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Abstract: The effects of water pH (2.5—11.5) , photoperiod and food supply on the growth, development and reproduction
of the golden apple snail, Pomacea canaliculata, with the weight around 7.5 g, were investigated. Mortality, growth rate,
spawning amount, hatching rate and incubation time of Pomacea canaliculata were determined throughout the experiment to
study its resistance and tolerance to each ecological factor. The results showed that mortality was less than 50% in all
treatments under acidic conditions before the 18th day and under alkaline conditions before the 12th day. However,
mortality was up to 50% at pH 4.5 or 3.5 and under dark conditions at the 24th day, and at pH 10.5, with no light and no
food , mortality was 53.3% at the 21st day. Mortality increased with time and at higher acidic and alkaline strengths, so with
treatments of pH 2.5 and pH 11.5, and with no light and no food, mortality reached a maximum of 66.7% and 80% ,
respectively, at the 27th day. Neutral, weakly acidic and weakly alkaline conditions ( pH 6.5—8.5) were more beneficial to
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body weight growth of Pomacea canaliculata. Under 24 h light conditions, the weight growth rate of Pomacea canaliculata
was highest, followed by 12 h light, whereas no light conditions had the lowest weight growth rate. So with 24 h light and
pH 7.5, the weight growing rate was highest at 17.78% on the 27th day, whereas with 12 h light and no light conditions,
the weight growing rate was only 7.03% and 5.47% , respectively. However, with 24 h light and pH 7.5, the spawning
amount was only 180 eggs, and hatching rate was only 8.23% after 16.6 days incubation. Under snail feeding conditions,
the spawning amount and hatching rate were higher and egg incubation duration was shorter than that under no food
conditions. The spawning amount was highest under 12 h light conditions and was lowest under no light conditions. In the 12
h light, pH 7.5 trials, 1600 eggs were produced under feeding conditions, and the hatching rate was much higher at
84.66% after 13.53 days incubation. Spawning amount (20 eggs) was lowest with no food, no light and at pH 2.5 or pH
11.5. The lowest hatching rates were 6.06% and 5.97% and the longest incubation times were 17.78 days and 17.53 days at
pH 2.5 or pH 11.5, respectively. These results indicated that Pomacea canaliculata had great ability to resist acidic and
alkaline conditions and to resist hunger, but survival, growth and reproduction would be severely inhibited if maintained
under conditions which were too acidic (pH <3.5) or too alkaline (pH =10.5), and strongly inhibited especially if
maintained under conditions lacking adequate food. The effect of photoperiod on the growth, development and reproduction
of Pomacea canaliculata was remarkable. In general, weight growth of Pomacea canaliculata was greatly stimulated under 24
h light treatment, but the reproduction of Pomacea canaliculata was inhibited with decreased egg production and increased
incubation time; the 12 h light treatment was the optimum condition for reproduction and growth of Pomacea canaliculata;

however, a long-term totally dark environment would be very harmful to its growth.
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Table 1 The mortality of the fed apple snails under different acidity and photoperiod conditions

