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Studies on Dry Matter Production and Variation of Agronomic

Characteristics of Determinate and Indeterminate

Types of Soybean Cultivars (Glycine max L.)
Under Different Growing Condition
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Table 1. Days to initial flowering (IF), terminal
leaf stage (TL), and maturity (Mt) of
varieties used in 1972.

\P@ May 20 June 20
Stages - i
Varierios IF | TL ] Mt | IF ]TL | Mt
Kwang-kyo | 65 | 8 | 133| 40 | 71| 117
SRF-300 54 | 93 | 128 37 | 79115

Days to initial flowering, terminal leaf, green bean stage and maturity of varieties used in 1973.

l&”“‘fedl May 21 June 15 July 19

Plant type Stagess | — ;

Varions | F | TL | 6B | me | IF | TL | GB | Mt |IF|TL|GB|Mt
Kwang-kyo 60| 72 1200 48 62l s 113 50! 71| o2

Determinate Dong puk-tae 52 67 120 41 56 81 1120 34 720 92
Suke #51 60| 72 120, 45 59| 82 112 ®7 50! 73 92
Shelby 49 81 105 120 38 67 82 111; 32| 56| 721 97"

Indeterminate | SRF-300 a9 78| 1020 1200 36 68| 82 113 31 56| 70| 93:
Harosoy 43 80 105 117 36 68 83 109 30 56 72 90
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Fig. 1. Dry weight of determinate (Dt) and In-
determinate (Idt) varieties at different
developing stages when planting times
and densities were different in 1973.
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Flg 2. Dry weight of Kwang-kyo and SRF-30G-
at different developing stages when fer-

tilizer levels and plant densities were:
different.
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‘Table 4. Dry weight of Kwang-kyo and SRF-300 at different developing stages when planting times

and densities were different in 1972. (kg/a)
39 days after planting Initial flowering Terminal leaf
Planting date| Varieties i i
6,667 |4,444| 3,333 | mean |6, 667 | 4,444 3,333 | mean 6,667 4,444 |3, 333 | mean
May 20 Kwang-kyo! 11.4] 8.6/ 6.3/ 8.4 37.4| 33.3] 34.8 35.2] 60.0; 63.4 51.8 60.1
SRF-300 I 8.1 7.3 4.8 6.7 10.1 8.2 5.3 7.9 52.3) 68.3] 61.6] 60.7
June 20 Kwang-kyo — — — — 40.2] 43.5| 36.3 40.0] 54.71 74. GJ 60.7| 63.3
SRF-300 — —~— — — 13.6| 10.3 7.7] 10.5 59.9] 77. 1| 59.3] 65.4
LSD (5%) between
planting times: — 6.2 NS
densities within same
plt. time: '— 4.7 NS
varieties within same
plt. time: 7 2.4 NS
varieties within same
density: - 4.1 NS
varieties within same — 5.9 NS
time and density:
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planting times and desities were different.
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Table 6. CGR (gm/m?/day) of Kwang-kyo and SRF-300 at different developing stages
when fertilizer levels and plant densities were different.

Planting to initial
flowering stage

Flowering to terminal

Terminal leaf stage to
leaf stage

greenbean stage

Levels of \\Stages

Densities|

f il T
ertilizers Varieties ™\

5, ooo’ 2, 500] 1, 250| mean

2, 500] 1,250] mean | 5,000] 2,500] 1,250| mean

fEE A& a% 5,000 = BES EREC @

No Kwang-kyo! 8.9 6.0 4.1 6.3 7.9 124 10.3 10.2 4.5 9.3 89 7.6
fertilizer | SRF-300 3.4 19 1.0 21 4.6 153 13.1 143 3.4 88 44 55

' Kwang-kyo! 10.00 7.0| 5.5 7.5 5.5 12.9] 12.5 10.3 13.5 5.6 8.4 9.2

Stendard - qpp_agg f 3.9 2.8 1.3 27 19.9 19.7 143 18.0. 18 47 14.1 6.9

) Kwang-kyOI 13.20 8.7 6.8 9.6/ —7.1 —2.2| —1.8 —3.7| 16.9 18.2 11.7] 15.6
Zumes  SRp-300 | 5.5 27 14 3.2 129 9.9 14.2 12.3 —2.2 6.0 —4.7 —0.3
ozl MK ASdE r;ﬁTEEM ,M*i FE 5% BB ERE A BoE @me] Fast
AR FRAC] 4o XuXm EREFS 2.5 5 T A BIES e A% ginstA Yt BEERREHS v
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Table 8.

LAI of Kwang-kyo and SRF-300 at different developing stages when fertilizer levels
and planting densities were different.

