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Studies on Planting Density and Labor — Saving in Machine
Sowing for Astragalus membranaceus Bunge

Young Guk Kim", Young Hee Chang’, Seung Tack Lee’, Hong Seob Yu"

ABSTRACT : Experiments were conducted from 1994 to 1995 to understand the effects of the labor —
saving seeding and planting density on growth and root yield of Astragalus membranaceus. The drilling se-
eder reduced seeding time than the hand seeding:lt takes 3. 5hrs/10a to seed by drilling seeder while 33.
Ohrs/10a by hand seeding, which labor reducing rate was 89.4%. Emergence rate in the drilling seeder
was increased 17% thgn in the hand seeding, so the root vield were increased 23% to 136. 1kg/10a in us-
ing drilling seeder compared to 110. 3kg in hand seeding. On the effect of planting density on the growth
characteristics plant height was long in dense planting and stem diameter was thick in spacious planting.
Root diameter and dry root weight root per plant were decreased in dense planting and root vield was
highest in optimum planting densities (6 row (15cm) X 10cm) in the harvest of 1 year old plants in As-
tragalus membranaceus. The gross profit were increased 23% to 1, 933 thousand won per 10a in the dril-
ling seeder compared to 1, 566 thousand won in the hand seeding, also the managing costs were reduced

18% to 406 thousand won per 10a in the drilling seeder than 494 thousand won per 10a in the hand se-
eding.
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Table 1. Variation of the time and rate of seeding with different planting density using the machine seeder

in Astragalus membranaceus

Row spacing Conventional
3 row 4 row 5 row 6 row X \
: (6 row)
Hill spacing
(cm) 5 10 15 5 10 15 10 15 5 10 15 10
Seeding rate 2.4 .4 0.6 3.1 1.8 1.0 3.9 2.3 1.1 4.5 2.5 1.4 3.0
(kg/10a)
Seeding hour 1.3 2.1 2.4 3.5 33.0
{hr/10a)
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Table 2. Effect of plant spacing on the growth characteristics in Astragalus membranaceus

Row Hill Planting Stem Stem No. of No. of Aboveground
spacing spacing density height diameter plant of
(em) {cm) (plants/ m?) (cm) {mm) branches nodes weight (g)
3 row 5 38.6 82.7 11 3.7 26.1 12,5
10 18.0 87.6 4.7 4.3 27.2 18.7
(30cm) 15 13.0 9. 5 5.2 5.8 27.7 2.1
I row 5 51.9 82.0 11 3.7 25, 13.3
10 26.0 83.9 4.6 4.5 26.4 16.1
(25cm) 15 17.8 85.7 5.0 5.3 27.2 19.9
5 o 5 64.8 82.1 4.3 3.5 26.9 1.9
. 10 33.1 87.7 4.8 4.7 28.3 16.8
(20cm) 15 22.0 85. 8 5.6 5.0 28. 4 20.6
6 o 5 78.9 85. 4 1.3 3.4 25.0 12.9
10 39.5 88.7 4.7 4.0 20.5 14.7
(15cm) 15 2.5 92. 4 5.3 5.5 28.0 21.1
Conventi
-onal 10 33.9 85.0 4.7 4.1 25.6 14. 2
6 row)




Table 3. Effect of plant spacing on the root characteristic and root vield Astragalus membranaceus

Row Hill Root Root Wt of Wt of Dry root yield
spacing spacing length diameter fresh root dry root (kg/10a)
(cm) (em) {em) (mm) (g/plant) {g/plant) yield index
3 row 5em 20.7 8.1 6.9 3.0 101.9 92
10 22.6 9.1 10.5 4.4 72.6 66
(30cm) 15 27.1 10.0 14.4 5.5 65.5 59
5 20.5 8.1 6.5 2.8 127.3 115
4 row 10 21.9 8.5 9.5 4.1 93.9 85
15 24.1 9.4 11.6 4.6 75.1 68
5 row 5 19.2 7.7 5.7 2.5 141.1 128
) 10 20.9 8.5 8.6 3.5 108. 5 98
(20cm) 15 9222 9.5 10.7 1.4 90. 3 82
6 row 5 21.8 7.4 ‘6.4 2.2 145.9 132
10 19.3 7.8 9.2 3.6 136.1 123
(15cm) 15 23.6 8.8 10.6 4.2 101.2 92
Convent
-ional 10 19.9 8.0 8.3 3.6 110.3 100
(6row)
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Table 4. Correlation coefficients among the characteristics of growth in Astragalus membranaceus

Factor 1 2 3 4 5 6 7 8 9 10
1. Planting density
2. Stem height —-0.335
3. Stemn diameter =0.58%x (), 624
4. No. of branch =0, 872%% (), 541 0. 856%x
5. No. of nodes = (. 468%x (). 453%x 0.604%x 0, 585%x
6. El of internode 0.147  0.413%  -0.004 -0.056  —0.568%x
7. Wt of top plant —0.606%x 0, 630%* 0. 857 0, 864** 0. 514** 0.120
8. Root length =0.477%%  0.458%x  0.573%x 0,601+  0.126 0.276  0.752%%
9. Root diameter =0, 759 (. 343 0.795%x 0.743%+  0.437* -0.062  0.831#x  0.599%x
10. Wt. of root —0.835%x 0.559%%  0.897#x 0.832s%  0.505%+ 0,050  0.910%x 0.736%x 0, 862%*
11. Yield 0.891%x —0.196 = 0.451%+ —0.565%x —0.304 0.083 -0.516%x —0.454%x 0, 743%x — (), 707*x

* Significant at the level of 5%
#* Significant at the level of 1%
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Table 5. Labor saving effects of machine seeding in Astragalus membranaceus

(kg, thousand won/10a)

Seeding Root Gross Mana- Net income
Division Time Labor vield i ging Thousa-
(hr/10a) saving(%) (kg/10a) profit cost nd won Index
Hand seeding 33.0 - 110 1, 566 494 1,072 100
Drilling seeder 3.5 89 136 1,933 406 1,527 142
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Fig. 1. Effect of plant density on root weight and

vield in one year old Astragalus
membranaceus.
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