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Effects of Planting Density on Growth and Yield
in Cassia obtusifolia. 1.

Young — Guk Kim*, Jin — Ki Bang*, Hong — Seob Yu*, Seoung — Tack Lee*
and Jong — Sun Park**

ABSTRACT : This study was conducted to investigate how a labor saving for conventional hand sow-
ing and respond to major agronomic traits under different planting density in 1993 and 1994. Each trial
was a randomized block split plot with row spacing as the main plots and hill spacing as subplots. Sowing
rate appeared lower in 20 or 25em hill spacing using machine seeder than in hand sowing. Sowing time re-
quired reduced more 121 hours per hectare in 60cn row, 20cm hill spacings using machine seeder than in
hand sowing. Increasing row and hill spacings reduced number of seedling stand per unit area (m?). Both
number of pods per plant and grain weight per plant and showed highly increase in wide planting. Best
vield obtained in 60cm row, 20cm hill spacing using machine seeder. Accumulative mean air temperature
was positively correlated with stem height, number of pods per plant and yield, otherwise accumulative
rainfall was negatively correlated with ones. A highly significant negative correlation was showed between
number of seedling stand per unit area(m’) and number of branches, number of pods per plant, grain
weight per plant and yield. Yield was positively correlated with number of branches, number of pods per
plant and grain weight per plant.
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Table 1. Air temperature, amount of precipitation and sunshine hours during the
months of April to October for a 30-yr norm, 1993 and 1994.

Air temperature (C)

Precipitation (mm)

Sunshine hours (hr)

1993 1994 Norm 1993 1994

Month

Norm 1993 1994 Norm
April 11.3 10.0 14.2 57.3
May 15.9 17.3 17.7 84.5
June 20.9 20.6 22.3 121.3
July 24.4 23.2 28.7 328.4
August 25.1 22.8 27.6 290.9
September 19.8 20.7 20.7 148.5
October 13.1 12.6 14.8 57.6

63.5 25.3 226.3 213.5 214.2
84.0 141.4 246.5 229.1 198.5
151.9 94.0 216.8 146.6 201.6
458. 1 81.3 161.8 146.9 196. 0
132.9 327.2 181.3 146.1 200.7
84.0 68.1 196. 5 213.5 227.3
21.8 191.0 205.5 217.3 182.9
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Table 2. Comparision of means’ for
sowing rate and sowing time
required under different
planting density.

Row spacing (en} 50 60 70 60

Hill spacing (en) AD 152025152025 2

Sowing method Machine seeder Hand sowing

139 811 8 71075 10

Sowing rate(kg/ha;

Sowing time

required (hours/ha 10 ? : 5 10

‘Means presenfed are the average of 1993 and
1994 experiments

"Sowing time required is the same at different hill
spacing.
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Table 3. Results from analysis of variance for major traits under different planting

density in 1993 and 1994.

No. of see- Stem No. of No. of pods Grain wt. Grain
Source dling stand hight branches per plant per plant vield
‘93 ‘94 ‘93 ‘94 93 94 ‘93 94 ‘93 94 ‘93 ‘94
Row
. e %k ns ns * ns EE 3 * sk sk * b33 *
spacing (R)
Hil
. k% skok ns ns sk ns sk sk *k %k * *
spacing (H)
Rx H *% ns * ns ns ns ns ns * ns ns Hk

*, %% ng ! Significant at the 0. 05 level, 0. 01 level and not significant, respectively.
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Table 4. Response of major traits under sowing method and different planting den-
sity in 1998 and 1994.

No. of seedling Stem No. of No. of pods Grain wt.
Row Hill stand hight branches per plant
spacing Si?;_ (plant/ m?) (cm) (& /plant)
(em) {em) 93 94 93 94 93 ‘94 93 94 ‘93 94
50 15 8.7 9.2 120 165 10.0 9.7 60 50 31.3 36.5
20 5.8 6.5 121 175 11.9 12.4 75 79 48.4  46.4
25 5.3 5.5 109 158 12.0 11.9 97 82 54.5 55.7
60 15 7.2 7.9 121 181 11.2 12.5 57 104 41.5 42.7
20 5.9 6.0 126 187 12.7 13.0 86 109 54. 4 63.4
25 4.8 5.0 123 188 12.8 14.2 120 128 63.0  73.9
70 15 5.7 7.0 125 190 11.9 13.1 82 126 51.3 53.5
20 5.2 5.2 127 195 13.0 12.8 105 141 58.9  69.2
25 4,4 4.2 130 192 12.5 12.7 113 149 65.9 76.0
60 20 5.9 5.5 129 182 12.8 12.2 92 137 55.1 63.2

{Hand sowing
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air temperature and rainfall from sowing to ripening
time in 1993 and 1994,

Accumulatiive

. mean air rainfall sunshine
Periods N

temperature () (mm) hours

93 ‘94 ‘93 ‘94 ‘93 ‘94
From sowing to germination 498 436 138 81 201 157
After full germination to 1, 544 1, 844 629 289 370 504
right before flowering
Flowering 705 593 115 274 161 207
Ripening 885 933 86 234 360 323
Total 3,632 3, 806 968 878 1,092 1,191
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Response of grain vield (4g/ha) under sowing method and different plant-

Row 50 60 70 60

spacing (cm)

Hill spacing (cm) 15 20 25 15 20 25 15 20 25 20

Sowing ‘ Hand

method Machine seeder sowing
1993 2,429 2,519 2,576 2,667 2,867 2,759 2,609 2,795 2,646 2,902
1994 2,830 2,690 2,930 2,840 3,210 3,111 3,160 3,030 2,850 3,100
Mean 2,630 2,601 2,753 2,754 3,039 2,935 2,885 2,913 2,748 3,001
Index 88 87 92 92 101 98 96 97 92 100
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Table 7. Correlation coefficients between accumulative mean air temperature, rain-
fall and major traits under different planting density.

Climatic’ No. of seed - Stem No. of No. of pods Grain wt. Grain
factor ling stand hight branches per plant per plant yield
Accumulative
mean air 0. 147 0.900** 0.192 0.301* 0.192 0. 683
temperature
Accumulative 0.031 -0. 855** -0. 126 -0. 329* 0. 260 -0.614%*
rainfall

! Climatic factors are accumulated from late April to mid ~ October in 1993 and 1994.

Table 8. Correlation coefficents among major traits under different planting den-
sity in 1993 and 1994.

Traits (1) 2 3 ) (5) 6)
No. of seedling stand (1) - 0. 059 -0.610%*  -0.716** —0.844"* ~0.415*
Stem height @ -o0.212 - 0.217 0. 091 0. 082 0.237
No. of branches (3 -0.363 0.412* - 0.725** 0.838** 0.686**
No. of pods per plant (4) —0.636** 0.657** 0.595** - 0. 823** 0. 409*
Grain wt. per plant (B)  -0.755** 0.518** 0.461" 0. 809** - 0. 606**

Grain yield 6) -0.128 0. 288 0. 452* 0. 392* 0.407* -
Note : Upper and lower diagonal indicate correlation coefficients in 1993 and 1994, respectively.
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