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Abstract

  On August 5, 2016, two epibiotic species, the turbellarian Ectoplana limuli (Ijima & Kaburaki, 1916) and the 

goose barnacles Octolasmis neptuni (MacDonald, 1869), were found on two adults of the Japanese horseshoe crab 

Tachypleus tridentatus (Leach, 1819) in Hiroshima Prefecture. On September 20, 2017, the carcass of a juvenile 

horseshoe crab was found, which had presumably been eaten by a bird. 

Key words: Ectoplana limuli, Carcass, Hiroshima Prefecture, Octolasmis neptuni, Tachypleus tridentatus
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Abstract 

  The density of juveniles of the tri-spined horseshoe crab Tachypleus tridentatus (Leach, 1819) was measured at 

the lowest tide during the period from 25 to 27 July 2017 at the Sone Estuary in Kitakyushu City, Fukuoka 

Prefecture. It ranged from 0.063 to 1.000 indiv./m². The highest density was recorded at the mouth of Nuki River. 

The range of carapace width of juveniles was 17.0–60.5 mm (n = 27), corresponding to the 4th to 8th molts.  No 

juveniles were found at the mouth of the Ono River. Median diameter of sedimentary particles at the habitat area 

ranged from 0.020 to 0.740 mm. Hardness, total sulfide content and ignition loss were simultaneously measured at 

each station, but no significant correlation was detected with the density. The median particle size was 

significantly different from that calculated at the same stations on 16 July 2016, suggesting that the sedimentary 

environments for the habitat of juveniles in Sone estuary were drastically changed within a year. 

 

Key words: tri-spined horseshoe crab, juvenile, density, sediment, Sone Estuary, 
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Abstract

Since 2010, the Ministry of Education has authorized the farm attached to Hiroshima University to operate as 

an educational center for joint credits. The university farm currently offers three classes in food and agriculture 

education to students belonging to other universities. Questionnaires were conducted to study the effectiveness of 

teaching on the students who attended the three classes held in summer 2017. We found that the classes had an 

educational effect on the students who attended them; however, there was still room for improvement in the 

education technique. 

Key words: University farm, Food and agricultural education, Animal production, University students 
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29 1-5 29 19 28
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1 H0954- H26.6.25 1,177.5 1,113.3 808.8 22.6 38.0 373.0 3,533.2 4,027.9 565.3
1 H1006- - H27.12.16 393.4 393.4 489.2 39.3
2 H0933- - H25.10.25 1,665.1 1,619.2 1,531.7 1,273.3 972.5 917.5 804.0 596.4 229.2 0.0 0.0 0.0 9,608.9 10,379.6 1,697.8
3 H0883- - H24.3.1 1,560.3 1,804.5 1,518.9 1,463.9 1,437.4 1,546.1 1,595.7 1,490.2 1,302.3 1,204.7 1,079.8 1,280.4 17,284.2 17,771.1 2,750.1
4 H0936- H25.11.6 0.0 0.0 0.0 1,244.3 1,601.0 1,582.4 1,683.2 1,474.2 1,436.5 1,408.8 1,186.0 1,189.3 12,805.7 12,116.9 2,081.2
5 H0965- H26.10.10 852.9 860.3 612.8 0.0 530.1 1,179.6 1,397.1 1,322.9 1,302.9 1,187.8 1,074.9 1,182.3 11,503.6 12,688.0 2,057.1
6 H0889- - H24.4.21 1,161.2 1,273.6 1,179.3 1,165.4 984.3 894.7 953.2 900.5 836.5 733.6 604.1 653.5 11,339.9 12,387.9 2,194.9
7 H8891- - H20.11.23 900.8 986.8 846.6 761.9 760.6 758.4 760.4 673.1 620.5 536.2 307.9 7,913.2 8,868.8 1,946.0
8 H0901- - H24.10.11 1,542.4 1,730.5 1,658.9 1,517.8 1,359.7 1,407.9 1,437.4 1,397.9 1,388.3 1,380.7 1,198.5 1,308.2 17,328.2 16,833.6 2,840.8
9 H0988- - 2 H27.7.21 326.7 694.5 583.9 1,605.1 2,106.0 318.0

10 H4989- - H22.11.22 1,201.9 1,110.4 1,001.1 917.4 797.0 302.7 0.0 547.8 1,110.5 6,988.8 8,303.0 1,082.6
11 H0959- H26.7.17 866.7 842.2 662.9 261.4 0.0 714.2 1,377.5 1,249.9 1,288.6 1,276.6 1,104.3 1,239.0 10,883.3 12,427.2 1,770.2
12 H5866- H21.8.27 1,354.3 1,271.9 1,102.2 1,084.3 1,020.7 991.9 959.4 762.5 133.9 0.0 321.5 1,327.2 10,329.8 9,457.5 1,814.0
13 H0915- H25.1.4 1,184.5 1,301.8 1,163.3 1,102.6 1,017.9 1,044.5 1,076.5 976.7 889.3 860.1 743.1 751.7 12,112.0 14,542.2 2,368.2
14 H0879- - 2 H24.2.4 1,347.8 1,434.8 1,286.7 1,190.7 1,124.3 1,004.6 970.2 745.7 654.5 687.3 623.8 633.2 11,703.6 12,996.2 2,167.6
15 H0946- - - H22.10.29 521.8 555.4 418.4 41.8 0.0 0.0 889.5 1,470.2 1,462.1 1,361.5 1,177.1 1,288.2 9,186.0 10,660.1 1,476.2
16 H0899- - - - - H24.10.4 778.4 930.8 836.1 814.1 646.3 592.3 455.9 15.9 0.0 0.0 0.0 567.6 5,637.4 10,462.8 1,283.2
17 H0905- - H24.11.4 1,504.4 1,590.2 1,389.4 1,123.9 711.0 952.2 1,000.9 1,035.4 1,084.0 1,042.6 827.1 840.2 13,101.3 14,227.2 2,489.5
18 H0868- - H23.11.1 749.9 720.4 1,470.3 1,598.2 316.8
19 H0906- H24.11.5 1,095.0 1,197.9 1,139.3 1,100.2 997.9 738.2 27.5 4.9 1,307.4 1,286.7 1,291.9 1,384.9 11,571.8 12,493.1 1,916.7
20 H1003- - 2 H27.11.2 573.2 948.3 987.5 2,509.0 2,708.4 443.3
21 H0953- H26.6.11 669.7 1,025.4 948.8 842.0 685.5 624.2 577.5 529.7 334.9 6,237.7 9,886.0 1,274.3
22 H0972- H26.11.11 912.3 955.4 819.3 706.0 159.0 1,253.0 1,410.0 970.7 970.0 773.3 1,040.0 9,969.0 11,200.3 1,776.6
23 H0994- - H27.9.15 119.3 955.1 1,057.3 1,023.8 1,028.0 1,007.1 777.8 952.8 6,921.2 8,408.1 1,376.9
24 H0893- - - - - H24.6.8 700.4 674.5 1,374.9 1,434.7 412.5
24 H1008- - - - - H28.1.7 523.4 953.5 914.8 848.0 970.2 4,209.9 4,740.8 871.0
25 H0960- H26.7.29 1,205.8 1,203.2 1,033.0 725.5 680.6 791.3 841.3 757.9 764.2 717.8 627.1 666.7 10,014.4 13,043.0 1,867.2
26 H0998- - H27.10.27 503.2 1,004.4 1,078.8 999.0 967.4 1,119.8 5,672.6 6,206.8 1,045.2
27 H0803- - H21.11.10 1,647.3 1,657.8 1,484.8 1,457.7 1,279.2 1,109.7 1,001.7 538.1 0.0 80.9 1,336.4 1,842.0 13,435.6 12,022.8 2,079.8
28 H0981- - H27.2.25 954.6 1,029.8 812.7 805.1 738.6 821.2 763.4 691.3 744.0 684.5 639.5 715.6 9,400.3 13,127.6 1,657.2
29 H0860- - H23.8.2 662.3 652.0 433.4 1,747.7 2,082.0 502.0
29 H0999- - H27.10.27 457.7 929.5 1,059.0 1,063.8 990.2 1,121.8 5,622.0 6,080.3 1,096.8
30 H0980- H27.1.31 843.5 744.1 649.9 706.9 678.4 660.9 600.0 139.5 0.0 0.0 0.0 239.5 5,262.7 6,224.8 1,185.9

