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Effect of Nitrogen Fertilizer Types on Plant Growth,

Yield in Chinese Kale, Nitrate Leachate and Soil Nitrifying Bacteria
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Abstract

Effect of nitrogen (N) fertilizer types
on growth of Chinese kale in YangTal.ad soil
series was studied The b fertilizer treatments
were arranged in completely randomized
design with 6 replications as follows: no-N
fertilizer (T1:Non-N), urea fertilizer (46-0-0)
at 20 kg N/rai (T2:Urea-N), urea fertilizer at
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20 kg N/rai
(dicyandiamide; DCD) at 10% of urea weight
(T3:Urea-N+DCD), controlled-release N fertilizer
UBER-7 (30-0-0, Crotonylidene diurea; CDU ;
2.8-4.1 @ mm) at 20 kg N/rai (T4:UBER-7) and
controlled-release N fertilizer UBER-Micro 5
(30-0-0, Crotonylidene diurea; CDU:1.2-14
@ mm) at 20 kg N/rai (T5: UBER-Micro 5).
All

with nitrification inhibitor

treatments were applied with high
superphosphate  (0-46-0)
potash (0-0-6) at the rate 0f 10 kg P O /rai

and muriate of

and 15 kg KZO/rai respectively. The result
shown that plant height, fresh weight and dry
weight were significantly highest when plant
received urea fertilizer with nitrification
inhibitor (T3). In addition, controlled-release
N fertilizer (T4:UBER-7) could significantly
reduce nitrate in leachate from soil as

compared with other treatments. Urea
fertilizer with nitrification inhibitor application
(T3) also reduced the amount of ammonium
oxidizing bacteria in soil in all plant growth
stages as compared with sole urea fertilizer

application (T2).
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Table 1 Effects of nitrogen fertilizer types on plant height (cm) at 7, 14, 21, 28, 35 and 42 days

after transplanting (DAT)

Plant height (cm)

Treatments

7 DAT 14DAT 21 DAT  28DAT  35DAT 42 DAT
T1 6.7 b" 13.3 b" 145 b" 154 b" 154 b" 16.8 ¢”
T2 91a 179 a 191 a 236 a 278 a 279 b
T3 8.9 a 196 a 20.8 a 25.0 a 302 a 308 a
T4 9.0 a 196 a 21.0 a 229 a 275 a 28.1 ab
T5 8.8 a 179 a 20.2 a 231 a 27.3 a 28.8 ab
F-tost - - - . - -
C.V. (%) 5.89 9.55 8.15 5.82 8.54 11.91

" Number is average of 6 replicates, followed by a letter. Different letter means there is a significant

different at 99% (**) by Duncan method

Table 2 Effects of nitrogen fertilizer types on greenness leaf color, fresh weight, dry weight and

total nitrogen content in plant at harvesting day

Treatments Greenness leaf Fresh weight Dry weight Total N in plant
color (kg/rai) (kg/rai) (%)

T1 51.6 b" 496.4 ¢ 88.7 ¢ 14¢"

T2 69.1 a 3966.3 ab 4785 a 3.6 ab

T3 64.6 a 4608.2 a 5075 a 38a

T4 556 b 32825 Db 4021 Db 31b

Tb 64.3 a 38353 b 5054 a 3bab

F_test ** ** **

CV. (%) 2.84 10.82 7.09 6.90

" Number is average of 6 replicates, followed by a letter. Different letter means there is a significant

different at 99% (**) by Duncan method
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Table 3 Total nitrate leachate in all stage
plant growth

Treatments NOS' leaching
(mg NOS’/kg)
T1 8.95 ¢"
T2 56.04 a
T3 4021 b
T4 17.76 d
T5 32.22 ¢
F-test o
CV. (%) 12.58

Y Number is average of 6 replicates, followed by a
letter. Different letter means there is a significant
different at 99% (**) by Duncan method
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Figure 1 Number of ammonium oxidizing bacteria (a) and nitrite oxidizing bacteria (b) in soil
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