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Effects of pH on Clearance Rate, Ingestion Rate and Absorption
Efficiency of Different Sizes of Tegillarca granosa
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Abstract: The effect of ocean acidification on shellfish was a long—term process, however, the water pH can
be changed rapidly in aquaculture. Therefore, the study of physiological responses of shellfish in different
sizes under different pH stress would be with significatively value in the aquaculture. In this study, we used
the blood clam (Tegillarca granosa) with different sizes (9.12 mm, 22.38 mm and 32.35 mm) as a model to

explore the effects of feeding physiology under different pH (6.5 - 9.5) stress (Table 1). Clearance rate,
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ingestion rate and absorption efficiency were determined in static bioassay tests, which were used to represent

the feeding physiology of the mud clam. At pH = 8.5, the clearance rates from high to low were as follows:

large > medium > small (Fig. 1); the ingestion rates from high to low were as follows: medium, large, small

(Fig. 2); and the absorption efficiencies from high to low as follows: medium > small > large (Fig. 3).

Although the large blood clam had the highest Clearance rate, the medium blood clam had higher ingestion

and absorption capacity. The clearance rate, ingestion rate and absorption efficiency of blood clam were

related to pH and its size (P < 0.05) by two—way ANOVA. The influence of pH on the clearance rates were as

follows: small (P < 0.05) < medium (reference) < large (P > 0.05) (Fig. 1); the influence of ingestion rates

were as follows: large (P > 0.05) < small (reference) < medium (P < 0.05) (Fig. 2); and the influence of

absorption rates were as follows: small (P > 0.05) < medium (reference) < large (P < 0.05) (Fig. 3). The

Ingestion rate of medium blood clam was greatly affected by the environmental pH, and the absorption

efficiency of large blood clam was greatly affected by the environmental pH.

Key words: Tegillarca granosa; pH; Clearance rate; Ingestion rate; Absorption efficiency

biE N IES R, FBORS COL WEE
AN, TR T i ) CO, FEUETE
MR Ak, X A]RE A A U1 K B AR Ak
(Wittmann et al. 2013), WIEXZH. K.
if g R ET IR (EA RS 2014).
B FLRA, 2473 pH KT 7.5 sl (K pH
KT 7.2 B, iif AR K R R IR (pH = 7.6)
24 T 50% (Ringwood et al. 2002); TGitse
HC1 &2 CO, BRILHEIK, #a R 7152
K568 11 B FEAK (Shiatal. 2017); {% pH £f#
FHiE (Cyclina sinensis) #5464 % HEL & & 1
TR (BEUESE 2018).

T PE R AT DL 1 82 ) 2 — N K B
T, ARAEFRIE IS A B 22 2 N O R I [) N 203
TR pHe HUL, WA FEIREE TRLEA [
pH ZAF T B A Ema N xf DR IR B &
. HAET, JEIH (Tegillarca granosa) 7%
A 2 R DUR TR, 7RI &K IR 2
PR il oK R pH TR (E 7 E
1995), B 7K e N T 3G St 2> /K 44 pH T B (fi]
S 20090, IR (FREIEESE 2006).
KRB R CGRIREE 2012), FRIAK A #
S5 N] REAE K I B] Y 2SO 7KAR pHe 7K A& pH R
A N oz (B s LRI & AR B4R bR . 4 pH
N 7.8 B, =i (Hyriopsis cumingii) %

K RIE R g, pH N 6 I, JEKERE,
TR, BEKEFEFN GRS 2004).
pH 7E 7 VAN, DU DL Fe AR K5I8 J01i Fa stk
FRRA, . HKE RERRERNY 7%, ik
MR EVEEN R R, DU T —Fhil TRk
RE CHKIEEE 2006). SZEER] pH XF&TH
BB DL (Pinctada fucata) ¥R B AW &7
M (P <0.01), &5z H s R HE ) B 2230
BiR 1 CalzdbAE 2011). AW T AE pH
AR ZFh NS RIS IE R . JEE R, W
W, Rl E . AR RS
530 F.

1 MRS

1.1 LR

S YRt FAI R L T B 2R B AE TR
il RHBE R R /8. R K
SRR, KRS TR K (3235 +
1.95) mm. R PRI 37K (22.38 £ 1.51)
mm AN RT3 764K (9.12 £0.79) mm,
SIS VR H AR 2 AR 1. SR DURAE
Ja BRI 77 R UF R AMA, & BRI b
FeRME IR A AEAEY), BT TR 5
W RHL AR . K 100 L (1, £ HrE
WEKE R 7 d, LI AN ] W e, R H 3K



+ 748 + =24 Chinese Journal of Zoology

54 %

#1 LRARHKAEWZRE (n=30, FHME £ bR

Table 1 Biological measurements of Tegillarca granosa in the experiment of pH (n = 30, Mean + SE)

ki AN TG T ToreE THE
Size Shell length (mm) Shell width (mm) Shell height (mm) Dry shell weight (g) Dry body weight (g)
/)N Small 9.12+0.79 5.52 £ 049 7.08 +0.59 0.1623 +0.0370 0.017 4+0.002 8
' Medium 22.38+1.51 14.00 £ 0.93 17.49 £ 1.19 2.8338+0.1515 0.0813+0.003 5
X Large 32.35+1.95 2149+ 1.15 23.96 +1.87 10.3014+0.701 6 0.9304 +0.063 2
E 100%, FHBE AR AL BERAEHEGHE (Isochrysis KA pH R E -
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Fig. 1 Clearance rates of Tegillarca granosa
with different pH
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Different letter on line chart indicate significant difference in same
specification; ** (P < 0.01), *** (P < 0.001) indicate significant

difference with small specification as control in pH = 8.5.
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Fig. 3 Absorption Efficiencies of Tegillarca
granosa with different pH
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7 [ JE R (Procambarus clarkii) 7E pH
(pH=10.2) fpie T HAEZH 45 /B BN B
T, BEAE IR, PRI b R A0
WL IATE, A0 A, SR SZ B B
il (B 5 FLEE 2016). BRIk b, BE414140H
TR ISR FERE 252 2 pH FIsEm . 522
HAH ) Na'-K -ATPase & 1% 7K A4 A 4 30
WS B BE R (BRRS 2015), Mk
WFFTREA, R )3 R B B/ K A 3556 e PG R
R Na'-K ' -ATPase W& TEAM#HIEH, H
B 2% 1 B A TE AR A AR A (IR W AR
2007), B pH T FEFMK pH 585 B[R] E K
[F) R4 {fi B2 23 ) Na'-K'-ATPase B /19
B SR 2001). FiRSEREY, pH
AN 2 S 7K A AR 0 ) B 2H 2R 8 ) % i o 2

Na'-K'-ATPase % /17~ 2E 520, pH it — @i
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77, ARBE VR EGE T s el . x5
ARSI, /NEURE AN RS PR IR R s TR
FAE VR R SEIR 25 A . AHOCHT AR R, 4
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