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Temporal-spatial variations of ammonia and nitrate under application of inorganic and organic fertilizers in purple soil
of winter wheat . XI1E HongMea, ZHU Bo(Chengdu Institute of Mountain Hazards and Environment, Chinese Academy
o Sciences and Ministry of Water Resources, Chengdu 610041, China) , ZHU Zhong Lin(Sail and Fertilizer |nstitute of
Sichuan Academy of Agriculture, Chengdu 610066, China) , CJEA,2006,14(1):118 121

Abstract The temporal-spatid variations of ammonia and nitrate were studied under gpplication of inorganic and organic
fertilizers in purple soil of winter wheat . The results show that there are two obvious reduction-and-increase turns for soil
ammonia and nitrate during different growth periods of winter wheat, which are 15 days and 120 days after fertilizers
application . The former (15th day) is believed to be related to nitrification and voatilization . The latter (120th day) is
affected by both the strong absorption of plant and minerdization release . The trends of amnmonia and nitratein purple soil
at different soil profiles (0 15cm, 15 30cm, 30 50cm) are a@fected by organic manure, which means that the nitrate
Is retained to move slowly to some degree . The nitrate-retaining effect of each treatment behaves as straw + fertilizer > pig
manure+ fertilizer > chicken manure + fertilizer > pure fertilizer . There is significantly negative correlation between the
guantity of ammonia and nitrate, and the pure fertilizer treat ment is the most sgnificant .

Key words Purple soil, NHs -N,NOs -N, Tempora-spatia variations, Winter wheat

(Received Oct .16, 2004 ; revised Nov .26, 2004)

N
- [1 3]
1 IN [4]l
N NHs "N  NOs -N . N
105°27' 31°16 |, , 17.3 , >10 5000 6000
* (KZCX2-413) “ " (2004BA520A05)
(863)

:2004-10-16 :2004-11-26



1 : ( ) 119

826mm , , , CaCQOs 13.16(% 0.48)
d kg, 0.78(+ 0.07)d kg, N 0.59(* 0.03)d kg, 44.72(+ 4.44) md kg, 6.94
(£ 1.02)md kg, 102.64(+ 5.91)md kg 5mx 8m, + +
+ 4 , 3 : + 16.36kg, N  0.32kg,
P,0s 0.48Kkg, K, O 0.16kg; + 35.44kg,N  0.32kg, P.Os 0.48kg, KO 0. 16kg; +
42.55kg,N  0.32kg, P,Os 0.48kg, K,0 0. 16kg; N  0.53kg, P,Os 0.48kg,
K.0O 0.16kg : < 10cm, 2002 10
24 , 2003 5 22 , , 15d
120d( ) 0O 15cm 15 30cm 30 50cm
, 5 KCl - NH, -N . KcCl -FeSO,-Zn !
NOz -N , N
2
2.1 NH; -N NGs -N gg . == ﬁ?ﬁﬁﬂ%
' —a— +
1 0 1sem 2y —a— AT HEE
15 30cm NHs -N £ 30 e
20
’ Z 10
15d 120d 0 L . L
: NHs -N oo e o B L & #® | B &
= =) = j=a]
78.45mg kg, 2 &« & g E 2 & ® 5 E K
NH4 -N
15d 120d ’ 1 0 15cm(a) 15 20cm(b)
15d NHi -N , NFL N
N Fig.1 Tempord distribution of NH, -N of purple il in0  15cm (a)
NH; -N ’ and 15 30am (b) sall layer in the growing period of winter wheat
120d , NH, -N ool
NH, -N , + , + +
15 30cm + NH -N , +
, + NHa -N + NH. -N
, , , NH4 -N
200 B FE+LIE 80 b 2
T 160 et 1 B 0 15cm 15 30cm NO: -N
2120 g +
7w 2 " : NO; -N
g 40 5 20
‘= = = = B8 & ’ § NG N
A R R 2 R R s B B 2 & B
E % £ g B &8 & 8 £ 7 ¥ & 130.34md kg, ¥
= f% = = = Y g = 138.53mg kg, +
179.73md kg,
2 0 15cm(a) 15 30cm(b) 3 60.97mg kg, 120d
NO; -N NO; -N 15d
FHg.2 Tempord distribution of NO; -N of purple soil in0  15cm (a) NO; -N ,
and 15 30am (b) soil layer in the growing period of winter wheat (7] ’ 120d ’
3 , NQG: -N 15
30cm NOs -N : : + NOs -N

, 15d NOs -N 7



120 14
120d + NOs -N : 63.22md kg 50.58mg kg, +
+ ) ) )
NO; -N : NOs -N :
, , NO; -N o]
2.2 NH, -N NOs -N
1 , + 15 30cm NHJ -N . 30.06md kg,
+ + NH. -N > > K .3
NH4 -N , NH. -N , NHz -N ;
+ + > , NH, -N ,
100. 16md kg, NH.HCO; : :
NHs -N : NHs -N
, NHs -N ,
, NH, -N el
NOs -N > ( + ), NOs -N :
NOs -N : + , + +
: + 30 50cm NOs -N :
NOs -N K : NOs -N > : NOs -N
NO; -N
1 NH'-N  NO; -N
Tab.1 Spatid distribution of NH4 -N and NOs -N in soil profile of purple sail
NH, -N / mg kg~* NH, -N contents NO; -N / mg kg'' NO; -N contents
T reat ments Tillering stage Jointing stage Tillering stage Jointing stage
/ cm Soil layers
0 15 15 30 30 50 O 15 15 30 30 50 O 15 15 30 30 5 0 15 15 30 30 50
+ 23.25 ~ 7.45  29.50 22.75  14.41 22.70 38.75  44.70  36.88 37.92  14.41  15.13
+ 15.45 30.06  15.45 7.61  30.11 7.66  15.45  15.03  30.90  30.44 7.53  38.30
+ 23.32 7.22  43.45 15.04  38.38 7.66  15.55  36.12 0.00  15.04 0.00  38.28
15.24 15.21  22.49  22.65 21.42 100.16 60.97 45.62  30.00 52.84  14.28  30.82
2 NH -N  NO; -N NHs-N  NOs -N
Tab.2 Corraation between NH, -N and NOy -N in soil
profile in the growth period of winter wheat
15d 120d 2 , 1 NH; - NH,OH -
Treatments 15daysdter Tillering  Jointing 1X0dasdte  Tassel Mature (HNO) - NO- NO; , 2 NO, +
fertilizer stage stage  fertilizer  period stage .
H2O- NOs + 2H " ;
+ 0.986" -0.999"" -0.5230 0.274 -0.549 - 0.753"
' -0.831° -0.520  -0.969"° -0.837° - 0.568 - 0.004 RNH, ~ RNHOH - RNO -
+ 1.0007 -0.990" -0.915" -0.988"" -0.875 - 0.503 RNO; - NOs ™ 2
0.98" -0.87 -0.068 -0.899° -0.991" -1.000""  15d NO; -N
X - NHs -N , +
R=1.000, + 0.984 0.986, +
, R=-0.831; NHs-N  NOs -N + - 0.999, +
- 0.520, + - 0.990, - 0. 867, ;
+ + -0.969 -0.915, 2 , 120d
+ NHs-N NGO -N ; NH,-N  NOs-N
; NHs-N NO; -N - 1.000, ,
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