e JE 1] ALBRIE E] Time/d
vl Photoperiod 6 9 12 15 18 21 24 27
2.5 24:0 10.0+5.8a 10.0£0.0ab 13.3£3.3b  20.0£0.0abc  23.3£3.3bed  30.0£0.0bc¢  33.3%3.3bed 40.0+5.8bc
2.5 12:12 10.0+0.0a 10.0+5.8ab 20.0+0.0b  23.3+3.3abc  26.7£3.3abc  30.0£5.8bc  36.7+3.3bc 40.0+5.8bc
2.5 0:24 10.0+0.0a 16.7+£3.3a 30.0+5.8a 30.0+0.0a 36.7+£3.3a 40.0+0.0a 50.0+5.8a 60.0+5.8a
3.5 24:0 0.0+0.0b 10.0+5.8ab 16.7+3.3b 16.7+3.3bc  20.0£0.0bed  26.7+3.3cd  36.7+3.3bc 40.0+5.7be
3.5 12:12 0.0+0.0b 10.0+0.0ab 16.7+3.3b 16.7£3.3bc~ 20.0+5.8bed  26.7+3.3cd  36.7+3.3bc 36.7+0.0bc
3.5 0:24 10.0+0.0a 16.7+3.3a 20.0+3.3b  26.7+3.3ab 30.0+0.0ab 36.7+3.3ab  40.0+5.8ab 50.0+5.8ab
4.5 24:0 0.0+0.0b 10.0+0.0ab 13.3+3.3b  20.0+£5.8abc  20.0£0.0bed  23.3+3.3cd  30.0+0.0bcd 36.7+3.3bc
4.5 12:12 0.0+0.0b 10.0+5.8ab 13.3+3.3b 13.3+3.3¢ 13.3+3.3d 20.0+0.0d 26.7+3.3c¢d 36.7+3.3bc
4.5 0:24 10.0+0.0a 13.3£3.3a 16.7+3.3b  20.0+£0.0abc  20.0+5.8bed  30.0+0.0bc  36.7+3.3bc 40.0+0.0bc
5.5 24:0 0.0+0.0b 10.0+0.0ab 13.3+3.3b 16.7+3.3be 16.7+3.3¢d 20.0+0.0d 23.3+3.3d 33.3+3.3¢
5.5 12:12 0.0+0.0b 10.0+5.8ab 13.3+3.3b 16.7+3.3bc 16.7+3.3cd 20.0+0.0d 23.3+3.3d 33.3+3.3¢
5.5 0:24 10.0+0.0a 10.0+0.0ab 13.3+3.3b  20.0+£5.8abec  20.0+5.8bed  23.3%3.3cd  33.3+3.3bed 40.0+0.0bc
6.5 24:0 0.0+0.0b 0.0+0.0b 10.0+0.0b 13.3£3.3¢ 13.3+3.3d 20.0+0.0d 23.3+3.3d 30.0+5.8¢
6.5 12:12 0.0+0.0b 0.0+0.0b 13.0+3.3b 13.3+3.3¢ 13.3+3.3d 20.0+0.0d 23.3+3.3d 30.0+0.0¢
6.5 0:24 10.0+0.0a 13.3+3.3a 13.3+3.3b  20.0+£0.0abc  20.0+5.8bed  23.3+3.3cd  30.0+0.0bed 33.3+3.3¢

[RIB R TR [N 5 Bl R 22 57 i 35 (P<0.05)
x2 AREBATARBREMLARSFG THEFERLTE %
Table 2 The mortality of the hungry apple snails under different acidity and photoperiod conditions