Levels of \%' Initial flowering Terminal leaf Green bean
fertilizers | Densities

|'s, 000| 2,500 1,250 mean

' | 2 i | ‘
Varieties 5,000} 2, 500/ 1. 250!. mean| 5,000 2,500 1, 250 mean
No Kwangkyo | 5.3 4.4 29 42 65 63 41 56 29 32 30 30
fertilizer SRF-300 3.3 1.5 0. 8’ 1. 9} 4. 7i 4. Zi 3. O;l 4. Oi 2. 7} 2. 7i 2.3 2.6.
- \ ' ' ! | [
Standard Kwang-kyo 6.8 5.6 3. 8 5.4 6. 9| 8. 0] 4.9 6. Gi 4.4 2. 6] 3. 4J 3.5
SRF-300 2.9 2.2 0.9 2.0 5. 6( 4.5 2. 8‘ 4, 3; 2.1 2. 6% 2. 9; 2.5.
2 tmes | Kwangkyo | 9.9 5.9 4. 6 6.8 7 14 3. 7\ 3.9 49 35 33 25 3.1
SRF-300 41 2.0 o 7’ 2.3 3.4 26 3 d 30 15 20 2 o! Le
LSD (5%) between
levels : 0.93 1.11 0.93
varieties : 0.67 1.21 0.46.
densities : 0.67 0.74 0.63.
varieties within same
level : 1. 16| 2.10 0.80
ii;r;slit:ies within same 1.16 1.29 1.09"
densities within same 0.94 1.05 0.89
variety :
densities within same .
level and variety : 1.64 1.82 1.54

Table ¢.
and densities were different in 1972,

LAI of Kwang-kyo and SRF-300 at different developing stages when planting times

Planting \% 39 days after planting Initial flowering Terminal leaf

: Densities ‘ .

times o 6, 667] 4, 444| 3,333 mean | 6, 667] 4,444 3, 333 mean | 6,667| 4,444| 3,333 mean

Varieties ™~
i
May 20 | Kwangkyo | 4.3 8.3 2.3 83 57 50 4 6} 5.1 4. 7] 4. s} 46 4T
SRF-300 2.7 2.7 1.6 2.3 3. O! 2.6 1. 6\ 2.4 3. 2. 3. 8f 4. 5; 3.8
— — —] — : f
June 20 Kwang-kyo 7.6/ 7.6/ 5.9/ 7.00 5.6 86 7. Z( 7.1
SRF-300 — — — — 2.6 1.9 1. 3 1.9] 4.5 4. 0“ 4.3 4.3

LSD (5%) between

planting times : - 0.23 2.46°

densities yvithin same _ 0.45 1.53:

plt. time :

variegies ?vithin same _ 0.75 124

plt. time :

varieties within same _ 0.92 1.52°

density :

varieties within same - .

time and density : 1.3 .15
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Table 10. Ratio of dry weight of each plant part to total dry weight in Kwang-kyo and SRF-300

at different developing stages when planting times and densities were different in 1973. %)

<~ Densities
Planting Varietios T Stagor™ 5,000 3,333 2,500 1,250
Plant parts— | IF TL GB | IF TL GB | IF TL GB | IF TL GB
Stems 3 37 38 | 32 36 36 | 32 39 37 | 31 37 33
Petiole 24 26 12 | 2 27 10 | 25 26 11 | 25 25 15
Kwang-kyo Leaves 41 35 14 | 43 36 17 | 43 35 12 | 45 38 17
May Pods 3 35 1 37 1 41 1 36
2 Stems 32 45 40 | 30 42 34 | 32 43 20 | 32 40 26
Petiole 18 23 14 | 18 22 15 | 18 23 16 | 16 24 18.
SRF-300 Leaves 49 28 15 | 52 28 19 | 50 29 19 | 53 32 21
Pods 5 31 8 32 6 35 4 35
Stems 34 42 23 | 31 36 22 | 31 38 20 | 28 31 18
Petiole 30 25 15 | 28 26 15 | 29 25 14 | 30 27 14
Kwang-kyo Leaves 36 28 25 | 42 32 25 | 40 29 24 | 42 33 25
June Pods 6 38 6 39 9 43 10 44
15 Stems 32 36 42 | 35 36 36 | 36 36 37 | 40 35 37
Petiole 19 23 12 | 18 23 12 | 12 23 13 | 15 22 12
SRF-300 Leaves 48 31 9 | 47 2 12 | 52 25 12 | 45 29 13
Pods 10 37 11 40 16 39 15 38
Stems 32 32 32 | 30 20 3¢ | 26 29 33 | 24 27 32
Petiole 23 23 18 | 24 23 15 | 24 21 20 | 21 22 19
Kwang-kyo Leaves 45 38 18 | 46 39 16 | 49 39 16 | 55 41 21
July Pods 7 32 9 25 11 32 10 29
10 Stems 35 33 27 | 32 31 25 | 35 30 25 | 20 30 22
Petiole 16 17 10 | 16 17 10 | 16 18 10 | 22 17 11
SRF-300 Leaves 49 27 16 | 52 30 21 | 49 30 20 | 48 34 23
Pods 23 48 22 44 23 46 18 44

