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Intredueiion

The importance of leaf area a3 related to transpiration and photesynthesis is generally recogmized. In
general, the leaves of mulkerry trees consist of different tyres of the single leaves, 3-5 lobted leavesand
a aii\gle form of leaves from each node of the stem. Two leading varieties of mulberry trees, Gaeryang
Souban and Ilchirye have 3-5 lobted leaves, and two other leading varieties of mulberry trees, used as
the materials, Nosang and Suwon Sang No.4, have the single round leaves, These leaves consist of one
leaf from each node of the stem. :

Three methods of measuring area of strawberry leaves were used by Darrow. (1932) @ The first involved
determining a factor to be used with length or length width measurements. The second method invol-
ved placing leaves on pieces of ~archosd of known ares cut to the shape of the leaves. Direct use of the
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planireter on intact leaves was Darrows’ third method. Miller (1938)  enumerated several methods to
determine the leaf surface area in plants, some of which were extremely laborious and required remnsving
leaves from plants. Thcyvinc]uded tracing outlines of leaves on paper and measuring the enclosed area
with a planimeter or cutting out the traced areas and comparing the weights obtained with the weight
of a known paper Another involved placing the form of the leaf on sznsitized paper with the area being
determined by measuring or weighting as above Miller further stated that the photoelectric cell can also
be utilized to estimate leaf ares. ’

Working with field beans, Davis (1940) ® found that 0.004517 (lengthx width) of the center leaflet
was the most nearly accurate of four methods attempted. A single procedure to measure leaf area in corn
was devised by Montgomery (1911)” and used by Kiesselbach (195035 The formula for determination of
Corn leaf area was length x width x 0. 75. Stickler et al. (1961) # have successfully used length times width
x 0,747 to estimate area of grain sorghum leaves, Bhan and Pande (1966) M has ussd length x width
%0.802 to determire leaf area of rice varieties.

Chang (1968) 2 used 0.658 (length x maximum width) to determine main leaflet area of soybean varieties.

The main objectives of the present investigation were to develop an accurate, rapid method to determ-

ine leaf area in mulberry trées and to examine certain data associated with leaf area determinations.

The authors would Jike to thank many assistants, Mr. Mi-Suk Ko, Dept. of Agronomy, Chinju Nat-
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. Branch Station, Chinju, Korea, for their patient assistances in drawing the leaves, in preparing the samples
and in calculating the records.

Experimentsal Procedures and Besults

To develop a simple formula to estimate leaf area, randomly selected 741 leaves from 15 branches of
Gaeryang Souban, 853 leaves from 15 branches of Ilchirye, 507 leaves from 15 branches of Nosang, 441 leaves
from 15 branches of Suwonsang no. 4, which are all Korean mulberry trees of the leading varieties,
were removed from the plants at Chinju Sericultural Branch Station, Chinju, Korea. '

Mulberry trees used as the materials were planted in 1961, and those four varieties were growa under
the common level of fertilization (N:25 Xg,P;0s:11 Kg, K20:17 Kg 10a) in 6 feet iow and 2.5 feet
apart and the leaves were detached on 6 th, September, 1968

After sampling, the outline of each leaf was immediateiy traced on plain white paper. The maximum
width and length were also determined. Each leaf tracing was then measured with a planimeter and the
area recorded. The relationship between leaf area obtained by the planimeter and leaf area obtained as
procuct of leaf length times maximum leaf width was found by using equation Y:=aX, where Y (leaf
area obtained by plamimeter) and X (leaf area”as the product of leaf length times maximum leaf width)
are the means of their respective populaticns. Values of the constant “a™ were calzulated under different
nodes from different branches, and varieties.

‘They sre given in table 1.

Average value of constant “a” of two lobbed leaf varieties is 0.634,and that of two normal leaf variet-
jes is 0.735.

All correlation coeffient “r™ values are significant at the 1% level, respectively.

The average planimeter leal area of two lobbed leaf varieties, Gaeryang Souban and llckirye, was 0. €34
lepgth maximum width as shown in table 1, and the average planimeter leaf area of two normal leaf
-yeoieties, Nosang and Suwon Sang No. 4, was 0.735xlengthx maximum width of leaves, respectively.