oA AL PRI E] Time/d
v Photoperiod 6 9 12 15 18 21 24 27
2.5 24:0 10.0+5.8ab 10.0+0.0b 16.7+3.3be¢  20.0+5.8bed  26.7+3.3bc 36.7+3.3bc  46.7+3.3abe 50.0+5.8bc
2.5 12:12 10.0+0.0ab 10.0+0.0b 20.0£0.0abc  26.7+3.3abc  26.7+3.3bc 36.7+3.3bc  46.7+3.3abe 50.0+5.8bc
2.5 0:24 16.7+3.3a 20.0+5.8a 30.0+£5.8a 36.7+3.3a 40.0+5.8a 50.0+5.8a 56.7+3.3a 66.7+3.3a
3.5 24:0 0.0+0.0b 10.0+0.0b 16.7+3.3bc  16.7£3.3cd 20.0+0.0c 26.7+3.3cde  36.7+3.3cde 46.7+3.3bed
3.5 12:12 10.0+5.8ab 16.7+3.3a 20.0£0.0abe  20.0+0.0bed  20.0+0.0c 26.7+3.3cde  36.7+3.3cde 46.7+3.3bed
3.5 0:24 10.0+0.0ab 20.0+0.0a 26.7+3.3ab  30.0+5.8ab 36.7£3.3ab  43.3+3.3ab  50.0+0.0ab 56.7+3.3ab
4.5 24:0 0.0+0.0b 10.0+0.0b 16.7+3.3b¢  16.7£3.3cd 20.0+0.0c 26.7+3.3cde  33.3+3.3de 40.0+0.0cde
4.5 12:12 0.0+0.0b 10.0+0.0b 16.7+3.3bc  16.7£3.3cd 16.7+3.3¢ 20.0+0.0e 30.0+0.0e 40.0+0.0cde
4.5 0:24 10.0+5.8ab 10.0+0.0b 16.7+3.3b¢  16.7£3.3cd 26.7+3.3bc 36.7+3.3bc  50.0+0.0ab 53.3£3.3b
5.5 24:0 0.0+0.0b 10.0+0.0b 13.3+3.3¢ 20.0£0.0bed  20.0+5.8¢ 23.3+3.3de  30.0+5.8e 33.3+3.3e
5.5 12:12 0.0+0.0b 10.0+0.0b 13.3+3.3¢ 13.3+3.3d 16.7+3.3¢ 23.3+3.3de  30.0+5.8e 36.7+3.3de
5.5 0:24 10.0+5.8ab 16.7+3.3a 16.7+3.3bc  20.0+0.0bed ~ 23.3+3.3d 30.0£0.0cde  40.0+5.8bcde  40.0+5.8cde
6.5 24:0 0.0+0.0b 10.0+0.0b 13.3+3.3¢ 16.7+3.3¢d 20.0+0.0c 30.0£0.0cde  33.3+3.3de 40.0+0.0cde
6.5 12:12 0.0+0.0b 10.0+0.0b 20.0£0.0abe  23.3+3.3bed  23.3+3.3c 23.3+3.3de  30.0+5.8e 33.3+3.3e
6.5 0:24 10.0+5.8ab 10.0+0.0b 20.0£0.0abc  20.0+0.0bed ~ 23.3+3.3c 33.3+3.3bed  43.3+3.3bed 46.7+3.3bed

®3 REBATARBEMLEAHEETHEFBERETE %
Table 3 The mortality of the fed apple snails under different basicity and photoperiod conditions

e JE 1 AL PR E] Time/d
P Photoperiod 6 9 12 15 18 21 24 27
7.5 24:0 3.3£3.3¢ 3.3+3.3¢ 3.3+3.3¢ 6.7+3.3d 10.0+0.0h 13.3+3.3gh 16.7+3.3gh 23.3+3.3gh
7.5 12:12 3.3£3.3¢ 3.3+3.3¢ 3.3£3.3¢ 3.3+3.3d 6.7+3.3h 10.0+0.0h 13.3+3.3h 16.7+3.3h
7.5 0:24 6.7+3.3¢ 10.0+5.8bc 13.3+6.7bc 13.3£6.7cd 16.7+3.3fgh  23.3+3.3efg  30.0+0.0ef 40.0+5.8e
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2R3
e JE 1] AP E] Time/d