0.0
27,060.8 28,612.9 24,032.8 20,912.7 18,180.3 20,121.6 22,443.5 22,211.8 21,979.6 19,977.7 19,448.0 23,695.0 268,676.7 302,002.2 48,764.1

NO
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(kg) 7 90
H0988- 2 H27.7.21 H29.5.14 19:30 1 1 H28.8.9 H28.8.9 S90JP5H55329 H1054- 2 278.0 640.2 560.1 H � 40.9 198.3 13.6 51.6
H0936- H25.11.6 H27.10.31 H29.7.1 3:00 2 3 H28.4.28 H28.9.23 JP5H55230 H1056- 328.0 281.0 609.0 907.7 842.3 H � 43.5 105.5 8.1 51.6
H0965- H26.10.10 H28.9.1 H29.8.11 1:18 2 1 H28.11.12 H28.11.12 S90JP5H55672 H1057- 72.0 272.0 344.0 723.2 687.3 H � 33.9 168.7 11.7 41.6
H0994- H27.9.15 H29.8.25 17:45 1 2 H28.10.27 H28.11.17 F1058- 281.0 724.3 664.3 F1 � 32.0 0.0 0.1 45.8
H0954- H26.6.25 H28.8.28 H29.8.27 20:50 2 1 H28.11.16 H28.11.16 JP5H55672 H1059- 80.0 284.0 364.0 635.5 539.4 H � 49.4 279.2 12.5 52.0 155.9
H0959- H26.7.17 H28.7.12 H29.9.8 19:58 2 1 H28.12.1 H28.12.1 JP5H55672 H1061- 142.0 281.0 423.0 708.4 674.4 H � 43.3 11.2 1.1 48.1
H0972- H26.11.11 H28.10.13 H29.9.23 18:46 2 1 H28.12.21 H28.12.21 JP5H55672 H1062- 69.0 276.0 345.0 608.9 581.9 H � 37.1 171.3 27.1 43.0 119.5
H0949- H22.10.29 H27.12.23 H29.10.7 22:40 4 4 H28.5.26 H29.1.6 JP5H55230 H1065- 380.0 274.0 654.0 884.0 788.4 H � 35.6 18.7 7.1 38.4
H0999- H27.10.27 H29.10.9 8:45 1 2 17/001/20 H29.2.8 S90JP5H55672 H1066- 243.0 597..2 530.0 H � 14.0 0.0 0.0
H0998- H27.10.27 H29.10.11 10:00 1 2 H28.12.20 H29.1.2 S90JP5H55329 H1067- 282.0 630.9 577.0 H � 34.5 174.0 12.9 45.3 112.1
H1008- H28.1.7 H29.11.7 12:35 1 1 H29.2.1 H29.2.1 S90JP5H55329 H1069- 279.0 573.4 521.5 H � 34.2 134.2 14.5 38.8 106.7
H4989- H22.11.22 H28.8.11 H29.11.12 18:05 5 2 H29.1.5 H29.1.27 JP5H53812 H1070- 169.0 289.0 458.0 721.9 632.5 H � 48.4 16.1 1.2 49.0
H0906- H24.11.5 H28.6.9 H29.11.30 3:34 3 4 H28.9.1 H29.2.23 JP5H55230 H1072- 259.0 280.0 539.0 726.6 667.2 H � 43.1 88.4 18.7 47.6 123.9
H1003- 2 H27.11.2 H30.1.8 21:40 1 1 H29.3.27 H29.3.27 F1078- 287.0 669.4 627.6 F1 � 34.9 2.1 0.0 45.2
H0803- H21.11.10 H29.1.23 H30.1.28 18:45 6 1 H29.4.25 H29.4.25 JP5H55230 H1079- 92.0 278.0 370.0 792.6 711.3 H � 46.4 5.0 1.2 57.5
H5866- H21.8.27 H29.1.11 H30.2.16 13:37 6 1 H29.4.25 H29.4.25 JP5H55230 104.0 297.0 401.0 811.0 717.8 H � 41.8 0.0 0.0
H0899- H24.10.4 H29.1.28 H30.3.14 11:12 4 1 H29.6.14 H29.6.14 JP5H55230 H1081- 137.0 273.0 410.0 766.0 706.7 H � 39.5 107.1 7.6 40.7 128.1
H1006- H27.12.16 H30.3.15 23:55 1 3 H29.3.3 H29.6.8 F1082- 280.0 793.7 746.0 F1 � 39.9 3.2 0.2 53.9
H0980- H27.1.31 H29.1.4 H30.3.21 5:15 2 2 H29.5.12 H29.6.12 JP5H55230 H1083- 159.0 282.0 441.0 679.1 546.6 H � 49.5 26.6 0.6 57.5

29 2.5 1.8 165.9 278.8 446.5 722.0 648.5 39.0 79.4 7.3 47.5 124.4
28 2.7 3.2 204.6 281.3 487.5 713.2 659.2 39.5 96.1 8.6 45.9 128.9
27 2.3 2.7 161.0 279.7 439.8 726.8 681.9 41.0 70.3 16.1 48.1 127.7
26 2.3 3.0 225.8 281.1 507.7 736.8 697.2 37.3 52.7 8.6 44.4 120.4
25 2.2 2.3 150.9 281.9 429.6 762.1 702.2 41.1 67.6 10.7 45.9 127.2
24 2.5 2.3 208.4 281.8 490.3 781.1 720.1 42.1 82.5 11.0 49.5 117.9
23 3.3 2.3 208.0 279.0 485.0 760.8 692.0 41.9 103.3 15.8 47.2 113.8

*  H F1

(kg) (0-90) (kg)

kg
N0. 305 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
5 H0965- H26.10.10 1 H28.9.1 H29.6.28 300 9,594 762 866 1,015 993 906 944 904 854 837 684 8 8,772
1 H0954- - H26.6.25 1 H28.8.28 H29.7.3 309 11,568 1,007 1,059 1,228 1,220 1,174 1,362 1,218 1,196 1,135 849 177 11,625
15 H0946- - - H22.10.29 3 H27.12.23 H29.7.4 559 12,348 1,153 1,471 1,509 1,272 1,308 1,286 1,198 1,123 963 921 753 846 776 712 681 537 595 478 244 17,825
11 H0959- H26.7.17 1 H28.7.12 H29.7.18 371 9,526 1,049 944 935 887 850 922 972 908 859 792 617 154 9,888
22 H0972- H26.11.11 1 H28.10.13 H29.7.31 291 8,496 696 927 931 956 965 921 939 902 772 488 8,496
10 H4989- - H22.11.22 4 H28.8.11 H29.9.20 405 13,870 1,180 1,516 1,527 1,548 1,450 1,456 1,444 1,367 1,152 1,055 977 862 746 219 16,499
19 H0906- H24.11.5 2 H28.6.9 H29.10.4 482 13,442 1,177 1,521 1,403 1,378 1,360 1,336 1,340 1,295 1,294 1,168 1,104 1,164 1,130 1,048 966 719 20 19,423
16 H0899- - - - - H24.10.4 3 H29.1.28 H29.11.2 278 7,611 1,047 1,373 835 869 860 789 656 591 510 82 7,611
30 H0980- H27.1.31 1 H29.1.4 H29.11.9 309 7,407 769 934 829 847 705 647 683 657 661 582 157 7,471
27 H0803- - H21.11.10 5 H29.1.23 H29.11.27 308 13,419 1,116 1,687 1,704 1,597 1,534 1,413 1,298 1,142 1,062 788 100 13,441
12 H5866- H21.8.27 5 H29.1.11 H29.12.8 331 11,733 1,120 1,554 1,410 1,343 1,196 1,067 1,024 995 977 910 702 12,299

