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Influence of Nitrogen Applicatibn Rate on Growth and
Dry Matter Yield of Achyranthes japonica Nakai

Young Kil Kang'
College of Agriculture & Life Sciences, Cheju National University, Jeju 690-756, Korea

ABSTRACT : To determine the optimum N rate in Jeju island for utricle and root production of Achyranthes
Japonica Nakai, a medicinal plant, the plants were grown at two plant densities (50 and 100 hills/n?, two
plants per hill; main plots) at six N application rates (0, 6, 12, 18, 24, and 30 kg/10a; split plots) in 2001, There
was no significant interaction between plant density and N application rate for all measured agronomic
characters. Main root length and roots per hill were 5 and 52% greater, respectively, but N content of stover
was lower under lower plant density compared to higher plant density. The other characters were not
affected by plant density. N application rate did not significantly affect main stem diameter, spikes per hill,
spike length, utricles per spike, main root length and diameter, and utricle N content. As N rate increased
from 0 to 30 kg/10a, SPAD values and stover N content increased linearly from 35.0 to 40.5 and 1.09 to
1.38%, respectively, and plant height, branches per hill, stover, utricle and root dry matter yields, roots per hill,
and top N yield increased quadratically, Spikes per hill were increased in a cubic manner with increased N
application rates. N application rate for the maximum dry matter yield of utricle and root in A, japonica was
estimated to be 21 kg N/10a,
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Table 1. The initial chemical properties of surface soil (0~10 cm) at the experimental site

pH Organic Available Exchangeable cation EC
(1:5) matter P=0s Ca Mg K Na
(alk) (glkg) s (cmol'kg) ~=------------~-- (ds/m)
4.46 36.9 726 0.48 0.21 0.46 0.12 0.14
A= AAUE 20250 2 1005F/m)3} A H]F 22 E)| L BIMQ S50t SPAD gt
65750, 6, 12, 18, 24, 30kg/10a)°]Th FES 20cm, 2%, 9 BAg, F 3= 18 kg/10a AJH|F
FAYE 5em 10emB 3k] AL =7 50 W 1005/ Al 22 105.7 em, 10.07H, 36.3702 7} ZAAL, AR
b H e g 33l £ Bl oloQr AiHRE A A 23 F BApolA= AaaHERe] 2217t
RAF o3I, 71H] 50%, FH] 50% HI&R 7tE)et A, 2 s SAPTEAE {23k cHTable 2
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Table 2. Morphologica! characteristics of Achyranthes japonica at maturity as affected by plant density and N
application rate

Treatment gﬁ; jove  Branches  gpikes  Utricles Izgg‘ti e
cm mmo ----- no. hill™ =---- —---- no. spike ----- cm
Plant density (hills/m*")
50 99.0 3.98 82 28.1 57.9 224 378
100 94.0 3.79 6.3 231 58.0 223 37.2
LSD 0.05 ns ns ns ns ns ns ns
N rate (kg 10a™)
0 86.4 370 44 133 56.2 23.0 35.0
6 90.2 3.85 6.5 22.6 554 214 35.3
12 96.8 405 74 287 61.3 22.2 364
18 105.7 4.08 10.0 36.3 57 1 229 38.1
24 1015 3.86 7.94 29.6 57.3 22.2 38.3
30 98.2 3.77 74 231 60.7 223 405
LSD 0.05 107 ns 17 99 ns ns 2.6

' Measured on 28 Aug., at 13 days before flowering.
" Two plants per hill.
ns : Nonsignificant between treatment levels.

Table 3. Yield and root characteristics of Achyranthes japonica at maturity as affected by plant density and N
application rate

Dry matter yield Main Main Primary &
Treatment Top root root
Root . nodal roots
Stover Utricle Total length diameter
——————————————— kg 10a™" ~-—----------—- | I no. hill”
Plant density (hills/m* 1)
50 693 259 952 387 221 5.06 14.9
100 611 198 809 341 211 454 9.8
LSD 0.05 ns ns ns ns 2 ns 47
N rate (kg 10a—1)
0 355 128 483 275 212 438 9.0
6 556 194 750 - 317 216 498 11.2
12 692 235 926 387 220 5.38 12.9
18 738 293 1031 424 218 488 144
24 816 275 1092 402 217 464 13.9
30 752 248 1001 380 214 458 12.8
LSD 0.05 i72 78 241 100 ns ns 26

' Two plants per hill.
ns : Nonsignificant between treatment levels.
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Table 4. Nitrogen content and N yield of aboveground parts at maturity of Achyranthes japonica as affected by
plant density and N application rate

_ N content N yield
Treatment
Stover Utricle Stover Utricle Top
fffffffff % - ~———----—-—-kg 102" -
Plant density (hills/m*")
50 1.18 3.71 84 96 18.0
100 1.34 3.78 84 75 15.9
LSD 0.05 0.10 ns ns ns ns
N rate (kg 10a™
0 1.09 372 40 46 8.6
6 112 3.70 6.4 72 13.6
12 1.22 367 85 85 17.0
18 1.28 3.64 94 10.7 201
24 1.46 3.87 11.8 10.6 224
30 1.38 3.86 10.3 97 19.9
LSD 0.05 0.22 ns 25 31 53

' Two plants per hill.
ns : Nonsignificant between treatment levels.

Table 5. Regression equations with determination coefficients relating N application rate and various
characteristics, and the calculated optimum N application rate for dry matter yield of utricle and root in
Achyranthes Japonica

Trait | Regression equation R? Opt:’r:tl;m N
(kg/10a)
Plant height Y =84.48 + 1.660X — 0.0391X? 0.873
No. of branches hill'* Y =417 + 0.486X — 0.0128%* 0.864
No. of spikes hill~1 Y =13.18 +1.648X - 0.0046X*- 0.00133X° 0.954
SPAD value Y = 34.54 + 0.180X 0.948
Dry matter yield
Top Y = 48051 +51.213X - 1.1161X* 0.997
Stems + leaves Y =358.07 + 36.517X — 0.7706X" 0.990
Utricles Y =122.68 + 14.691X - 0.3464X* 0.968 21
Roots Y = 265.08 +14.100X — 0.3411X? 0.951 21
Primary & nodal roots hill™ Y =8.83 +0.510X — 0.0124%X" 0.983
Nitrogen content of stover Y =1.08 +0.012X 0.859
Nitrogen yield
Top Y =830 + 1.029X - 0.0207X* 0.979
Stover Y =379+ 0.510X — 0.0093%* 0.954
Utricle Y =451 + 0519X - 0.0014X 0.975
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Table 6. Correlation coefficients () between utricle or root dry matter yield, and their yield components in

Achyranthes japonica at maturity

Dry matter Nq. of Nc?‘ of Spike Main root Main root Primary
iold spikes utricles ; length gi : & nodal
yield per hill spike per hil length eng lameter roots per
Utricle 0.39* 0.07 012
Root 0.27 0.36" 0.72*
=+ Significant at the 0.05 and 0.01 probability, respectively .
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