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10.19 ' 17.25 17.72 18.04 18.24 18.61 18.32 18.56. 6.3 10.17 11.31 16.99 17.92 18.11 18.25 18.25 18.29 18.46 6.8
11.18 | 18.25 18.29 18.36 18.40 18.42 18.42 18.43 6.0, 11.15 18.32 18.36 18.40 18.40, 1 18.42 18.42 18.42 6.0
12.15 | 18.45 18.47 18.74) 18.47, | 18.49 18.50 18.50 6.5 12.13  18.26 18.27 18.27 18.27 18.20 18.29 18.39 5.3
"1 17 19.11 19.15 19.15 19.15 | 19.15 19.15 19,15, 6.7319q.18 | 19.02 19.02 19.02 19.02 19.05 19.09 19.09 6.2
2.22 18.70 18.73 18.74/ 18.77 18.81 18.82 18.87 6.0 2.20 18.63 18.65 18.66 18.66 | 18.66 18.66 18.66 6.0
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"0 191 17.27 17.27 17.27 17.27) 17.27 17.82 18.42| 18.58 18.59) 11.0
5.13 | 16.51, 16.62 17.71 18.10 18.29 18.42 18.60 18.63 18.64 18.67 11.0
6.9 |11.98 12.08 16.81) 17.24 18.04 18.37 18.48 18.47 18.50 18.49 11.0
6.23 | 16.36) 16.40 17.44] 17.52 17.70, 17.91) 18.20 18.20| 18.20, 18.21| 11.0
7.21 | 13.27] 14.18 15.91, 16.90 17.54 17.95 18.39 18.47) 18.50 18.53 11.0
8.11 17.60i17.64‘17.97 18.07 18.25 18.33 18.59 18.63 18.65 11.0
8.31 | 15.96 16.30 17.49 17.93 18.12 18.22 18.30 18.38 18.39 10.6
9.20 | 11.49, 12.85 16.21| 17.67 17.74 17.80, 18.26 18.29, 18.39 18.44 10.8
10.19 | 17.97 17.97 17.97 18.06, 18.13 18,52 18.64‘18.40?18.50}18.50 11.5
11.18 ‘18.42‘18.45§18.46 18.46] 18.46 18.46 §18,46‘18.47‘18.47§ 10.0
12.15 = 18.60 18.60718.62 18.62 18.63 18.66 | 18.67 18.78 18.80, 10.8

" 18 19.28 19.29 19.29 19.29] 19.29 19.29 19.29 19.29. 19.29| 10.4
2.22 | 18.77| 18.77 18.77 18.78 18.89 18.90, 19.09 11.7
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5,35 5.43 5.5 \ %4.75’4 91‘19 o 813 5. 92‘5 84‘5 99‘6 005. 94‘ s, 90*5 27‘5.25‘ 6.8
(514539 538 | | 3.603.583.3819.8 6.9 5.175. 175. 475.285. 10‘5 07 4.884.843.74 7.8
(508 4.14 4.04 3.26 2.74 2.642.853.143.31) —3.303.303.2220.8,  7.15 4.744.263. 692.95 1. 280. 801.231.82 7.0
438 4. 44‘ 4.58  —| 4.89 5.37‘2.77:2.4912.502.61i2.5212.642.63i19.3 8.11 ‘4 634 554 584.75 4.985.014. 703.55 7.0
447/ 4.55 462 4.60 4.51 4.574.28 | 4.143.493.43 3.4018.4) 9.3 4. 41‘4 36/4. 38434 4.404.264.133.46 7.0
241 5.15 5.24 5.20 5,07/ 5.01 4.94 4.103.87 | [3.673.653.503.3016.0/ 9.27 5.745. 745 686.056.06  6.045. 6814 192.15 7.5
10.18 | 4.77 4.77 4.59) 4.45 4.14/ 4,00 4.00[3.913.95  3.923.943.883.7718.4 10.20 4. 884924, .954.80 | 3. 58‘3 822.803.17 7.5
11. 8| 4.84 4.93 4.91 4.87 4.90 4.85 4.854.73 | 4.724.724.714.7416.5| 11.10 4.854.824.834.844.81  4.844.814. 764.78;’ 8.0
12.15 | 5.74 5.85 5.72 5.64 5.67| 5.75 5. 56.5.59,5.60 5.6015.53‘5.55‘5.65‘;18.5 12.15 6.09%6.125. 126.126.136.05/6.02 5.91‘5 875.82 8.8
" 10 584 6.42§ 6.27 6.16] 6.12 6.11 6. 03 5. 865.98% | 15.98;‘5.90{5 86/17. 5 .1 “6.41‘!6.43‘6 416.38‘56.293 6.305. 905 715.89 9.0
2.7 572 5.81 5.80 5.79 5.78 5.79 5. 78 5.8455. 805.86  5.805.825. 80‘18 3 2.9 6.236.246.236.115.945.75 . 026. 175.94 8.0
3.145.89 5.80 5.72 5.72 5.67 5.52 5.54 5.275.235. 185.195.004.995.0119.8  3.17 5.455.255.335.325.305.28  5.195.084.81 8.1
411 6.29 6.29 6.28 6.10 6.38 6.29 6.046.015.805.89 ‘is.79js 696. 13‘19 0 4.13 6. 406‘43‘6.3626.22‘6 206.10  6.156.146.05 9.0
5.10 1 5.05/5.13 5.06 5.12 5.08 4.92 4.64 4.514. 414 0 4274, 204 1918.8  5.12 ‘5.0435.085.15*5.375 224,99 4.734.484.37 8.2
| 6. 9 15.875.234.854.334. 20J3.68 3.303.032.29 8.7
6.22 14.91!4.88 5.235.125.345.38  4.654.202.97 8.5
j 7.19 4.595.395.085.054.263.27  [2.751.771.66 7.7
8.9 i3.83‘4.334.624.58}.273.725 3.162.712.02 8.8
8.29 [4.77;4.814.8954.5724.50‘ i14.374 223.72 7.7
| 9.20 §4.94i4.714.15‘2:/;_85‘53.683.43i f?2.929 722.35 8.2
; 10.17 4.804.354.153.893.693.49  3.233.153.11 8.8
; 11.15 §4.67T4.68§4.684.634 614.67  4.664.704.66 8.5
; 12.13 6.206.316.236.236.176.24  6.146.136.01 9.0
" 17 "6.70j6 976 95‘6 906.96 6.57 }6.87‘6 956.93) 8.2
20 6.616.646. 56’6 676 216.53 |6 8.5
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4. 464 624 404 544 164— 11 3 472 62‘1 98 11.
4. 654 654 734 604 484 39

