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Comparison of Optimum Plot Size and Shape in Branching and
Branchless Type of Soybean Varieties.
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ABSTRACT

The optimum plot size and shape for soybean yi-
eld trials were estimated by using two different so-
ybean varieties, Kumkang-daelip and Clark. Long
narrow shape plot was generally showed lower
C.V. value as compared to the plots consisted of
more row number with short row length.

The results obtained in this experiment provided
the optimum size and shape of plots for Clark as
1.4m X 6m, and for Kumkang-dailip as 1.4mX9m,

respectively.
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Fig. 1. Coefficients of variation of various plot siz-
es for yield in soybean varieties, Clark and
Kumkang dailip.
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Table 1. Variances, coefficients of variation and regression coefficients for
seed yield in soybean variety, Clark.
Plot size & shape | Total . 5 lcvel Plot size & shape | Total | C.V
gn ‘Wm ’Lm Nﬁ’fot‘f V®| Vs (%) b 3 W L ngl. off Vio | Vs .(%) b
i ots

| 1] 1] 504 1386 1386 37.9 18 2 o 20| 25963 s0.1] 8.9/ 0.99
O e o 180 3 6 28 49370 152.4] 12.6| 0.76
I Y oy g [ 18 6 3 28 67757 209.1 14.8] 0.66
o 1 3 168 5225 580.5 245 0.79 18 9 2 24 92309 288.9 17.2 0.55
3 3 1 168 5745 638.3 25.7 0.71 202 10 21) 22736 56.8 7.6 1.00
| 20 4 5 20| 47480 118.7 10.9 0.82
4§ 4 126 7018 438.6 21.3 0.83 20 5 4 2471338 178.4] 13.6| 0.69
4 7z 126 8673 542.0 23.8 0.68 20 100 2 24105797 24.5 16.6| 0.55

4 4 1| 120 9414 588.4 24.6 0.62
Jl e emdemd 04 0s o1l 3 7 1663734 144.5 11.8 0.74
-9 19.2 1 0.82 21l 73 24 90051 204.2 14.6] 0.63

5, 5 1| o6 11824 473.0] 22.3 0.67
o4 3 8 14| 73046 128.4] 11.1] 0.75
6 1 6 8411949 3319 18.5 0.8 24 4 6 21| 90199 156.6 12.8] 0.69
6 3 3 8413462 374.0 15.7 0.7 24/ s 3 20121760| 211.4 14.8] 0.50

6 3 2o 84 13649 379.1 19.8 0.73
o d 1 s 16630 4920 219 061 o5 5 5 16 70011 113.5 10.6] 0.78
A4l A a2 1705 363.4 187 0.69 2711 s o 14| 90822 124.6] 11.0| 0.73
Ad 7 1 72 1028 3%6.3 20.0 065 271 o 3 16[143531] 196.9 14.3] 0.50
8 1| 8 42 19986 312.3] 17.3 0.69 e84 7 10)76183 97.21 9.7/ 0.80
s o4 4 63 16528 2583 16.4 .81 o8 7 4 18118003 150.5| 12.6| 0.67
8 4 2 60 23621 369.1] 19.6 0.64 300 5 6  16{110115 133.5 11.7] 0.69
s 8 1 60 25008 404.8 20.4] 0.59 30| 6 5 14 79074 8.9 9.4 0.81
o 1 9 42 23693 292.5| 16.8 0.71 3290 4 8 1071191 69.5 8.3 0.86
of 3 3 56 23247 287.0| 17.3 0.72 32 8 4 15749011] 145.5| 12.3 0.65
o 9 1 4832030 395.4 20.2 0.57 35 5 7 8133367 108.9] 10.2 0.72
100 1] 10 42 25486 254.9] 15.9] 0.71 s 7 5 12l otors| 75.1] 8.7 0.82
100 2 5 42 13834 138.3 11.4] 1.00 sl 4 o 1olssied 434 6.6 0.97
o0 5 2 4833123 331.21 18.5 0.62 36| 6 6 14144584 50.6 10.8 0.70
100 100 1| 48 38025 380.3] 19.8 0.56 s o 4 1ok06137 613 129 0.61
120 1 120 49 25509 204.9] 14.6 0.77 o 8 i shsses 154 105 0,68
120 2 6 49 21130 146.7] 12.5 0.91 o 8 8 1oiss ss1l 9.4 o5

