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Pig Manure Compost and Urea Application Effects on Chinese Cabbage in

Different Soil Fertility
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The influences of the different mixture of urea fertilizer and pig manure compost as a nitrogen (N) source on
Chinese cabbage yield, N uptake, and N agronomic efficiency (AE) were evaluated in two soils having
different soil fertility levels. Increasing urea application level was very effective to improve yield and N uptake
of Chinese cabbage, and the highest yield was obtained by urea fertilization alone in two soils. On the other
hand, the lowest yield and N uptake was obtained from compost alone application in two soils. There was no
significant difference in terms of the nitrogen AE between low and high fertility soils that were fully applied
with urea. The AE values of Chinese cabbage applied by compost alone were significantly higher in the soil
having a low fertility (28.8 g g'l) than that in soil with high fertility (16.2 g g'l), suggesting that N in compost
was more responsive in improving the yield of Chinese cabbage in low fertility soils.
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Table 1. The chemical properties of used soil in this experiment.

Soils pH T-N oM Av.Py0s Bx. cations

K Ca Mg

(1:5) g kg'1 g kg'1 mg kg‘1 ---------------- cmolc kg‘1 ----------------

Soil-L 59 0.95 16.1 190 0.23 3.72 1.44

Soil-H 6.9 1.25 21.5 430 0.42 423 2.23

Table 2. The chemical properties of used compost in this experiment.

T-N C/N ratio P,0Os K,O CaO MgO water content
g kg'l, Fw. —mmmmee ek e Y% -----

11.7 13.7 43.2 38.6 59.9 21.2 26.0

Table 3. Application of compost and chemical fertilizer in this experiment.

Basal fertilization (kg ha™)

Second additional
fertilization (kg ha™)

First additional
fertilization (kg ha™)

Treatment CompostN Chemical fertilizer Chemical fertilizer Chemical fertilizer
N P,0s K:0 N N K:0
N 0 0 101 180 0 0 77
NPK 0 166 101 180 125 125 77
N70+COM30 125 117 0 0 87 87 0
N50+COMS0 208 104 0 0 104 0
N30+COM70 291 125 0 0 0 0 0
COM100 416 0 0 0 0 0
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Fig. 1. Effects of nitrogen sources mixture ratio of compost and chemically applied nitrogen on the yield of Chinese
cabbage. Bars with different letters indicate significant differences at the P<0.05 level.
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Table 4. The nitrogen, phosphorus, and potassium contents in Chinese cabbage under different mixture ratio of compost
and chemically applied nitrogen.

Treatments Soil-L Soil-H

T-N P,0s K,0 T-N P,0s K>O

%

NPK 1.55a" 0.99b 3.53b 1.73a 1.18b 4.53¢
N70+COM30 1.48a 1.06ab 3.39b 1.62a 1.20b 4.75b
N50+COM350 1.21b 1.10a 3.56b 1.44b 1.26a 5.06a
N30+COM70 1.18b 0.99b 3.50b 1.38bc 1.15b 491a
COM 100 1.19b 1.16a 3.88a 1.29¢ 1.26a 4.85b

" Values within the same column with same letters are not significantly different at P <0.05.

Table 5. The uptake of N, P, K by Chinese cabbage under different mixture ratio of compost and chemically applied
nitrogen.

Treatments Soil-L Soil-H

T-N P,0s K,O T-N P,0Os K,O

dry based, g plant’1

NPK 2.70a’ 1.75b 6.20a 3.72a 2.17ab 9.10a
N70+COM30 2.58a 1.81ab 5.63b 3.67a 2.39a 9.50a
N50+COM50 2.11b 1.91a 6.22a 2.82b 2.31a 9.26a
N30+COM70 2.01b 1.70b 6.02a 2.64b 1.97b 9.25a
COM 100 1.74c 1.76b 6.24a 2.08¢c 1.95b 7.79b

" Values within the same column with same letters are not significantly different at P <0.05.

50 - 50
Soil-L Soil-H
a
a a
<. 40| - T 40| a
‘o0 ) a
o0 o0
» P
g 30 b g 30 L
g ‘5 b
b= b=
) @
2] <9
] 20 g 20 .
3 S
= =
g &
< 10 < 10
0 NPK N70 N50 N30 COMI100 B NPK N70 N50 N30 COM100
COM30 COM50 COM70 COM30 COM50 COM70
Treatment Treatment

Fig. 2. Effects of nitrogen sources mixture ratio of compost and chemically applied nitrogen on nitrogen agronomic
efficiency. Bars with different letters indicate significant differences at the P<0.05 level.
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