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Growth characteristics of Manila clams (7apes philippinarum) grown in

boxes to block mud shrimp (Upogebia major)
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Although mud shrimp (Upogebia Major) provides benefits on the tidal flat ecosystem, it is causing the mass mortality
of Manila clam (Tapes philippinarum) and large economic loss to the aquaculture farmer due to spreading in the entire
coastal clam farm area of the West Sea of Korea. In this study, a mud shrimp blocking box for cultivating clam was
tested to prevent the mud shrimp from invading the habitat of the clam. To determine the effect of the blocking box,
the growth characteristics of the clams under various culture conditions were investigated. The shell length, total weight,
condition index, the presence of mud shrimp in the box, and the soil decay in the box were examined according to whether
the clams were raised in the box or in natural state, whether the box is covered with a net or not and the gap size of
the box. As a result, no significant differences in shell length, total weight, and condition index were found between the
clam grown in the box and the natural state (P>0.05) without any evidence of invading of mud shrimp to the box. In
addition, the soil inside the box was in good condition, not decayed. Therefore, using the mud shrimp blocking box, mud
shrimp can be prevented from propagating to the habitat of the clam, thereby contributing to the normal production of

the clam and thus to restoring the clam farming.
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Fig. 1. Schematic of clam cultivating boxes with a 3 mm and 5
mm gap width.
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Fig. 2. Experimental diagram for the growth test for Manila clam
in mud shrimp blocking box.
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Fig. 3. Location of the growth test for Manila clam in mud shrimp
blocking box from Jul. to Oct. 2017 in Joogyo tidal flat.
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Fig. 4. Mud shrimp holes on Joogyo tidal flat for the growth
test for Manila clam in June 2017.
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Fig. 5. Monthly changes of Manila clam’s average shell length
(SL £ SD) according to net covering and box condition from
Jul. to Oct. 2017 in Joogyo tidal flat.
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Fig. 6. Monthly changes of Manila clam’s total weight (TW +
SD) in average according to net covering and box condition
from Jul. to Oct. 2017 in Joogyo tidal flat.
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Fig. 7. Monthly changes of Manila clam’s condition index (CI
+ SD) in average according to net covering and box condition
from Jul. to Oct. 2017 in Joogyo tidal flat.
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Table 1. Significance test results of shell length, total weight and
condition index of Manila clam for box condition without net

Open (Set A)

Month Shell length  Total weight andition
index
7 p=0.29 p=0.09 p=0.10
p=0.26 p=0.13 p<0.05
p=0.81 p=0.65 p=0.73
10 p=0.12 p<0.05 p=0.31

Table 2. Significance test results of shell length, total weight and
condition index of Manila clam for box condition with net cover

Covered (Set B)

Month Shell length  Total weight andition
index
7 p=0.43 p=0.40 p=0.35
8 p=0.15 p=0.12 p<0.05
9 p=0.31 p<0.05 p=0.85
10 p=0.49 p=0.07 p=0.31

Table 3. Significance test results of shell length, total weight and
condition index of Manila clam for box condition (No
classification of net conditions)

Month Shell To_tal andition
length weight index
7 p=0.19 p=0.07 p=0.35
8 p=0.98 p=0.78 p=0.92
9 p=0.47 p=0.14 p=0.97
10 p=0.58 p=0.20 p=0.12

= 5 mm AR o FHF 0.0060] Fl, 3 mm AFAFY
gt 0.0020] 2RLA1, ARl AFE) o wfj Fst 0.0010]
AFQLT.

A} 2710w ek Ak AR Rt 2ot
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gro] Hluli= Wi 0.056, 3 mm A= Hat 0.052,

A
_4

AA7E s A AdE A = 005490 TEs HE
24 W 5 mm GRpef| A 7|2 HpAEre] Hvke= et
0.050, 3 mm AAF= Hat 0.054, A1 AME] A o=
0.055%1ct Tl 2ol gt 42 shA] e o=
5 mm AR} HRR|2Re- 4t 0.053, 3 mm AR Bt

0.053, #4431 Jef & wi= 0.054%t
A 2o w2 -0l HA ATE Table 1~29]
LFERTE Table 12 152 QA 92> 7495, Table
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Table 4. Significance test results of shell length, total weight and
condition index of Manila clam for existence of net (box condition
classified)

Table 5. Significance test results of shell length, total weight
and condition index of Manila clam for existence of net (box
condition not classified)

Shell length

Month
Smm 3mm No box
p<0.05 p<0.05 p<0.05
p<0.05 p<0.05 p<0.05
p=0.23 p<0.05 p<0.05
10 p<0.05 p=0.43 p<0.05
Total igh
Month otal weight
Smm 3mm No box
7 p<0.05 p<0.05 p<0.05
8 p<0.05 p=0.10 p<0.05
9 p=0.28 p<0.05 p<0.05
10 p<0.05 p=0.32 p<0.05
Condition index
Month
Smm 3mm No box
7 p<0.05 p=0.30 p<0.05
8 p<0.05 p=0.19 p<0.05
p=0.47 p=0.07 p=0.26
10 p=0.10 p=0.22 p=0.40
2= Tare 92 A9 AuE YEidioh A9 27)9]
799 A9 M= AlFT W i 2qtoll A 2, DS,
HIHHE WLE Zpo]7) gl 210 ® Lpehyt) 8Hol= 7
S s R S i ] P 7 ¢ S| ) =l ) ) S el
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U= BRI H|RheT} =9k, T1go] Rl Aol
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e} ‘*D}(Table 3).

1§l TR g0)3) 7 A (Table 4)o] A HTHE

Month Shell thal C(?ndition
length weight index
7 p<0.05 p<0.05 p<0.05
8 p<0.05 p<0.05 p=0.17
9 p<0.05 p<0.05 p=0.13
10 p<0.05 p<0.05 p=0.09

Table 6. Clam remaining rate (%) by condition of box and net
at the end of the experiment.

Open Covered
5 mm 25 32
3 mm 34 36
No box 1 10

Table 7. Soil Pollution degree by condition of box and net.

Net Box COD AVS
condition condition (mg/g.dry) (mg/g.dry)

3 mm 3.6 0.002

Covered 5 mm 3.7 0.004

No Box 32 0.012

3 mm 4.1 0.003

Open 5 mm 35 0.002

No Box 4.6 0.002

Average 3.8 0.004
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A FR7E Gl A= UERYTH(Table 5).
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