Tf Wb
4 5

2. 302 021.71 10,

LS e I < W S o B e B =

)

4.774. 724 754 754 724 74 j4 724 764 7210.0

6.145. 975 8010 8
6. 356 44 4210 4
6.58%6. 496 5411.7

20%T

STA QN A ]

e



gLAEX B o % W Gy vERS )R KMnO, mg/ £)

R TR I WO — AN N I =
j“’K: 0o 1 2 3 4 508 10,13 15 B-3B-2B-1 B ki BERE 45 ?B~3§B~2;B—1; B K
i S SR S e u e A —
5.1 1.76 2.02 1.82 1.7 1.591.5919.0) 7513 2.822.713.002.932.65 2.242.942.39 6.8
6.7 3.78 4.10 3.60 2.59| | L 2.762.523.7319.8 6.9 4.263.253.282.842.892.82  13.303.243.26 7.8
7.6 8.70 4.60 2.63 3.76 — 2.25 2.412.051.792.821,67 —1.862.0920.8 7.15 4.053.203.334.32 | 4.482.332.674.22 7.0
8.912.26 2,93 2.91 2.55 | 3.14 2.46 3.3213.45‘2.47,1.962.5232,531.04?19.3 8.11 3.653.793.253.68 4.234.565.285.75| 7.0
8.31 | 1.76 1.91 2.29 2.42 2.07 1.95 2.10 1.462.81  2.231.3711.482.3918.4 9. 3 4.362.843.142.87  3.173.143.453.44 7.0
9.24 | 2.98 3.00 3.19 2.76 3.03 3.04 2.813.15 |  2.823.004.093.3116.0 9.27 4.274.592.573.002.8¢ 2.533.113.333.63 7.5
10.18 | 1.75 0.88 1.20 0.94 1.68 1.36 1.201.052.11  1.981.51[2.522.2118.4 10.20 4.133.883.513.41 3.466.045.284.09 7.5
1. 8 | 3.213.49 3.17 3.38 3.81 3.30 3.50 3.08 2.393.613.013.7116.5| 11.10 3.75 3.68“3.68‘33,21‘53.3% 3.523.543.383.36 8.0
1215312 3.43 4.072.89 3.14 3.78 3.31 4.054.70 3.935.07/5.284.6818.5 .15 i3.314.045‘3.84-23.79‘:3.68‘3.70}4.02\4.35!4.21;5‘3311 8.8
110 3.35 3.753.13 2.93 3.10 2.74 2.76/2.822.76  3.493.443.1117.5 1.12 3.993.903.543.814.22  3.864.764.265.21 9.0
2.7 4.50 3.46 3.17 4.36| 3.01] 3.43| 3.68 3.994.263.76 4.19!4.10!4.3218.3 2.9 /3.523.272.903.013.162.37 J2.6322.012‘73 8.0
3.14 | 4.90 4.86) 5.11) 5.14 4.13 419 4.7924.713.81g4.06‘3.745.31[5.26;4.51;19.8 3.17 34-.774.11‘4.34j4.54j4.513.77 | —#.173.61 8.1
411|471 4.29 4.67 3.60 3.90 3.78 4.48 5.313.586.42  4.494.414.0319.0 4.13 5.493.233.845.353.663.58  4.783.472.96 9.0
5.10 | 5.21 4.51/ 4.97 4.77) 4.36 5.06 4.553.654.193.29  4.274.023.9118.8 5.12 6.236.055.586.39,5.615.45  15.145.275.19 8.2
‘ | f ‘ ! 6.9 v6.481'5.875.28{4.86;?4.67;,5.24 ‘6.29;5.314.21 8.7
6.22 16.623.314.825.194.053.70  |4.672.753.06) 8.5
7.19 6.225.495.065.145.756.06]  4.823.644.54 7.7
| 8. 9 17.827.937.578.197.607.74 7.99;7.27117.47 8.8
1 % 8.29 3.583.203.703.692.52 2.42%3.54}2.52‘ 7.7
9.20 |4.664.405.654.175.423.61  3.783. 8.2
10.17 3.792.852.872.592.702.82  2.882. 8.8
11.15 3.944.044.413.593.674.19,  3.303. 8.5
o 12.13 ;3.86‘:3.743.32?4.26‘:3.94‘;4.02‘ 3.165"3. 9.0