Table 11. Ratio of dry weight of each plant part at initial flowering stage to the terminal

leaf stage when planting times and densities were different. (%)
Vars. ! _

Planting \Dm Kwang-kyo | SRF-300

dates Plant parts\ 5,000 3,333 2,500 1,250 mean l 5,000 3,333 2,500 1,250 mean a‘
Stems 56 54 45 48 51 15 18 17 15 163

May 21 Petiole 53 60 55 57 56 17 21 18 12 177
Leaves 68 73 67 69 69 38 47 39 31 39"
Stems 55 49 47 43 49 18 20 15 14 17

June 15 Petiole 82 61 66 55 66 17 16 8 9 13~
Leaves 87 73 75 61 74 31 36 32 19 30
Stems 73 72 56 60 65 32 22 31 22 27

July 10 Petiole 72 71 70 63 69 29 20 25 30 26,
Leaves 87 81 78 90 54 37 46 32 42

84
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Table 12.

Yield of each varieties at different planting times and densities in 1973.

RS K¥Eel A 40kg o] Wi WES HYov - &
REMAE 5 8 2IAENAE FZE7 A2t 6 A
15AE A & HREC EREBEG £ HEeI2 7
A 10BEAAE HREe) &RMa G EES &9
o FRUBEHAA H HEE FHRIE] 4
St EIEHREE L HEY 9 2 Bikd e

IR % REEERBRGEIDAAE BT A=
MEREK#EC) & BY Mediel B FEEER
A E ¢ ¥ 2,500 K] ez 2 HA
&+ B9 HE AREE@RIE A4

gl

(kg/a)
\W May 21 June 15 July 10
Plant type @ensities —
Varietios . 5 000] 3,333 2,500] 1,.250] 5, 000 3,333 2, 500] 1,250| 5, 000] 3, 333 2,500 1,250
Kwang-kyo | 23. 2; 24.2| 24.6| 31.8/ 28.2| 26.9| 28.3 26.9 19.5 20.3 21. 5E 22.9
. Dong puk-tae] 32.7; 32.1} 27.5 33.5 31.1] 27.4] 32.5 29.7 21.8 24.7 21.3; 19.5
Determinatel g1 e #51 | 31.2 31.6 32.8 30.6| 25.5 25.3 32.5| 20.6 21.1 25.5 25.3 18.6
mean 29. O[ 29.3| 28.3] 32.0{ 28.3 26.5 31.1} 28.7| 20.8 23.5 22. 7‘ 20.3
Shelby 25.8 25.9] 26.5 30.5| 25.9 25.4/ 28.4| 26.9] 18.3 21.5 20. 5: 17.1
. SRF-300 35.2] 29.4| 31.7| 31.3] 28.0| 24.9{ 26.8 24.7| 19.6/ 19.8 18. 4 16.7
Indeterminate) . oqov 33.6) 34.9] 39.9) 36.0| 27.6| 28.1] 29.6 27.3] 20.6/ 20.6 19.2 15.6
mean 31.5 30.1) 32.7) 32.6) 27.2) 26.1) 28.3] 26.3] 19. 5; 20.6] 19.4 16.5
mean | 30.3 20.7] 30.5 32.3 2.9 26.3 2. 7] 27.5 20.2 22.1] 211 18.4
LSD(5%) between
planting times: 1.52
Varieties: 2.21
densities: 1.50
varieties within same plt. time: 3.84
densities within same plt. time: 2.60
densities within same variety 3.68
densities within same time and variety: 6.37
Table 13. Vield of Kwang-kyo and SRF-300 at different fertilizer levels and plant densities. (kg/a)
w No fertilizer Standard 2 times
Densities
Varietics ensities | 5,000 | 2500 | 1250 | 5.000 | 2,500 | 1,250 | 5,000 | 2,500 1,250
Kwang-kyo 24.6 26. 0I 25.0 25.4 27.8 25. 4’ 22.8 25. 9| 25.7
SRF-300 20.5 21.0 21.0 22.8 25.3 21.2 19.4 23.4 21.9
i
mean 22. 6| 23.5 23.0 24.1 26.6 23.3 21.1 24. 23.7
LSD (5%) between
fertilizer levels: 6.84
varieties within same level: 1.22
densities within same level: 3.02
densities within same variety: 2.47
densities within same level & variety: 4.27




Table 14.

Yield of Kwang-kyo and SRF-300 at different planting times and densities in 1972.