The relationships between leaf area obtained by the planimetefaud leaf arsza’ obiained as a product
leaf length times maximum width multiplied by constants, 0.634 or 0.735, gave the stronp correlations
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‘Table 1. Average values of constant “s” and correlation coefficients “r” ut leaves from different branches
and varieties of mulberry trees

Lobbed leaf varieties | Normel leaf vatietios

Branch . g‘::mng . Ichirye Nosang Suwg;zo .Sing
no. le:of, “wr ].:f “g l:‘{ “w* 1::' ug”
1 467 | 0.6315 58 | 06340 32 | o 7252 28 0.7424
2 30 | 0.6265 |- 62 | 0.6383 32 | 0.7338 33 0.7384
3 45 | 0.6305 60 | 0.6570 24 | 0.7460 29 0.7547
4 41 -| 0.6527 64 | 0.6515 30 | 0.7386 36 0.7431
5 4 | 0.6153 52 | 0.6191 34 | 0.7178 27 0.7449
6 51 | 0.6345 52 | 0.6533 32 { 0.7252 28 0.7677
7 57 | 0.6071 68 | 0.6310 S0 { 0.7695 30 0.7398
8 53 | 0.6089 56 | 0.6262 83 { 0.7767 35 0.7372
9 51 | Q.6121 57 | o0.6412 41 { 0.78I1 " 26 |.. 0.7420
10 55 | 0.6214 46 | o0.6270 37 | 0.7215 27 0.7150
1 60 | 0.634 51 | 0.6308 44 | 0.7244 25.1  0.7216 -
12 57 | 0.6223 58 | 0.5406 20 | 0.7254 30 0.7242
13 58 | 0.6532 42 | o0.6360 4| 0.7148 34 0.7479
14 47 | 0.6310 69 | 0.6525 35 | 0.7255 29 0.7229
15 “ | 0.6243 58 { 0.6420 42| 07341 24 0.7348
Average 0.634 0.7%5
Total 741 855 507 441

“r r=0.931 r=0.960 r=0,999 r=996

in different varieties.

All correlation coefficients, 0.931, 0.960, 0.999, and 0,995, are significant at the 1% level in each
varietal basis, respectively.

It can be concluded from the studies that lobbed leaf area of mulberry tree varieties, Gaeryang Souban
and Ilchirye, can be estimated as a product of leaf length times maximum width multiplied by 0.634, and
normal leaf ares of mulberry tree varicties, Nosang and Suwon Sang 4, can also be estimated as a product
of leaf length times maximum width multipiled by 0.735.

Appendix I showed the leaf area of mulberry trees by (leaf lengthx maximum leaf width)x0.634 in
the Jobbed leaf varieties, Gaeryang Souban and “Tichirye.

Appendix Il showed the leaf ares of mulberry trees by (leaf length X maximum leaf width)x0.735 in the
normal leaf varieties, Nosang and Suwon Sang No.4.

This will give a leaf area very near to that obtained by the planimeter, in addition to saving time and
labor, and this method will be useful in measuring leaf area without destroying the leaf

SUMMARY
Maximum lengthx maximum widthx *0.634 was found to be accurate and relisble method of extimating
the lobbed leaf ares in two varieties of mulberry trees, which are 3-5 lobbed leaf Jvarieties. Maximum
length x maximum width x0.735 was also found to be accurate and relisble method of estimating the no-
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rmal leaf area in two varietis, which have ths simple normal leaves, of mulberry tre;s Those aress obt-
ained a¥ a product of Jeaf length timss width multiplied by coastant “a” égve s strong correlation  with
tke leaf area taken l;y planimeter under all conditions. This method will be useful in measuring leaf area-
without destroying the leaf, and, in addition to saving time and labor.

“Literature cited

1. Bhan, V.M. and H.K. Pende, Measurement of leaf area of rice. Agron. Jour. 58:'454. 1966. .

2. Chang, K. Y. Measurement"of leaf area of soyb-.,ﬁns. Jour. Korean Soc. Crop Sci. No. 4:93-96, ivoa.

3. Darrow, G.M. Methods of measuring strawberry leaf area. plant phisio. 7:745-747, 1932.

4, Davis, ].F. The relation betwaen leaf area and yijeld of the field bean with a statistical study of met
hods for determining leaf area. J. Ame. Soc. Agron. 32: 323 329 1940.