2.5 358 119013.6 11075.2 13853.0 13323.4 12909.1 12307.1 12143.1 11673.9 11031.4 10220.2 8319.5 4596.6 3026.5 2650.6 1979.2 1646.6 1256.2 614.9 478.0 244.4 133349



FSC 16 34 52 2018  

- 38 - 

1-6 29  

 

(kg) 7 90 -120
JB0890- H24.5.3 H28.4.11 H29.4.16 13:30 4 2 H28.6.14 H28.7.5 JB1051- 192 85 285 370 527.0 464.5 JB � 34.1 40.0 148.0
JB0939- H25.12.6 H28.2.12 H29.4.26 7:15 2 3 H28.5.2 H28.7.6 JB1052- 193 145 294 439 497.0 476.0 JB � 35.7 47.6 173.2
JB0809- H22.1.12 H28.2.21 H29.4.27 15:52 6 2 H28.4.21 H28.7.14 JB1053- 194 144 287 431 580.5 535.0 JB � 35.9 51.9 186.3
JB0841- H22.11.17 H28.7.28 H29.6.21 22:59 6 1 H28.8.31 H28.8.31 JB1055- 195 34 294 328 678.9 626.6 JB � 39.6 41.5 189.7
JB0992- H27.8.26 H29.9.3 21:26 1 2 H28.10.31 H28.11.18 JB1060- 196 289 458.7 421.5 JB � 25.6 33.0 108.6
JB1462- H20.4.30 H28.10.13 H29.9.24 9:20 8 1 H28.11.30 H28.11.30 JB1063- 197 48 298 346 601.8 547.8 JB � 39.1 48.0 167.0
JB0964- H26.10.9 H28.10.6 H29.9.30 14:15 2 1 H28.12.19 H28.12.19 JB1064- 198 74 285 359 559.7 504.8 JB � 31.9 41.0 126.7
JB1009- H28.1.10 H29.11.5 22:54 1 1 H29.1.25 H29.1.25 JB1068- 199 284 426.1 412.0 JB � 24.5 29.2 115.5
JB0975- H26.11.23 H28.11.24 H29.11.13 18:10 2 2 H29.1.12 H29.2.2 JB1071- 200 70 284 354 473.1 443.5 JB � 24.9 29.7 100.9
JB0984- H27.3.23 H29.1.4 H29.12.2 1:00 2 1 H29.2.23 H29.2.23 JB1073- 201 50 282 332 476.5 447.9 JB � 29.3 42.3 118.0
JB0941- H25.12.14 H27.12.14 H29.12.3 19:50 2 2 H29.1.25 H29.2.14 JB1074- 202 428 292 720 615.6 570.2 JB � 31.7 43.7 140.6
JB5816- H21.5.19 H28.12.17 H29.12.4 7:04 6 1 H29.2.17 H29.2.17 JB1075- 203 62 290 352 618.5 532.2 JB � 34.9 46.1 142.0
JB0961- H26.9.7 H28.9.27 H29.12.5 2:15 2 5 H28.11.9 H29.2.21 JB1076- 204 147 287 434 538.1 509.8 JB � 25.2 33.5 124.0
JB0907- H24.11.7 H28.12.6 H29.12.24 15:50 4 2 H29.1.17 H29.3.6 JB1077- 205 90 293 383 568.4 503.9 JB � 37.5 42.9 132.0
JB0816- H22.2.25 H28.11.23 H30.2.23 20:11 7 3 H29.1.3 H29.5.11 JB1080- 206 169 288 457 630.9 573.2 JB � 32.3 37.5
JB0982- H27.3.9 H28.12.30 H30.3.28 23:24 2 1 H29.6.14 H29.6.14 JB1084- 207 166 287 453 455.6 421.5 JB � 28.2 41.0

29 3.5 1.8 122 288 411 544.2 499.4 31.9 40.6 140.9
28 3.1 1.8 126 286 416 519.3 483.0 27.8 32.4. 126.4
27 3.5 1.6 87 286 372 541.3 496.8 28.4 35.2 142.9
26 3.2 1.5 116 289 404 525.4 488.3 30.6 35.7 143.8
25 3.4 1.3 85 288 373 552.3 514.0 34.5 41.0 148.7
24 3.3 1.5 133 287 420 535.2 496.9 31.4 35.6 143.1
23 3.0 1.8 106 285 393 520.2 478.5 34.0 39.4 150.9

* JB

(kg) (kg)
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TMR

TMR TMR

TMR TMR

 

  

(kg) (kg)
H H1048- � H29.3.8 49.7 H29.4.20 1.4 81.0 43 0.73 126,090
H H1050- � H29.3.18 46.1 H29.4.20 1.1 72.0 33 0.78 151,751
H 18(H0868)- � H23.11.1 29.1 H29.5.29 66.1 852.0 2036 0.40 115,878
H 24(H0893)- � H24.6.8 46.4 H29.5.29 59.0 883.0 1816 0.46 140,171
JB JB1026- 183 � H28.9.26 22.2 H29.7.5 9.2 258.0 282 0.84 638,658
JB JB1029- 184 � H28.10.6 22.4 H29.7.5 8.8 222.0 272 0.73 486,810
H 29(H0860)- � H23.8.2 49.1 H29.6.21 69.8 1002.0 2150 0.44 279,722
H 9(H0988)- 2 � H27.7.21 44.6 H29.7.24 23.8 557.0 734 0.70 51,865
JB JB1034- 186 � H28.11.24 27.2 H29.8.18 8.7 234.0 267 0.77 544,267
JB JB1035- 187 � H28.12.6 28.2 H29.8.18 8.3 237.0 255 0.82 594,540
H 1(H0954)- � H26.6.25 35.6 H29.9.19 38.4 480.0 1182 0.38 36,188
JB JB1036- 188 � H28.12.17 34.8 H29.10.4 9.4 305.0 291 0.93 714,583
JB JB1038- 189 � H28.12.30 35.8 H29.10.4 9.0 291.0 278 0.92 744,337
F1 F1058- � H29.8.25 32.0 H29.9.28 1.1 61.6 34 0.87 286,470
JB JB1040- 190 � H29.1.4 23.0 H29.11.8 10.0 235.0 308 0.69 365,743
H H1061- � H29.9.8 43.3 H29.10.26 1.6 83.0 48 0.83 65,146
JB JB1449- � H19.11.11 31.6 H29.10.16 117.8 690.5 3627 0.18 220,976
JB JB1052- 193 � H29.4.26 35.7 H30.1.23 8.8 300.0 272 0.97 870,534
JB JB1053- 194 � H29.4.27 35.9 H30.1.23 8.8 336.0 271 1.11 884,898
H 21(H0953)- � H26.6.11 43.4 H29.12.20 41.8 767.7 1288 0.56 135,815
H H1070- � H29.11.12 43.0 H30.1.11 1.9 92.0 60 0.82 111,122
JB JB1055- 195 � H29.6.21 39.6 H30.3.7 8.4 331.0 259 1.13 835,650
F1 F1078- � H30.1.8 34.9 H30.2.15 1.2 61.5 38 0.70 206,280
H 7(H8891)- � H20.11.23 40.2 H30.2.21 109.6 750.0 3377 0.21 125,127
H H1079- � H30.1.28 46.4 H30.3.15 1.5 70.0 46 0.51 134,644

36.8 25.0 370.1 770.7 0.70 8,867,265
* H JB F1

(kg)
H 7 58.3 755.9 126,395
JB 1 117.8 690.5 220,976
JB 6 8.7 300.0 774,090
JB 4 9.1 237.2 508,869
F1 1 1.1 61.6 286,470
F1 1 1.2 61.5 206,280
H 5 1.5 79.6 117,750
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H H0954- H26.6.25 H29/9/4 H29/9/19 15
H29/10/23 H29/11/3 11
H29/10/13 H29/11/6 24
H29/6/18 H29/6/28 10
H29/12/14 H30/1/15 32
H30/2/2 H30/3/26 52