120 3 4 42 31030 215.5| 15.0| 0.75
120 4 3| 40| 20862 207.4| 14.9 0.77 o d A dhiressd el edom
lz 6 2 42 41359 287.1) 17.3 0.64 sof 7 6 120180744} 107.6| 10.6, 0.68
120 12 1 36 44728 310.6] 17.9 0.60 s 8 o shesiid g6 4 9.7 0.70
w27 202028 1034 10.0 0.98 45 o g gh03805] 100.6 10.0[ 0.69
w77 36988 200 16.8 0.620 4 4 5 10155995 67.7 8.5] 0.78
15 3 5 28 33938 150.8 12.9 0.82 o d 8 hizseosl 7.2 s6 078
19 % 3 5356907 252.9 6.1 0.63 45 g g 108289181 125.5 11.4] 0.62
16 2 8 21022438 7.7 9.3 0.99 s8] 12 4 opziizi] 139.4 12.0] 0.59

16 4 4 30 50046 195.5| 14.9 0.71
16 8 2 30 66471] 259.7] 16.3 0.60 a9l 7 7 el210580 s7.7 9.2 0.71

1) S=Number of basic unit 2) W=Width 3) L=Length 4) Vin=Among plot variance

5) V:=Variance per basic unit

6) C.V. Coefficient of variation

7) b=Regression coefficient



Table 2. Variances, coefficients of variation and regression coefficients for
seed yield in soybean variety, Kumkang dailip.

Plot size & shape | Total C.v.® Plot size & shape | Total cv
——————————|No. of] Vin¥| V. '(%) b? No. offl Viny | Va &%') b
sv | w2 ‘ L¥ | plots S F W l L | Plots
1 1] 1 s04  724] 72400 411 18 2 9 20 17223 53.2] 12.1] 0.90
2 1 2 =252 1m8/437.0 s2.0 o073 ¥ 3§ 233150 97.4 15.10.70
d o il esa 1728l asia si7l 0.7 18 6 3 28 41061 126.7] 17.2 0.60
4 1l 3 68 2932 msd 275 0.73 18 o 2 24| 42266 130.5| 17.8| 0.59
d a1l 168 575l 359 2.8 0.65 200 2 10| 21 17801 44.7 10.9] 0.93
200 4 5 20 19604 49.0] 11.50.90
4 1 4 126 3756 234.7 23.5 0.79 200 5| 4 24 41234 103.1] 15.7 0.65
4 2 7 126 4380 273.8 25.3 0.68 200 10| 2 24| 57085 142.7 18.4] 0.54
4 4 1 120 4633] 289.5| 26.0] 0.62
21l 3 7l 16 116600 26.4] 8.4
5 1 5 84 4517 180.7) 19.2 1.00 21l 7 3| 24 61274 138.9 18.0 0.54
5, 5| 1 96 3595 143.8 20.8 0.86
o4 3 8| 14 20525 35.6] 9.7 0.94
6 1 6 84 6252 173.7 20.20 0.80 24 4 6 215038 s87.4 14.4] 0.67
6 2 3 84 7839 217.7 22.6 0.62 o4f 8 3| 20 74173 129.7 17.5| 0.54
6 3| 2 84 se50|240.5 23.8 0.55
o o 1 s 5276 2299 239 0.64 25 5 5 16| 27847 44.6/ 11.0| 0.86
S 271 39 14 28741 39.4] 10.4] 0.80
A a7 11384 2329 23.9 o.58 o710 9 3 16 76322 104.7 15.9 0.59
I L o I 28 4 7 10| 10085 14.0] 6.2
d o 4 63 930l 1466 18.5 0.77 28 7| 4| 18 77055 98.3 15.2] 0.60
g 4 2 60 12407 193.9 21.6 0.63 30 5 6 16 62130 69.0 12.8| 0.69
8 1] 8 60 15163 236.9 23.7 0.5¢ 30 6 5| 14 31063 34.5 9.6| 0.89
o 1] 9 42 6477 80.0 14.8 1.00 32 4 8| 10 287200 28.1 8.6/ 0.94
o 3 3 5615032 185.6] 20.9| 0.62 32 8 4 15 80163 87.1] 14.4] 0.61
of o 1 48 14961] 184.7 21.1] 0.62 B N I
10 1 100 42 7739 77.4 14.4 0.97 35 7 5| 12 47434 38.7 10.1 0.82
10 2 5 42 8670 86.7 15.2 0.92 36 4 o 12 35349 27.3| 8.7 0.92
100 5 2 4817133/ 171.3 20.3 0.63 36 6 6 14 65635 50.6| 10.9] 0.74
100 100 1 48 19594] 195.9] 21.5 0.58 s ol 4 197057 o3 124 o.65
120 1| 12 42| 13226 918 14.6] 0.83 0 3 d s ssd s oss
12 2 6 42 16005 117.4 16.5 0.73 © 8 5 10 4508 28.2 8.7 088
19 3 4 42 19101] 132.7 17.7 o0.68
120 4 3 40 23628 164.1] 19.5 0.60 2 6 7 724138 13.7 6.1
o o4 o eers 100 104 o.62 420 7 6 12i20156 68.1] 12.7] 0.63
120 12| 1 36| 21079 146.4] 18.9 0.62 450 5| o 8 49025 24.7| 8.3 0.98
W 2 7 20 7363 37.6] 10.0 450 o 5| 8 34063 17.3] 6.9 0.99
14 7 2 36| 32137 164.0| 19.6 0.56 i 4 18 1079079 sa9 s 070
15 3 5 28 16058 71.4 13.7 0.86 i o 8 srie sndl sl osr
1y 5 3 323369 148.8 18.9 0.58 49 g g 10135150 58.7 11.8 0.65
16, 2 8 21 11836 46.2 11.00 0.99 48 120 4| 9 83575 36.3 9.4 0.78
16 4 4 30| 27406 107.1] 15.9 0.69
16, 8 2 30 44861 175.2] 20.4 0.51 490 7 7l 6 38927 16.2] 6.5 0.98

