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Effect of Phosphorous Fertilizer Rate on Growth, Dry Matter Yield, and
Phosphate Recovery in Achyranthes japonica
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ABSTRACT : To determine the optimum P,O; rate for dry
matter production of Achyranthes japonica Nakai, a medici-
nal plant, in Jeju island, plants were grown in 2001 under
ten fertilizer treatments comprising of two N (90, and
180 kg/ha) and five P,O5 (0, 100, 200, 300, and 400 kg/ha)
levels. Plant height, leaf length and width, stem diameter,
and main root length and diameter were not significantly
affected by P,0Os rate while P,0; fertilization of 100 kg/ha
increased the number of branches, spikes, and roots per hill
by 18, 38 and 43%, respectively, compared with the unfer-
tilized P,Os treatment and decreased with further increases
in P,Os rate. The number of roots per hill was greatest with
the application of 200 kg P,Os. The highest utricle dry mat-
ter yield (2.92 t/ha) was obtained with the application of
100 kg P,Os. However, as P,Os rate increased from 0 to 100
and 200 kg/ha, root dry matter yield increased from 2.36 to
3.55, and 3.80 t/ha, and then decreased to 3.14, and 2.86 t’ha
at 300, and 400 kg P,Os rates, respectively. As P,Os rate
increased from 100 to 400 kg/ha, P,Os recovery in above-
ground parts decreased from 34.1 to 7.1%.

Keywords : Achyranthes japonica, medicinal plant, optimum
P,O;s rate, P,Os recovery, dry matter, growth characteristics.
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Table 1. The initial chemical properties of surface soil (0~10 cm) at the experimental site.

pH Organic matter Available Exchangeable cation (cmol'/kg) EC
(1:5) (g/kg) P,05 (mg/kg) Ca Mg K Na (dS/m)
4.46 369 72.6 0.48 0.21 0.46 0.12 0.14
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Table 2. Growth characteristics of Achyranthes japonica at maturity as affected by application rates of N and P,Os.

T Plant length Leaf length” Leaf width”  Stem diameter No. of branches  No. of spikes  No. of utricles
reatment

(cm) (cm) (cm) (mm) per hill f per hill per spike
N rate (kg/ha)
90 105.5 9.31 3.70 4.79 9.14 333 61.3
180 104.6 9.80 3.72 4.29 9.79 36.7 58.0
P,Os rate (kg/ha)
0 99.2 9.25 3.57 4.29 8.85 30.7 60.1
100 105.2 9.52 3.62 4.55 1045 423 62.0
200 107.3 9.98 422 4.64 9.69 36.3 57.1
300 108.4 9.65 3.58 4.84 9.34 34.8 57.6
400 105.3 9.37 3.57 440 8.98 30.9 61.3
LSD (5%) NS NS NS NS 1.10 3.0 NS
Analysis of variance
Nrate (N) NS NS NS NS NS NS NS
P,Os rate (P) NS NS NS NS NS* NS#** NS
NxP NS NS NS NS NS* NS** NS
CV (error a, %) 15 6 16 10 21 23 11
CV (error b, %) 6 6 15 7 10 7 11

* %k Significant at the 5 and 0.1% probability levels, respectively; NS, not significant.
T Measured on 29 August (at 13 days before flowering).
T Two plants per hill.

Table 3. Dry matter yield and root characteristics of Achyranthes japonica at maturity as affected by application rates of N and P,Os.

Dry matter yield (tha)
Treatment Top Main root ‘ Mainroot  Primary & qodtal
Roots length (cm)  diameter (mm) roots per hill
Stovers Utricles Total
N rate (kg/ha)
90 6.26 2.34 8.60 2.92 214 495 16.7
180 741 247 9.88 3.36 22.1 4.76 174
P,Os rate (kg/ha)
0 5.40 1.94 734 2.36 20.7 432 12.9
100 8.42 2.92 11.34 3.55 21.3 4.89 18.5
200 7.36 2.53 9.89 3.80 224 5.14 18.9
300 6.97 2.40 9.39 3.14 23.0 5.17 18.2
400 6.04 223 8.26 2.86 21.6 4.77 16.8
LSD (5%) 0.89 0.46 1.04 0.60 NS NS 37
Analysis of variance
Nrate (N) NS NS NS NS NS NS NS
PZOS rate (P) kK k k3 &Kk sk NS NS *
NxP * * ** NS NS NS NS
CV (error a, %) 18 33 21 16 14 17 11
CV (error b, %) 11 15 9 15 9 12 17

* % kelok Siopificant at the 5, 1 and 0.1% probability levels, respectively; NS, not significant.
TTwo plants per hill.

