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Abstract: The median lethal pH (Lpuso) Was investigated for pH tolerance of Chinese Grass Shrimp

(Palaemonetes sinensis) by the hydrostatic toxicity experiment method. The acidic range of pH was 3.0, 3.2,
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3.4, 3.6, 3.8 and 4.0, and the alkaline range of pH was 10.4, 10.6, 10.8, 11.0, 11.2, and 11.4. The Lyuso in the
acidic range was 3.416 for 24 h, 3.426 for 48 h, 3.463 for 72 h and 3.463 for 96 h, respectively (Table 2); The
Lonso in the alkaline range was 10.813 for 24 h, 10.609 for 48 h, 10.516 for 72 h and 10.516 for 96 h,
respectively (Table 4). Security pH values were 4.463 and 9.516, respectively. Subsequently, the effects of pH
on the oxygen consumption rate, ammonia excretion rate and asphyxiation point in P. sinensis were studied
by hydrostatic test based on Lyus0. The pH values were set to 4, 5, 6, 7, 8, 9, 10, and pH 7 was control group.
We used the software SPSS 18.0 to analyze the experimental data. An analysis of variance (ANOVA) was
used to analyze the experimental results, and Duncan was used for multiple comparisons. The results showed
that oxygen consumption rates at pH 9 and 10 were significantly increased compared to the control pH (P <
0.05), and other pH groups did not have significantly change (P > 0.05) (Fig. 1); the ammonia excretion rates
at pH 5 and 6 were significantly higher compared to the control pH (P < 0.05), and other pH groups did not
have significantly change (P > 0.05) (Fig. 2); the range of oxygen-nitrogen ratio (O/N) in P. sinensis was 4.14
~10.95 at pH 4 - 9, indicating that protein was the main energy supply material, however, O/N at pH 10 was
sharply increased to 29.62 and the main energy supply material was fat instead of protein (Fig. 3). The
asphyxiation point of P. sinensis had no significant difference among different pH groups (Fig. 4). The
experimental results show that P. sinensis has strong tolerance to pH, but pH can affect respiratory
metabolism and energy supply way in P. sinensis.
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Table 1 Acute toxicity of acidic pH on Chinese Grass Shrimp

BET-% Mortality rate (%)

pH
24h 48 h 72h 96 h
7.0 (K20 Control group) 0 0 0 0
3.0 95 100 100 100
3.2 90 100 100 100
3.4 30 55 60 60
3.6 15 25 30 30
3.8 10 10 10 10
4.0 25 25 25 2.5

£ 2 BT P R/NKBERA F R [ #£ 303t pH
Table 2 Medial lethal pH (L,ns0) at acidic pH at different time points in Chinese Grass Shrimp

e I XA FEAH FATE M

Time (h) Regression equation COrre.Ia.non Sample number Medial lethal pH

coefficient (Lphso)

24 y =-3.750x + 17.810 0.928 3 40 3.416

48 y = - 3.455x + 16.836 0.997 2 40 3.426

72 y = - 3.710x + 17.847 0.999 4 40 3.463

96 y=-3.710x + 17.847 0.999 4 40 3.463

[T RE R x 482 pH, y ARRIET MEZR A7 . In the regression equation, x is pH, y is death probability unit.
R3O pH NP MBI ST SR
Table 3  Acute toxicity of alkalic pH on Chinese Grass Shrimp
SET3 Mortality rate (%)

PH 24 h 48 h 72h 96 h

7.0 (XFHE 4L Control group) 0 0 0 0

10.4 0 20 35 35

10.6 20 60 65 65

10.8 60 70 75 75

11.0 60 90 90 90

11.2 95 100 100 100

11.4 100 100 100 100
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Table 4 Medial lethal pH (Lnso) at alkalic pH at different time points in Chinese Grass Shrimp

MR AR HK

Ab I R] [ 75 Correlation FEASL 558 pH Medial
Time (h) Regression equation coefficient Sample number lethal pH (LpHso)
24 y = 3.720x - 35.223 0.893 5 40 10.813
48 y = 3.315x - 30.168 0.9511 40 10.609
72 y = 2.645x - 22.814 09711 40 10.516
96 y = 2.645x - 22.814 09711 40 10.516

[ 75 FErf x AAK pH, y AARIET-HER H47 . In the regression equation, x is pH, y is death probability unit.