vl Photoperiod 6 9 12 15 18 21 24 27

8.5 24:0 10.0+5.8¢ 13.3+3.3bc 13.3£3.3bc 13.3+3.3cd 16.7+3.3fgh  20.0+0.0fgh  23.3+3.3fg 23.3+3.3gh
8.5 12:12 6.7+3.3¢ 10.0+0.0bc 13.3+3.3bc 13.3£3.3cd 13.3+3.3gh  13.3%£3.3gh 20.0+0.0gh 20.0+0.0h
8.5 0:24 10.0+0.0¢c 13.3£3.3bc 20.0+0.0b 20.0+0.0bc 26.7+3.3def  30.0+£5.8def  33.3+3.3de 40.0+5.8e
9.5 24:0 10.0+0.0¢ 13.3+3.3bc 23.3+3.3b 26.7+3.3b 30.0£0.0cde  33.3+3.3cde  36.7+3.3de 36.7+3.3ef
9.5 12:12 10.0+5.8¢ 13.3£6.7bc 20.0+0.0b 23.3%3.3bc 23.3+3.3efg 30.0+£0.0def  30.0+0.0ef 30.0+0.0fg
9.5 0:24 13.3£3.3be 20.0+0.0ab  23.3%3.3b 30.0+0.0b 30.0£5.8cde  36.7+3.3cd  40.0+0.0d 40.0+0.0e
10.5 24:0 13.3+3.3bc 20.0+0.0ab ~ 23.3%3.3b 30.0+5.7b 36.7+3.3cd  40.0£0.0cd 50.0+5.8¢ 53.3+6.7cd
10.5 12:12 10.0+0.0¢ 13.3+3.3bc 20.0+5.8b 23.3+3.3bc 30.0+5.8cde  36.7+3.3cd 50.0+0.0¢ 50.0+0.0d
10.5 0:24 13.3+6.7bc 20.0+5.8ab  20.0+5.8b 30.0+5.8b 40.0+£0.0bc  43.3+3.3bc 53.3+3.3bc 60.0+0.0bc
11.5 24:0 23.3+3.3ab 30.0+0.0a 36.7+3.3a 50.0+0.0a 50.0+0.0ab  53.3£3.3ab  60.0+0.0ab 66.7+3.3ab
11.5 12:12 26.7+3.3a 30.0+5.8a 36.7+3.3a 43.3+3.3a 50.0+5.8ab  53.3£3.3ab  56.7+3.3bc 60.0+0.0bc
11.5 0:24 23.3+3.3ab 30.0+0.0a 36.7+£3.3a 50.0+5.8a 53.3+3.3a 60.0+5.8a 66.7+3.3a 70.0+0.0a

x4 TREBERTARHEMERABEZGTHEFERTE/ %
Table 4 The mortality of the hungry apple snails under different basicity and photoperiod conditions
e JE 1] LB E] Time/d

vl Photoperiod 6 9 12 15 18 21 24 27

7.5 24:0 10.0+5.8b 10.0+0.0c 13.3+£3.3d 13.3+3.3d 20.0+0.0d 30.0+0.0ef 36.7+3.3d 36.7+3.3fg
7.5 12:12 10.0+0.0b 10.0+0.0¢ 13.3+3.3d 13.3+£3.3d 20.0+5.8d 23.3+3.3f 30.0+5.8d 30.0+5.8g
7.5 0:24 10.0+0.0b 10.0+0.0c 20.0+5.8cd 16.7+3.3d 23.3+3.3d 36.7+3.3bc 40.0+0.0cd 40.0+0.0fg
8.5 24:0 10.0+5.8b 13.3+3.3bc  20.0+5.8cd 23.3+3.3cd 30.0£0.0cd  36.7+3.3de 36.7+£3.3d 36.7+3.3fg
8.5 12:12 10.0+0.0b 10.0+0.0c 20.0+5.8cd 23.3+3.3cd 23.3+3.3d 30.0+0.0ef 36.7+3.3d 36.7+3.3fg
8.5 0:24 10.0+0.0b 13.3+3.3bc  23.3+3.3cd 30.0+5.8bc 36.7+3.3bc  36.7+3.3de 40.0+0.0cd 40.0+0.0fg
9.5 24:0 13.3+6.7b 20.0+5.8bc  23.3+3.3cd 30.0+5.8bc 36.7+3.3bc  40.0+5.8de 40.0+0.0cd 43.3+3.3f
9.5 12:12 13.3+3.3b 20.0£0.0bc  20.0+0.0cd 23.3+3.3cd 36.7+3.3bc  36.7+3.3de 36.7+3.3d 36.7+3.3fg
9.5 0:24 13.3+3.3b 20.0+5.8bc  23.3+3.3cd 30.0£0.0bc  40.0+0.0bc  40.0+0.0de 40.0+0.0cd 40.0+0.0cd
10.5 24:0 13.3+3.3b 20.0£0.0bc  23.3+3.3cd 30.0£0.0bc  40.0+5.8bc  43.3+3.3c¢d 53.3+3.3b 60.0+0.0de
10.5 12:12 13.3+3.3b 20.0+0.0bc  23.3+3.3cd 30.0+0.0bc 36.7+3.3bc  43.3%3.3cd 50.0+5.8bc 56.7+3.3e
10.5 0:24 20.0+0.0ab 23.3£6.7bc  30.0+5.8bc 36.7+3.3b 43.3+3.3b 53.3+3.3bc 60.0+0.0ab 66.7+3.3cd
11.5 24:0 30.0+£0.0a 36.7+3.3a 43.3+3.3a 53.3+3.3a 56.7+3.3a 60.0+0.0ab 66.7+3.3a 76.7+3.3ab
11.5 12:12 30.0+5.8a 36.7+3.3a 40.0+0.0ab 50.0+0.0a 53.3+3.3a 60.0+5.8ab 66.7+3.3a 70.0+0.0bc
11.5 0:24 30.0+£5.8a 36.7+3.3a 43.3+3.3a 53.3+3.3a 60.0+0.0a 66.7+3.3a 70.0+0.0a 80.0+5.8a

