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Effect of Organic Fertilizers on Growth and 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 carried out to investigate the effect of several organic fertilizers
on the growth and root vield of AchAvranthes japonica N. from 1995 to 1996. Four organic fertilizers were
applied © rice straw manure (RSM), fermented rice straw manure (FRSM), mixed oil cake manure
(MOCM) and mighty soil manure (MSM). Organic matter, available phosphate, K.O, CaO, and MgO of
soil increased in all plots with the addition of organic fertilizers, specifically with NMOCM application. The
highest contents of total nitrogen were 6. 16% for MOCM and the available phosphate contents were very
high in all of organic fertilizers except MSM. RSM and MSM with C/N ratios of 22.5, 17.7, respectively,
were easily decomposed but C/N ratios of FRSM and MOCM, which were considered as irresolvable
organic fertilizers, were 40. 9 and 8. 4, respectively. FRSM and MOCM applications increased emergence
rate and improved the growth characters of shoot and root parts of plants compared to those of N-P—-K
fertilization. The highest dry root yield resulted from FRSM 20% and MOCM 26% treatment. There were
significantly positive correlations between the growth characters of shoot, root parts of plants and dry root
vield in A. japonica grown under organic fertilizer applications.
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Table 1. Chemical properties of organic fertilizers used in this study.

{(Unit © %)

Treatment pH T-N T-C Av.P,Os K Ca Mg C/N
Rice straw manure 7.3 1.41 42.1 1.89 1.72 1.36 0.73 22.5
Fermented rice straw manure 6.7 1.49 47.2 2.09 1.74 1.15 0.77 40,9
Mixed oil cake manure 4.9 6.16 25.0 1.45 1. 89 0.47 0.94 8.4
Mighty soil manure 11.2 2.05 35.8 0. 80 1.49 1.71 0.62 17.7
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Table 2. Soil chemical properties of field before and after cultivation of Achyranthes japonica N. .

Treatment pH E.C O.M AvPO; CBEC  Ex -cation(cmol™/kg)
(kg/10a) (1:5H,0) (dS/m) (%)  (mg/kg) (cmol™/kg) K Ca Mg
Before experiment 6.5d"  0.31d 1.2 260cd 11.8d  0.30c  5.52e 2.43e
After experiment
N-P-K=11-21-16 6. 7cd 0. 40c 1.5¢ 245d 12.5¢d 0.32¢  6.17d  2.54d
RSM? 3,000 6. 9¢ 0.54ab 2.6a 278bc 14.6bc  0.39b  7.43c 2.82b
FRSM 3, 000 7.1b 0. 59 2.7a 295a 14. 9b 0.4lab 7.58c 2.91a
MOCM 300 6. 9¢ 0. 49b 2. 4ab 262¢cd 14. 1c 0.42ab 7.64bc 2. 78bc
MOCM 600 7.3b 0.53ab  2.7a 280b 15.7ab 0.45a 7.74bc 2.83b
NSM 300 8. 1a 0.46bc  1.7b 273¢ 14.6bc  0.31c  9.92b  2.65cd
MSM 600 8. 4a 0. 50b 1.9b 289ab 16. 8a 0.37b  0.25a 2.71c
Means with different letters within a column are significantly different at 5% level by DMRT.
* Abbreviation RSM : Rice straw manure, FRSM ! Fermented rice straw manure,
MOCM : Mixed oil cake manure, MSM : Mighty soil manure.
ol AHM SRS (LERE 3% RMe  LEDR AWM T ol BOW MEE EE ot

1.5%) 8l8) WA 3,000kg, HENIHER
3, 000kg, iBA&VHAE 600kgmE 7} 2.6~2.7% = oF
L1~1.2%7F S7b= ATk AR iEE) o2 F
ey, BRONEE a T B ko] Wle L
FEEE 3% A2l bl EEES MR 3, 000kg,
AR 600kg Fol AHl, e 35 4 7
F EHERS TF] RAY 53] vlolgad

300kg, 600kg IR A Zedtako] /b4 Wttt

Ak, &+ F HERERT BRILE o] BhEe] %
TER o2 B e e o E45 &9
o MHRILE SAAA s 9 ¢ s34
Che JiE T dAFH A

2. B Ao e AR ES £F Fit

S REo] FHE A A 2 #LE R e
TER A FRES & 33 2ol AGF AsHA

Table 3. Effect of different organic fertilizer applications on the growth characteristics of aerial parts of

Achyranthes japonica N. .