5. Kijesselbach, T.A. Progressive development and seasonal variations of the corn crop. Nebraska Agr.
Exp. Eta. Res. Bull. 166, 1950.

6. Miller, E.C. plant physiology. Mcgraw-Hill, New york, N.Y. 1938,

7. Montgomery, E.G. Correlation studies of corn. Nebraska Agr. Exp. Sta. 1911.

8, Stickler, F.C. S. Wearden,and A.W.Pauli. Leaf area determinations in grain sorghum. Agron. Jour,

53(3):187-188, 1961.

—3.0 —



Appendix 1. Measurement of leaf area of Mulberry tree byagaf lengthx maximum leaf wi
~dth) x 0.634 in the lobbed leaf Varieties:Gaeryang Souban and llchirye (em?)
Leogh width 4 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 10
‘ 0.1 0.006 | 0.013 | 0.019 | o0.025 | 0.032 | 0.038 | 0.044 | -0.051 | 0.057 | 0.063
0.2 0.013 | 0.025 | 0.038 | 0.051 | 0.063 | 0.076 | 0.089 | 0.101 | 0.114 | 0.126
0.3 0.019 | 0.038 | 0.057 | 0.076 | 0.095 | 0.134 | 0.133 | 0.152 | . 0.171 | 0.190
0.4 0.025 [ 0.051 | 0.076 { 0.100 | 0.127 | 0.152 | 0.178 | 0.202 | 0.228 | -0.254
0.5 0.032 1 0.063 | 0.095 | 0.127 | 0.159 | 0.190 | 0.222 | 0.254 { 0.285 {-0.817
0.6 0.038 | 0.076 | 0.114 | 0.152 | 0.190 | 0.228 | 0.266 | 0.304 | 0.342 | 0.380
0.7 || 0.044 | 0.089 | 0.138 | 0.178 | 0.222 | 0.266 | 0.311 | 0.355 | -0.399 | 0.444
0.8 0.051 | 0.101 | 0.152 | 0.203 | 0.254 | 0.304 | 0.355 | 0.406 | 0.456 | 0507
0.9 0.057 | 0.114 | 0171 | 0.228 | 0.285 | 0.342 | 0.399 | 0.456 | 0.514.] 0.571
1.0 0,063 | 0.127 | 0.190 | 0.25¢ | 0.317 | 0.380 | 0.444 | 0.507 | 0.571 | 0.634 .
2.0 0.127 | 0.254 | 0.380 | 0.507 | 0.634& { 0.761 | 0.888 | 1.014 | L 141 | 1. 268
3.0 0.190 | 0.380 | 0.571 | 0.761 | 0.851 | 1.141 | 1.331 | 522 | 1712 | Loz
4.0 0.254 | 0.507 | 0.761 |-1.034 | 1.268 | 1.522 | 1.775 | 2029 | 2.282.| 2 536
5.0 0.317 0.634 0.951 1. 268 1.585 1.902 2.219 2.536 2. 853 3.170
6.0 0.380 | 0.761°] 1141 | 1.522 | 1.902 | 2.282 | 2.663 | 3.048 | 3.442 | 3.804
7.0 0.444 | 0.888 | 1.331 | 1.775 | 2219 | 2.663 | 3.107 | 3.550 | 3.994 | 4 438
8.0 0.507 | 1.014 | 1.522 | 2.029 | 2.536 | 3.042 | 3.550 | 4.057 | 4.564 | 5.072
9.0 0.571 | 1.141 | 1.712 | 2.282 | 2.853 | 3.424 | 3.994 | 4.565 | 5.135 | 5.705
10.0 | 6.634 | 1.268 | 1.902 | 2.536 | 3.170 | 3.804 | 4438 | 5.072 | 5.706 | 6.340
1.0 | 0.697 | 1.395 | 2.092 | 2:790 | 3.487 |I[4.184 | 4.882 | 5.579 | _6.277 | 6.974
-12.0 | 0.761 | 1.522 | 2.282 | 3,043 | 3.804 | 4.565 | 5.326 | 6.086 |. 6.847 | 7.608
13.0 | 0.824 | 1.648 | 2473 | 3.297 | 4121 | 4.945 | 5769 | 6.594 | 7.418 | 8 242
14.0 || 0.888 | 1.775 | 2.663 | 3.550 | 4.438 | 532 | 6.213 | 7.100 | 7.988 | &.876
15.0 | 0.951 | 1.902 | 2.853 | 8.804 | 4.755 | 5.706 | 6.657 | 7.608 | 8559 | 9 510
16,0 | 1014 | 2029 | 3.043 | 4058 | 5.072 | 6.086 | 7.101 | 8115 | 9.130 |10.144
17.0 || 1078 | 2156 | 3.233 | 4.311 | 5.289 { 6.467 | 7.515 | 8.622 | 9.700.]10.778
18.0 | 1141 | 2.282 | 3.424 | 4.565 | 5.706 | 6.842 | 7.988 | 9.120 |.10.271 | 11412
19.0 | 1.205 | 2.409 | 'S.614 | 4818 | 6.023 | 7.228 | 8.432 | 9.637 |10.841 |12.045
20.0 || 1.268 | 2.53 | 3.804 | 5072 | 6.340 | 7.608 | 8.876 |10.144 | 11412 |12 680
2.0 || 1.331 | 2663 | 3.994 | 5326 | 6.657 | 7.988 | 9,320 |10.657 |11.983 |i13.314
Tﬂ 1.395 | 2790 | 4184 | 5579 | 6.974 {8.369 | 9.764 | 11158 |12 553 | 13948
23.0 | 1.458 | 2.916 | 4375 | 5833 | 7.291 | 8749  |10.207 | 11.665 |13.124 | 14.582
24.0 | 1522 | 3.043 | 455 | 6086 | 7.608 | 9.130 | 10. 651.t J2.173 |13.694 | 15.216
25.0 # 1.585 | 3.170 | 4.755 | 6.340 | 7.925 | 9.510 [11.095 | 12680 | 14265 | 15850
26.0 | 1.648 | 3,207 | 4.945 | 6.594 | B.242 | 9.890 |11.539 |[13.187 |14.836 | 16. 484
27.0 § 1712 | 3,424 | 5.135 | 6.847 | B.559 110.271 |11.983 | 13.594 | 15.406 | 17.118
28.0 | 1775 | 3.550 | 5.326 | 7.101 | B.876 |10.651 [12.651 |12.426 |14.202 | 17.759
29.0 § 1.839 | 3.677 | 5516 | 7.35¢ | 9.193 |11.031 |12.870 | 14.703 | 16.547 | 18 386
30.0 | 1902 | 3.804 | 5703 | 7.608 | 9.510 |1L412 |13.314 |15.216 |17 118 | 19.020
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2.0 3.0 4.0 5.0 6.0 ' 7.0 J 8.0 , 9.0 l 10.0 l 20.0 l 30.0
1.127 0.190 0.254 0.317 0.380 { 0.444 0.507 0.571 6.340 1.268 1.502
0.254 0.380 0.507 0.634 0.761 0.888 1.014 1.141 1.268 2.536 3.804
0.380 0.571 0.761 0.851 1.141 1.331 | 1.522 1712 1.902 3.804 5.706
0.507 0.761 1.014 1.268 1.522 1.775 | 2.029 2.282 2.536 5,072 7.608