2.2 KIF| pH DGR I 75 02 4% 7 s R A 52

IRIG 25 5] AN S5 T AR A IR AR E RN W R B I L A A M A Y Rk Ay
Br pH (A FDE T IAXHR A IR A R A K R B R, 3R 5 ISR 6 Won, ik | 559 A Ss il 2R 5% (pH {H
6.5—8.5) LA B TR 7 I8 A i 136 K R (pH (. <3.5) FHsE (pH {5 =10.5) BREEAF] T4 FI2 4 K &
B 3 MASTE] G JE I X A A MR R i 9 R M R 85 SR ] 0 7 B BE AR R T, 4 A B 0 R T 16 SR di R, ok o
12 h I TCE ISR T AR AR IR AR E IS KORIAR, AT A AR AT T, 24 h SGIRAT pH (B 7.5 BFA R i
RE G R WIS Y5 15 K 21 KA 27 RAGH IR E KRS8 11.36% 15.69% F1 17.78% ; HIZE: 24
h YEHEF , pH {H 8.5 1 pH {H 6.5 B AR TG TR 27 K514 16.94%F1 16.74% , 151 24 h YEIERERZ 2
PR IR T (I K . 5 24 h EIRSM FAIEE, 12 h SERERITCE IR 414 B4R 8 K A8 T A 18] BE Al pH
(B A BRAAT ARG | 4 ) 2 T PR AL SRR ARG, W6 56 27 K, e KR F I K & 02 12 h YGIERFN pH {E 7.5 ARy
7. 03% , A fie/IMA B KSR R TC G IR A9 pH (8 2.5 F1 pH {H 11.5, 50510 3.96% 1 4.16% , 4Rk
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B pH {H 3.5 LIF MBI pH {H 10.5 DL E, BIEAEA EIRAALBETR | 76 Fr A IS0 9 AR 7 SR A PR B0 IR AR AL
A R L A BT 3 107 o B, (AR AR HAIC, AT 3 d RIS KRBT 2.0% , /NI pH A 2.5 O
AAF,120.23% , Ui pH E<3.5 5 pH {H=>10.5 /=Bl T AF IR A R AT AEIOE AT T XA il /E
M,

£5 FEBERME SCAEEFOESEEEEKSE %

Table 5 The effects of acidity, photoperiod, and treated time on apple snails growing rate