L "1 17 2.031.881.442.402.642.43  2.602. 8.2
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e | j | ‘\ | ] s s, 54‘3 43279231 3.043.563.55) 6.0 419 3.593.76,3.36.3.853.85 3.79 3.633.92‘33.31 11.0
5.125.796.095.315.57 [5.270.155. 72 5.5 5.13 8.778. 576.46/6.84  16.246.597.32 6.1 5.13 5.615.695.12,4.89,5.31/4.654.755.02/5.504.93/11.0
6. 817.857.605.505.11  7.375.274. 44@ 5.9 6.8 6.278.055.084.67  4.454.925.04 6.1 6.9 7.607.05/5.034. .965.505.05,4.674.284.264.50 11,0
023 0.506.315.756.206.010.826.817.42 6.7 6.22 (6.855.995.955.605.57,6.225.976.62 6.8 6.23 /5.275.985.525.104.455.995.686.006.155.6911.0
7.21 5.084.614.224.40  4.534.634.42 6.0, 7.19 6.746.435.696.53  [8.237.116.93 6.0] 7.21 |5.174.754,283.443,903.373.935.044.974.79 1.0
811 4.795.265.084.47  3.854.344. 2 6.2 8.9 8215, 678.157. 74‘ 8.568.347.40 6.6 8.11 4.675.2014_6235.03 4.894.79 4.981‘:4 455. 45110
831 3.903.643.06 ‘2 973.553. 8 5.5 8.9 5.765.114.38 4.235.006.8 5.8 8.31 4.313.963.363.083.613.62  [3.443.453.5310.6
9.20 1.740.852.431. o1 2.752.842. 30 6.1 9.20 3. 30\1 732.842.86) 2.443.243. 49 6.6 9.20 | .553.903.232.213.383.79 —10.8
10.19 2.492.602.221.98  2.342.552.97 6.3 10.17 6. 483.815.815.004.013.623.154.04 6.8 10.19 216 s
11.18 3.002.642.792.43  1.242.0911. 21‘ 6.0 11.15 4.784.474.864.29  4.224.795.14 6.0/ 11.18 [3.383.053.072.763.302.49  2.842, 122.8410.0
12.15 3.583.513.573.53 3.523.983.58 6.5 12.13 | 6.643.064.71  4.184.364.52 5.3 1215 3.873.713.653.343.643.21)  3.642.903.3410.8
17 5‘1.68;1.320 951.49/1.280.85 1, 38‘1 91l 6.7 *1.18 %1.991.28!0.84\1 o.ml1.021.33 6.2 118 1.060.611}1.79"12.612.31 3.0 2.613.002.82110.4
2.22 1.351.831.941.59 1171.480.90 6.0 220 o | 6.0 2.22 1.440.58;2.293‘1.581.691.47 1.311.362.3911.7
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Eix OE R A OB OB EHREE mg/
AT SR WD T e T S i TN T A W (8)
e B | I ‘ IR | | N
T ﬂf"‘*’ P2 203 r}aniﬁ’f’"‘ 23 fﬂ\u\iLfﬁ‘ 23 WHE\JM‘ 20
1865 ey ' *
511 — | 36.2 13 544 49.0 49.6  5.13  83.3  65.0|57.0
6.7143.6 346 403 6.9 387 60.7 51.4  6.951.5 64.7 49.0 i
7.6 41.0 42,5 39.2 7.15 42.6 47.6 39.4| 7.15|50.8|54.3|47.7 |
8. 924.9/39.740.0| 8.11 |41.1 47.0 29.6  8.11|51.5 | 56.8  46.2
8.3128.3 32,5 30.2 9.3 361 51.6 343 9.3 64.7]49.2|49.0 |
9.24 [ 47.9 | 33.3 36.6 | 9.27 26.8 46.4 38.9 | 9.27|55.4 62.0 48.4
10.18| —|31.5 42.0| 10.20 49.7 40.8 35.6 10.20  53.1 | 56.4 | 48.0
11. 8 19.7  36.2  36.0 | 11.10 44.8 35.5 25.3 | 11.10|69.0 55.4 44.4
12,13 20.6 | 30.0 | 30.1 | 12.15|29.2 47.2 36.5 12,15 |50.2 48.2 | 38.5
100 13.8 206 253 D42 391 38.7 301 112 | 36.8 | 49.3  40.6
2.7039.2295 286 2.9046.9 324 35.6 2.9 444|484 46.0
3.14 284 |27.4 | 241 3.17 | 28.0 40.8 27.7  3.17 |33.3|55.4 44.6 ; | ‘ |
4.11 [ 35.8141.0 130.3 | 4.13 60.7 48.4 44.0 | 4.13|58.5|53.7|43.1  4.18 29.8 23.4 19.4  4.19 40.2/38.9|29
5.10 | 36.6 | 42.9 343 512 49.7 | 48.9 33.4 512 |70.9 37.7|33.0 5.13 59.7 56.6|48.6 5.13 36.8|30.1 27
6.9/49.9 367 34.6. 6.8 535 56.1|46.9| 6.8 79.8 50.3|49.9 6.9 452 30.5 31
6.22|48.0 | 38.5 | 31.6 | 6.23 | 81.1 46.7 | 44.1| 6.22|97.4 52.2|40.4  6.23 39.4 28.8 |35
7.19 46.5 39.3 36.2 7.21 61.9 |54.1 43.8 7.19 64.4 487 44.2 7.2137.0|35.3 |26
8.974.9 41.6 33.7  8.11|94.7 527|411 8. 9100.2|58.4 47.4 8.11 41.9 32.1 27
829701 175.8 48.8| 831 |81.2171.743.0 8.29 57.7 .39.6|38.91 8.31|49.9/36.2130
9.19 1 51.0 | 39.7 | 29.4 | 9.20/89.3 | 51.4 1 31.1| 9.19|84.2 39.539.5] 9.20 42.7 32.8]|27
10.17 | 58.4  43.6 1 30.5 | 10.19 1 93.2 | 54.7 | 39.8 | 10.17  68.1 |51.7 42.9 | 10.19 49.0|30.0 30
11.15 77.7 38.2 31.8 | 11.18|90.7 | 57.7|48.4 | 11.15 91.6 | 40.7 | 25.7 | 11.18 | 48.2 | 27.3 | 23
12.13 | 90.4 | 33.3 28.7 | 12.15|69.0 | 37.9  30.4 | 12.13 | 13.9 | 37.4|25.7 | 12.15 40.2 |30.7 | 32
1987 1867 1987 1967
1.17 |89.5 |32.3 273 1.17| — 37.6 354 1.18/73.1/50.6|41.3  1.18 85.6|31.2|27
2.20 | 54.0 167 |28.1 | 2.2283.6|34.5)27.7 | 220 75.2 46.4|39.8  2.22|39.4 325 26
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AL A S S LD I S 100 R A S | 0
LG . 1 1985 : e I : i |
5.11 77.66 35.40 40.02) ~5.13 | 48.68103,26 77.88/ 5.13 | 50. 07| 85 41‘ 79.73 | i