(kg/a)
May 20 June 20
Varieties
6.667 | 4444 | 3,333 | mean | 6,667 | 4444 | 3,33 | mean
Kwang-kyo 20.2 18.7 18.9 19.3 22.2 22.2 18.1 21.1
SRF-300 20.5 21.5 21.1 21.0 20.0 22.6 17.8 20.1
mean 20.4 20.1 20.0 20.2 21.1 92.4 18.3 20.6
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Table 15. Association of yield with dry matter and LAI at the different developing stages
of determinate and indeterminate type.
Plt. type Stages Polynomial functions on yield R F value
Between yield(Y) and dry matter(X)

Determ. IF Y=16.21i-+0.927X—0. 018X> 0.40 5.70*
TL Y=4.068+1.009X—0.01X? 0.48 4.90%
GB Y=10.076+0.292X—0. 006 X? 0.61 0.04

Indeter. IF Y=29.635—0.903X+-0.045X? 0.19 0.88
TL Y=50.052+0.687X—0. 004 X? 0.76 1.42
GB Y=-—40.590-+1.777X—0.011X? 0.68 7. 6L %

Between yield (YY) and LAI (X)

Determ. IF Y=16.963+4.328X—0.431X? 0.38 2.80
TL Y=16.557+2.757X—0. 146 X? 0.48 1.64
GB Y=20.654+3.340X—0.395X? 0.33 3.99%

Indeter. IF Y=29.149—4.491X-1.210X? 0.23 1.20
TL Y=2.818+8.573X—0. 624 X> 0.75 3.73
GB Y=49.055—19. 613X 3. 869X? 0.33 3.57

Note : * Significant at 5% level. ** Significant at 1% level.
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Relationships between yield and dry matter, and LAI at different developing stage

of determinate and indeterminate types.

Table 16. Correlation coefficients between yield and LAI, and dry weight of determinate and

indeterminate types.

LAI Dry weight
Plant type -
Foo|TL GB P | T | oB

Determinate 0.27 0.43*% —0.16 0.14 0.34 0. 61%*
Indeterminate 0.14 0. 71%¥ —0.11 0.10 0. 74** 0.55%*

Note: * Siguificant at 5% level. *%  Significant at 1% level.
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Table 17. Correlation coefficients between LAI and other characters of determinate (Dt) and
indeterminate (Idt)types.

‘Plant type Develop, LAl Node | Pods Dry weight CGR Stem S(tigm Stem
stage TL } GB Ja |/a IF , TL ! GB | IF TL length la. | wt./a
IF |0.57*% Q. 14‘0. 62*%%(0.21 0. 94%*%0. 56%*(0. 41* (0. 79%¥ 0. 54%%(0.36 |—0.43* [0, 53**
Dt TL — 0. 240. 84%*0. 65%*0, 56¥¥(0, 84¥¥0, 64*%(0, 22 10.79%*0.76%% .22 |0.82**
GB — —-}O. 21 10.09 [0.18 10.17 (0.37 (0.22 |0.22 [0.11 |—0.03 ]0.27**
IF J0.68%% 0.040.71%%0. 580, 93**[0. 834{0. 48* |0.73%%(0. 45% [0.75*¥|—0.14 |0.70%*
1dt TL | — 0. 10{0. 69%%0. 64**,0, 66**0. 86**0. 40* [0.33 0. 84**0. 67*%—0.01 |0.62**
GB —_ —|0.01 0.08 [—0.04|—0.220.42* [—0.24/—0C.30—0.33—0.16 (0.30
Note: * Significant at 5% level. ** Significant at 1% level.
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Table 18. Correlation coefficients between dry weights of developing stages and other characters
of determinate (Dt) and indeterminate (Idt) types.

Dry weight CGR
Plant type gggzlop. Nodes/a | Pods/a ISteF}lx (?tem svtte r/na
TL | GB IF TL | ‘eng ia. :
IF 0.56%% 0.20 0.54*%% (.37 0.83% 0.51%* 0.37 —0.33 0.48*%
Dt TL 0.84*% 0.66%* — 0.80%% .22 0.95%% (.83%* 0.14 0. 84%*
GB 0.68%% 0.61%* — e 0.10 0.72%% 0.72%*% 0.07 0. 85%*
IF 0.63%% 0.41% 0.85%% 0.28 0.84%% (.39 0.78%% —0.19 0. 70°**
Idt TL 0. 68%% (.54%* — 0.37 0.58%% (0.78%% 0.84%% —0.12 0. 64%*
GB 0.48* 0. 70%* — — 0.17 0.34 0.20 0.12 0.70%% -
Note: * Significant at 5% level. ** Gjonificant at 1% level.

Table 19. Correlation coefficients between lodging index and other characters of determinate

(Dt) and indeterminate (Idt) types.

Plant type LAI Dry weight Stem | Stem Stem Grain
IF l TL ‘ GB IF l TL l GB wt./a | length dia. yield/a
Dt 0.50% 0. 73%* 0.02] 0.45* 0.81%% 0.72%% 0.87** 0.90%% 0.00 0.76%% -
Idt 0.68%% 0.56%¥ —0.01] 0.64%* 0. 72**1 0.35 0.59%% 0.67**—0.53%F 0.14
Note: * Significant at 5% level. ** Significant at 1% level.
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Table 20. 100 seed weight (gm) of main stem of each variety when planting times and

densities were different in 1973.