H H0936- H23.7.15 H29/10/13 H30/1/10 89
H29/8/8 H29//9/14 37
H29/9/30 H29/10/3 3
H29/4/18 H29/4/23 5
H29/6/28 H29/8/26 59
H30/2/14 H30/2/22 8
H29/9/26 H29/10/5 9
H29/6/23 H29/7/3 10
H30/3/1 H30/3/28 27
H29/5/14 H29/7/27 74
H29/7/5 H29/7/18 13
H29/4/15 H29/7/24 100
H29/9/14 H29/9/20 6
H29/12/27 H29/12/28 2

H H0959- H26.7.17 H29/9/11 H29/3/31 200
H29/6/23 H29/7/10 17
H29/6/23 H29/7/10 17
H30/2/18 H30/2/27 9

H H0916- H25.1.4 H30/3/27 H30/3/31 4
H29/7/3 H29/7/11 8
H29/9/19 H29/10/12 23
H29/7/4 H29/7/23 19
H30/2/16 H30/3/1 13
H29/4/5/ H29/5/3 28
H29/6/30 H29/11/2 125
H29/8/17 H29/8/31 14
H29/9/2 H29/10/5 33
H29/9/22 H29/12/21 90
H30/3/2 H30/3/31 29
H29/11/30 H29/12/5 5
H29/12/27 H30/2/1 36

H H1003- 2 H27.11.2 H30/3/16 H30/3/24 8
H H0953 H27.11.2 H29/6/11 H29/11/12 154

H29/9/25 H29/10/3 8
H29/12/1 H29/12/8 7
H29/11/30 H30/2/23 85
H29/10/27 H29/12/18 52
H29/10/20 H29/12/4 45
H30/2/16 H30/3/26 38
H30/2/11 H30/2/22 11

H H0960- H26.7.29 H29/5/18 H29/9/25 129
H29/10/11 10/25 14
H29/12/28 H30/1/2 5
H30/2/16 H30/3/26 38
H29/5/9 H29/6/6 28
H29/28 H29/10/15 79
H29/10/1 H29/10/27 26

H H0981- H27.2.25 H29/9/4 H29/10/25 51
H H999- H27.10.27 H29/10/13 H29/10/17 4

H H0998- H27.10.27

H H0980- H27.1.31

H H0972 H26.11.11

H H0994- H27.9.15

H24.11.4

H H0906- H24.11.5

H H0905-

H H0946- H22.10.29

H H0899 H24.10.4

H

H H4989- H22.11.22

H H5866- H21.8.27

H24.4.21

H H0901- H24.10.11

H H8891- H20.11.23

H0889-

H0933- H24.3.1

H H0883- H24.3.1

H H0879- 4 H24.2.4

H H0988- 2 H27.7.21

H
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31 20
15  

 

29 2-2 2-3  
2-4 2-5 2-6  

 

8 14
13 0.9 4.8kg

 
 

5 5 8 1.6
2kg  

 

14 20
1.4 2.0kg  

 
2-2 29  

4 5 6 7 8 9 10 11 12 1 2 3
30 31 30 31 31 30 31 30 31 31 28 31

12 9 9 9 9 9 9 9 9 10 10 10
5 7 7 7 7 7 7 7 7 7 7 13

360 300 270 279 270 270 279 270 279 280 280 310 3,447
39 204 210 217 210 210 217 210 217 217 196 328 2,475

1 198 224 210 217 270 270 279 270 278 280 311 414 3,220
kg 978 831 709 686 1,048 450 584 648 907 1,246 1,221 989 10,296

1 GM 69.5 16.0

4 5 6 7 8 9 10 11 12 1 2 3
30 31 30 31 31 30 31 30 31 31 28 31

12.0 9.7 9.0 9.0 8.7 9.0 9.0 9.0 9.0 9.0 10.0 10.0
1.3 6.6 7.0 7.0 6.8 7.0 7.0 7.0 7.0 7.0 7.0 10.6

1 0.5 0.4 0.4 0.4 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.6
kg/ 2.5 1.6 1.5 1.4 2.2 0.9 1.2 1.4 1.8 2.5 2.6 1.6

4 5 6 7 8 9 10 11 12 1 2 3
30 31 30 31 31 30 31 30 31 31 28 31

90 93 120 155 155 150 155 150 155 155 168 186 1,732
136 155 120 93 93 90 93 150 191 242 168 163 1,694
30 31 43 37 37 36 37 36 41 43 39 49 460

kg 71 61 120 145 174 100 199 259 324 299 283 258 2,293
GM 69.5 16.0
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2-3 29  

 

 

2-4 29  

8 14 13 4.6 5.0 0.9
5 5 8 2.5 1.6 1.6

14 14 20 1.68 2.40 1.4

(kg)

4 5 6 7 8 9 10 11 12 1 2 3
3.0 3.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 6.0 6.0
4.5 5.0 4.0 3.0 3.0 3.0 3.0 5.0 6.2 7.8 6.0 5.3
0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1

kg/ 0.3 0.2 0.5 0.6 0.7 0.4 0.8 0.9 0.9 0.8 0.8 0.7

4 5 6 7 8 9 10 11 12 1 2 3
640 624 552 541 509 450 436 420 408 403 448 589 6,020
312 310 359 496 450 420 434 390 574 558 434 403 5,140

1 122 115 118 132 138 123 115 115 127 124 117 130 1,475
kg 530 432 508 533 616 339 664 684 839 696 573 546 6,961

1 GM 69.5 16.0

4 5 6 7 8 9 10 11 12 1 2 3
21.3 20.1 18.4 17.5 16.4 15.0 14.1 14.0 13.2 13.0 16.0 19.0
10.4 10.0 12.0 16.0 14.5 14.0 14.0 13.0 18.5 18.0 15.5 13.0

1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
kg/ 0.6 0.5 0.6 0.5 0.6 0.4 0.8 0.8 0.9 0.7 0.6 0.6

� 4 5 6 7 8 9 10 11 12 1 2 3
11-53(901) H23.2.26 116.4 110.0 107.0 107.8 103.0 98.6 98.0 99.0 102.6 100.4 97.0 105.0
13-64(904) H25.2.10 69.6 59.4 59.8 59.4 57.8 62.8 66.0 71.2 77.6 78.2 76.2 55.8
13-67(911) H25.2.15 68.4 62.0 59.2 73.0 57.2 57.8 60.2 62.0 64.0 64.2 64.6 59.4
14-71(930) H26.3.14 67.2 58.6 55.8 55.8 53.6 56.3 61.4 64.0 69.8 72.0 70.8 68.2
14-73(909) H26.3.14 84.2 68.2 64.6 61.4 61.2 65.4 69.0 71.2 77.8 77.2 79.4 88.0
14-74(940) H26.3.14 92.0 90.2 99.8 90.8 94.4 93.4 97.6 100.4 105.6 105.8 102.6 113.2
14-75 H26.3.22 90.4 79.2 73.8 73.0 72.2 75.0 77.8 83.4 89.4 89.4 91.6 86.4
14-76 H26.3.28 85.6 71.8 71.8 73.2 70.4 72.0 77.4 79.2 85.0 84.8 86..2 95.2
16-93 H28.2.16 51.0 50.2
16-94 H28.3.6 57.4 17.8
16-95 H28.4.5 50.8 13.0
16-96(944) H28.4.20 51.2 50.2 54.2 55.0 56.4 58.0 61.0 61.6 66.2 65.8 66.4 74.2
17-9515 H29.1.30 59.6 68.2 H30/1/31
17-97 H29.4.2 17.8 33.0 37.4 42.0 45.4 47.6 49.8 51.8 50.4 61.4
17-98 H29.4.2 13.0 18.8 23.0 24.4 28.8 31.6 36.4 37.2 37.8 38.2 42.4
17-99 H29.4.11 16.0 25.0 31.0 34.0 37.2 40.0 44.2 47.0 50.4 51.8 56.4
17-100 H29.4.12 7.8 12.0 14.8 18.2 21.6 16.8 28.2 31.2 31.6 33.4 41.2
17-1 H29.4.12 13.4 21.2 25.0 28.8 32.0 35.8 38.2 40.6 40.6 44.4 48.0
17-2 H29.5.6 7.4 14.4 21.0 25.8 29.0 32.8 36.4 39.8 40.6 43.2 50.8
17-3 H29.5.7 7.4 18.0 25.4 32.2 33.8 36.2 39.8 40.2 40.6 43.4 47.6
17-04 H30.3.3 6.8
17-05 H30.3.3 7.3
17-06 H30.3.9 6.7
17-07 H30.3.10 6.4
17-08 H30.3.21 6.4
17-09 H30.3.30 3.4
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2-5 29  