6.7129.98 57.13 49.81| 6. 9 48.91 67.68 52.20| 6. 9| 52.35| 62.8 ‘)46 60, ; |
7.6 | 56.63 48.402 42,48 7.15 | 65.68 45.29 44.20,  7.15 47.40, 51.96 46.87 | |
8.9 | — |48.79 55.34 8.1 |2.75 817 36,33 811 66.24, 61. 00‘ 49.92 | |
8.31 33.55 33.4537.78| 9.3 | 47.71; 48.76 49.71 9. 3 | 70.65 51.941 44.45
9.24 64.13 46.59) 43.30  9.27  44.58 36.26 29.45  9.27 50.19‘i 42.32/ 33.76
10.18 49.98 30.87 26.07| 10.20 53.62 37.07 31.27 10.20  59.30, 43.60 40.13 |
11. 8 47.07 30.66 24.62 11.10 55.33 41.74 27.52) 11.10 | 71.90 39.13 42.04 g
12.13 ‘ 31.25 27.84 31,96 12.15 | 38.01 44.30 30.21, 12.15 43.73 33.56 27.87 ‘
0 10! 25.44 32.010 23.64 %12 146,30 29.15 2739 142 —  46.77 34.75 '
2.7 37.32 28.31 28.09] 2.0 46.18 21.28 22.95 2. 9| 36.47 40.23 37.04
3.14 | 25.63 24.90% 21.84] 3.17 | 37.79) 29.861;\ 20.8753 3.17 58.721 32.25 27.56 | . ;
411 42533317 26,71 4.13 | 67.76 40.02 27.33| 4.13 | 48.77| 43.84 37.64  4.18 47.87‘ 42.38 39.66 ' 4.19 33,65 31.4425.99
5.10 47.05 30.47 25.62  5.12 | 47.01 33.27 22.81) 5.12 45.41 41.8735.39| 5.13 | 93.79| 94. 29‘ 78.72)  5.13 | 44.29! 31.6125.55
1 ! | 6.9 31.18 35.48/32.88, 6.8 77.05 41.20 42,14 6.8 27.13 41.42/39.71 6. 9| 46.89 33.4330.42
| 6.22)70.46 57.20 50.55  6.23 | 48. 11 22,17 2156, 6.22 | 85.94 43.85 42.54  6.23 29.57 18.3120.95
7.19 | 80.82 57.9045.07  7.21 106.33] 83.65 72,62 7.19 | 79.47 97.42 62.22 7.21 63.14 51.7648.35
8.9 39.04 46.52 44.57 8.1 | 88. 73‘ 57.97) 50.13] 8. 9| 65.00 61.89 54.52 8.1 59.44 44.0834.44
8.2 | 28.16 72.75 45.10/  8.31 §2.80 46.41 35.97  8.29 122.83 33.45 36.26  8.31 [ 56.55 30.9028.24
9.19 | 70.71 43.14/39.19'  9.20  73.12] 51.88/ 34,12 9.19 | 51.94) 41.43 42.02)  9.20 41.27 25.76?23.67
1017 36.81 38.75/29.59 1019 46.15 51.46 41.42 10.17 | 72.35 50.01 43.10 10.19  35.65 26.1225.83
11.15 | 49.07 36.86 31.50 11.18 | 59.83 48.50 41.30 1115 76.56 39.11 30.85 11.18 | 38.20] 25.6323.04
12.13 | 39.43 30,74 24.53) 12.15 48.54 42, 92 43.29] 12.13 | 46.70 40.56 33.22 12.15 56.03 25.1526.04
17 41.18{ 35.34}‘ 29.62 1.7 150,20 49, 13‘ 34.45, ¥ 18 | 58.56 50.67 39.90 " 18 53.60£ 25.3524.34
2.20 | 59.61 26.88 22,95 2.22 | 50.65 30.17 29. 40\ 2.20 | 43.03 33.93 29.90] 2.22 | 38.86| 18.7617.94
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‘ 1i65 |
o 0 530 0 0 5.13 | 0.24 | 0.35 | 0.06
0 008 0 6.9 0.16 031 0.10| 6.9 0.5 0.24 0.30
0 031 014 7.5 0.12 0.04 035 7.5 0.75|0.45 0.15 |
0.040.09 0.15| 8.11|0.39 0.28 0.09 8.11 | 0.68 0.54|0.12
10,05 0.27]0.14 9.3 0.21 030 016 9.3 1.47 0.350.31 |
1010020 0221 9.27|0.16 1 0.20 0.1 9.27|1.26 0.31 0.41
810,01 0.52|0.41 | 10.200.23 0,12 0.29, 10.20  2.44 0.18|0.26
1.8 003034 0.10] 11.10]0.91 0.250.10 | 11.10 /| 0.85  0.39  0.18
12.13 0.1 0.45 | 0.63 | 12.15 | 0.11 0.32 0.07 | 12.15|0.97 | 0.40 0.14
"10lo lo1s 010 "2 020 023 0.00 "12 066 0.27 0.07
2.7/0 10.16/0.05| 2.9 006 024 012, 2.9|0.52 0.28 0.16 |
34410 0121004 3.17 0231024017 3.17 047 029 013 - |
411 0.1410.13 0.14| 4.13|0.50 0.18 0,07 4,13 0.75 0.48 0.46 4.18 0.13 0.85 0.60  4.19 0.10 0.19 0.08
5.10 | 0.26 | 0.36 | 0.17 | 5.1210.70 0.51 022 5.12/0.51|0.43 0.21 5.13,0.73 0.55 0.14  5.13|0.15 0.20 0.08
‘ 6.9 0.82 0.13 0.5, 6.8 0.730.26 0.14| 6.8 0.38 043 035 6.9 0.24 0.22]0.14
6.2210.63 044 016 | 6.23|1.15 0.76 10.58| 6.22 1,17 0.320.14  6.23  0.19  0.14  0.11
7.19 1 0.49  0.24 019 | 7.211.69 0.75/0.33| 7.19/0.80 0.37 0.22 7.21 049 0.17 0.12
8.9]0.53 039 021 | 811 1.15/0.97 030 8.9 078 0.61 0.41  8.11 0.81 036 0.26
82901032 0.45 027  8.31 0.64|0.26|0.24 829 076 0.27 024 8.31/0.490.250.18
9.19 0.38 0.27]0.14  9.20 0.410.26|0.13| 9.19 023 0.22 031 9.20|0.11 0.12] 0.24
10.17 0.30 0.19  0.16 | 10.19 0.26 0.20 | 0.15 10,17  0.76 0.29  0.19 | 10.19  0.36 0.72|0.73
11.15 0.15 0.17 0.07 | 11.18 0.22 0.21 | 0.12| 11.15/0.37 0.24 0.10 11.18|0.03 0.01|0
12.13 0.28 0.13  0.90| 12.15 0.10|0.12  0.14 12.13 1 0.30 0.13 0.11 | 12.15|0.54 0.14 0.11
"1 17 018 024 008 147 032 022 0.13 18 0.48 0,30 0.13 18 015 0.21 ,0.13
2.20 043 014 — | 222 046 045 016 2.20]0.29 021 0.06 2.22|0.33 0.190.05
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KIEEIE 7 2 v 74 O EICE &
FIRM ARG ROEEICOLT