- 0.634 0.951 1.268 1.585 1.902 2.219 2.539 2.853 3.170 6.340 9.510
0.761 1.141 1.522 1.902 .| 2.282 2.663 3.043 3.424 3.804 7.608 11.412
0.888 1.331 1.775 2.218 2.663 3.107 8.550 3.994 4.438 8.876 13.314
1.014 1.522 2.029 2.536 8.043 8.550 4.058 4. 565 5.072 10.144 15.216
1.141 L721 2.282 2. 853 8.424 3.994 4.565 5.135 5.706 11.412 17.118
1.208 1.902 2.536 3.170 3. 804 4.438 5.072 5. 706 6.340 12.680 19.020
2.536 3.804 5.072 6.340 7.608 8.876 |10.144 11.412 12.680 25. 360 38. 040
3. 804 5.706 | 7.608 3.510 | 11.412 | 13.314 ]15.216 17.118 19, 020 38.040 57.060
5.072 7.608 | 10.144 | 12.680 | 15,216 | 17.752 | 20.288 22.824 25, 360 50.720 76. 080
6.430 9.510 |12.680 | 15.850 |19.020 | 22.150 | 25.360 28.530 81.700 | 63.400 $0.100
7.608 | 11.412 115.216 19.020 | 22.824 | 26.628 | 80.432 34.236 38.040 76.080 | 114,120
8.876 |13.314 |[17.752 |22.190 | 26.628 | 31.066 | 35.504 39. 942 44.380 88.760 | 133.140