 

2-6 29  

 

� 4 5 6 7 8 9 10 11 12 1 2 3
236 Gs236( ) H26.8.7 46.2 45.2 44.4 41.2 42.8 43.4 43.6 42.2 44.6 42.6 44.0
167 Gs167( -) H24.11.18 35.8 35.0 35.2 35.0 37.4 39.0 41.2 35.8 33.0 29.8 31.8
246 Gs246( ) H27.3.4 26.2 27.0 26.2 26.0 26.0 26.6 30.0 31.4 38.2 24.6 24.6

1 Gs1( ) H28.6.7 17.0 18.8 20.6 18.8 20.6 21.6 23.0 24.2 27.0 26.6 27.6
2 Gs2( ) H28.7.12 15.0 17.8 19.8 19.4 21.0 23.2 25.6 26.8 30.6 21.0 20.4
3 Gs3( ) H29.2.28 7.0 9.6 11.0 11.0 12.8 14.0 15.2 14.8 17.0 18.0 17.8
4 Gs4( - ) H29.4.7 2.8 5.9 7.2 8.2 10.0 10.0 11.4 11.8
5 Gs5( ) H29.4.7 2.1 4.6 5.4 6.0 7.6 8.2 9.8 10.4 12.6 12.0 12.6
6 Gs6( ) H29.11.1 1.8 6.0 4.4 4.6
7 Gs7( ) H29.11.1 1.8 6.5 3.4 3.8
8 Gs8( ) H29.12.19 1.6 2.9 4.4 4.6
9 Gs9( ) H29.12.19 1.7 3.4 3.4 3.8

10 Gs10( ) H29.12.19 1.8 4.0 4.8 6.4
11 Gs11( -) H30.3.28 2.8

� 4 5 6 7 8 9 10 11 12 1 2 3
101 G-101( ) H15.4.1 57.2 61.4 61.8 56.0 56.6 57.4 52.0 51.0 52.0 50.8 51.8 54.6
130 G-130( ) H25.4.11 36.0 40.8 43.4 45.0 42.4 38.2
143 G-143( ) H25.8.3 33.6 38.8 39.6 41.4 38.4 37.0
144 G-144( ) H26.1.28 21.2 23.6 25.0 25.8 27.4 27.2 29.0 28.8 29.6 28.4 29.0 30.8
40 G-147( ) H26.2.4 22.8 24.6 25.2 25.4 25.4 26.6 28.6 28.2

149 G-149( ) H26.2.5 20.4 22.8 25.2 26.8 27.4 29.2 29.6 32.4 34.6 26.8
150 G-150( ) H26.2.5 29.4 31.6 33.2 33.8
151 G-151( ) H26.2.5
152 G-152( ) H26.2.5
154 G-154( ) H26.3.1 31.2 33.8
155 G-155( ) H26.3.1 28.4 27.6 29.0 32.0 35.8 40.6 44.4 44.4 34.4
38 G-156( ) H26.3.21 26.6 26.0 27.2 28.0 29.2 30.2 30.4 33.0 34.8 35.4 42.0 34.2

159 G-159( ) H26.4.19 35.0 40.0 42.6 44.6 38.4 36.2 32.0 34.6 36.0 39.0
160 G-160( ) H26.4.19 27.2 28.8
164 G-164( ) H26.6.11 25.8 29.0 33.0 36.0 32.0 31.6 28.4 28.6 29.0 29.0
174 G-174( ) H27.2.4 27.6 26.0 27.4 
192 G-192( ) H27.10.7 19.4 10.2 12.8 18.8 18.8 19.8 21.6 22.8 22.8 21.2 22.4
42 G-194( ) H27.11.12 18.6 20.8 21.6 19.6

197 G-197( ) H27.11.28 27.6 30.4 27.6 25.6
200 G-200( ) H27.12.22 17.0 9.8 9.0 14.8 19.4 20.6 23.8 24.4 24.4 21.4
201 G-201( ) H27.12.26 9.9 10.3 17.6 20.2 22.0 23.4 24.0 27.2
88 G-202( ) H28.3.10 19.4 20.8 22.0 19.6 21.6 23.0 25.6 30.2 32.2 32.2 22.4

206 G-206( ) H28.9.30 5.4
207 G-207( ) H28.12.9
208 G-208( ) H29.2.2 6.3
209 G-209( ) H29.2.23 5.2 6.9 16.2 9.0 9.8 11.2 11.2 13.6 13.2 15.0 17.4
210 G-210( ) H29.2.27 4.1 5.8 5.8 7.0 7.2 9.8 10.0 11.6 12.0 11.6 14.0
211 G-211( -) H29.2.27 5.2 5.3 6.8 19.0 9.2 9.6 11.6 11.0 13.4 14.0 15.8 17.4
212 G-212( ) H29.3.2 4.2 5.8 6.4 16.4 8.2 8.4 11.2 11.4 13.8 14.0 15.6 16.4
213 G-213( ) H29.3.2 3.0 4.0 4.3 13.4 5.4 6.6 6.0 6.8 8.0 7.0 9.0 9.6
214 G-214( - ) H29.3.3
215 G-215( ) H29.3.17 4.1 6.2 6.6 18.0 7.4 8.4 10.4 10.0 11.2 12.0 13.8
216 G-216( ) H29.4.1 3.3 6.6 10.2 8.4 12.2 13.2 15.4 15.0 16.4 18.2 20.2
217 G-217( ) H29.4.20 3.7 7.0
218 G-218( ) H29.4.20 3.2 6.2
219 G-219( ) H29.6.2 1.0 2.1 3.9
220 G-220( ) H29.6.2 1.1 2.2 4.5 5.0
221 G-221( ) H29.7.14 5.0 4.5 8.2 10.0 10.0
222 G-222( ) H29.7.14 4.5 4.6 6.2 7.2 6.2 6.4 6.4 7.0 9.4
223 G-223( ) H29.7.17 4.6 4.7 8.6 11.2
224 G-224( ) H29.7.21 4.7 3.2 7.5 7.8 6.8 6.6 7.8 7.6 7.3
225 G-225( ) H29.7.25 3.2 6.5 9.0 8.2 8.6 8.0 8.6 9.4
918 G-226( ) H29.12.12 1.8 5.0 6.4 7.3
227 G-227( ) H29.12.17 1.9 4.4 5.9 8.0
228 G-228( ) H29.12.17 1.9 4.9 2.3 9.0
229 G-229( ) H29.12.17
230 G-230( ) H29.12.17 1.5 2.8 4.4 7.0
231 G-231( ) H29.12.18
232 G-232( ) H29.12.18 1.7 3.7 4.6 5.8
233 G-233( ) H30.2.27 3.3
234 G-234( ) H30.2.27 3.8
235 G-235( ) H30.3.27 2.4
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28 29 3-1

3-2  

1 2-1 2-2 2-3 2-4 3 8-1 8-2

2-1 2-2 2-4 8-1 8-2 10 13 14

15 11 12  

6 2-2 8-1 8-2

1,822a 439a  

 

9 6 40.1 36 8-3 111 801.54

700 4 5-2 268 6162.09 1,687 6

44 250.01 338 5-1 52 320.32 438 7-2 178

1217.95 1,479  

 

5,280kg 1,000kg 1,660kg 505,071kg   
117,606kg  

 