FlelAe 14 300kg7iR] SHDSE ZUHEHAGIE 4t AGe] elabpgke o1k 200kg Au]FolA 324 kg/ha, E
400 kg AlH|FAAE 0.96%% HAEo] AA9) QAN A 3= 94t 100 kg AlU]FolA] 26.0kghaS 2 7HE B, A
SAgo] F]SHATHTable 5). 0] Fkrae QlAF 100 kg AWM 71.4 kg/haZ 7}
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Table 4. Phosphate content, yield, and recovery of aboveground parts in Achyranthes japonica at maturity as affected by application rates
of N and P205.

P,Os content (%) P,Os yield (kg/ha) P,0s recovery (%)
Treatment
Stovers Utricles Stovers Utricles Top Stovers Utricles Top
N rate (t/ha)
90 0.40 0.94 252 21.7 572 11.6 35 15.1
180 0.37 0.94 28.2 234 65.5 11.8 7.8 19.6
P,Os rate (t/ha)
0 0.16 0.75 8.9 14.4 333 - - -
100 0.36 0.89 312 26.0 71.4 22.4 11.7 34.0
200 0.41 0.99 324 24.9 70.5 11.8 53 17.1
300 0.45 1.05 31.6 25.1 70.2 7.6 3.6 11.2
400 0.49 1.02 293 225 61.2 51 2.0 7.1
LSD (5%) 0.12 0.08 11.2 45 9.7 10.4 2.0 10.0
Analysis of variance
N rate (N) NS NS NS NS NS NS NS NS
P,0s rate (P) sk sk sk % ook * EEEY ook
NxP NS * NS NS NS NS * NS
CV (error a, %) 65 8 81 28 35 120 24 77
CV (error b, %) 27 7 34 16 13 71 28 46

*, wk **% Significant at the 5, 1 and 0.1% probability levels, respectively; NS, not significant.

Table 5. The number of branches and spikes per hill T, dry matter yield of top, and P,O5 content and recovery of utricle in Achyranthes
Japonica at maturity as affeced by application rates of N (90 and 180 kg/ha) and P,Os.

Dry matter yield (t/ha)
P,Osrate  No.of branches  No. of spikes i .y P05 g/ontent P20 r;covery
(ke/ha) Stovers Utricles Top (%) (%)
90 180 90 180 90 180 90 180 90 180 90 180 90 180
0 896 8.75 322 292 5.44 536 2.31 1.57 7.75 6.92 0.73 0.76 - -
100 1091 999 373 473 8.33 851 290 294 11.23 1145 083 095 7.2 16.1
200 938 1000 358 368 6.54 817 240  2.66 894 10.83 1.00 098 35 7.1
300 8.69 999 334 362 6.36 758 2,18 261 8.55 10.19 1.07  1.02 2.2 4.9
400 777 1020 276 34.1 464 743 190 255 6.55 9.98 1.08 0.96 1.0 3.1
LSD (5%) 1.537 42 1.23 0.63 431 0.11 2.1

TTwo plant per hill
For comparing P,Os rate means for the same N rate.

Table 6. Regression equations with coefficients of determination relating stover P,Os content at maturity and dry matter yields, and the
calculated optimum P,0Os content for maximum dry matter yields.

Plant part Regression equation R? Optimum P,Os content (%)
Stovers Y =44.91 + 4048.3X - 5621.3X2 0.522 0.36
Uiricles Y = 17.07 + 1462.1X - 2077.1X? 0.637 0.35
Top Y =61.98 + 5510.4X — 7698.4X> 0.568 0.36
Roots Y =29.65 + 1648.8X — 2139.3X? 0.379 0.39
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