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Tab.1 Staging of embryonic development and mor phological characteristics of Gambusia affinis
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dark eye stage
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dark eye middle stage
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yolk sac stage
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Fig. 1 Diagram of embryonic development of
Gambusia affinis

a: large egg stage; b: blastoderm stage; c: notochord

stage; d: optic vesicle stage; e: eye lens stage;
f: gray eyes stage; g: start of the dark eye stage; h: dark eye
stage; i: dark eye middle stage; g: dark eye late stage;
k: yolk sac stage; l: prenatal stage.
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Fig. 2 Changes in yolk dry weight and wet weight during
embryonic development of Gambusia affinis
1: large egg stage; 2: blastoderm stage; 3: notochord stage;
4: optic vesicle stage; 5: eye lens stage; 6: gray eye stage;
7: start of the dark eye stage; 8: dark eye stage; 9: dark eye

middle stage; 10: dark eye late stage; 11: yolk sac stage; 12:
prenatal stage.
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Fig. 3 Wet weight, dry weight and water content of
Gambusia affinis embryos at different developmental stages
n represents the number of samples.

1: large egg stage; 2: blastoderm stage; 3: notochord stage;
4: optic vesicle stage; 5: eye lens stage; 6: gray eyes stage;
7: start of the dark stage eye; 8: dark eye stage; 9: dark eye
middle stage; 10: dark eye late stage; 11: yolk sac stage;
12: prenatal stage. The difference in numerical notation letters
for the same series in the figure indicates a significant difference
between the two value (P<0.05).

251
5 a n=120; x+SD
E ab
o 20 abc
g be
] L C
§1.5 c c c c . © c
<
5y
< 1.0}
g
=
0 n n n n n n n n n n n 3
1 2 3 4 5 6 7 8 9 10 11 12

KB developmental stage

K4 it iR i AN W) & B Ber S £ (HSDE
nARRAEARAEG 10 RO 20 IRREH; 3: H R,

4: MRZEHT; 50 MM 60 MR 7. MRBHIIA; 8: MR,
9: NREEHIN; 10: MRELSSHE; 11: BREFENg; 12: F=RiiH. EdhiE
FRIVHUE AR F-BEAS A [R) 375 T 4[] 22 7 . 3 (P<0.05).
Fig. 4 The hepatosomatic index (HSI) of female Gambusia
affinis at different embryo developmental stages
n represents the number of samples.1: large egg stage; 2:
blastoderm stage; 3: notochord stage; 4: optic vesicle stage; 5:
eye lens stage; 6: gray eyes stage; 7: start of the dark eye stage;
8: dark eye stage; 9: dark eye middle stage; 10: dark eye late
stage; 11: yolk sac stage; 12: prenatal stage. The difference in
numerical notation letters for the same series in the figure
indicates a significant difference between the two
value (P<0.05).

1 2 3 4 5 6 7 8 9 10 11 12
KB developmental stage
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Fig. 5 Coefficient of variation in embryonic
development of Gambusin affinis
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n represents the number of samples.1: large egg stage;

2: blastoderm stage; 3: notochord stage; 4: optic vesicle stage;
5: eye lens stage; 6: gray eyes stage; 7: start of the dark eye
stage; 8: dark eye stage; 9: dark eye middle stage; 10: dark

eye late stage; 11: yolk sac stage; 12: prenatal stage.
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Tab. 3 Nutritional connections between mother and
embryos of mosquitofish
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The embryonic weight gain process and its connection with mater nal
nutrition of the ovoviviparous mosquitofish Gambusia affinis
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Abstract: Ovoviviparity is a reproductive strategy evolved by fish to adapt to specific environment. Gambusia
affinis is a typical ovoviviparity fish. Clarifying whether its ovoviviparity characteristics have adaptive evolution
in the process of invasion into the Yunnan-Guizhou Plateau will help us to understand the mechanism of its rapid
population spread. Therefore, we conducted the research on the characteristics of embryonic development, changes
in dry and wet weight, and the relationship with maternal nutrition in G. affinis Dianchi Lake population using
conventional anatomical observation and weighing methods. The results showed that the embryonic development
process of Dianchi Lake population depended on the supply of yolk nutrition. Before production, the yolk was
basically consumed, and the body developed well, basically maintaining the inherent ovoviviparity characteristics
of the species. The wet weight of embryos increased significantly during embryonic development, but at the same
time, the dry weight loss was also very obvious (30.4%), and the nutrition index (matrotrophy index, MI) was 0.70,
which suggested that the mother had no specific nutrition supply for embryos after fertilization, supporting the
view that the G affinis was a strictly lecithin trophic (ovoviviparity) fish. The embryo (fry) shows a trend of
miniaturization, and key ecological adaptive traits such as wet weight, dry weight, and initial body length of the
embryo are significantly lower than other lowland populations that have been studied, demonstrating an adaptive
response to plateau environments. Whether this response contributes to its diffusion in higher altitude plateau
environments deserves further in-depth research.
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