiod of 15L: 9D. [Results] The
development duration and reproductive productivity of the oriental fruit moth were significantly affected by host fruit maturity.
There were no significant differences in the duration of the larval stage between young and early growth stage fruit, however,
the duration of the larval stage was shortest on late growth stage, and mature stage, peaches (10.44 d and 9.42 d, respectively).
Larval survival rates on apples were highest on young, early growth stage and late growth stage fruit (3.47 %, 13.04 % and
25.35 %, respectively), but on pears were highest (39.70%) on mature stage fruit. Female moths laid most eggs on young and
early growth stage apples (138.33 and 145.33 eggs per female, respectively), on late growth stage peaches (151.90 eggs per
female), and on mature stage pears (182.12 eggs per female). Analysis of life-table parameters indicated that the net
reproductive rate was highest on young apples (8.60), on late growth stage peaches (19.42), and on mature stage pears (47.44).
The highest rates of increase was recorded on young apples (0.0632), early and late growth stage peaches (0.0210 and 0.0999,

respectively), and on mature stage pears (0.1117). [Conclusion] Our results suggest that G. molesta prefers young apples,
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early and late growth stage peaches, and mature stage pears. Control measures for this pest should take this information into
account.
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Tablel Collection data of fruits of different maturity host plant (Shenzhou, Hebei, 2012)

ZFEEY A A (H-H) I WegkmsTE (-3 )
Host plants Variety Collecting time (month-day) Maturity Harvest time (month-day)
IR Apple Cen 6-6 R Young stage

7-7 [ K T4 Early growth stage .
8-6 JiZ K5 A Late growth stage
9-9 B (FE) Mature stage

%4 Pear s A4 6-6 I Young stage
7-7 [ K Hi 4 Early growth stage 020
8-6 JiZ )5 A Late growth stage
9-9 JEAHE Mature stage

Bk Peach  IRMIE ML 6-6 R4 (%)) Young stage
7-7 [ K Hi4 Early growth stage 015
8-6 JiZ )5 A Late growth stage

9.9 SIS Mature stage
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#2 AERAENTFERILENROCHNAE R
Table2 Developmental duration of Grapholitha molesta on different maturity host fruits

JRAE AFEME I (d) ghddhy (d) g (d) I (d) A A (d)
Maturity Host plant  Egg duration Larval duration Pre-cocoon duration Pupal duration Adult longevity
AP SES Apple  3.18+0.08a 12.69+0.51a 2.92+0.14a 7.07+0.24a 17.14+1.90b
Young stage g ey, 3.2240.03a  12.34+0.26a 2.50+0.22b 7.5040.22a  23.42+1.17a
Bk Peach 3.11£0.06a  12.17+0.54a 3.00£0.33a 7.67£0.92a 11.20+0.71¢
i K i 49 S Apple  3.23+0.01a 14.45+0.37a 2.92+0.10a 7.24+0.11a 16.84+1.71a
Earlzt ag;g‘”th 4 Pear 3.00£0.01b  13.25+0.62a 2.83+0.17a 7.50£0.50a  19.16+2.43b
Bk Peach 3.18£0.02a  13.05+0.32a 2.87+0.13a 7.53+0.21a 19.63+3.13b
i K5 SER Apple  3.38+0.05a 16.47+0.44a 2.60+0.13a 6.92+0.11a 15.111.50ab
Latﬁs’tig;mh % Pear 3.1740.03b  13.81+0.36a 2.94+0.13b 6.840.11a  17.96:2.04a
Bk Peach 3.18+0.02b  10.44+0.19b 2.87+0.06b 6.48+0.11a 17.20+2.01a
B SER Apple  3.48+0.02a 15.85+0.46a 3.00£0.11b 3.00+£0.11b 22.46+1.52a
Mature stage 2y p,, 3.4140.01b  13.60+0.23a 2.94+0.07b 2.94£0.07b  22.45+0.97a
Bk Peach 3.47£0.03ab  9.42+0.28b 3.71£0.24a 3.71+0.24a 21.2142.01a

TR P EEAR DR . RSV E AR AR PR IR 28 LSD A 50 7E P<0.05 KV 257 . TR,
The data presented in the table are the mean+SE, and followed by the different letters in the same column indicate
significantly different among the different host fruits at the 0.05 level by LSD test. The same below.

x3 TRBAEHNFTERLELRNEOCHMGFER
Table3 Survivar rate of Grapholitha molesta on different maturity host fruits