\Y\D\aﬁ} May 21 June 15 July 10

l}ensities l ; ‘ ! ‘

Varieties\\s, 0003, 333]2, 5001, 250'mean 5, 000[3, 33302, 500/, 250]mean 5, 0003, 333[2, 500[1, 250/ mean
Kwang-kyo 19.3) 20.6| 19.4) 20.9[ 20.1} 19.5 18.9 19.1] 18.9] 18.9] 19.8] 19.3] 18.5/ 19.5! 19.3
Dong puk-tae | 21.1 19.2] 20.5] 20.4| 20.3] 22.6| 21.3) 22.4) 22.1] 22.1) 17.4] 1.3 18.5) 18.9, 18.5
Suke #51 17.9 20.6) 18.9| 19.4] 19.2/ 18.9/ 19.0 19.8 19.8| 19.4] 17.9) 19.8] 19.2] 18.6| 18.9
Shelby 15.6) 14.8 17.6| 17.1] 16.3 14.4| 15.1) 16.2{ 14.5) 15.1| 15.9| 19.2] 16.1| 17.5 16.4
SRF-300 15.5) 16.3 15.4| 17.1) 16.1 14.7] 16.3 16.1] 15.2| 15.6] 13.3] 14.0| 14.4 14.0“ 13.9
Harosoy 17.0, 16.7| 18.0| 16.7] 17.1] 15.7] 16.7| 15.7] 15.8| 16.0| 15.1) 14.8| 14.4| 14.2 14.6.
mean 17.7) 18.0] 18.3) 18.6] 18.2] 17.6 17.7] 18.2] 17.7) 17.8] 16.6] 17.2] 16.8] 17.1' 16.9

Table 21. 100 seed weight (gm) of branches of each variety when planting times and

densities were different in 1973.

~ ~__ Dates| Ma
~ y 21 June 15 July 10
Densim

Varictics 5, 000\3, 3332, 500[1,200[ mean5, 00013, 333{2, 5oo|1,zsoI meanls, 00013 3332, 5001, 250 mean
Kwang-kyo 18.1) 18.6] 18.7) 20.1] 18.9| 18.0) 18.2] 19.0] 20.6| 19.0] 19.7] 18.3] 17. 9; 18. 2 18.5
Dong puk-tae 20.5) 18.7) 18.2 19.8| 19.3) 21.0| 21.3) 21.1 21.6| 21.3 17.1] 18.4] 18.0' 16.8] 17.6
Suke #51 18.3] 19.0 19.0{ 17.4 18.4] 18.6| 18.9] 18.7] 19.4] 18.8| 17.4] 18.8 18.5 16. 2 17.7
Shelby 12.3| 11.9| 13.2 15.5 13.2] 13.2) 13.0/ 12.8| 13.3] 13.1] 13.8| 13.3 14. 3“ 13. s 13.8
SRF-300 15.8 15.2) 15.7] 16.4] 15.7) 14.4) 14.9] 15.2] 16.2] 15.2 11.5| 13.4{ 12.7 12. 71 12.6
Harosoy 16.0 17.3| 18.8 16.3 17.1] 16.7] 17.3] 16.0[ 16.3 16.6] 12.9| 13.1) 12. 73 13.9 13.2
mean 16| 16.8] 17.2] 17.6] 17.1] 17.0] 12.3] 17.1] 17.8] 17.3] 15.4] 15.9[ 15.7] 15.3 15.6
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Table 22. Protein and oil content of each variety when planting times were different in 1973.

Protein (%) 0il(%)
Varieties

May 21 l June 15 ‘ July 10 ‘ mean May 21 | June 15 t July 10 . mean
Kwang-kyo . 40.4 40.8 41.1 40.8 14.9 15.5 15.6 15.3
Dong puk-tae 41.3 41.2 41.3 41.3 16.0 15.6 14.5 15.4
Suke #51 40.9 41.0 41.2 41.0 16.8 16.3 15.8 16.3
Shelby ’ 41.1 40.5 38.7 40.1 19.9 19.1 17.5 18.8
.SRF-300 40.9 41.6 41.0 41.2 18.3 18.6 17.8 18.2
Harosoy l 40.1 40.9 40.8 40.6 18.8 17.2 17.4 17.8
mean 10.6 | 410 | 407 ] 10.9 17.5 ’ 17.1 | 164 17.0

Table 23. 100 seed weight and protein and oil content of Kwang-kyo and SRF-300 when
fertilizer levels and planting densities were different.