10.144 ) 15.216 | 20.288 | 25.360 | 30.432 | 35.504 | 40.576 45, 576 45.648 50.720 | 101.440
11.412 | 17.118 [ 22.824 |} 28.530 | 34,236 | 39.942 | 45.648 51. 354 57.060 | 114.120 | 171.180
12.680 [ 19.020 | 25.360 | 31.700 | 88.040 | 44,380 | 50,720 57. 060 63.400 126.800 { 190,200

13,948 | 20.8C2 [ 27.896 | 34.870 | 41.844 | 48.818 | 55,792 62. 766 69.740 | 139.480 { 209.220

15.216 | 22.824 | 30.432 | 38. 0140 45.648 | 53.256 | 60.864 68.472 76.080 | 152.160 | 228,240
16.484 | 24.726 | 32.968 ! 41.210 | 49.452 |57.694 |65.936 74.178 82.420 | 164.840 | 247.260

17,752 | 26.628 | 35.504 | 44.380 | 53.256 | 62.137 | 71.088 79.884 88.760 | 177.520 | 266. 280
19.020 | 28.530 | 38.040 | 47.550 | 57.060 | 66.570 | 76.080 85. 590 95.100 | 190.200 | 285.300:
20.288 | 30.432 | 40.576 | 50.720 | 60.864 |7i.008 | 81.152 91.296 [ 101.440 | 202.880 | 304.320

21,555 1 33.342 ) 48.112 | 53,890 ) 64.668 | 75.446 | 86.224 97.002 | 107.780 | 215.560 | 323.34C
22.824 | 34.236 | 45.648 | 57.060 | 68.472 | 79.884 | 91.296 | 102.708 | 114.120 | 228.240 | 342.360
24.092 | 36.138 | 48.184 |[60.230 |72.276 | 84.322 | 96.369 | 108.414 | 120.460 .| 240.920 | 361.380
25.360 | 38.040 | 50.720 | 35.400 | 76.080 | 88.760 {101.440 | 114.120 | 126.800 | 253.600 | 380,400
26.628 | 39.942 | 53.256 |66.570 | 79.884 |93.198 [106.512 | 119.826 | 133.140 | 266.280 | 399.420
77.896 | 41.844 | 55.792 [ 69.740 | 83.688 | 97.636 [111.584 | 125.532 { 129.480 | 278.960 | 418.440
29.164 |43.746 | 58.3Z8 | 72.910 | 87.492 (102.074 |116.656 | 131.238 | 145.820 | 291.640 | 437.460
30.432 | 45.648 | 60.£64 | 76.080 | 9]1.296 |106.512 [121.728 {136.944 | 152,160 | 304.320 | 456.480
31.720 | 47.550 | 63.400 | 79.250 } 95.100 {110.950 (126.800 | 142.650 | 158.500 | 317.000 | 475.500
32.968 | 49.452 | 65.936 | B1.420 | 98.904 - |115.388 |131.872 | 148.356 | 164.840 [ 329.680 | 494.520-
34.236 | 51.354 | 68.472 | 85.590 ]102.708 |119.826 [135.944 |154.062 | 17].180 | 342.260 | 513,540
35.504 | 53.256 | 71.008 | B8.760 -[166.512 (124.264 [142.016 | 159,768 | 177.520 | 355.040 | 532.560
36.772 | 55.158 | 73.544 | 91.930 [110.316 (128.702 147.688 | 156.474 | 183.860 | 367.720 | 551.580
38.045 | 57.060 | 76.080 | 95.100 [114.120 [133.140 [512.160 | 171.180 | 190.200 | 380.400 i 570.600
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Appendix I

Measurement of leaf area of mulberry tree by (leaf lengthx Maximum leaf w

3dth) % 0.735 in the normal leaf varieties:Nosang and SuwonSang No.4 (cm?)

