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The season for efficient release of seedlings of the Kuruma prawn Marsupenaeus japonicus
relative to the population of the Sharp-nosed sand goby Favonigobius gymnauchen in the
Kosugaya tidal flat of Ise Bay
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Abstract : We investigated the effective season of direct kuruma prawn seeding on tidal flats using genetic
paternity analysis and by releasing seedlings earlier than the typical seeding season (from June to August)
by manipulating the production of spawn. The percentage of recaptured seedlings that were released in
April was higher than that of seedlings released in June and August. So the effective season of the kuruma
prawn seedings directly to the tidal flat would be supposed as earlier season just as April. It was
accordingly observed that the predation of kuruma prawn seeds by the short-nosed sand goby, which is
common in the area of kuruma prawn seeding, was weaker in April than in the normal seeding season.

Predation by the short-nosed sand goby would influence the percentage of the recaptured seedlings.
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Fig.1 The areas where the seedlings were released

(indicated by St. A, St. B, and St. C) and the fish markets

(indicated by e) that were surveyed for Kuruma prawns that

were caught by trawl net fishing.
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Table 1. Microsatellite DNA markers used in the discrimination of the parents of the seedlings

Heterozyogosity :
Locus Number of allele PIC* Pr1mer' seqtlence
He Ho 5=3)

F: TGTGTGTGTATGTGTGCTTGTG
Mja3 01 3 0.250 0.242 0.215

R: TCTCTAATTCCTTTACGGCCAC

F: TGGAGTTTGTTTGAAATCCTGA
Mja3_02 4 0.250 0.700 0.605

R: CTGCCTTTGTTGATGTTITGTGT

F: GCGTGATGGTAGTGAGTGTTGT
Mjad 03 9 0.857 0.901 0.819

R: TATCTATCCTCGTCCCTCTCCA

F: TTTTAGGGGCATTTTAGCACAT
Mjad 04 12 0.750 0.958 0.890

R: GCAAATATAAGCAATGCCATGA

F: TCATCTGCTGTTTTGGTGAAAC
Mjad 05 8 0.750 0.867 0.789

R: AAAGGAAGAAGAAATTGTGGCA

F: CGTAACAGCTCTACCTCCGTCT
Mja5_06 8 1.000 0.800 0.725

R: TATCCCTTCGTGTTGTCGTATG

F: GACGATTCCTCAAGGAGACAAG
Mja5_07 7 1.000 0.850 0.770

R: TTTGACTTCGCGTTTATCAGAA

* Polymorphism Information Content
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Fig.2 The collection points (indicated by ‘@’ ) in the
predator research study in the Kosugaya tidal flat.



Fig. 3 The small fishing boat (a) and the dredge net (b) used

in the predator research study.
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Table 2. The seedlings recaptured by the DNA analysis in each production. () shows the average cephalothoraxes length, and values

are mean + standard deviation. The recapture rates were tested with Z-tests

A) Number Number of recuptured seedling Recupture rate Recupture rate
Production No.  Seeding month of s'eedljng in 2010 (inds.) in 2011 (inds.) B . Z- test . Z-test
(inds.) (Average C.L) (Average C.L.) (inds.) (inds.) (B/A)*10 (CIA)<10
12 )
a:2010-1st Jun. 950%10" 12 14 1.26 b*, c** 1.47 ¥
(43.14£6.6 mm) (51.8+0.8 mm)
2 ©6)
b:2010-2nd Aug. 850x10* 2 8 0.24 a¥, c** e* 0.94 c**
(35.4+8.5 mm) (42.7+8.6 mm)
- 7
c:2011-1st Apr. 78x10* 7 7 8.97 PR L 8.97 @k PRk Jr gk
(43.6+5.9 mm)
- 8
d:2011-2nd Jun. 950x10* 8 8 0.84 c** 0.84 c**
(47.1£8.7 mm)
- 13
e:2011-3rd Aug. 850x10* 13 13 1.53 b*, c** 1.53 c**
(44.8+8.3 mm)
* P<0.05 ** P<0.01



Lateolabrax Jjaponicus, 7 W % A Acanthopagrus
IV UA Syngnathus schlegeli, 717U/~
7 X AKX Rudarius
o
Platycephalus indicus, %~ Iriacanthus biaculeatus,
t A T X Leiognathus nuchalis, BB TIIo Yy 2,