<7 T Is
e Dm None Standard 2 times

~ Var.
\ N
« Charact \\ \ 5,000{ 2,500 1,250, mean| 5,000y 2,500{ 1,250, mean| 5, 000] 2, 500 1,250} mean

- ErS

100 shu‘d Kwang-kyo 16.0 15.8/ 17.8 16.5 18.8 18.2 17.8 18.2 18.3 17.8/ 17.7| 18.1
weight

Cgm) SRF-300 10.8 12.0f 11.7 1.5 12.3f 14.2 13.3/ 13.3 12.7| 13.8 13.0 13.2
' mean 13.4) 13.9; 14.8 14.0; 15.6 16.0; 15.8] 15.8 15.3[ 15.8 15.9f 15.7

: Prote\m Kwang-kyo 37.4) 38.6/ 38.5 38.2 37. 3 38.5 39. 0’ 38.3 38.3] 38.0] 3.84 38.2

[2)

%) SRF-300 39.2| 38.0[ 39.0| 38.7} 37.6| 38.9) 38.3] 38.3] 39.2| 38.5 36.8 38.2
Imean 38.3) 38.3| 38.8 38.5 37.5 38.7| 38.7| 38.3 38.3 38.3 37.7 38.3

Oll ( \ Kwang-kyo 18.4y 18.7; 19.3| 18.8 16.7| 16.7 17.7| 17.0 17.2; 18.1] 16.6{ 17.3
SRF-300 20.4) 17.9{ 19.2/ 19.2 18.5/ 19.5 17.6/ 18.5 20.2 19.6/ 19.5 19.8

)mean 19.4; 18.3] 19.3) 19.0] 17.6/ 18.1] 17.7] 17.8] 18.7) 18.9| 18.1] 18.6
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SUMMARY

To provide useful information for developing new high yielding soybean varieties and for improving:

cultural practices, an investigation was made on variation of dry matter production and on relationship-

among several agronomic characters of soybean plants grown under different planting times and densities as.
well as under different fertilizer levels, using Kwang-kyo, Dong puk-tae, and Suke #51 as determinate

types and Shelby, SRF-300 and Harosoy as indeterminate types at the Crop Experiment Station during the-

period of 1972 and 1973.

The results obtained were summarized as follow:

1. The dry weight, CGR and LAI at the initial flowering stage were high in the high plant population
irrespective of varieties, planting times, and fertilizer levels. However, those characters of the indeter-

minate type were lower than those of the determinate types. The same characters of the indererminate

type at the terminal leaf stage were either same or higher than those of the determinate types.

2. The dry weight of the determinate type at the initial flowering stage was similar te the indeterminates
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type, when planting times were May 21 or June 15. The dry weights of both types of varieties were
low when planted on July 10. When fertilizer levels were increased, the CGR, dry weight and LAI

at the initial flowering stages were also increased.

. Even though significant differences of LAl were obtained among the varieties within the same plant

type, the indeterminate type was in general lower than that of the determinate type regardless of
planting time and densities, or fertilizer levels, while the yield of the indeterminate type was compa-
rable to the yield of the determinate type.

. The high degree of leaf- and petiole-fall at the greenbean stage was highly associated with early plan-

ting and high levels of fertilizers. However, less amount of leaf- or petiole-fall was found when planted

on July 10 or under low plant population.

. The percent of stem weight was high under higher plant population, while the percent of leaf weight

was high under lower plant population. When planting time was late, the percent of stem and petiole
weight were reduced, while the leaf weight was increased.

. The percent of pod weight of the determinate type at the terminal leaf stage was about 2% when

planted on May 21, about 8% when planted on June 15, and about 9% when planted on July 10. The
percent of pod weight of the indeterminate type at the terminal leaf stage were about 6 % when
planted on May 21, 14% when planted on June 15 and 21% when planted on July 10.

. Kwang kyo showed less degree of leaf-fall even when lodged due to high levels of fertilizer applied,

while SRF-300 showed great damage due to lodging.

. High yields were obtained when planted on May 21, but there were little yield differences between

yields from May 21 and June 15 plantings. The reduction of yield due to late planting of July 10 was
less apparent in the determinate type of varieties, while it was high in the indeterminate type.

. The optimum plant population per are for high yield was 1,250 to 2, 500 plants when planted on May

21, 2,500 plants when planted on June 15, and 3,333 plants when planted on July 10.

High correlation coefficients were obtained between dry matter weight and LAI at the terminal leaf
stages, and between the dry matter weight and yield at the greenbean stages. The optimum dry weight
for high yield in the determinate type was expected to be 25 kg. per are at the initial flowering stage
and 50 kg. per are at the terminal leaf stage. In the indeterminate type the LAI and dry weight
at the greenbean stage were 4 to 5 and 80 kg. per are, respectively.

Under the high plant population plant height was increased, while the stem diameter and the number
of nodes and branches were reduced. Consequently, the percent of mainstem to main stem plus bran-
ches were increased, and the length of internode was also elongated. The ratios of stem weight, number
of nodes and pods, and yield of main stem were increased when high plant population was associated
with the early planting. The percent of main stem to branches for the indeterminate type was higher
than that of the determinate type.

Under the high plant densities and late planting, the percent of the pod number and yields of main
stem were increased, indicating that varieties with no or less branches were better adaptable under
such conditions.