A 1 AEBRA ] Time/d

pH Photoperiod 3 9 15 21 27

2.5 24:0 0.83+0.011 1.67+0.02) 2.04£0.041 3.07+0.02K 4.33+0.02K
2.5 12:12 0.25+0.02) 1.48+0.03K 2.01£0.041 3.01+0.03KL 4.06+0.02L
2.5 0:24 0.23+0.02] 1.07+0.02L 1.97+0.051 2.96+0.04L 3.96+0.03M
3.5 24:0 1.87+0.03E 2.99+0.03F 3.88+0.07E 4.95+0.02F 5.46+0.03H
3.5 12:12 1.04+0.03H 2.09+0.04H 2.96+0.03G 3.76+0.03] 4.57+0.02)
3.5 0:24 1.07+0.02H 1.77£0.041] 2.87+0.03G 3.82+0.02) 4.33+0.02K
4.5 24:0 2.05+£0.03D 3.58+0.04C 5.96+0.04C 7.56+0.01C 9.03+0.03C
4.5 12:12 1.49+0.02G 2.16+0.04H 3.26+0.04F 4.88+0.02FG 6.04+0.02F
4.5 0:24 1.45+0.02G 1.85+0.051 2.55+0.04H 4.65+0.02H 5.76+0.03G
5.5 24:0 2.87+0.03B 4.88+0.03A 7.36+£0.04A 10.05+0.02B 13.46+0.03B
5.5 12:12 1.96+0.02D 3.58+0.05C 5.96+0.05C 6.68+0.02D 7.38+0.03D
5.5 0:24 1.78+0.03F 3.15+0.04E 4.02+0.03DE 4.53+0.021 5.36+0.021
6.5 24:0 3.12+0.02A 4.34+0.08B 6.32+0.03B 11.74+0.03A 16.74+0.02A
6.5 12:12 2.16+0.04C 3.35+0.04D 4.06+0.03D 5.12+0.02E 6.33+0.02E
6.5 0:24 2.05£0.02D 2.68+0.04G 3.98+0.03DE 4.82+0.02G 5.47+0.02H

[FIZEHE R R RS 7 RER R 22 54 3% (P<0.01)

®6 ARWMEEH SEEBPNEETHEFBEEERE/ %

Table 6 The effects of basicity, photoperiod, and treated time on apple snails growing rate

St 1 AL ] Time/d

pH Photoperiod 3 9 15 21 27

7.5 24:0 4.98+0.03A 8.67+0.03A 11.36+0.02A 15.69+0.03A 17.78+0.04A
7.5 12:12 2.18+0.02E 3.32+£0.02E 4.27+0.03E 5.42+0.02D 7.03+0.03D
7.5 0:24 2.09+0.02FG 2.98+0.03F 3.56+0.02G 4.34+0.02G 5.47+0.041
8.5 24:0 4.86+0.02B 8.54+0.02B 11.06+0.02B 14.89+0.03B 16.94+0.03B
8.5 12:12 2.15+0.02EF 3.02+0.02F 3.86+0.02F 5.06+0.02E 6.87+0.03E
8.5 0:24 2.04+0.02G 2.87+0.02G 3.32+0.02H 4.36+0.02G 5.34+0.031
9.5 24:0 3.36+0.01C 6.72+0.02C 8.66+0.02C 10.56+0.02C 12.43+0.03C
9.5 12:12 2.08+0.02FG 2.74+0.02H 3.64+0.02G 4.46+0.03F 6.52+0.04G
9.5 0:24 1.94+0.02H 2.59+0.021 3.22+0.021 3.94+0.031 5.06+0.04])
10.5 24:0 2.88+0.04D 3.45+0.02D 4.52+0.03D 5.49+0.03D 6.67+0.03F
10.5 12:12 1.86+0.04H 2.54+0.031 3.26+0.03HI 4.24+0.02H 5.64+0.04H
10.5 0:24 1.75+0.021 2.39+0.03) 3.04+0.03) 3.86+0.031 4.54+0.03K
11.5 24:0 1.02+0.02] 1.69+0.02K 2.45+0.02K 3.66+0.02) 5.02+0.03J
11.5 12:12 0.34+0.02K 1.02+0.03L 1.83+0.02L 3.75+0.02) 4.42+0.04K
11.5 0:24 0.32+0.02K 0.96+0.03L 1.48+0.02M 2.54+0.02K 4.16+0.04L

