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Uptake Efficiency of N Mineralized from Vegetable Soybean Residues of

Chinese Kale by Using Isotope Technique
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ABSTRACT

The objective of this research was aimed to evaluate availability of mineralized N
from vegetable soybean veriety no 75 for Chinese kale growth by using '°N technique. The
experiment was conducted in RCB design with 3 replications and 4 treatments namely
vegetable soybean variety No 75 was grown with variation of nitrogen fertilizer. Nitrogen
fertilizer was applied at the rate of 0, 16, 32 and 48 kg/rai. A micro-plot of 25x50 cm within
1.2x6 m plot size was surrounded with zinc flame for application of isotope N fertilizer using
®N urea (5% atom excess). Growth, yield and Nz-fixing efficiency of soybean were deter-
mined after 65 days of growing. Soybean plant residues were incorporated into the soil after
harvest. The Chinese kale plantlets were transplanted after soil incubation for 21 days.
Increasing of N-fertilizer resulted in increasing soybean plant weight and yield. The maximum

plant weight and yield were found in 32 kg/rai of N fertilizer treatment. Although higher
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growth and yield of soybean high N
application but the formation of root
nodules were inhibited. Soybean root
nodules were reduced approximately 50%
when N fertilizer were applied at the rate of
32 and 48 kg/rai and the efficiency of
nitrogen fixation was also reduced. The
incorporation of soybean plant residues at
2.0, 2.3 and 2.4 t/rai caused in mineralization
of inorganic N totally before transpianting
at 22.63, 32.95 and 26.2 kg/rai, respectively.
This amount of mineralized N was uptaken
by Chinese kale as the consequent crop at
approximately of 21-34 % leading to
increase in the fresh weight yield of

20-35 % at 56 days after transplanting

Key words: vegetable soybean, °N, Isotope

technique, N-mineralization, Chinese kale
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Table 1. Average fresh weight and dry weight of above ground root and pod yield of

vegetable soybean

N fertilizer Above ground Root Pod yield
(kg/rai) Fresh wt Dry wt Fresh wt Dry wt (kg/rai )
0 1,594.67 b 786.99 b 11573 b 3935 b 720 b
16 1,996.67 ab 971.95 ab 142.80 ab 4860 ab 862 ab
32 2,274.00 a 1,10251 a 162.13 a 55.13 a 969 a
48 2,447.00 a 1,156.91 a 170.13 a 57.85 a 956 a
LSDm 519.9 209.91 30.72 10.5 160.29
CV (%) 12.52 10.46 10.41 10.46 9.15

Means in the same column followed by a common letter are not significantly different at the

5% level by LSD.
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Table 2. Number and dry weight of root nodules of vegetable soybean

N fertilizer Number of % Nodules dry 100 nodules
(kg/rai) nodules decrease weight (g) dry weight (g)
0 174 a 1.89 a 112 a
16 106 ab 39.0 081 b 0.78 ab
32 82 b 529 030 b 043 b
48 87 b 50.0 036 b 0.50 ab
LSDOF05 67.84 0.72 0.67
CV(%) 30.25 42.91 47.23

Means in the same column followed by a common letter are not significantly different at the

5% level by LSD.
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Table 3. Contribution of nitrogen in vegetable soybean plant from different sources:
biological N2 fixation (Ndfa), fertilizer (Ndff) and soil (Ndfs)

N fertilizer Ndfa Ndff Ndfs
(kg/rai) % kg/rai % kg/rai % kg/rai
0 - - - - - -

16 645 a 23.35 589 b 214 b 29.61 10.73

32 4477 b 18.24 18.38 a 741 a 36.85 14.86

48 40.75 b 16.48 21.79 a 841 a 37.46 14.45
LSD . 11.2 7.75 3.96 1.51 7.26 3.99
CV% 9.88 17.65 11.39 111 9.24 13.2

Means in the same column followed by a common letter are not significantly different at the

5% level by LSD.

Ndfa = nitrogen derived from air, NdfF = nitrogen derived from fertilizer,

NdfS = nitrogen derived from soil
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Figure 1. Quantity of total N-Mineralization
during 1-6 weeks after amendment of
vegetable soybean residues T1 = without
soybean residue T2 = soybean residues
incorporation at 2.0 t/rai T3 = soybean
residues incorporation at 2.3 t/rai T4 =

soybean residues incorporation at 2.4 t/rai )
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Figure 2. Mineralization quantity of NH4*-N
during 1-6 weeks after amendment of
vegetable soybean residures T1 = without
soybean residue T2 = soybean residues in-
corporation at 2.0 t/rai T3 = soybean
residues incorporation at 2.3 t/rai T4 =

soybean residues incorporation at 2.4 t/rai)
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Figure 3. Mineralization quantity of NOa’—N
during 1-6 weeks after amendment of
vegetable soybean residures T1 = without
soybean residue T2 = soybean residues
incorporation at 2.0 t/rai T3 = soybean
residues incorporation at 2.3 t/rai T4 =

soybean residues incorporation at 2.4 t/rai
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Table 4. Fresh weight (kg/rai)of Chinese kale at the different growth stages responsed to

soybean residues incorporation.

Incorporated Week after transplanting Increase
biomass(t/rai) 1 2 3 4 5 6 (%)
0 2868 b 9187 c 24264 b 74118 94616 b 99510 Db 0
20 33.25 ab 127.71 ab 32721 a 783.67 1079.31 a 119487 ab  20.08
23 34.02 ab 100.20 bc 304.66 ab 88547 1029.69 ab 1262.11 ab  26.83
24 4192 a 139.04 a 296.74 ab 876.04 107393 a 134579 a 3524
LSD . 10.10 34.05 78.02 269.56 119.25 302.52
CV(%) 14.7 14.9 13.3 16.4 5.8 12.6

Means in the same column followed by a common letter are not significantly different at the

5% level by LSD.

Table 5. Efficiency of N-uptake in Chinese
kale affected by vegetable

soybean decomposition.

Incorporated N-uptake in Chinese kate

biomass(t/rai) kgN/rai %
20 1.09 b 21.04 NS
23 206 a 34.24 NS
24 1.56 ab 25.76 NS
LSD 0.59 16.01
0.05
CV% 16.57 26.14

Means in the same column followed by a
common letter are not significantly
different at the 5% level by LSD.

NS = non significent
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