High degree of simple correlation coefficients was obtained between the LAI at the initial flowering
stage and terminal leaf stage, and the total node number, dry matter and dry stem weight of both
determinate and indeterminate types. Even though no significant correlation was found between the
LAI at the initial flowering stage of the determinate type and the stem length and pod number per
are, highly significant correlation coefficients were obtained between such characters in the indeterminate
type of varieties.

The dry matter was positively correlated with the LAI, CGR, stem length, and pod number, node
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n:mber and dry stem weight per are, while no significant correlation was found between the dry
matter and stem diameter.

The correlation coefficients between lodging index and the LAI, dry weight, stem length and dry stem
weight were highly significant. Negative correlation was obtained for the indeterminate type between
the stem diameter and lodging index. The correlation coefficient between the stem diameter and lodging
index was non-significant for the determinate type, while positive correlation was obtained between the
yield and lodging index in the determinate type. The lodging index was also pesitively correlated with
average length of internode of main stem.

The 100 seed weight appeared to be lowered under the high plant population and ne fertilizer condi-
tion, and when planted late. Apparent differences of 100 seed weight were found between main stem
and branches, being higher for the main stem than for the branches.

No variation of protein content was found due to different cultural practices. However, tho oil content

was apparently reduced when planted late.

—76—



App. 1.

Mean temperature, precipitation and light intensity during experimentation at Suwon.

May June July
Year
EjM|L|E|[M|]L| E | M| L
1

1972 15.8| 15.00 16.3] 20.7| 20.4 21.5 23.4 25.0  27.1
Mean temp 1973 15.5| 16.2| 18.1 19.3 21.20 22.1] 24.9] 27.3 271
°C) Defference* (72) | +0.5| —0.7| —1.4| +1.6| 0.0 —0.7] +0.6 +0.8 +1.2
Difference* (*73) | +0.2 —0.5 +0.0| +0.2| +0.8 —0.1) +2.1] +3.1 +1.2
1972 62.2] 14.4] 27.2] 0.0 42.2| 1.3 145.1 13.9 60.8
Precipitation 1973 57.7 11.7| 0.4 6.8 37.9 1019 23.5 66.0  96.7
(mm) Difference* (*72) |+28.7) +3.0| —3.4/—24.4|+17.8/—43.8] +31.0| —183.5 —57.0
Difference* (°73) [+16.2] +0.8/—28.9!—15.01+12.7|+61.7 —93.9] —99.3 —25.9
1972 337.2| 383.5| 376.4] 456.4] 397.4| 385.2] 253.3] 499.1] 343.3
Light intensity 1973 416.9; 481.5) A79.8| 487.4) 413.0; 307.8 512. 0 402.1 403.2
(Ly/day) Difference® (*72) |—20.5/—47.41—25.0/+35.6/—23.0]+14.5| —20.8] +61.8 +29.3
Difference® (°73) |+49.2/+50.6|+78.4+66.6| —7.4|—83.0] +237.9] —35.2 -+89.2

‘ Aug. Sep. Oct. | Total

Year i or

E | M | v | e |M]|uL E{M;L{mean
1972 o4.6f  25.3 21.3 19.7| 20.1 16.0| 15.2 13.6 9.8 19.5
Mean temp. 1973 25.6  26.4) 25.2| 21.8 19.8 17.3 15.1 11.5 10.0[  20.3
o Difference* (°72), —1.4 0.0 —2.9 —2.3 +0.4] —1.5/ +0.7| +0.3 —0.7] —0.23
Difference® (°73)] —0.4) +1.1| +1.0l —0.2 +0.1] —0.2| +0.6| —1.6 —0.6] +0.52

|

1972 o173 401 1645 76.2 8.6 70.9 252 4.2 2.7 1431.2
Precipitation 1973 49.7,  45.5| 63.1]135.2 7.4 25.6) 8.6 1.0 21.2] 759.9
(mm) Difference* (72)l +79.8 +391.9| +0.27/=37.7|=34.9456.5+10.9=15.4) —9.9] +177.2
Difference® (°73) ——96.7‘ —85.0 ~33.5+25.s~3z.9| +7.1 —6.9—16.9—15.3] —425.9
1972 205.2] 326.7| 318.3) 287.8| 357.7 333.4| 279.9] 288.6| 225. 5l 336.4
Light intensity 1973 295.4| 417.2] 339.9 315.3 357.7‘ 332.2| 257.5| 293.5) 262.6  376.4
(Ly/day) | Difference® (72)) —146.1 +25.5 —46.8—31.2—47.6+21.8-57.6-26.6~23.0 —18.2
Difference* (*73)| —46.3| +116.0] —25.2 —3.7—-47.614—19.6—-80.0—21.7+16.4 +20.8

# : Difference were between data of 1972—°73 and average values of previous 10 vears.



App. 2. Mean squares of main characters obtained from the analysis of variances and their
significant levels under different planting times and plant densities in 1973.

