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Effects of nitrogen fertilizer forms on soil enzyme activities at
different growth stages of wheat
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(1. Agriculture School , Henan University of Science and Technology , Luoyang, He * nan 471003, China;
2. College of Resource and Environment , Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: A field experiment was carried out to study the effects of nitrogen (N) fertilizer forms on soil enzyme ac-
tivities at different growth stages of wheat. The results showed, during the whole growing season of wheat, the activities
of urease and protease presented a two-peak curve, while the activities of invertase, dehydrogenase and catalase demon-
strated an inverted S-curve (i.e., decreasing — rising — decreasing) , U-curve (i.e., being high at overwintering and
maturity stage but low at other stages), and inverted I-curve (i.e., being risen sharply after reviving stage but de-
creased slowly after jointing stage) , respectively. The enzyme activities in 0 ~ 20 cm layer of soil were generally higher
than those in 20 ~ 40 cm layer. N application significantly improved soil enzyme activities, in which the activities of ure-
ase, protease, invertase, dehydrogenase and catalase were elevated by 60.3% , 36.0% , 36.7% , 100% and 33.8%
on average, respectively. The average values of coefficient of variation of soil enzyme activities were sequenced as: urease
> dehydrogenase > protease > inverlase > catlalase. The effects of N fertilizer forms to soil enzyme activities at differ-
ent stages of wheat were different, but there was no definite regularity .
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Table 1 Physico-chemical properties of tested soils

RE Tt BB A TR TR FH 2 28 it
Depth T*t o.M Hydro-N Available P Available K CEC pH
/cm exture / % /(mg'kg") /(mg'kg") /(mg'kg") /(cmo]'kg’])
0~20 H13 Medium loam 1.55 64.56 7.72 120.97 17.88 8.03
20 ~ 40 i3 Heavy loam 0.94 37.33 5.29 67.77 17.00 8.15
1.3 MEmMBEFE 1.4 BIEFEITSHH
1.3.1 RXBERHFE HIEE05T/NEARLET M RGBSR FH Microsoft Excel 2003 Fl DPS v7.05
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Fig.1 Urease activity in soils as affected by N fertilizer
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Fig.3 Invertase activity in soils as affected by N fertilizer
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Table 2 The changes of soil enzyme activities under different N fertilizer forms

e +J= IR Urease AR Protease FEPERE Invertase A E U Dehydrogenase WAL A Catalase
B Soil
Treatment layer -4 Mean cv 44 Mean v 44 Mean v 44 Mean 44 Mean cv
Jem /(mgrg™'-d™1) /(mg-g~t-d™1) /(mg-g~t+d™1) /(pLegted™h) /(mg-g~t-d™1)
K 0~20 0.78+0.13  0.40 0.41+0.08 0.48 36.04+4.78 0.32 0.04+0.01 0.64 5.22+0.63  0.29
20~40 0.61+0.30 0.59 0.61+0.11 0.43 51.79+6.09 0.29 0.10+£0.03 0.74 7.23+0.85 0.29
AC 0~20 1.24+0.29  0.57 0.53+0.08 0.37 50.86+8.08 0.39 0.10+0.03 0.66 6.59+0.84  0.31
20~40 0.87+0.33 0.65 0.65+0.15 0.56 50.50+7.59  0.37 0.07+0.02 0.56 7.06+0.92 0.32
SN 0~20 1.24+£0.29  0.58 0.61+0.13 0.51 53.42+7.64 0.35 0.08+0.02 0.52 6.75+0.85 0.31
’ 20~40 0.61+0.13  0.51 0.42+0.03 0.27 23.49+3.67 0.38 0.03+0.00 0.31 4.37+0.51 0.29
0~20 0.87+0.24 0.68 0.55+0.10 0.44 33.02+9.43 0.70 0.05+0.01 0.35 5.84+0.64 0.27
U
20~40 1.06+0.33 0.77 0.47+0.09 0.50 27.86+5.13 0.45 0.05+0.01 0.33 6.52+0.99  0.37
S 0~20 0.97+0.34 0.86 0.62+0.15 0.58 30.56+7.54 0.60 0.06+0.01 0.54 5.83+0.64 0.27
AS+U
20~40 0.96+0.36  0.91 0.48+£0.09 0.46 27.69+7.01 0.62 0.05+0.01 0.41 5.51+0.73  0.33
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