3-3 3-4 238,893kg 1
1

6/22 27
2-1 2/3 2-2 8-1 8-2 2-2

8-1 8-2  
 

 
 

3-5 80 65 85
980,045.83kg  

 

3-6 780
1 2.83�  
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3-1 29 28 29  

 

) N 14 P2O5 14 K2O 14  

)  ( ) 10a  

� (a) (a) 2O5 2O

  1 206 184 ( H28.11.2 95 ( 5.2 ) 940 200 15.7 57,360 ( 3,117 ) ( )

184 ( ) ( ) ( )

  2-1 102 ( H28.10.27 50 ( 4.9 ) 240 120 10.4 28,693 ( 2,813 ) ( )

102 127 H29.5.30 18 ( 1.8 ) 220 9.1 52,918 ( 5,188 ) ( )

  2-2 100 ( H28.10.27 50 ( 5.0 ) 240 120 10.6 28,701 ( 2,870 ) ( )

100 127 H29.5.31 18 ( 1.8 ) 120 220 14.8 60,292 ( 6,029 ) ( )

100 118 H29.7.6 18 ( 1.8 ) 220 9.2 ( ) ( )

  2-3 100 ( H28.11.16 45 ( 4.5 ) 440 100 13.8 61,272 ( 6,127 ) ( )

100 ( ) ( ) ( )

  2-4 80 ( H28.11.7 45 ( 5.6 ) 220 100 11.5 28,680 ( 3,585 ) ( )

80 127 H29.6.2 18 ( 2.3 ) 100 200 16.3 52,902 ( 6,613 ) ( )

  3 87 71 ( H28.11.16 35 ( 4.9 ) 280 8.3 22,944 ( 3,232 ) ( )

71 ( ) ( ) ( )

  4 126 101 H14.10.29 40 ( 4.0 ) 240 5.0 ( ) ( )

101 ( ) ( ) ( )

  5 38 33 H28.11.25 10 ( 3.0 ) 60 3.8 ( ) ( )

33 H28.11.25 25 ( 7.6 ) ( ) ( )

5-2 53 51

  6 34 29 H11.11.14 15 ( 5.2 ) ( ) ( )

29 ( ) ( ) ( )

  7-1 36 34 H11.11.14 16 ( 4.7 ) ( ) ( )

34 ( ) ( ) ( )

7-2

  8-1 90 H28.11.9 36 ( 4.0 ) 40,006 ( 4,445 ) ( )

90 118 H29.4.28 18 ( 2.0 ) 200 9.3 ( ) ( )

90 DH H29.8.4 18 ( 2.0 ) 200 9.3 ( ) ( )

  8-2 92 H28.11.9 36 ( 3.9 ) 27,096 ( 2,945 ) ( )

92 118 H29.4.28 18 ( 2.0 ) 200 9.1 ( ) ( )

92 DH H29.8.15 15 ( 1.6 ) 200 9.1

  8-3 130 H12.10.11 48 ( 3.7 ) 320 5.2 ( ) ( )

130 ( ) ( ) ( )

  9 75 61 ( ) H14.10.16 1 ( 0.2 ) 80 2.8 ( ) ( )

61 ( ) ( ) ( )

10 98 95 H24.6.26 55 ( 5.8 ) 580 12.8 ( ) ( )

95 ( ) ( ) ( )

11 104 93 H19.11.7 36 ( 3.9 ) 140 3.2 ( ) ( )

93 ( ) ( ) ( )

12 146 132 ( ) H22.11.30 66 ( 5.0 ) 180 2.9 ( ) ( )

132 H22.11.30 7 ( 0.5 ) ( ) ( )

13 125 113 ( H12.10.11 48 ( 4.2 ) 160 3.0 ( ) ( )

113 S57,05 ( ) 520 9.7 ( ) ( )

14 99 88 ( H28.11.18 27 ( 3.1 ) 440 100 15.7 27,000 ( 3,068 ) ( )

88 2 H28.11.18 36 ( 4.1 ) ( ) ( )

15 49 43 ( H28.11.16 20 ( 4.7 ) 200 40 14.0 17,208 ( 4,002 ) ( )

43 2 H28.11.16 16 ( 3.7 ) ( ) ( )

2,051 1,822 5,280 1,000 1,660 505,071 ( 2,772 ) ( )

)

358

417

)

,

10

))
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� (a) (a) 1 2 3 4

  1 206 184 ( ( )

184 ( ) 9,818.6 3,556.4 4,127.5 17502.5 17,503 ( 951 )

  2-1 102 ( ( )

102 127 ( ) 6,900.5 4,503.2 11403.7 11,404 ( 1,118 )

  2-2 100 ( ( )

100 127 ( ) 7,053.7 3,310.5 10364.2 10,364 ( 1,036 )

100 118 ( )

  2-3 100 ( ( )

100 ( ) 4,210.7 3,780.0 6,656.0 14646.7 14,647 ( 1,465 )

  2-4 80 ( ( )

80 127 ( ) 3,006.4 8,782.1 11788.5 11,789 ( 1,474 )

  3 87 71 ( ( )

71 ( ) 2,972.3 2,403.0 5375.3 5,375 ( 757 )

  4 126 101 ( )

101 ( ) ( )

  5 38 33 ( )

33 ( ) ( )

5-2 53 51

  6 34 29 ( )

29 ( ) ( )

  7-1 36 34 ( )

34 ( ) ( )

7-2

  8-1 90 ( )

90 118 ( 222 ) 4,623.2 4623.2 4,623 ( 514 )

90 DH ( )

  8-2 92 ( )

92 118 ( 217 ) 3,543.6 3543.6 3,544 ( 385 )

92 DH ( )

  8-3 130 ( )

130 ( ) ( )

  9 75 61 ( ) ( )

61 ( ) 810.9 810.9 ( )

10 98 95 ( )

95 ( ) 1,137.8 2,580.2 4,104.8 1,694.9 9517.7 9,518 ( 1,002 )

11 104 93 ( )

93 ( ) 827.0 2,784.6 721.7 4333.3 4,333 ( 466 )

12 146 132 ( ) ( )

132 ( ) 1,389.0 1,573.2 2962.2 ( )

13 125 113 ( ( )

113 ( ) 939.4 2,541.0 3,309.1 1,800.7 8590.2 8,590 ( 760 )

14 99 88 ( ( )

88 2 ( ) 3,113.3 5,690.3 8803.6 8,804 ( 1,000 )

15 49 43 ( ( )

43 2 ( ) 1,085.3 1,647.0 2732.3 2,732 ( 635 )

2,051 1,822 440 51,431.7 43,151.5 18,919.1 3,495.6 116,997.9 113,225 ( 621 )

6/5 7/24
7/25 8/29 11/7

5/22 10/26

5/22 11/7

6/5 8/25 11/6

6/19 7/31

6/5 7/24 8/25 11/6

7/31

12/4
12/5
12/7

12/7
12/8

5/18
5/19 10/25

9/26

         

( )

)

6/23

6/23

5/1

5/2

5/11
5/17

,

5/17
5/18

9/25
9/28

10/115/11

)

10/3
10/5

358

417

8/30
9/6
9/8



FSC 16 34 52 2018

- 48 - 

3-2  

( ) 2O5 2O

1,610 540 ( 3.4 ) ( ) ( ) ( ) 0.7 ( ) 25801.1 25801.1 160.3

1,165 3,220 ( 27.6 ) 640 ( 5.5 ) ( ) ( ) 8.3 214,447 560 ( 5 ) 52612.2 52612.2 451.6

182 640 ( 35.2 ) 140 ( 7.7 ) ( ) ( ) 10.9 44,208 ( ) 4198.6 4198.6 230.7

464 ( ) 220 ( 4.7 ) ( ) 1,260 ( 69 ) 13.6 166,112 ( ) 16595.8 16595.8 357.7

182 400 ( 22 ) 9.2 8166.8

529 1,100 ( 20.8 ) ( ) ( ) ( ) 4.4 50 ( 1 ) 10231.0 10231.0 193.4

 ( ) 10a
3-3 3-6

)