arotion. | Planting | Varieties,| 5.5 | qentiies, | AxC | BxC | AxBxC
Characters | time, A B C |
Stem length (maturity) 36, 166. 0**| 1,5363.8* 1378.3%* 1,516.8%* 35.2 47.9 31.6
Branch length (maturity) 119,3024.6%* 7,340.1%¥% 3574.3%**%|24,0400.4%*30, 733. 4** 6,981. 0**% 1,954.5%*
Stem diameter (maturity) 63, 7H* 4, 0%* 0.7 86, 9** 2. 3% 0.4 0.3
Stem nodes (maturity) 00, 858. 7**11,367.5%%  745.5%%(11,204.5%%  89.3 709.6*%  119.9
Branch nodes (maturity) 1,012.8%%  181.9%%  32.9% | 3,693.6%%  172.1%* 35.4%% " 20,0%*
Total nodes (maturity) 2,243. 7%  166.1** 64. 7**| 4,859, 4%*F 213, 4% 57. 9% 30. 6%
LAI (IF) 925, 1%%  73.4%* 4.3%%  33.1%% 0.7 0.5 0.6
LAI (TL) 128.9%% 38, 1%* 6. 2% 36. 0%* 1.8 2.5 2.0
LAI (GB) 11.3 37.7%H 11,20 3.4* 3.8%% 1.5 2.4%*
Total pods 2,494.6%*  549.0%F  90.0%*2,0846. 1% 212.8*4  85.8*  41.3
Dry weight (IF) 635.3%% 2,703. 6%  101.8% 782.9%%  17.2%¥% 30,8 12.5
Dry weight (TL) 9,977.0%% 1,786.6%% 237.6 | 2,425.5%% 146.8 76.4 73.0
Dry weight (GB) 5,607.6%%  915.8*%  545.3% | 1432.9 182.8 195.4 137.2
Yield (main stem) 402.2%%  518.1*%  43.3%% 368.5%"  18.5 25, 1*¥ 7.7
Yield (branches) 770.5%%  646.2%%  18.3 AAT. 6% 40.4%¢  19.3%¥ 8.5
Total yield 1,889.8%  73.7% 46.7 23.4 53.0%%  20.4 14.3
Notes : * Significant at 5% level. ** Significant at 19 level.

App. 3. Mean squares of main characters obtained from the analysis of variance and their
significant levels under different fertilizer levels and plant densities.

1
\Sv(?m %gt?llisz:rf, Varieties, | 5 x g g;l?i:ties, AXC | BxC | AxBxC
Characters A

Stem length (maturity) 542. 0%*[10, 341. 8** 6.1% | 1481.3%* 59, 2%* 1.9 177.2%*
Branch length (maturiety) | 1,912.0%%  469.9%¥ 5052, 8% 71958.0%  709.7*¥% 3,952.9%* 1,281.2%*
Diameter (maturity) 1.5 1.2 0.1 21, 4%* 0.6 0.3 1.0
No. branches (maturity) 0.1 8.5% 1.0 24. g** 0.0 1.3 0.7
LAI (0F) 10.1% ] 157.1%% 5.3% 43, 8% 2.3 1.0 0.8
LAI (TL) 10. 0% 50. 8** 0.4 19. g** 3.3 1.3 2.4
LAI (GB) 1.4 10.9* 0.7 0.1 0.5 1.3 1.0
Nodes (main stem) 0.0 56. 8** 1.8 34. 0% 0.9 5., 9*¥ 0.7
Nodes (branches) 0.9 79. 0** 71. 6% 1,127. 9%% 8.6%* 12, 2%* 18. g**
Pods 15.4% | 1,450.8%*  110.0%*| 4,934.4*%%  37.9%%  150.1%%  80.9%*
Dry wt. (IF) 348, 2%* 8,407.5%%  114.2%¥ 1,273.3%%  22.6%%  174.8** 1.3
Dry wt. (TL) 732.2%% 2 805.1%%  04.4%% 1,416.0%f  105.8** 0.3 111. 7%
Dry wt. (GB) 721.3*% 1,116. 17 1,626.0%% 1,310.5% 177.0*% 213.7%% 182 9**
Yield (main stem) 29, g+ 60. 0** 6.9* 29, 2%¥| 3.7k 6. 1% 8., 3¥*
Yield (branches) 21.9%%  462.9%* 2.9 25, 4** 4.7%* 2.8 6.0%*
Total yield 13.9% 189, 7%* 2.0 27. 9%* 5.3 1.0 1.4
100 seed wt. (main) 17. 4% 327.6%* 0.2 5. g** 2.6 3.6** 1.3
100 seed wt. (branches) 16. 2% 342, 5%* 0.6 3.0 0.6 6.4%* 1.6

Notes: * Significant at 5% level.

*% Significant at 1% level.
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