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Structure and development of internal reproductive organs
in Procecidochares utilis Stone ( Diptera; Tephritidae)

Xi GAO, Sha MA, Jin-rong WANG, Min YE, Zheng-yue LI, Guo-xing WU~
College of Plant Protection, Yunnan Agricultural University, Kunming, Yunnan 650201, China

Abstract: [ Background ] Procecidochares utilis Stone ( Diptera: Tephritidae) is an important obligate enemy of Eupatorium adeno-
phorum Spreng.. The larvae of flies can bore into the E. adenophorum leading to gall formation, which can effectively restrict the dis-
persal of E. adenophorum. It is considered an effective biological agent to E. adenophorum. Many countries have used this insect to
control the damage caused by E. adenophorum. [ Method ] The structure and development of internal reproductive organs in adult P.
utilis were extensively analyzed by optical microscopy method. [ Result] The internal reproductive organs of female adult P. utilis
were composed of ovaries, lateral oviduct, spermatheca, female accessory glands; and male internal reproductive organs were com-
posed of testes, vasa deferentia, male accessory glands and ejaculatory duct. During the development, the maximal length and width
of ovaries were reached at 4 and 1 day-old respectively. While the size of the female accessory glands and spermatheca did not vary
significantly among females of different ages, length and width did. The maximal length and width of testes were reached at 4 and 2
day-old respectively. Similar to the females, size of the male accessory glands did not significantly vary among age groups but length
and width showed significant variation. [ Conclusion and significance ] The study examined the structure and development dynamics
of internal reproductive system in P. utilis. For the results can be useful to improve the breeding efficiency of P. utilis and the effects
of biological control against E. adenophorum.
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Fig.1 Schematic diagram of internal reproductive organs in P. utilis
A. WEME N AESEASE Female internal reproductive organs; B. HEt: Py A= 5 %% B Male internal reproductive organs. O ; Bl #i Ovaries;
LO . % U4 Lateral oviduct; FAG . BEVEFff IR Female accessory gland;S: 32 K54E Spermatheca; GC: AE5i l Genital chamber;
T kG H Testes; VD HikE & Vasa deferentia; MAG ; HEPE:FF iR Male accessory gland ; ED; 514545 Ejaculatory duct.

F1 ARRRFZLBMEHPERENEE

Table 1  Lengths and widths of female ovaries in P. utilis of different ages

H % Age K& Length Y& Width H it Age K& Length F& BF Width
(d) (mm) (mm) (d) (mm) (mm)

0 2.771 £0.033cd 2.444 +0.022abc 10 2.895 +£0.033abc 2.352 +0.038bed
1 2.692 £0.015d 2.311 £0.093cd 11 2.834 £0.055bcd 2.293 +0.057cd
2 2.901 £0.069abc 2.416 £0.042abced 12 2.793 £0.030cd 2.338 £0.038d

3 3.003 £0.026ab 2.323 £0.038cd 13 2.872 £0.106bc 2.390 +0.084abed
4 3.072 £0.048a 2.397 £0.058abed 14 2.905 +0.070abe 2.397 £0.066d

5 2.924 +0.052abc 2.405 £0.042abed 15 2.895 +0.042abc 2.368 +0.037bed
6 2.996 +0.059ab 2.313 £0.031cd 16 2.907 £0.052abc 2.321 £0.021a

7 2.993 £0.034ab 2.353 £0.036bcd 17 3.002 £0.034ab 2.347 £0.032a

8 2.842 +0.025bed 2.321 +£0.035¢cd 18 2.944 +0.060abc 2.308 +£0.041ab
9 2.893 +0.040abc 2.403 £0.064abed 19 2.988 +0.084ab 2.255 +0.096d

[R5 Bt B AN TR] b 3Rn 22 5 25 (P <0.05)

Values with different letters in the column differ significantly at 0.05 level.

R2 AEAHF=LBMEHMERKESEE

Table 2 Lengths and widths of female accessory gland in P. utilis of different ages

H#% Age K JE Length i JE Width H % Age K Length i )% Width
(d) (mm) (mm) (d) (mm) (mm)
0 1.843 +0.062a 0.573 £0.022a 10 2.181 £0.056a 0.679 £0.028a
1 2.123 +£0.042a 0.624 +0.016a 11 2.062 £0.057a 0.676 £0.015a
2 2.114 +£0.066a 0.667 £0.095a 12 2.002 £0.037a 0.678 £0.034a
3 2.155 +0.058a 0.649 +0.011a 13 1.956 +0.094a 0.647 £0.028a
4 2.092 +0.075a 0.673 +£0.032a 14 2.154 £0.082a 0.661 £0.017a
5 2.249 +0.033a 0.688 +0.013a 15 2.075 £0.042a 0.670 £0.015a
6 2.084 +0.046a 0.662 +0.018a 16 2.125 £0.035a 0.652 +0.015a
7 2.095 +0.047a 0.630 +£0.017a 17 2.095 £0.043a 0.666 +£0.024a
8 2.082 +0.078a 0.645 +0.014a 18 2.196 +0.087a 0.656 £0.043a
9 2.060 £0.055a 0.671 £0.015a 19 2.182 +0.088a 0.594 +£0.048a

[RI B B o B A ) i 5 3R 225 B35 (P <0.05) .