7 < T Y Penaeus

schlegeli,
¥ Stephanolepis cirrhifer,

ercodes, 7 1@V /) X Paraplagusia japonica,

A VAT Palaemon pacificus,
semisulcatus T -7z, HEMM A @ L Ciikizid e
ANBLZET Yy afMBELEL TS ZERRBD LN,

RMERRNE SN AT 4 A, ARFI1T4 A, 5
AKO8 AL, HEREEMETL /el AL 4 AKD6
AL, A HvAI1X4 A, 5 HRKW8 AHlIZ, 7muy )
TEIES AKENE AL, BIUANFIES A, ¥<IE8 AL
FIEIRER S 72, WL B EEEIT D e o Tz,

FE TR E RSN ANPOEEIT6 A%
— 2712 8 ALRRITA 3 225380 bz, JHAHIH
PIZBT D ANEOPEHREDOEE Fig. 4 17 LT,
4~8 FIZH I CFEREITHM L TH Y, FEIREILT

Table 3. The number and mean body weight (indicated by *.** g) of individuals from each species that were caught in 2010 and

2011 during the predator research study. The values are estimated per 100 m trawling of the dredge net

2010 2011
Species*
Jun. 4 Jun.11 Jun.17 Jul. 1 Jul.15 Aug.12 Aug.17 Sept. 1 Sept.16 Apr. 21 May 11 Jun. 8 Jun.28 Aug. 3 Aug. 24
( 18.7 9.5 21.4 28.5 21.8 342 44.1 21.9 6.9 26.5 18.6 54.0 68.9 13.6 322
D
- (0.51g) (0.60g) (0.57g) (0.84g) (0.74g) (0.86g)
- 1.2 3.9 0 0 0 0
@
- (0.64g) (1.34g) -
- 1.8 1.6 1.1 0 0 0
(©)
- (0.49g) (3.08g) (4.34g)
- 0.8 0 0 0 0 0
@
- (0.28g) - -
- 1.5 1.8 0 0 0 1.4
®)
- (0.10g) (0.52g) - (0.85g)
- 0.5 0 2.0 7.7 0 0
©
- (0.07g) (0.05g) (0.34g)
- 0 1.8 0 0 0 1.3
@)
- - (0.79g) - (2.18g)
- 0 1.8 0 0 0 0
®)
- - (1.02g) -
- 0 0 0 0.8 0 0
(©)
- - - - (2.99g)
- 0 0.6 0.7 0 0 0
(10)
- - (0.89g) (3.40g)
- 0 0.6 0 0 0 2.8
an
- - (9.65g) - (2.76g)
- 0 0 0 0 3.8 7.2
(12)
- - - - (0.75g) (0.18g)
- 0 0 0 0 1.3 9.9
13)
- - - - (0.05g) (1.09g)
) 221.3 3415 287.0 111.5 188.0 103.5 234.9 91.5 40.9 231.6 422.9 354.1 302.0 268.8 206.9
(14
- (0.10g) (0.09g) (0.09g) (0.07g) (0.05g) (0.05g)
- 4.0 1.7 1.4 5.7 10.7 5.6
15)
- (0.21g) (0.42g) (0.58g) (0.22g) (0.17g) (0.17g)
- 0 0 0 0 0 2.1
(16)
- - - - (0.11g)

* (1) Favonigobius gymnauchen (5) Lateolabrax japonicus

(2) Enedrias nebulosa (6) Acanthopagrus schlegeli
(3) Kareius bicoloratus (7) Syngnathus schlegeli

(4) Sebastes inermis (8) Stephanolepis cirrhifer

(9) Rudarius ercodes (13) Leiognathus nuchalis
(14) Crangon affinis

(15) Palaemon pacificus

(10) Paraplagusia japonica
(11) Platycephalus indicus

(12) Triacanthus biaculeatus (16) Penaeus semisulcatus
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Fig. 4 The average body weight of the sharp-nosed sand goby in 2011 in the predator research study.

Fig.5 A sharp-nosed sand goby that was caught soon after the release of Kuruma prawn seedlings (a)

and the cephalothoraxes of Kuruma prawns in the individual’s stomach (b).
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Fig.6 The number of predacious and non-predacious sharp-nosed sand gobies. () shows the rate of predation.
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Fig. 7 The weight-length relationship of sharp-nosed sand gobies.
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Fig. 8 Relationship between the recapture rate of Kuruma prawn seedlings (see Table 2, (B/A) X 10°)

and the existence of sharp-nosed sand gobies in each seeding month.
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