M 01 f oz | 03 | o4 | 05 | 06 | o7 | o8 [ 08 | Lo
0.1 0.007 | 0.015 { 0.022 | 0029 | 0.037 | 0.044 | o0.051 | 0.05 | 0.085 | 0.07¢
0.2 0.075 | 0.029 { 0.04¢ | 0,059 | 0.074 | 0.088 | 0.203 | 0.118 | 0.132 | 0.147
0.3 0.022 | 0.044 | 0,066 | 0.088 | 0.110 | 0.132 '| 0.53 | 0.17% | 0.198 | 0.221
0.4 0.029 | 0.059 | 0.088 | 0.118 | 0.147 | 0.176 | 0.206 | 0.235 | 0.265 ‘| 0.2%4
0.5 0.037 | 0.074 | 0.110 | 0.147 | 0.18¢ | 0.221 °| 0.257 | 0.204 | 0.831 | 0.368
0.6 0.044 | 0.088 | 0.132 | 0.176 | 0.221 | 0.265 | 0.300 | 0.353 | 0.307 | 0.441
0.7 0.051 { 0.103 ! 0.15¢ | 0.209 | 0.257 | 0.309 | 0.360 | 0.412 | 0.463 | 0.915
0.8 0.059 §-0.118 | 0.176 | 0.235 | 0829¢ | 0.353 | 0.412 | 0.470 | 0.529 | 0.585
0.9 0.066 | 0.132 | 0.198 | 0.265 | 0.331 | 0.397 | 0.463 | 0.529 | 0.595 | 0.662
Lo | 0.474 | 0.247.) 0.221 '| 0.294 | 0.367 | 0.441 | 0.515 | 0.588 | 0.662 | 0.735
2.0 0.147 | 0.204 | 0.441 | 0,588 | 0.735 | 0.882 | 1.029 | 1.176 | 1.823 | 1.470
3.0 0.221 | 0.441 | 0.662 | 0.882 4 1.103 | 1.323 | 1.543 | 1.764 | 1.985 | 2.205
4.0 0.229 | 0.588 | 0.882 | 1.176 | 1.470 | 1764 | 2.058 | 20352 | 2.646 | 2.140
5.0 0.368 | 0.735 | 1,103 | 1.470 | 1.838 | 2.205 | 2.573 | 2.940 | 3.308 | 3.675
6,0 0.441 | 0.882 | 1.323 | 1.764 | 2.205 | 2.646 | 8.087 | 3.528 | 3.969 | 4410
7.0 0.515 | 1,029 | 1544 | 2,058 | 2.563 | $5.087 | 8.602 | 4.116 | 4.116 | 4.631
8.0 0,588 | 1,176 | 1.764 | 2,352 | 2.940 | 3.528 | 4.116 | 4.704 | 5.292 | 5.880
9.0 0.662 | 1.323 | 1.985 | 2.646 | 3.308 | 3.969 | 4.631 | 5.202 | 5.954 | 6.615
10.0 0.735 | 1.470 | 2,205 | 2.940 | 3.675 | 4.410 | 5.145 | 5.880 | 6.615 | 7.5%»
11.0 0.809 | 1.617 | 2.426 | 3.324 | 4.043 | 4.851 | 5660 | 6.468 | 7.277 | 8.085
12.0 0.882 | 1.764 | 2.646 | 3.528 | 4.410 | 5202 | 6.174 | 7.055 | 7.938 | 8.820
13.0 0.956 | 1.911 | 2.867 | 3.822 | 4.778 | 5.733 | 6.689 | 7.644 | 8.600 | 9.555
14.0 1029 | 2.058 | 3.587 | 4.116 | 5.145 | 6.174 | 7.203 | 8.232 | 6.261 | 10.290-
15.0 1103 | 2.205 | 3.308 | 4.410 | 5.523 | 6.615 | 7.718 | 8.820 | 9.923 | 11.025
16.0 LY76 | 2.352 | 3.528 | 4.704 | 5.880 | 7.056 | 8.232 | 9.408 | 10.584 | 11.760-
17.0 1.250 | 2.499 | 3,749 | 4.998 | 6.482 | 7.497 | 8.747 | 9,99 | 11.246 | 12.495
18.0 1.323 2.646 3.969 5.292 6.615 7.938 9.261 10.584 _11. 907 13. 230
18.0 1.397 | 2.793 | 4.190 | 5.586 | 6.983 | £.379 | 9.776 |{11.172 | 12.569 | 13. 965