Values with different letters in the column differ significantly at 0.05 level.
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Table 3  Lengths and widths of spermatheca in female P. utilis of different ages

H# Age K& Length P& )& Width H i Age K& Length i & Width
(d) (mm) (mm) (d) (mm) (mm)
0 0.396 £0.011a 0.306 £0.011a 10 0.374 £0.008a 0.337 £0.006a
1 0.399 £0.018a 0.310 £0.004a 11 0.376 +0.009a 0.333 £0.009a
2 0.364 £0.009a 0.314 £0.008a 12 0.361 £0.005a 0.313 £0.006a
3 0.373 £0.013a 0.310 £0.006a 13 0.347 £0.009a 0.328 £0.010a
4 0.374 £0.006a 0.335 £0.006a 14 0.366 £0.014a 0.309 £0.009a
5 0.388 £0.007a 0.320 £0.009a 15 0.373 £0.007a 0.318 £0.005a
6 0.381 £0.006a 0.340 £0.004a 16 0.365 +0.006a 0.319 £0.005a
7 0.364 £0.012a 0.318 £0.005a 17 0.364 +0.006a 0.313 £0.005a
8 0.374 £0.007a 0.333 £0.007a 18 0.361 £0.014a 0.310 £0.010a
9 0.382 +£0.007a 0.320 +0.006a 19 0.367 £0.016a 0.299 £0.017a

[ B o A ) 7 B 5 3R 22 5 B35 (P <0.05) ¢

Values with different letters in the column differ significantly at 0.05 level.

4 FEEBELRRE RS EKEMEE

Table 4  Lengths and widths of male testes in P. utilis of different ages

H# Age K J& Length i JE Width H i Age K J& Length P58 Width
(d) (mm) (mm) (d) (mm) (mm)

0 0.396 +0.006ab 0.193 £0.004abc 10 0.374 £0.005ab 0.192 £0.005abc
1 0.397 £0.007ab 0.218 £0.004abc 11 0.388 £0.007ab 0.177 £0.006¢
2 0.421 £0.007a 0.239 £0.003a 12 0.390 £0.007ab 0.200 +0.004abc
3 0.423 £0.007a 0.225 £0.004abc 13 0.379 £0.007ab 0.190 +£0.004abc
4 0.428 £0.007a 0.205 +£0.004abc 14 0.377 £0.005ab 0.189 £0.002¢
5 0.338 £0.007a 0.211 £0.006abc 15 0.378 £0.007ab 0.174 £0.004ab
6 0.036 £0.007b 0.200 +0.005abc 16 0.387 £0.006ah 0.236 +0.004abc
7 0.395 £0.007ab 0.191 £0.003abc 17 0.385 £0.005ab 0.187 £0.004bc
8 0.390 £0.007ab 0.209 +0.004abc 18 0.377 £0.005ab 0.183 £0.002¢
9 0.395 +0.006ab 0.194 +0.004abc 19 0.378 £0.006ab 0.180 £0.003¢

[ B o A ) 7 b 5 3R 22 5 B35 (P <0.05)

Values with different letters in the column differ significantly at 0.05 level.

Table 5 Lengths and widths of male accessory gland in P. utilis of different ages

£5 ARBQELRBEANBRKESRE

H# Age K J&# Length P& )& Width H i Age K J& Length i & Width
(d) (mm) (mm) (d) (mm) (mm)
0 0.137 £0.004a 0.081 £0.002a 10 0.146 £0.003a 0.086 +£0.002a
1 0.143 £0.005a 0.082 £0.001a 11 0.143 £0.005a 0.086 +£0.003a
2 0.142 £0.003a 0.083 £0.001a 12 0.141 £0.006a 0.088 £0.002a
3 0.146 £0.004a 0.085 £0.003a 13 0.139 £0.005a 0.090 £0.001a
4 0.156 £0.003a 0.088 £0.002a 14 0.147 £0.005a 0.087 £0.002a
5 0.149 £0.005a 0.096 £0.001a 15 0.154 £0.003a 0.090 £0.002a
6 0.156 +0.006a 0.094 +0.001a 16 0.142 £0.003a 0.092 £0.001a
7 0.153 £0.004a 0.094 +0.003a 17 0.143 £0.004a 0.093 £0.001a
8 0.147 £0.004a 0.093 £0.003a 18 0.151 £0.006a 0.086 £0.001a
9 0.155 £0.003a 0.090 +0.003a 19 0.148 £0.004a 0.083 £0.001a

[ B o A ) P b 2 3R 22 5 B35 (P <0.05) ¢

Values with different letters in the column differ significantly at 0.05 level.
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