% % % % % %

Maturity  Host plant Boring rate  Exiting rate  Cocooning rate Emergence rate Egg hatch rate  Survival rate
Apple 11.67+4.19a  49.44+17.49a 100.00£0.00a  100.00+0.00a  60.14+7.78a  4.34+2.86a
Young stage  pgy, 6.67£2.55b  36.67+18.56a 66.67+33.33a 66.67+33.33a  79.52+8.38a  2.60+1.30a
Peach 13.33+4.41a 47.22+10.0la 65.55+8.68a  66.67+33.33a  63.30+4.73a  2.11+1.22a
Apple 22.78+5.88a  64.67+8.87a  94.07+3.22a  100.00+0.00a  94.07+3.22a  23.51+9.03a
Eaﬂ:taggrg‘”th Pear  7.78+2.42b  43.81+22.15a 35.56£19.37b 66.67+3333a  35.56£19.37b  0.78+0.07b
Peach 14.44+1.11c  74.17+22.40a 76.67+14.52a 100.00+0.00a  76.67+14.52a  6.39+1.95¢
Apple 57.22+1.11a  60.9845.77a  85.24+5.45a  100.00+0.00a  85.24+5.45a  25.57+3.57a
Lat:ég;‘”th Pear  20.00+4.41b  62.72+5.71a  85.0047.64a  100.00£0.00a  85.00+7.64a  8.98+2.06ab
Peach  36.67+2.55ac  89.18+5.42b  60.49+2.60b  100.00+0.00a  60.49+2.60b  12.10+1.75b
Apple 61.67+2.89a  60.66+8.01a  84.08+4.04a  100.00+0.00a  84.08+4.04a  26.18+2.84a
Mature stage  peyr 638942.94a  81.76+2.13a  87.18:0.58a  100.00:0.00a  87.18+0.58a  39.72+2.11b
Peach 42.67+7.64b  77.36+7.45a 61.45+2.69b  100.00+0.00a  61.45+2.69b  12.63+3.26¢
6.67% 13.33% 42.67%
F=3.07 df<2 P<0.05 81.76%
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Table4 Reproduction of Grapholitha molesta on different maturity host fruits
d d /
Maturity Host plant Preoviposition period Oviposition period ~ Number of eggs laid per female
Apple 7.60+1.17a 9.80+0.86a 138.33+36.16a
Young stage Pear 9.00+1.73b 7.33+2.02b 100.33+40.70ab
Peach 9.57+0.53¢c 7.57+0.94a 107.71+18.74ab
Apple 5.56+0.81a 7.83+0.97a 145.33+28.58a
Early growth stage Pear 8.00+0.00b 3.33+0.88b 106.78+19.09b
Peach 9.91+0.67a 6.82+1.17a 105.27+23.84b
Apple 5.50+1.00a 7.00+0.79a 137.22+18.64a
Late growth stage Pear 5.57+1.32a 9.28+1.52ab 119.14+28.07ab
Peach 4.20+0.70a 6.60+0.99a 151.90+25.24a
Apple 4.33+0.53a 11.80+1.12a 144.65+10.40a
Mature stage Pear 4.2740.40a 11.92+1.05a 182.12+12.14a
Peach 6.58+1.08b 7.58+1.84b 74.83£21.81b

=5 AEEBEMNSTEL IR/ ELBESGE

Table5 Lifetable parameters of Grapholitha molesta on different maturity host fruits

. Net reproduction Mean generation Intrinsic rate of Finite rate of Populati li
Maturity Host plants P £ opulation doubling

Rate (R) Time (7) Increase (1) Increase (1) time (DT)

Apple 8.6000 34.0200 0.0632 1.0653 10.9581

Young stage Pear 1.2900 37.0800 0.0069 1.0069 100.9265
Peach 1.0200 36.2770 0.0071 1.0074 90.7073

Apple 1.5500 32.7500 0.0134 1.0135 51.7941

Earlzt ag;;’Wth Pear 1.1800 34.5300 0.0048 1.0048 144.5961
Peach 1.9600 32.1100 0.0210 1.0212 33.0717

Apple 5.9200 38.3800 0.0463 1.0474 14.9595

Latfs’tig;mh Pear 4.4600 33.4900 0.0446 1.0457 15.5259
Peach 19.4200 29.7000 0.0999 1.1050 6.9401

Apple 25.1400 35.2700 0.0914 1.0957 7.5818

Mature stage Pear 47.4400 34.5400 0.1117 1.1182 6.2033

Peach 7.4700 32.8300 0.0613 1.0632 11.3164
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