2.3 AN[RIPREE SR A XA A7 R B ) A
MR T FN3E 8 AT LU M AR AR MR E MR 25 1F T 77 B B FRE AL 3 1 B8 LU LR 2% AR 1 1 285, T B9 ey B4k
I B LA IR T AL B, T AN AR A R, AR AT B0 1—2 U, 7 B 5 S EAAS B, AR A7 IR
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fE 12 h OGHR 423 | SRR S
FpH {H 7.5 (9 12 h LIRS

SAE R ER R, OGBS T I R AR, RIS LT, pH {H 6.5
TE A BRI O 1600 K7, Ak i s, Ak D it f i HE R i DL T
pH {5 5.5 1 pH { 8.5 9 12 h SIREAF T =0 2, A 1300 KL, bRl m, Wb a8, e

ZMEF 12 h OGREAY pH {E 9.5 Fl pH {H 4.5 BYAbFRAAT A5 197 B4, 43011 800 Ki AN 700 i, Ho e Ab B 7~
BB ARILT 250 A ; F= Bl AR R AR S UL T, pH {H 2.5 A1 pH {H 3.5, 3 5I7E 24 h JEIRA TR AT
158 20 ki, BRI AE N pH H 2.5 TGIRRTY 6.06% . 40, pH {H 11.5 JTOEEME FRYF=on& HA 20 ki, 57
AN 5.97% Ak i, 2 17.53 d, AT UL pH i <3.5 Fil pH {6 =10.5 2™ SRR A7 IR 1) %

B AE ST, U0 7 B RO BRI AL 5 K R ) A e 4 S IR Bl 4 B b 3L i 7 o A1 ) R N B K B )RR AL
T 2 B LA B3 1) i 25 BN 3 b o il VE A

F7 AEBEEG AEHNESYNEFEN~NE L HEMBLRAZMm
Table 7 The effects of different acidity, photoperiod and food conditions on apple snails egg quantity, incubation time and hatchability

o 7B/ R YA g e s
pH Ph{i{iji?od Egg quantity Incubation time /d Hatchability /%
M E Feeding AR No food M A Feeding NI No food M E Feeding AR No food
2.5 24:0 50.0+2.0 K 20.0x1.2 F 17.60+0.04 BC 17.69+0.03 B 6.53+0.02 GH 6.48+0.33 GH
12:12 100.0+4.7 H 30.0x1.2 E 17.53+0.03 CD 17.65+0.03 B 40.06+0.12 E 26.74+0.33 E
0:24 40.0+2.1 K 20.0£1.2 F 17.66+0.03 B 17.78+0.04 AB  6.24+0.078 H 6.06+0.07 H
35 24:0 80.0+3.5 1 20.0+1.2 F 17.46+0.03 E 17.89+0.04 A 7.36+0.07 FG 7.07+£0.06 FGH
12:12 200.0+6.1 D 40.0+2.1 D 17.37+0.00 F 17.43+0.03 C  58.84+0.35 D 54.83+0.21 D
0:24 70.0£2.6 J 20.0+1.2 F 17.50+0.03 CD 17.66+0.03 B 7.08+0.05 FGH 6.93+0.04 FGH
4.5 24:0 110.0+5.3 H 30.0£1.2 E 17.66+0.03 A 17.85+£0.03 B 7.56+0.06 F 7.43+£0.02 FG
12:12 700.0£6.7 C 50.0+3.5 C 15.54+0.03 J 15.68+0.03 F  64.34+0.46 C 60.35+0.61 C
0:24 108.7+0.7 H 30.0+1.2 E 17.26+0.00 G 17.46+0.03 C 7.41+0.03 FG 7.23+0.05 FGH
5.5 24:0 150.0+4.7 FG 40.0+2.1 D 16.33+0.00 I 16.54+0.03 E 7.92+0.06 F 7.74+0.07 FG
12:12 1300.0+6.1 B 60.0+2.5 B 14.56+0.03 K 15.68+0.03 F  75.39+0.46 B 70.01+0.67 B
0:24 140.0+4.4 G 30.0+1.2 E 17.26+0.03 FG 17.32+0.03 D 7.75+£0.07 F 7.56+£0.04 FG
6.5 24:0 170.0£4.7 E 50.0+3.5 C 16.47+0.03 H 16.56+0.03 E 8.04+0.04 F 7.84+0.06 F
12:12 1600.0+6.4 A 70.0+3.5 A 14.00+0.03 L 14.33+0.03 G 82.58+0.49 A 75.34+0.50 A
0:24 160.0+4.2 EF 40.0+2.1 D 17.22+0.03 G 17.34+0.03 CD  7.88+0.05 F 7.67+£0.07 FG
F8 AREWMEEME ERMLYIEFIZNF=NE L H AL ENRm