10
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3-3 29  

 

  

        
    

� ( ) ( ) ( ) ( )
02-01 ( ) 5 1 48.5 14,228.0 6,900.5 38

02-02 ( ) 5 2 44.7 15,780.0 7,053.7 44

01- ( ) 5 11 42.5 23,102.0 9,818.6 57

02-03 ( ) 5 11 50.7 8,305.0 4,210.7 28

02-03 ( ) 5 17 78.7 772.0 607.6 3

02-04 ( ) 5 17 49.2 1,560.0 767.5 5

02-04 ( ) 5 18 43.9 5,100.0 2,238.9 19

03- ( ) 5 18 61.4 3,184.0 1,954.9 10

03- ( ) 5 19 60.2 1,960.0 1,017.4 6

15- ( ) 2 5 22 84.0 1,292.0 1,085.3 7

14- ( ) 2 5 22 83.6 3,724.0 3,113.3 21

10- 6 5 92.2 1,234.0 1,137.8 11

13- 6 5 92.1 1,020.0 939.4 9

11- 6 5 89.5 924.0 827.0 9

12- 6 19 50.0 2,778.0 1,389.0 23

01- ( ) 6 23 62.9 5,654.0 3,556.4 17

02-03 ( ) 6 23 57.1 6,620.0 3,780.0 20

10- 7 24 75.8 3,404.0 2,580.2 16

13- 7 24 79.9 1,196.0 955.6 7

13- 7 25 84.6 1,874.0 1,585.4 10

09- 7 31 85.0 954.0 810.9 6

12- 7 31 90.0 1,748.0 1,573.2 9

11- 8 25 70.0 3,978.0 2,784.6 18

10- 8 25 70.0 5,864.0 4,104.8 19

13- 8 29 80.2 4,126.0 3,309.1 23

02-03 ( ) 9 26 54.8 12,146.0 6,656.0 47

01- 10 11 54.8 7,532.0 4,127.5 36

03- ( ) 10 25 50.0 4,806.0 2,403.0 19

15- ( ) 10 26 90.0 1,830.0 1,647.0 7

10- 11 6 85.6 1,980.0 1,694.9 11

11- 11 6 84.9 850.0 721.7 5

13- 11 7 89.5 2,012.0 1,800.7 11

14- 11 7 59.2 9,612.0 5,690.3 36

69.6 161,149.0 92,842.9 607  
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3-4 29  

 

 

3-5 29  

 
 

3-6 29  

 
 
 
  

        
    

� ( ) ( ) ( ) ( )
02-01 127 8 30 25.9 4,250.0 1,100.8 13

02-01 127 9 6 29.0 3,734.0 1,082.9 15

02-01 127 9 8 29.8 7,784.0 2,319.5 25

02-04 127 9 25 26.9 1,930.0 519.2 7

02-04 127 9 28 32.6 6,412.0 2,090.4 22

02-04 127 9 28 45.3 13,626.0 6,172.5 46

02-02 118 10 3 35.8 4,818.0 1,724.9 16

02-02 118 10 5 33.2 4,776.0 1,585.6 16

08-01 DH) 12 4 25.8 3,706.0 956.2 11

08-01 DH) 12 5 25.9 5,840.0 1,512.6 18

08-01 DH) 12 7 23.9 9,014.0 2,154.4 27

08-02 DH) 12 7 26.3 932.0 245.1 3

08-02 DH) 12 8 30.2 10,922.0 3,298.5 33

30.0 77,744.0 24,762.6 252  

   ( )

238,893.0 117,605.5 784,036.7 80 980,045.83

238,893.0 117,605.5 784,036.7 980,045.83

MF135 S43.9.20 50 ( -42 ) 7.50 4.02 23.25 12.00 8.00 4.00 1.50 18.50 0.00 0.00 0.00 0.00 78.77 3,523.60 48 157.00 1.99

MF194-4 S57.1.30 36 ( -28 ) 15.00 19.30 21.50 10.00 13.50 9.50 10.50 35.00 26.00 0.00 0.00 0.00 160.30 7,064.44 55 605.00 3.77

T8010F S60.9.26 33 ( -25 ) 7.00 24.00 3.00 16.00 14.00 5.00 10.00 19.00 0.00 0.00 0.00 7.50 105.50 8,070.47 39 383.40 3.63

5030 H7.3.23 23 ( -15 ) 18.00 39.50 28.50 9.25 26.75 20.00 11.50 18.75 14.50 0.00 0.00 0.00 186.75 4,999.41 62 481.76 2.58

TJ65 H18.5.26 12 ( -4 ) 2.00 49.00 25.25 13.00 18.00 46.50 35.00 26.00 12.00 5.50 3.50 12.50 248.25 1,103.24 80 539.03 2.17

4SDK7 H18.3.30 12 ( -7 ) 38.50 21.50 - - - - - - - - - - 60.00 2,688.82 45 1,208.91 20.15

SL7 H29.5.17 1 ( 4 ) 16.00 41.50 39.50 34.00 32.60 36.00 34.50 38.50 37.20 40.50 34.00 384.30 384.30 308 1,149.05 2.99

PC30MR-2 H16.3.15 14 ( -9 ) 4.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.50 552.14 2 12.69 2.82

WA50 H27.8.1 3 ( 2 ) 22.20 39.50 18.50 14.50 17.40 20.60 18.70 26.55 10.95 7.45 11.90 16.10 224.35 554.70 198 734.74 3.27

114.70 212.82 161.50 114.25 131.65 138.20 123.20 178.30 101.95 50.15 55.90 70.10 1,452.72 5,271.58 -

*1  
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4-1

2 UV& 6162C  
 

 
4-1 29   

   

17.9 6.7 12.3 96.3 63.1 79.7 37.846
21.2 8.2 14.7 94.9 50.3 72.6 76.962
22.1 7.6 14.9 92.0 45.9 69.0 23.622
20.4 7.5 14.0 94.4 53.1 73.8 138.430
25.0 12.2 18.6 91.6 51.6 71.6 11.938
26.3 11.9 19.1 95.2 48.6 71.9 18.034
27.8 13.7 20.8 95.3 51.2 73.3 15.240
26.4 12.6 19.5 94.0 50.5 72.3 45.212
28.0 12.8 20.4 95.1 52.7 73.9 42.164
28.7 13.6 21.2 94.7 47.9 71.3 15.748
28.0 18.9 23.5 97.8 69.9 83.9 107.950
28.2 15.1 21.7 95.9 56.8 76.4 165.862
29.8 24.5 27.2 90.5 63.7 77.1 89.286
29.3 25.3 27.3 83.9 52.1 68.0 52.000
34.5 24.4 29.5 96.6 68.5 82.6 0.600
31.2 24.7 28.0 90.3 61.4 75.9 141.886
33.9 23.7 28.8 95.1 63.9 79.5 45.720
33.2 22.2 27.7 97.5 65.7 81.6 46.228
34.2 22.3 28.3 95.3 60.3 77.8 6.096
33.8 22.7 28.3 96.0 63.3 79.6 98.044
28.8 17.9 23.4 95.2 63.9 79.6 82.804
26.7 17.6 22.2 96.1 70.8 83.5 9.906
27.0 14.2 20.6 92.3 60.2 76.3 1.270
27.5 16.6 22.1 94.5 65.0 79.8 93.980
24.2 14.4 19.3 93.9 64.2 79.1 112.732
19.4 14.0 16.7 97.1 85.7 91.4 81.280
19.1 9.3 14.2 96.4 68.5 82.5 155.448
20.9 12.6 16.7 95.8 72.8 84.3 349.460
20.4 5.9 13.2 96.9 62.8 79.9 3.810
15.2 3.2 9.2 95.1 55.6 75.4 5.334
12.3 2.7 7.5 92.6 68.4 80.5 14.478
16.0 3.9 10.0 94.9 62.3 78.6 23.622
11.3 0.0 5.7 95.6 57.9 76.8 1.524
8.5 -2.2 3.2 93.1 58.7 75.9 7.366