1) S=Number of basic unit 2) W=Width 3) L=Length 4) Viy=Among plot variance
5) Vi=Variance per basic unit 6) C.V.=Coefficient of variation 7) b=Regression coefficient
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Table 3. Comparable variance ratios and F values.

F9) SBRFME Clarkel A A 17.9% 278 gD
12.5% 74, zelz WARE JX 17.8%44 &
L 12.1%7A #@er. o RAES BRHERE
#e ABRER e Clarko] A EES(BEh) xBEEC]
2x60lH, &AIARE 2x924 4 BELHE 12.
5%%F 12.1%°1 A%, oA ezA EEFBEAA S
Befo g FH9, Brim3 Mason! o] 8 North Car-
olinacl 4] 3B AU 18k X 8feets] HAHM &
3. 61%(7.8mY) E S+ Webrest Horner® 7} 2E Ilinoi
oA HEET R 1BEx8fectd] HEABMY 3.2f%
(6.9mM)E, z2lx HEES] HBF 7.5~10me B
ol HEFBERESS LESY £RBXRE & 3 B
B o7l sAwt £BoztE HAF PRkHEFE
Clarkd] FEE =7l 8.4m?E K= old2L &ER
23 2 2% gk EBEAREIA Clarkst &RIKX
el REBREIY A %71 AEeHAL WA EH
o] MiEe Eolet A4, KERERBSE T
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Plot size & shape v V ratio F
sV , w2 ’ L® I K9 df c K c K
2 1 2 1596. 5 862.5 251 1686. 7 874.0 1.06 1.01
2 2 1 1686.7 874.0 251 1596.5 862.5
3 1 3 1741.5 977.4 167 1915.5 1067.9 1.10 1.09
3 3 1 1815.5 1067.9 167 1941.5 977.4
4 1 4 1754.9 939.0 125 2353.5 1158.2 1.34 1.23
4 4 1 2353.5 1158. 2 119 1754.9 939.0
5 1 5 1864. 3 719.0 83 2364.8 903.4 1.27 1.26
5 5 1 2364.8 903.4 95 1864.3 719.0
6 1 (] 1991.5 1042.0 83 2771.7 1379.3 1.39 1.32
6 6 1 2771.7 1379.3 83 1891.5 1042.0
7 1 7 2543.6 533.3 71 2704.0 1626. 2 1.06 3.05%*
7 7 1 2704.0 1626.2 41 2543.6 533.3
8 1 8 2498.3 657.4 41 3238.6 ! 1895.4 1.30 2.88%*
8 8 1 3238.6 1895.4 59 2498.3 657.4
9 1 9 2632.6 719.7 41 3558.9 1670.3 1.38 2. 32%*.
9 3 3 2583.0 1670. 3 55 2583.0 718.7
9 9 1 3558.9 1662.3 47 3558.9 1662. 3 1.35 2. 31%*
2632.6 719.7
10 2 5 1383.8 867.0 41 3802.5 1959.4 2. 75 2. 26%*
10 5 3312.4 1713.3 47 1383.4 867.0
10 10 1 3802.5 1959.4 47 3312.4 1713.3 2.40%* 1.98%*
] 1383.4 876.0