ERAR

HI¥RY T ESE R ok (closed circulating system) %ALY, BOBUAKAE H»
A TRBMBINOKEOZEALE HOKEE ORI DO Tak~fohs, KMAEETICBNT
HKE RIS, #EMEOMEBICZORBICOVTONANEETH S, TEDO 1A
BV i/J\f{“”‘ I/\J DT a )f’jj A1 Skeletonema costatum? 3‘53:(,\)&!\ et %;}@W?F““ﬂ f,u(@('”

BT, mkgétbb Lﬁ@mHM@mﬁf wéﬁ5C&ﬁ9m<,A¥%iO%F
MRS THEB L AOABKWBERE UTHELFHTHEEEL, FDOHRDOEERICHE
LT& e AENE, B—%HObLETHELTWATa YA ILENETNENL - mBOK
Bk AEREL, i EE HORESL ORI YOTHREENA LOTFOREABEST 2,

BRI, AIROBASE S 2 ONAETEEIENE KAREEBLOELDOR
flafcgd - 77 F 92 K% Dr. G, Bevelander B X ORI E-ICERBT 5,

MEELUTAFE

" ® B

WIFEAETa YA OISO WET LD, ET/RKPEES.6~6.52 DHINICHS b
D8BMAAEY, DOTHIBENICHBORENARREAONE bDEBIT Polydora spp.
DELVEFSPEDSNS O @AKERRE, FOHSMEIC DT 8T D 7HICHITH
HORKPTEENTE 2 KTHECEL LD,

HEEERLIUAZE
x%m—)vjﬂimﬂ' (25><25><30cm) A 14 E LT, fpkbYE, S, FEls L,
AL X DB SRR B L P RO D OB E 21778 - - (B Fig. 1 1),

'ﬂUr‘Ur‘“‘: FERICRIGIS L Dk L, SEMcERe Anl e =—vilofiEx
BRL, FREMNCEE9 Lok EHkEoe £ (HEk1Ske) © I~Smm BOWEAN

* Yukimasa Kuwatani and Tamotsu Nishii. Effect of the amount of rice powder suppiled as
the diet on the growth of Japanese pearl oyster in tank culture. With English summary, p.
1425. Bull. Natl. Pearl. Res. Lab. 12: 1409—1431, 1967.