Table 8 The effects of different basicity, photoperiod and food conditions on apple snails egg quantity, incubation time and hatchability

Va2 A

S ANy

MEL

pH P}iﬁt({?fi?od Egg quantity Incubation time /d Hatchability /%
M E Feeding ARIEE No food A Feeding A No food T E Feeding ARIEE No food
7.5 24:0 180.0+2.5 E 70.0+2.3 C 16.60+0.00 G 16.79+0.04 E 8.23+0.02 F 7.98+0.07 F
12:12 1600.0+6.4 A 90.0+£2.0 A 13.53+0.04 K 13.55+0.04 H 84.66+£0.41 A 76.74+0.06 A
0:24 170.0£2.1 E 60.0£2.3 D 16.86+0.04 F 16.88+0.04 E 8.04+0.05 F 7.76+0.03 F
8.5 24:0 149.3x1.3 F 50.0+1.2 E 16.86+0.04 F 16.88+0.03 E 8.03+0.03 F 7.87+0.03 F
12:12 1300.0+4.4 B 80.0+2.3 B 13.57+0.04 K 13.63+0.04 H 80.14+0.06 B 74.83+0.06 B
0:24 140.0£2.5 F 40.0x1.2 F 17.05+0.04 E 17.06+0.04 D 7.78+0.03 F 7.63+0.03 FG
9.5 24:0 120.0£2.0 G 30.0+1.2G 17.15+0.04 DE 17.66+0.04 A 7.56+0.03 FG 7.43+0.03 FGH
12:12 800.0+4.2 C 50.0+2.0 E 13.84+0.04 J 14.08+0.03 G 65.34+0.06 C 60.35+0.04 C
0:24 110.0£2.1G 30.0+£1.2G 17.26+0.04 CD 17.26+0.04 C 7.41+£0.03 FG 7.23+0.03 FGH
10.5 24:0 50.0+2.1 HI 40.0£2.1 F 17.33+0.04 BC 17.44+0.04 B 6.92+0.03 GH 6.74+0.03GHI
12:12 230.0+3.1 D 60.0£2.5 D 14.26+0.04 1 14.68+0.03 F 55.39+0.04 D 43.01+0.53 D
0:24 40.0+2.0 1 26.7+3.5 GH 17.52+0.04 A 17.26+£0.04 C 6.75+0.03 GH 6.56+0.06 HI
11.5 24:0 60.0+2.1 H 30.0£1.2 G 17.47+0.04 AB 17.50+0.04 B 6.44+0.07 H 6.28+0.05 I
12:12 120.0+2.6 G 50.0+£2.1 E 14.53+0.03 H 14.68+0.03 F 35.58+0.61 E 21.34+0.67 E
0:24 50.0+2.0 HI 20.0+1.2 H 17.49+0.04 A 17.53+0.04 AB 6.26+0.02 H 5.97+0.05 1
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(NS ol L ol N S I e (Y & 1= B S 3 N e R = N N ) e B2 I R
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