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Reproductive cycle with the gonad developmental phases, first sexual maturity, spawning
frequency, sex ratio of the dusky mud hopper, Periophthalmus modestus were investigated by
histological observations. Monthly variations of the gonadosomatic index (GSl) began to
increase in May and reached a maximum in June when the gonad was getting mature during
the period of higher ground (water) temperature-long day length. Changes in the GSI showed a
negative correlation to the HSI, but coincided with the fatness index. The reproductive cycle
can be classified into five successive stages: in female, early growing stage (April to May), late
growing stage (April to May), mature stage (May to June), ripe and spent stage (June to
August), and recovery and resting stage (August to March); in males, growing stage (April to
May), mature stage (May to June), ripe and spent stage (June to August), and recovery and
resting stage (August to March); According to the frequency distributions of egg diameters
during the breeding season, Periophthalmus modestus is presumed to be a summer breeder,
asynchronous group and polycyclic species to spawn 2 times or more during the spawning
season. Total eggs and mature eggs in absolute fecundity and relative fecundity (per cm)
increased with the increase of body length. Total eggs and mature eggs in absolute fecundity
and relative fecundity (per g) did not increase with the increase of body weight. Percentages of
first sexual maturity of females and males ranging from 5.1 to 5.5 cm in body length are over
50%, and 100% for fish over 7.1 cm in body length. The sex ratios of females to males over 5.1

cm in body length were not significantly different from a 1:1 sex ratio.
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Fig. 1. Map showing the sampling area.
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Fig. 2. Monthly variations of day length and ground tem-
perature in the study area from April to October,
2007.
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Fig. 3. Monthly variations of the gonadosomatic index
(GSI), hepatosomatic index (HSI) and fatness
index of Peiophthalmus modestus from April to
October, 2007. Vertical bars represent the stan-
dard deviation.
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Fig. 4. Frequency of gonadal phases in female Perioph-
thalmus modestus and the mean ground tempera-
ture, from April to October, 2007.
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thalmus modestus and the mean ground temper-
ature, from April to October, 2007.
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Fig. 6. Photomicrographs of ovarian developmental phases in female Periophthalmus modestus (A-H). A, Section of
ovarian lobules in the early growing stage. Note oocytes in the chromatin-nucleolus, and perinucleolus stages in
lobules; B, Section of ovarian lobules in the late growing stage. Note oocytes in the yolk vesicle stage and yolk stage
in the lobules; C, D, Section of the ovarian lobules in the mature stage. Note oocytes in the yolk vesicle and yolk
stages in the lobules; E, F, Sections of the ovarian lobules in the ripe and spent stage. Note oocytes in the
migratory nucleus stage and undischarged oocytes; G, H, Sections of the ovarian lobules in the recovery and resting
stage. Note several degenerating oocytes and newly formed oogonia. Abbreviations: DO, degenerated oocyte; MO,
mature oocyte; N, nucleus; OCH, oocyte in the chromatin nucleolus stage; OG, oogonium; OL, ovarian lobule; OPE,
oocyte in the perinucleus stage; OY, oocyte in the yolk stage; RFT, residual follicular tissue; RO, residual oocyte;
UDO, undischarged oocyte; YN, yolk nucleus; YV, yolk vesicle.
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Fig. 7. Photomicrographs of testicular developmental phases in male Periophthalmus modestus (A-F). A, Section of the
testicular lobules in the growing stage. Note a number of spermatogonia, spermatocytes, spermatids in the lobules;
B, C, Sections of the lobules in the mature stage. Note a number of spermatozoa and spermatids in the lobules; D, E,
Sections of the lobules in the ripe and spent stage. Note a number of basophilic spermatozoa and undischarged and
residual spermatozoa; F, Section of the lobules in the recovery and resting stage. Abbreviations: CT, connective
tissue; DSZ, degenerated spermatozoon; RSZ, residual spermatozoon; SC, spermatocyte; SG, spermatogonium; ST,

spermatid; SZ, spermatozoon.
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Table 1. Compositions of absolute and relative fecundities by body length in female Periophthalmus modestus

Body length Absolute fecundity Relative fecundity (per cm)
(cm) Total eggs Mature eggs Total eggs Mature gees
2,584~ 4,442 1,331~2,301 507~ 808 274~418
5.1~55 3,541 1,816 684 354
3,783~5,567 1,736~3,137 677 ~927 310~522
5.6~6.0 4,682 2,447 813 435
4,390~ 7,423 3,427~5,634 708~1,159 566~ 879
6.1~6.5 6,123 4,546 944 735
7,154~11,517 5,465~ 9,178 1,058~ 1,728 845~ 1,365
6.6~7.0 9,236 7,324 1,393 1,109
10,622~ 14,202 8,741~11,074 1,498~ 1,884 1,214~1,468
71~7.4 12,461 10,417 1,695 1,356

Table 2. Compositions of absolute and relative fecundities by body weight in female Periophthalmus modestus

Total Absolute fecundity Relative fecundity (per g)
weight (g) Total eggs Mature eggs Total eggs Mature gees
2,588~4,639 1,158 ~2,098 1,244~1,846 562 ~857
21~25 3,643 1,628 1,552 718
4,554 ~7,252 2,327~4,132 1,775~2,414 895~1,386
2.6~3.0 5,915 3,247 2,097 1,153
7,076~11,938 4,748~7,774 2,291~3,415 1,543~2,242
3.1~-35 9,518 6,273 2,861 1,904
12,149~14,802 9,719~11,855 3,378~3,716 2,715~2,979
3.6~4.0 13,492 10,787 3,556 2,852
12,122 ~14,213 9,702~11,378 3,016 ~3,164 2,347~3,168
41~44 13,184 10,547 3,097 2,765
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Table 3. Body length of first sexual maturity in Perio-
phthalmus modestus

Body Female Male
length Number Mature (%) o

(cm) (Ind.) (Ind.) Number Mature (%)
3.0~35 11 0 15 0
3.6~4.0 13 0 17 0
41~45 17 0 17 0
4.6~5.0 22 40.9 23 43.5
5.1~5.5 23 56.5 25 60.0
5.6~6.0 26 69.2 22 72.7
6.1~6.5 27 81.5 24 83.3
6.6~7.0 21 90.4 27 92.6
7.1~75 17 100 14 100
7.6~79 11 100 12 100
Total 188 196

*Ind. means number of individuals.

Table 4. Monthly variations in sex ratios of the adult Perio-
phthalmus modestus (>5.1 cm in body length)
2

Total Sex ratio X

Date  Female Male ;.\ (c/F1mM) chi squared
Apr. 2007 42 34 76 055 0.84
May 2007 32 23 55 058 1.47
Jun. 2007 23 35 58  0.40 2.48
Jul. 2007 27 20 47 057 1.04
Aug.2007 18 25 43 041 1.14
Sep. 2007 26 36 62 042 1.61
Oct. 2007 21 32 53 040 2.28

Total 189 205 394  0.48 0.65

The critical value for x? goodness of fit test of equal numbers of
females and males at 95% significance is 3.84. Ind means number
of individuals.
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AFo o dEA=E WdoFAe —5—01] oz} g4 2}
o]7} 2l+=1d|, Wallace and Selmen (1981)2 37}%] & =,
57]49% (synchronous group), 7579 (group
synchronous) a8]x ¥]E 7| (asynchronous) o 2
B3l (Wallace and Seman, 1981). 4EWSo] =
*&%7] F o= 2] A mEr) wdste] 2 o
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