- Emerg o Stem Stem No. of No. of Leaf Leaf Above-ground

irveatmem *gge Flowering length diameter branches nodes length width M

(kg/10a) (%) date {cm) (mm) (ea.) (ea.) (cm) (em)  Fresh  Dry
N-P-K=11-21-16  83¢” Aug.21 104d  6.58d 8.3d 11.8d 12.6c 6.3d 69.0d 33.3d
RSN 3, 000 85ab  Aug.19 112¢c 6. 86¢ 8.8d 13.2bc 12.8¢c 6.5¢ 83.8c 37.3cd
FRSM 3, 000 87a  Aug.19 117b  7.00b 9.7b  13.7ab 13.3ab 6.9b 94.6ab 43.0b
MOCM 300 84c  Aug.19 1llc  6.76¢c 9.4c  12.9c 13.0b 6.5c  85.7bc 39.3c
MOCM 600 88a  Aug.19 1242 7.32a  10.5a 14.la 13.6a 7.2a 97.6a 47.6a
MSM 300 84c  Aug.20 107cd  6.70cd  8.8cd 12.1cd 13.0b  6.5¢c  78.lcd 36.0cd
MSM 600 8kab  Aug.19 115b  6.96bc  9.7b 13.5b 13.3ab 6.7bc 90.7b  40.3c

" Means with different letters within a colurnn are significantly different at 5% level by DMRT.

~ Abbreviation is same as Table 2.
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Table 4. Effect of different organic fertilizer applications on the root characteristics and root yield of

Achyranthes japonica N. .

Root yield (kg/10a)

Treatment Length of Diameter of No. of Root weight Percent
main root main root total roots (g/plant) of large
(kg/10a) (em) (mm) (ea. /plant) m Fresh  Dry  Index roots (%)
N-P-K=11-21-16 ~ 20.7d"  10.35d 21.7d 19.0d 5.9d 7054 303d 100  67c
RSM” 3,000 22.4c 10. 77c 24.4c  21.4cd 6.5¢  75lc  347bc 115 69bc
FRSM 3, 000 23.0b 10. 89b 25.0b  24.5bc 7.2b  764b  363ab 120 70h
MOCM 300 22.2¢ 10. 74¢ 24.5¢  25.1b  7.0dc 747¢c  347bc 114 69bc
MOCM 600 24.4a 11. 26a 26.52 27.2a 7.8a 788a  38la 126 72a
MSM 300 21.0cd 10. 51cd 23.4cd 23.6c  6.7c  724cd 333c 110 68¢
MSM 600 22.9b 10. 80bc 25.1b  25.4b  7.2b  757bc  358b 118 70b

" Means with different letters within a column are significantly different at 5% level by DMRT.

* Abbreviation is same as Table 2.
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Table 5. Correlation coefficients among growth characteristics and vield components of A. japonica grown

under different organic fertilizer applications.

Characters 2) 3) 4)

5) 6) 7 8) 9) 10)

1) Stem length

2) Stem diameter

3) No. of branches

4) No. of nodes

5) Length of main root

6) Diameter of main root

7) Fresh wt. of above-
ground part

8) Fresh root weight

9) Percent of large roots

10) Yield/10a

0.988** 0.971** 0.974** 0.995** 0.986™* 0.955"* 0. 879 0.995** 0.979**
0.969% 0.941% 0.974** 0.976™" 0.914* 0.870* 0.985*" 0. 944~
0.936* 0.948** 0.936* 0.944% 0.943* 0.968"* 0.987**

.974%* 0.955%* 0.980%* 0.880* 0.962"* 0.975**
0.987** 0.947* 0.881* 0.988"* 0.983**
0.937* 0.840* 0.987"" 0.980™*

0. 866** 0.954** 0.984**

0.848* 0.942*
0. 989*"

*

. ** Significant at the 5% and 1% prohability level. respectively.
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