2.2 pH X HH/NC BT PRI AR 1R R
221 pH X ENMCBIMERRREME  pH
XA NI FE A R 2 WL 1, pH 7E 5
INAEE R K, H 0.13 mg/ (gh), (HEXHER
HILEBFMEZEST (P> 0.05). % pH 4 AFEA
LA pH 2 9 F1 10 I dg s, 430k %) 0.30 mg/
(gh) F10.35mg/ (gh), BEmEmTHIHA (P
< 0.05), A% pH 415X M R -8 B
P2 (P >0.05),

2.2.2 pH XA/ KBIFHER RN pH
XA N IR HES e s i an 8 2 s,
ZA%AE pH 10 I A, 24 0.010 mg/ (gh), {H
Ex Az mdt e #E xR (P>0.05). pH
78 5 F1 6 I 25 mr, 4308 0.029mg/ (g h)
F1°0.032 mg/(g h), &3 m TX B4L(P < 0.05),
LA Ab HE2H 5 6 B 2 TR Y AT S 2

0.5
0.4

03 be

0.1

FELE
Oxygen consumption rate [mg/(g - h)]

0.0

(P>0.05).

223 pH XWHENMEIFERKKZWE  pH
X AR N KB IR R L (O/IND FIsZmin i 3
Fi7R, # pH AFAILL 10 f5 s, A% T 29.6,
BEETHAALEA (P < 0.05). % pH AbEE
LA 5 I A, 10 4.14, WK TR (P
< 0.05), 4% pH 415X 42 % B
PEZES (P >0.05),

224 pH WHEMEBIFERSKZEWE  pH
XA NI S S R I 4 R, &
pH AbFE2H f 25 B S AE 5 I B, b 0.62 molL,
7 9 A%, & 0.51 mg/L. HA[A pH Xfh4E
AN IR 1) 22 5 P VA 3 e (P > 0.05).
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Fig. 1 Effect of pH on oxygen consumption rate in Chinese Grass Shrimp

ANEATAR AR i 2257 3% (P <0.05). Different letters mean significant difference (P < 0.05).
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Fig. 2 Effect of pH on ammonia excretion rate in Chinese Grass Shrimp
NG MR P RER R 2 7 52 (P <0.05), Different letters mean significant difference (P < 0.05).
%35 .
£ 30
g
= 25 -
&
g 20 ¢
&
"o%n b ab b ab :
A % ab S S
=] ~—— a — i
ey 5 - ‘\\k‘*\‘ - ""J%/’
® +
® 9 s s .
4 5 6 7 8 9 10
pH

Bl 3 AR pH Mpha/MOBIFEE K
Fig. 3 Effect of pH on O/N in Chinese Grass Shrimp

AN AR PR R M 2 57 825 (P <0.05). Different letters mean significant difference (P < 0.05).

Asphyxiation point (mg/ L)

0.7

0.6

0.5

0.4

0.3

[ a
a a a
T a
—— o e a i
' \% e % o
4 5 6 7 8 9 10
pH

B4 AR pH MNP NCBIFE R R
Fig.4 Effect of pH on asphyxia point in Chinese Grass Shrimp



<328+ 7% Chinese Journal of Zoology 52 %

FEFRIE P BT IR 2 AR KSR T pH R FR
T ANE A 2B K LB AT, X SRk Ak
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4% 2009, £ HHEAE 2011), Jf HAEA 4% pH
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10.516. AN ERERR RS54 T (1) 24, 48,
72 K196 h (180 pH (Lpuso) 43014 3.416.
3.426. 3.463 fl13.463, %4> pH Jy 4.463. 51
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A BRI o ANF /KA B HAE pH i
A N IFIRACHEAN, HETOCT pH X
IKAE B DT AR IR R e 2 A =AY, —
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1995, W3E KL 2015), WESEAE (2015) A
h AT BEAEIX IR BN R A Y AR R 1T 7 A R
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IX B 55 BRI (1 3 N AL AR AL o AR AEBR P pH
41, JUHJE 9. 10 dbEEY], FHAFEREHT
TR, BRI SO 5 — PSS 3 AL AR AR,
AR B[R —Fh B AR pH a7 5K
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