S BT i No. 160, (R 2IZERFHAT 412 1 14091431, R4 11A)
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7o ﬁ‘ffJﬁJJUﬂEflﬁ‘éM”ﬁ@ 5 B AR Slall (BREHE S EERD 31 B hRAZ CEB LT,
255, Pl (PAMSEHER 218 2 Blofp# SRR 8 ~ 1203 L T/ 16~20MH;)
KR EBMCKRIET %, «%LJ B OE IRk B ib\'ﬂ’b% FHHO0S A TH -7, T721R 1
(=] (135;!‘_:@’i) 157 o fi#E K }‘37}(4‘ ik & T iR K] L o b(z\(ﬂﬁ/j\&ﬁci{jibﬁo i)
BHIFS Pk A TR DL LWM* BiEL, 0%, EAME S e T4 )f~>:&¢>of%@
AR 100 PITF O30 BB 1078 a X I L 7o, Bl o T g 2Ee L,
10 1EMY o582 N05 10, 15, 20, 30, 405 10 50mg & L7,

%%ﬁﬂlaaﬁia‘otmka cBREEOCHEZE

PURTS OB - 1966429 HI2H IcHEHEA ML, TOBRIHZTAEITOIOAM, &

FICI RSO HAR Lg Sl lg &2l THRAL K, 9 H2THOKESS I OFHR,
FHLDOW LR EEIC DL D DOERBALNZOT, PUBihooEA%E Iflf‘l[' L &ML T /K
MR &, 10718H, »dnhd “BE” 2D oD TRBRIERIS D20
k2 TTTE U E 241 oz kst B A WAL,

GEEBROLE 102485 0128190 £ TOEES6H T, DM 18 E X289
KBS s LR OKRPERDANEETTE - 7o

KB L FE R O] (8 ~9 M) kL, 2EFOWHE « Fkic - ToHL
Too PHE ; 775 28 pH 52 L TRIEL 7o T I) ¥ ; Dibromo-o-cresolsulp-

hone Phthalein <B C. P> wm\;s_ LT ’\1/100 HIIC L DL 72, C.OD.; T v
%Y T .E*’(XFWL LOWELR, TvEZT-
N3 Wlttmg D (JZ(?L (L’S:f [ Nessler ?ié“ S EAEN TR (B E 430mu Bk FT)

FEE (Gl E 500mu) |

4 4 Strickland and Par-
j W

id 7

EDMEL 7z, HREE-N ; Griess-Romijn ;’,lULL Ak
DL, BBE-N; v F5 Vv THlMNBICETL CHheES
sons® D JIEIC & oo, IEIBEHDEES (& 330mu) &)
Hydroxy-1-(2-hydroxy-4-sulfo-1-naphthylazo)-3-naphthoic Ac
@ EDTA-2Na cotm’;?aiﬁwco

PEREH DWIE + AKEE R & SITKERI R O 4K PE -
HMUJoe FREERTH, A4k hER, HiukhE HiEEHE
WERRES XCHELRERLNELYY, 3010, AESICHBEEOEEE X
DEENCERIR T % 7o DIC IR Sl O RS 5 1 %ogkc\;l;i}klll/ﬁ 1 101 D RlA R B O B

THATe (BE, STBIURESEC YO TREBRT S ),

JG

7z jy)tw‘/‘jA;L

AREL, ZoEn

£ B OB 7

HEKDIKEDES

A E B D KIE, pH i, 7oonYE, COD., 7vyE=T-N, HR®B-N, #iBE-N L
LUH vy AORERE Appendix Table I 1757,

1) kiR (Fig. 1) @ EEEREEI1C13221.3~21.8°C Th -7 A, 7 BHICIZ20,3~20.7
°CEHy 1°C TRL, 20tk 1 JFHC& ISR 0.5°C 7ok nb 5611 HiC1323.9~
24.3°C IR Lo, BIEDWE dkthfx&H/J 15 K 0.5°C TH D73, IR Smg/
day/oyster O (P14 Smg & ¥ 5 Lo BES [ O & R J'Il DRI E DT
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TIME IN DAY

Fig. 1. Changes in temperature of the breeding water during
the rearing period.
Open and solid circles, open and solid triangles, open
and solid squares and cross marks show respective oy-
ster groups on 5, 10, 15, 20, 30, 40 and 50 mg diet per
oyster and day. The same marks are used in Figs. 1-8,
10, 14 and 18.

BLRLT (CHRERENOBERL, 7 7 /0)&7{%?7‘)\6’—&?“ JEETHD SN ENE),
2) pH fg (Fig. 2) : &kt d L CeiEImc s, ka4 & of Hi S 5
TR AR, SR E O3PS (& K0.08T %o T, RS EEOBIZEHASD

MHBIVE S D 5T, BTEY OB RKOKERELGEHT2E0FThb “Eﬁvﬁﬁ-‘j"x’m

B|AEME” 2775k 0L, “BMEA b0 LEAM” =7.950 % L TIREREM -~

NUTOBEERS o BBPMITE I DENEEZRL T 5,

3 TohVE (Fig. 3)  @E&ms@En: pH B 23RBTH S, ‘if:/tﬁ;ﬁﬁﬂ%?ﬁ
UTORBHEMOEETHEERBD ONE, BIEMOKEEE “KEEZ AL LE5
{7 21.45mN X h 3 _RTHEWNVEERL T 2,

4) C.OD. (Fig. ) EREHTLDOENSDEENPRDONEL > TEHL TS
DT, SBWITENA S 2709 3 5BBFIO EEs RO TREL o, SEERISHI

WREL 2D S EN S, 12135, 10, 20mg 0 3RO EZNTHBYWOEEBIIDNL {,
é%ﬁv35~49ﬂ Eifi/}zéﬁac(ﬁubbf, Pl ®inl Thd, fbizls, 30, 40, S0mg
DABOTNTHEYOSHERE , pHEBI 7vn VEE BEICHE S Zalihik s
boTRENG, RS E & C.OD. tidBEirhEOMBMLRT 2, k30
mg FHOEAE <, HRETHE omg BOEAGOOBEREINL, £, HROKER
HEREE OO LEAE” =2.040mg/f L DOFNEENEEARKL TVD
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81y

PH VALUE ‘
BX »
%
=N
\\

4
L 2

WA 218
19 US| ?
S T
=
= .
3146-
=
7 L T 15— e N TN .
0 T 4 20 28 35 42 43 56 0 14 21 28 35 42 43 56
TIME IN DAY TIME IN DAY
Fig. 2. Changes in pH-value of the bree- Fig. 3. Changes in Alkalinity of the bree-
ding water. ding water.