10.3 -1.7 4.3 94.5 59.7 77.1 6.604
10.0 -1.3 4.4 94.4 58.8 76.6 15.494
9.6 -0.8 4.4 94.0 60.9 77.5 21.844

10.1 -1.9 4.1 95.7 65.9 80.8 19.558
5.4 -3.9 0.8 94.0 62.2 78.1 11.430
8.4 -2.2 3.1 94.6 63.0 78.8 52.832
6.1 -4.8 0.7 93.5 58.6 76.1 10.922
9.6 -2.7 3.5 93.9 50.0 72.0 0.508

13.5 -0.8 6.4 93.6 45.4 69.5 21.844
9.7 -2.8 3.5 93.7 51.3 72.5 33.274

14.0 1.7 7.9 93.4 57.1 75.3 59.436
16.8 2.4 9.6 95.3 59.5 77.4 55.880
17.6 2.9 10.3 93.4 54.2 73.8 33.020
16.1 2.3 9.3 94.0 56.9 75.5 148.336

10

11

12

1

2

3

4

5

6

7

8

9



FSC

 
4-2

 
 

16 34 52

29

4

1
1

2018

4 5
14.0 19.5
11.7 16.5
27.4 33.8
0.1 6.8

38.4 45.2
27.1 148.0

4-2  

6 7
21.7 28
20.8 24
32.7 36
9.6 23

165.9 141
251.5 232

 

- 52 - 

8 9
.0 28.3
.5 25.3
.6 36.7
.2 18.9
.9 98.0
.2 137.6 1

9 10
22.1 16.7
21.2 14.9
32.4 29.6
10.8 2.8
94.0 349.5
81.0 97.5

(

11 12
10.0 4.
9.2 4.

23.9 16.
-0.5 -4.
23.6 15.
70.5 32.

1 2
.4 3.1
.1 2.0
.8 16.4
.4 -7.1
.5 52.8 3
.7 48.2 6

mm

2 3
3.3 9.3
2.5 6.1

17.0 25.1
-9.2 -2.7
33.3 148.3
61.2 116.4  

 



 
 



FSC , 16 53 55 2018  

- 53 - 
 

1

 

1.  (2017)

, 15 1-7  

 

2.

 (2017) Podosphaeraster 

toyoshiomaruae , 56 27 32  

 

2

 

1. Assaha, D.V.M., Ueda, A., Saneoka, H., Al-Yahyai, R., Yaish, M.W. (2017) The role of Na+ and K+ 

transporters in salt stress adaptation in glycophytes. Frontiers in Physiology, 8 509  

 

2. 2017 � �

, 55 5 7 

 

3. Kusakabe, K., Hata, M., Shoji, J., Hori, M., Tomiyama, T. (2017) Effects of water temperature on feeding 

and growth of juvenile marbled flounder Pseudopleuronectes yokohamae under laboratory conditions

evaluation by group- and individual-based methods. Fisheries Science, 83 215-219  

 

4. Mulyadi, Nishida, S., Ohtsuka, S. (2017) Seven new species of Tortanus (Atortus) (Copepoda, Calanoida, 

Tortanidae) from North Sulawesi, Indonesia. Crustaceana, 90 77-99  

 

5. Nakano, T., Nakamura, R., Ohtsuka, S., Suzuki, T., Suzuki, D. (2017) Low genetic diversity in Ozobranchus 

jantseanus (Hirudinida Ozobranchidae) in Japan Possibility of introduction with their host turtles. 

Parasitology International, 66 798-801  

 

6. Ohtsuka, S., Hasegawa, K., Kimura, T., Miyake, H., Kondo, Y., Pagliawan, H., Metillo, E. (2017) Possible 

mimicry in the galeommatid bivalve Scintilla philippinensis (Bivalvia Galeommatidae) to nudibranchs and 

crabs. Venus, 75 93-98  

 

7.

 (2017)

, 72 16-26  

 

8. Ohtsuka, S., Shimono, T., Hanyuda, T., Shang, X., Huang, C.H., Soh, H.Y., Kimmerer W., Kawai, H., Itoh, 



FSC , 16 53 55 2018  

- 54 - 
 

H., Ishimaru, T., Tomikawa, K. (2017) Possible origins of planktonic copepods, Pseudodiaptomus marinus 

(Crustacea Copepoda Calanoida), introduced from East Asia to the San Francisco Estuary based on a 

molecular analysis. Aquatic Invasions, 13 221-230  

 

3

 

1. 9 2017

11 25  

 

2.

9 2017 11 25  

 

3. Sumana Chuamnakthong Hirofumi Saneoka Akihiro Ueda Amelioration of salinity stress by ascorbic acid 

pretreatment in rice 2017 2017 12 7

 

 

4. Ahmad Mohammad M. Mekawy Hirofumi Saneoka Akihiro Ueda Apigenin pretreatment enhances salinity 

tolerance of rice seedlings 2017 2017 12 7

 

 

5.

2017 2017 12 7  

 

6. Thanakorn Wangsawang Tanee Sreewongchai

50 2018 1 27  

 

7. Na

50 2018 1 27  

 

8.

2017 11 21  

 

9.

2018

2018 3 16  

 

10.

2018 2018 3 16  

 



FSC , 16 53 55 2018  

- 55 - 
 

11.

30 2018 3 29  

 

12. Asakawa, M., Fujii, M., Tomano, S., Ohtsuka, S., Yamauchi, M., Umesaki, K., Ineko, K., Matsumono, T.

Toxicity and toxin compositions of the greater blue-ringed octopus Hapalochaena lunulata from Ishigaki 

Island, Okinawa Prefecture, Japan. 10th Global Summit on Toxicology and Applied Pharmacology (Chicago, 

USA, July 20-22, 2017) 

 

13. Fuji, T., Ohtsuka, S., Kondo, Y., Kaji, T., Tasumi, S. Functional morphology of cephalothoracic sucker of 

Caligus. 13th International Conference on Copepoda (Los Angles, USA, July 17-21, 2017) 

 

14. Hirano, H., Ohtsuka, S., Takada, K., Fukushima, H., Nakai, T. Trophic interactions between bacteria and 

Bradfordian families. 13th International Conference on Copepoda (Los Angles, USA, July 17-21, 2017) 

 

15.

2017 (2017 10 6 , ) 

 

16. Ohtsuka, S. Planktonic phases of symbiotic copepods. 13th International Conference on Copepoda (Los 

Angles, USA, July 17-21, 2017) 

 

17. Ohtsuka, S., Tanaka, H., Kondo, Y., Hirano, H., Jaume, D., Boxshall, G.A. Behavioral observations of a new 

hyperbenthic misophrioid copepod, with supplementary data on DNA sequences. 13th International 

Conference on Copepoda (Los Angles, USA, July 17-21, 2017) 

18. Uchiumi, H., Kondo, Y., Ohtsuka, S. Ecological studies on Panaietis yamagutii that infect the buccal cavities 

of horned turban, Turbo cornutus. 13th International Conference on Copepoda (Los Angles, USA, July 17-21, 

2017) 

 

4

1. Takahashi, S., Kusakabe, K., Yoshida, Y., Sakurai, G., Shoji, J., Tomiyama, T. Effects of water temperature 

on the growth of juvenile stone flounder Platichthys bicoloratus under laboratory conditions. The Third 

Asian Marine BiologySymposium 2017 11 5  

 

2. Yoshida, Y., Takahashi, S., Sakurai, G., Shoji, J., Tomiyama, T. Effects of low salinity on feeding and growth 

of two flatfish species Pseudopleuronectes yokohamae and Platichthys bicoloratus under laboratory 

conditions. The Third Asian Marine Biology Symposium 2017 11 5  

 

3.

29 2017 12 2  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16  

739-8528 4 4 082-424-7904 
https://www.hiroshima-u.ac.jp/fcenter 
sei-bucho-sien@office.hiroshima-u.ac.jp 

30 11

30 12 2