20,0 1470 | 2.940 | 4.410 | 5.880 | 7.350 | 8.820 | 10.290 |11.760 | 13.230 | 14.700
21.0 1.544 | 3,087 | 4.631 | 6.174 | 7.718 | 9.261 |10.805 |12.348 | 13.892 | 15.435

22.0 1.617 | 3.284 | 4.851 | 6.468 | B.085 | 9.702 | 11.319 | 12.936 [14.553 |16.170

23.0 1.691 | 3.381 | 5.072 | 6.762 | 8.453 |10.143 | 11834 [13.52¢ |15.215 | 16.905
24.0 1.764 | 3.528 | 5.202 | 7.056 | 8.820 | 10.584 | 12.348 | 14.112 | 15.876 | 17.640:
25.0 1.838 | 3.675 | 5.513 | 7.350 | 9.188 |11.025 | 12.863 | 14.700 | 16.538 | 18.375
26.0 L.911 | 3.822 | 5733 | 7.644 | 9.555 | 11.466 |13.377 | 15.288 | 17.199 | 19.110
27.0 1.985 | 3.969 | 5.954 | 7.938 | 09.523 |11.907 | 13.802 | 15.876 | 17.861-{ 19.845-
28,0 2.058 | 4.116 | 6.174 | 8.232 |10.200 |12.348 | 14.406 | 16.464 | 18.522 | 20.580-
29.0 2.132 4.263 6.395 8.526 10.658 | 12.789 | 14.921 17. 052 19.184 | 2L 315
30.0 2.205 | 4.410 | 6.615 | 8.820 [11.025 {13.230 | 15.435 | 17.640 | 19.845 | 22.050
40.0 2.940 | 5880 | 8820 |11.760 |14.700 |17.640 | 20.580 | 23.520 | 26.460 | 29.400
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2.0 3.0 £.90 5.0 6.0 7.0 &0 9.0 10.0 20.0 30.0
0.147 | 0.221 | 0.294 | 6.365 | 0.441 | 0.535 | ©.588 9.662 0735 L.470 2.205
0.29¢ | 0.441 | 0.588 | @775 | 0.882 | 1.029 | L176 L 323 1.470 2.940 4.410
0.441 | 0.652 | 0.882 | 1103 | 1.323 | 1.58 | .76t 1985 | 2205 4.410 | - 6.615
0.588 | 0.882 | L176 | L470 | 1.764 | 2.058 | 2.352 2 646 2.940 | 5.880 8.820
0.735 | 1.103 | L470 | 1.838 | 20205 | 2523 | 2.940 3. 308 3.675 7.350 | 11.025