20
157
L 15t
r 9
1.0‘ g\c
ok <ot
Sl 2 b
£ D
S ’. z
~ =
dO'S' 5(5
=
(4]
0558 79T 1428 7135 7647 3549 4256 L R B VR M R R
TIME IN DAY TIME TIN DAY
Fig. 4. Changesin C. O. D. of the breeding Fig. 5. Changes in Ammonia-N of the

water. breeding water.
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201
L.5p 500’-
-0 250F
= r ~
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r\-!sm 432008 2
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"‘;:045' §
=z
S50t
X
00 ol 8 35 47 49 s 007 14 2283 4 49 56
0 T Tmzé INZSAY Hoas TIME IN DAY
Fig. 6. Changes in Nitrite-N of the bree- Fig. 7. Changes in Nitrate-N of the breeding
ding water. water,

5) TvE=7-N (Fig. 5): 210 H, 498 H®D 2[al0 peak %L, 4EiHicii L 5
Hh#zE O TV 5, EHEE B & OICIZHBIZED SN0, SO KERE “H
REMF LIS B =7.30ug-at/f L H#ET 2 E28~2A0 BIC—BO OB EZNLT %
RIBEPEDNTNSENIDENVELZRLTEY, HORINEN L PR ORBR/ILELES
LU B KDL E O EERIC WD TOMBEAIRRL T 3,

6) IM-N (Fig. 6) : 7 v =7-N L[k, 140 H, 42~490 H® 2 (@0 peak %
RLTO Do TR S L OBICH S DM 28D SN, BIOKERE “Hiks
M=l REZ o LB 2ME” <1.27ug-at/ f & W3 3 & peak [51C12—ID & DAs#
N L OWEERT AR EZNL TOBEEE TN D,

7 WHE-N (Fig. 7) @ &k @mi: pHE, Ton ) EEE 4 RIS 5 g
R o BHEHEOEZETDE, RS EE OMBEEIREY SNE0, RO KER
HECRRELO LIS AE =3610ug-at/f EHET2EE, OTRLFL ENOR
THXN 3,

8) Ay U EERHMh 370~420mg/ ¢ OERNIZH D, mEHREES ZVITE
DD KEER E ORI E A0 T L3 TEI,

ERBEOKBEEOEL

BRERICBT 25 ENOKPEROR 1ES Y BREMMEL L0 1B %D BEINE %k
BrEEKNDONTEM E & b ic Appendix Table I (257,

FHUBFOKPERED VEYM D REEMNES Fig. 8 LU0 9 1053, #2618 30mg B3
KR 2 D BEEIC B THICEL KE <, 20, 40mg OB NICSE, chbd
DIWEBEBPETHETEKET B LR REEAMEL T 3, 5, 10, 15mg @ 3 B
B, MEMICEAIBDDENHLNZA, 21~350 HOMIT B KERELE, Z0BE 4~




1414 H wr #H

o
.

INCREASE IN UNDER-WATER WEIGHT (g /oyster )
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7
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ig. 8. Changes in cumulative increased wei-

ght of oyster during the rearing pe-

riod. The weight of oyster was

weighed in the sea water, the same

also Fig. 9, 10,15 and 17.
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. L

07 14 1401 D128 7835 3540 409 495
PERIOD IN DAY

Fig. 10. (a); Changes in daily increased
weight of oyster during the rearing
period.

<

Fig. 9.

(b);

S5 20 30 40 5
DALLY SUPPLY OF PULVERIZED RICE (ma Joyster/day)

Relation between the cummulative
increased weight of oyster and the
daily supply of rice powder as a
diet.

+0

9 /oyster/day)

+
\n

L=3

INCREASE IN UNDER-WATER WEIGHT (m

=21 T-78 435 2140 748 3556
PERIDD TN DAY

Changes represented by the method of
moving averages.
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&$wa\50wmgﬂiwﬂﬁj i35, 15mg OEEE 1213 FIREIC28H BT peak A 3
B%Hﬂw , TD#%20, 30, 40mg D IPEEEFEH 20T L DL
®&E&ﬁb,%&mCiﬁﬁ®/n6®ﬁﬁ’PFLTwéo
OFEAL%E Fig. 10(@) iR L, 4N EE 4379
3&@@W@@h&ci9F@4Mm;mbtoAﬁmm~MH&®mLm#@@pmkt
R, TOBRBLEZ TRAU~OHETHEREERD, ObAUHBOENNA SN 3,

EPOREFA I BT 2 S s SR I 5, 10, 15mg O3 BLBEBDH
20, 30, 4Omg @ 3 W& IEEWFAE U TS MK &N 5, S0mg THIZEERFTEL
%mfim@3ﬂwmm CRLE L7cds, BBEic3E LWl EOMUERL, 28~490