14 2 7 1447.0 525.9 19 3794.2 2295.5 2. 62%* 4. 36%*
14 7 2 3794.2 2295.5 35 1447.0 525.9
18 2 9 1442.4 956.9 27 5128.3 2348.1 3.56%% 2. 45+
18 3 6 2742.8 1752. 8 27 1442.4 956.9
18 9 2 5128.3 2348.1 23 2742.8 1152.8 1.90 1.83
1442.4 956.9

24 3 8 3081.1 855.2 13 5073.3 3113.0 1.45 3.64%
24 4 3758.3 2098.7 20 3081.1 855.2
24 8 3 5073.3 3113.0 19 5073.3 3113.0 1.35 1.48

: 3758.3 2098.7
32 4 8 2224.7 897.5 9 4656. 2 2786.3 2.09 3.10%
32 8 4 4656. 2 2786.3 14 2224.7 897.5
35 5 7 3810.5 581.1 7 3810.5 1355.3 1.45 2.33
35 7 5 2627.9 1355.3 11 2627.9 581.1
45 5 9 4335.9 1109.4 7 4529.0 1109.4 1.04 1.43
45 9 5 4529.0 777.0 7 4335.9 777.0
1) S=Number of basic unit 2) W=Width  3) L=Length 4) V=Comparable variance

5) C=Clark  6) K=Kumkang dailip.

* ** Denote significant at 5% and 1% levels, respectively.
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Fig. 2. Coefficients of variation of various plot siz-
es and shapes for yield in soybean varieti-
es, Clark and Kumkang dailip.
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Fig. 3. Regression of variance on plot sizes in two
soybean varieties, Clark and Kumkang da-
ilip.
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T 23 HEET A EUHY BRAKS I
watm BT Sx BERe]l AL RO BERUE
Az ERol 7 MET RHWY Rl —KMoR
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3) ol 7o EHel g8 Clarky 1B x1me] HKA
HES 124(8.4m?) Aol EFe BEM 2XEER
6m, £FEIKE-S 1865 (12.6m?) 27| o] Tk MR 2
x B 9me] HBEST RERBED #HEd o
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4) Lo B—EREL R A HEFE bE FAS
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Bl A biie &% F¥H —0.713 ~0.752 FFH
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Summary

This study was conducted to determine optimum

plot size and shape in soybean yield trials. The
varieties employed for this study were branch type
local variety, Kumkang-dailip and branchless type
introduced variety, Clark, and the results obtained
are summarized as follows.
" 1) A sharp reduction of coefficients of variation
to some extent with the increase of plot size was
observed. From the peak of reduction rate, a slow
reduction of C.V. value with the increase of plot
size was found.

2) F-test for comparable variances of plot shape
was shown significant differences of among plot sh-
apes consisting 7 to 32 basic unit plots with the
variety Clark. In general, the C.V. value was lower
in the long narrow shape plots as compare to the
plots consisting more rows in number with short
row length.

3) From these results, the plot shapes of 1.4m
X 6m(8.4m?) for the branchless type variety Clark
and 1.4m X 9m(12.6m?) for the branch type variety
Kumkang-dailip are considered to optimum sizes
and shapes of plots for seed yield trials. The C.V.
values of Kumkang-dailip and Clark with these
size and shapes of plots were 12.1% and 12.5%,
respectively.

4) The soil heterogeneity determined by regressi-
on coefficience (b) was not related to plot size,
whereas, it related to the shape of plots. The b
values of the varieties Clark and Kumkang-dailip

were -0.71 and ~0.75, respectively.