0.882 | 1.323 | L1764 | 2.205 | 2646 | 3.087 | 2528 | 3.959 4.410 8820 | 13.230
1029 | 1.5 | 2038 | 2573 | 3.087 | s.632 | 4116 4.631 5.145 | 10.290 | 15.435
1.176 1.764 | 2.352 | 2,940 | 9528 | 4116 | 4.704 5.292 5.880 | 11760 | 17.640
1.323 | 1.985 | 264 | 3.308 | 3.969 | 4.631 | 5,292 5.954 6.615 | 13.280 | 19.845
1.470 | 2205 | 2.940 | 3.675 | 4.410 | 5.145 | 5,880 | 6.615 7.350. | 14.700 | 22.050
2.940 | 4.410 | 5880 | 7.350 | B.820 | 10.290 | 11.760 | 13.230 | 14.700 | 28.400 | 44.100
‘4410 | 6.615 | 8.820 |11.025 |13.230 | 15435 |17.640 | 19.845 | 22050 | 44.100 | G66.150
5,980 | B.820 |1L760 | 14700 | 17.640 | 20.530 | 23550 | 26.460 | 29.408 | 58.800 | 88.200
7.350 | 13025 | 14.700 | 38375 | 22.050 | 25.725 | 23.400 | $3.057 | 365.570 | ?3.500 | 110.250
8.820 |13.230 | 17.640 | 22.050 | 26.460 | 30.870 | 35.280 | 39.690 | 44.100 | 88.200 | 132.300
10.260 | 15.433 | 20.580 | 25,725 | 30.B70 | 35.015 |41.160 | 46.305 | 5L 450 | 102.900 | 154.350
11.760 | 17.640 | 23.520 | 29.400 | 35.280 | 41.160 |47.040 | 52920 | 58800 | X17.600 | 176.400
13.23) 119,843 | 26,450 | 33,675 | 33.6%0 | 46.305 | 52.920 | 59.535 | 66.150 | ¥32.300 | 198.450
14,700 | 22.050 | 29.400 |36.750 |44.100 | 51.450 | 58.800 | 66.150 | 73.500 | 147,000 | 220.500
16,10 | 24.255 | 32340 | 40.425 | 48.510 | 56.595 | 64.680 | 72.765 | B80.850 | 161.700 | 242.550
17.640 | 26.450 | 35.280 |44.100 |{52.920 "{ 61.740 | 70.560 | 79.380 | 88.200 | 176.400 | 264.600
19.110 | 28.665 | 38.220 | 47.775 | 57.330 | 66.835 |76.440 | 85.995 | 95.550 | 191.100 { 286.650
20.580 | 3).870 |41.160 |51.4350 |61.740 | 72.030 |82.320 | 92.610 | 102.900 | 205.800 | 308.700
22.050 }33.075 |44.100 |55.125 |65.150 }77.175 | 83.200 | 99.225 | 110.250 | 220.500 | 330.750
23.520 | 35.280 |47.040 [ 58.803 | 70.569 | 82.320 | 94.09) | 105.840 | 117.600 | 235.200 | 352.800
24,990 |37.485 | 49.930 |62.475 | 74.970 | 87.465 |93.96) | 112455 | 124.950 | 249.900 { 374.850
26.460 | 39.630 |[52.920 |65.150 |79.3%0 | 92.610 [105.840 | 119,070 | 132.300 | 264.600 | 396.900
27.930 | 41.895 |55.850 |69.825 | 83.790 |97.755 111.720 | 125.685 | 139.650 | 279.300 | 418.950
29.400 | 44.100 |58.800 | 73.500 ! 83.200 (102997 [117.600 | 182.300 | 147.000 | 204,000 | 441.000
30.870 [46.303 [61.740 | 77.175 | 92.610 {103.045 [123.480 | 138.915 | 154.350 | 308.700 ! 463.050
32.340 | 48.510 | 64.630 | 80.856 | 57.020 [113.190 (120.360 | 145.530 | 161.705 | 323.400 | 485.100
33.810 | 50.715 | 67.620 | 84.525 |101.430 [118.335 [135.240 | 152.145 | 160.050 | 338.100 | 507.150
35.280 | 52.920 | 70.560 | 88.200 |105.840 [123.480 |141.120 | 158.760 | 175.400 | 352.800 | 529.200
36.750 | 55.125 ~| 73,500 | 91.875 (110.250 [128. 620 [147.000 | 165.375 | 183.750 | 367.500 | 551.250
38.220 | 57.330 | 76.440 | 85.550 |114.660 [133.770 |152.880 | 171990 | I19L.100 | 382.200 | 573.300
29.690 | 59.535 |79.389 | 99.225 |119.970 [128.915 {158.760 | 178.605 | 198.450 | 396.900 [ 595.350
41.760 | 61.740 | 82.320 J10Z 900 _[123.480 |144.080 [154.640 | 185.220 | 205.800 | 411600 | 617.400
42.630 | 63,945 | 85.260 105.575 |127.890 [149.205 {170.052 | 191.835 | 213150 | 425.300 | 639.450
44.100 |66.150 {88.200 [110.250 132300 {154.350 ([176.400 | 198.450 | 220.500 { 441000 | 661.500
55.800 |88.200 [117.600 [147.000 [176.400 [205.800 [235.200 | 264 600 | 294.000 | 588 000 | 882.000