TRBOIBOPREICEL, 35~560 RGO ITNoBME VP LORESR Lk, D3
THT S0mg FEEINA 72 4 O EZ HEIC T 3 & 21~421 HEIFNIC B4 T1230>40=

20==50mg TH Y, FNLUBICE TR 50=40">30=20mg &4 { FOMEMNBANDD -
TOWAOWEFEREN B,

REBOERKRTEHICLKITSHAEE

FER TR BT 28 A B X TEM L T 78 I3 o 3 | JF 18 & Appendix
Table 11 [Z/RF . €N ENDLREEROELE F KiET 4 & 2 OfkHid Table I} /J\?”L
BOTH-T, AEEFEBIUHEREKPTEELEVTOAEEENRHDON S, W
BEBEETEIR KT EERINED BB S U H S §®ﬁ%lﬁ%@ﬁ%@;om&
10, 15mg B 20, 30, 40, S0mg P& RXHIxh, 3 ;&?AWE]J(IZIJ"]_Eif‘iigaﬁﬂq%ﬁbf
BAI®RED LI 7230, 40mg L {boBEE BB &, s SREEE OEICEIIRD
ﬂmwoﬁij,E@&kki@%”%b@i?ﬁﬁv4%@*&¢&abﬂ5%@t%
2o, oG, WHOBEREIHEKITERZOMRELRAT 5 & 7 DIEMIZ40=30>

Table 1. Result of F-test for the significance of differences in means and standard
deviations of whole. shell and meat weights among oyster groups on
various quantities of diet. Figures show the groups by daily supply of
diet and f shows a group of oyster cultured in the sea farm.

Weighed in the sea Water (Under-water weight)
Whole weight 5:10w15~20——30=40“50*f
Shell weight =10=15=20=30=40=50=f
Meat weight

10=15=20=50<30=40=1f

A9 2
i

Calculated meat weight*
Weighed in the air (Wet weight)
Whole weight 10=15=20=30=40=50=f
Shell weight =10==15=20=30=40=50=f
Meat weight 5=10=15€20=30=40=50<f
=10=15=20=30=40=50=f

1‘ I

U i

Calculated meat Welght*

i ur

== In81gn1ﬁcant at 3% level
<& Significant at 19 level
< Significant at 59 level

* Calculated meat weight means the difference between whole weight and shell
weight of the oyster.
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Fig. 11. Relation between the daily supply of rice powder and
the appearance rates of the microscopic picture of
growing (), Stop-growing (/\) and etching and
dissolution { X ) observed on the surface of nacreous
layer of the valves. F showsa group cultured in the
sea farm, the same also Figs. 12 and 13.

S0E20>155%10=5mg & 15 - T & A ST B,

BREXBREOBEHARGOHIERE
iR o Fig. 13 105k L ek 910, AT O EY

EallefRETLEHICENE

NS EEED, Thb DA% Leits # Panphot FHfE: O Mg S0 A0 M L T Higigg
L, 2OXREWEDPS AT DEREESMESN TV 240, DFEEERENED THE
THAHPHEZOENPERNEE - T EREHDLNE LD, DNEMWSBTELN T 2
DOBECZORACENTEFMREIEE - TOANENE TICEL WEHEMSITIE D

NkbD, OIFBICRFL, ENTNOHBINCER L, #5813 Fig 11 ITRT &
D, 1THHDERME 20mg Dl LORKBTIIHRBEEERL TIREAZENR D 15mg )
TORBETERBRAEDIDIT 12 D0 - TEBAERGRO RELENE <12 - T b,
RRETRONERERS

KK T %, ARB220%7 A=) v o IEEMEEL, oI TEREREZEL, £
O, B &L THRBEZES N THILEHE LK TT O >R THERE L EIHROEIC
Uico BRAGITE>EDHIKICE 512, HER  GEBEL =Y L% iiE LT Kjeldahl
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Fig. 12. Relation between the daily supply Fig. 13. Relation between the daily supply

of rice powder and the dry meat of rice powder and the content
weight and the contents of crude

. rates of cr i d
protein, crude fat and carbohydrate ude pro'tem, crude fat
as glucose in the dry meat of oyster and carbohydrate in the dry meat

(see Table 2). of oyster.

Table 2. Correlation coefficients between and among dry meat weight and proximate
chemical compositions reciprocally.
0.707: Significant at 59 level
0.834: Significant at 1% level

(@ (b) (c) (d)
Dry meat weight (a) — e - ——
Crude protein (b) 0.984 - —_ —
Carbohydrate as glucose (c) 0.950 0.908 — —

Crude fat (d 0968 0.961 0.953 —
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Fig. 14. Changes in the diagnosis value of water qualities based on the method
indicated our previousreport(1966). Solidand brokenlines: Changes
in the qualities of breeding water in our previous experiment reared 2
and 5 oysters respectively, using the culture containers with the same
stracture as in the present experiment. They were reared onadiet of
rice powder 20 mg per oyster and day, and breeding water was unex-
changed throughout the rearing period.
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kB EEOEE (Fig. 15)
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Fig. 15. Diagramatic representation of the interrelationship
between the qualities of water and the growth of
oyster.
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Fig. 16. Relation between the supply of rice powder and the quantitative distribution
of rice starch in the following parts 4 hours after supplying of rice powder.
(a): Remainds suspending in the breeding water, (b): Sediments on the bottom
of vessel, (c): Food ingested by the oyster.
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Fig. 17. Relationship between the rice starch fed by the oyster
4 hours after supplying (see Fig. 16) and the increa-
sed weight of oyster during the last week of the
rearing period (see Fig. 10).
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