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Effect of Planting Density on the Growth Characteristics
and Root Yield of Achyranthes japonica N.

Myeong Seok Kim*, Byeong Jun Chung*, Gyu Chul Park*,
Tae Dong Park*, Sang Chul Kim* and Jae Han Shim**

ABSTRACT : This experiment was conducted to investigate the effects of planting density on the
growth characteristics and root vield of Achyranthes japonica N. from 1995 to 1996. Stem diameter, no.
of branch and fresh weight of above-ground parts per plant were reduced by increasing the planting den-
sity, but stem length, length and diameter of main root increased at high density, 25X5¢m. The heighest
percent of large roots was 71% at 25X 5¢m planting density. The dry root vield per 10a at 25X 5¢r planting
density was 7% higher than 306kg of 20X 5cm planting density, but root vields were lower in other plant-
ing density compared to 25X 5em planting density. The root dry weight showed negative correlation with
stem diameter, no. of branch and fresh weight of above-ground parts per plant but showed positive corre-
lation with stem length, length and diameter of main root.
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Table 1. Soil chemical properties of field before
and after cultivation of Achyranthes
Japonica N.

pH  EC OM 4 CEC  Ex -cation
Treatment P,0; {cmol /kg)
(15 H0) (dS/m) (%) (ng/kg) (emol'/kg) K Ca Mg

Bebre experiment 6.3 0.21 0.9 174 85 03477210
Mereperiment 7.6 034 L5 263 101 05954728
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Table 2. Growth characteristics of aerial parts of Achyranthes japonica N. grown under different planting

density.

Emergence Flowering Stem length Stem No. of  No. of Leaf Leaf n\tl)ove*ground\

Planting  Density - diameter  branches  nodes length width weight (g/plant)
el de @ @ ) @) @ @ e Dy

x5 00plant/m 887 Aug.19 38 6.50 7.9 1B 1.3 60d f.de 282
0%Tem  Tiplant/m  86ab  Aug.19 108ab 6. 78cd 9, 2he 12.3b 11.8cd 6. 4c 70, led 30. led
0%%em  Sbplant/m 83b Aug. 20 100b 6. %% 9. 5bc 11.dbe 12.8k¢ 6.7h 78. 6be 33.9b
5%5en §0plant/m 88a Aug. 19 116a 6.67d 8. 2cd 12.7ab 11. bed 6.3 65.8d 29, Ocd
5xTen Slplant/m 84b Aug. 20 102b 7.02he 9.1¢ 11.7he 12.6b¢ b.6b 4.8 32.8bc
Bx9%n  dplant/m 8lc Aug. 20 92 7. 30ab 10 2ab 10 9ed 13, 3ab 7.1ah 88. 2ab 35.%
30x5m  67plant/m 8fab  Aug.20 106ab 6.97c 8.8 12.0b 12.1¢ 6.5h 72.8cd 3L6e
0xTen  dBplant/m 82 Aug. 21 93c 7. 20b 9.8b 1L1e 13.0h 6. 9ab 83.1b 35. lab
0x%er  37plant/m  80d dug 2 8hd 7.4 10.8a 10.24 13.7a 7.5 89.7a 3. %

! Means with different letters within a column are significantly different at 5% level by DMRT.
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Table 3. Growth characteristics of underground parts and root yield of Achyranthes japonica N. grown
under different planting density.
‘ . Ler?gTh of Diamet.er of  No. of R(iotj weig{ht Root vield g/ 104 Percent
Planting Density main root main branched \g/plant) of large
{on} root(mm)  rootsiea, ) Fresh Dry Fresh Dry Index roots (%
0%5en  100plant/m 219" 10. 56ab 19.7d 14.8e 5.0c 713b 306ab 100 £%bh
X7 Tiplant/m 2.2 10, 26be 21 2cd 15.5d 5. 3he 688he 2900 9% hTbe
20x9e  Splant/m 19.5¢ 9, 80cd 22,9 16.5¢ 5. 7ab 672c 279¢ 91 Boe
Bxdem  Splant/m V.2 10.73 20.6cd 15.2de 5le Tdda 328 107 Ta
BXTen STplant/m 2. 1be 10. 316 2.0 16.2 5.9b 683be 289hc A 68h
BX9en dplant/m 19.8be 9.98¢ 2.3 18, 9ab 6. 0a A8Abe 286he 94 67be
P0x5en  Slplant/m 2L4b 10.33b 215ed 16. Ocd 5 4 T1%b 308ab 101 H3h
30%Ten 48plant/m 18.8¢ 9. 68cd 24.8b 18.4b 5. 8ab 652cd 268cd 88 B5e
30X9em 37plant/m 16.9d 9.42d 26.5a 19.3a b.la 641d 260d 8 63d

1 . . e . . . - N
NMeans with different letters within a column are significantly different at 5% level by DMRT.
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Table 4. Correlation coefficients among the characteristics of growth and yield components of A. japonica

grown under different planting density.

Characters 2) 3)

5) 6) 7 8) 9) 10)

1) Stem length
2) Stem diameter
3)

4) No. of nodes
)

No. of branches

5) Length of main root
6) Diameter of main root

7) Fresh weight of above-ground part
8) Fresh root weight

9) Percent of large roots

10) Yield/10a

-0.973" -0.962"F 0,969%* 0.967°* 0.979™* -0.970** -0.977** 0.955** 0.979**
0.951%* -0,986** -0.953** -0.898*  0.984** (.955%* -0.736* -0.779"
0.972** -0.928* -0.917** 0.970%* 0.939% -0.830* -0.866"

0.949*  0.908* -0.986** -0.941* 0.782** 0.927
0.964 -0.870* -0.858* 0.946" 0.962""
-0.883* -0.861" 0.949" 0.951*"
0.968** -0.746" -0.799*

-0.755"  -0.785"

0.958"

*, ** Significant at the 5% and 1% probability level , respectively.
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