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Abstract: To minimize the loss and residual rate of soil NO; -N, the rate, time and method of nitrogen fer-
tilization must be fitted to the crop needs and uptake capacity. Therefore, the spatio-temporal variations of
soil NO3 -N and apparent budget of soil N in summer maize were studied under different nitrogen fertilizer
(ND) level.

A field trail was conducted at Wugiao Research Station, Wugqiao county, Hebei province in 1998. The
experiment was laid out in a split-plot design. 5 doses of nitrogen were in the main plot and 6 genotypes
were represented in the subplot with three replications. The 5 doses of nitrogen were 0, 112.5, 250,
337.5 and 450 kg/hm®, and the 6 genotypes were Tangkang5. Yedan22, Luyuandanl4, Danyul3, Nong-
dal108 and Nongda 3315 (the former three are the type of erectophile, plant density is 72 000 plants/hm?;
the later three are the type of planophile, plant density is 57 000 plants/hm?®). The soil texture is a salted
light loam soil but which turns clammy at deeper layer (about 130~170cm) and is a fine sandy loam soil at
the layer of 170~200cm depth. Nf was divided as 2 split applications (40% at sowing + 60% at 9-leaf ex-
panded, by side-dressing). 103.5kg P,O;/hm?, 162. 7kg K,O/hm?* and 30kg ZnSO,/hm* were applied at
sowing. At pre-sowing the field was irrigated, but there no irrigations during summer maize growth period
because of the 2 rainfalls in July (516mm. was mainly composed of 2 heavy rainfalls) and August
(118mm).

Soil samples were obtained from all plots at 4 growth stages [sowing, 9-leaf expanded (before fertil-
ization) , silking and harvest | in 20cm increments to a depth of 100cm. Mixing samples of multi-boring per
plot were taken with a soil auger and the sample was frozen immediately. The determination steps of soil
mineral N (i.e. Nui, including NO3 -N and NH;-N) as follows: defrosted—>mixed the sample fully and
then sifted it with a 2mm-sieve—>10g of each sample were extracted with 0. 1L of 0. 0lmol/L. CaCl, on a
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horizontal shaker for 0.5 hour—filtered—>N,., were determined using an auto analyzer (TRAACS2000).
At the same time soil water content of each sample was determined, too.

Plant samples were taken three times (at 9-leaf expanded, silking and harvest stage). All the samples
were killed at 105 C for 0.5 hour and dried at 70 C. Total plant N was analyzed by the Kjeldahl digestion
method.

The estimating method of apparent budget of soil N (ABSN): after reviewed relevant studies, Zhu
Zhao-Liang showed that the increment of mineralized soil N after fertilization is approximately equal to the
biological fixed rate of fertilizer N. So based on the assumption, the calculating formula of ABSN as fol-
lows :

ABSN = (Total amount of original N, +Rate of applied N+Rate of mineralized N) —

(Total amount of residual N, +Rate of uptake N by crop-+Rate of fixed N)
= (Total amount of original N, +Rate of applied N) — (Total amount of residual N,
Rate of uptake N by crop)

The results of soil Ny, indicated, during the growth period of summer maize the difference of soil
NH; -N content among soil layers was smaller under different Nf level, while the change of soil NO; -N
content (SNC) was very distinct, so only the spatio-temporal variations of soil NOj3 -N was discussed here.

At sowing SNC was maximum at the top layer, then decreased following soil depth deepened. and
was minimum at the layer of 40~ 60cm depth, afterward, the SNC increased again following soil depth
deepened further.

The further results indicated, in 0~100cm depth soil SNC was lower in the middle layer and in the
upper or lower layer was higher during summer maize growth period. Generally, in the top layer SNC was
the highest, but rain strongly influenced soil NO; -N movement, i.e. SNC. It was about at elongation
stage there were two violent rainfalls, as a results, at 9-leaf expanded in the highest Nf treatment the SNC
in the layer of 80~100cm depth increased significantly compared with at sowing and was higher than the
top layer. Meanwhile,in 337. 5kg N/hm? treatment the increase of SNC in the layer of 80~100cm depth
also was observed and in the top layer there no difference among NI treatments (including no Nf
treatment). Fertilization at 9-leal expanded had significantly improved SNC in the top layer at silking
stage . but the SNC in lower layers were different among Nf treatments (because there no irrigation and
rainfall after fertilization) : the bigger Nf rate was, the bigger the increments of SNC in a lower soil layer,
and the deeper the depth of soil NO; -N leaching downward. So it is obvious that the movement of soil
NO; -N not only had been influenced by soil water content, but also SNC. At harvest stage there was a
light increase of SNC in the layer of 80~100cm depth, at lower Nf level it may be caused by the move up-
ward of soil NOj -N from the lower layer.

The estimated results of ABSN indicated, under the experimental condition, soil N surplus mainly ap-
peared before silking (in no Nf treatment it appeared before the 9-leaf expanded), after silking soil N ap-
peared deficit (in no Nf treatment soil N deficit appeared after the 9-leaf expanded). Following Nf rate in-
creased . the apparent surplus amount of soil N also increased significantly and the mean maximum value of
6 genotypes was 274. 1kg N/hm?.

According to the results, N loss was the main outlet for surplus soil N, and the leaching loss (NO; -
N) was the main form of soil N loss during summer maize growth period.
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1
Table 1 Apparent budget of soil N at different stage in o 9
summer maize genotypes under different N-fertilizer level R
Apparent budget of soil N
(kgN/hm?) ’ ’
~ 9 °
N-fertilizer 9 - - - s
Genotype level Sowing~ The No. 9 *
(kgN/Bm®) the No. 9 leaf Silking~ Sowing~ ’ ¢ ) ’
leaf  expanded~ harvest  harvest s s
expanded  silking
0 8.9 154 848 913 ’
Tangkang5 112.5 42.5 6.6 —68.5 —19.4 °
225 78.9 47.4 —48.0 78.3 3.3
337.5 113.8 98.3 —64.1 148.1
450 155. 3 121.4 —33.4 243.3
22 0 7.1 —48.2 —73.8 —114.9
Yedan22 112.5 38.3 9.4 —74.9 —27.3 ’ ’
225 80. 5 29.1 —55.7 53.9 .
337.5 111.4 77.8 —48.3 140. 8
450 156. 8 100.2 —33.7 223.3 ’
Luyuandd 0 12,5  —49.9 —74.9 —112.2 . .
112.5 45. 4 —7.7 —71.2 —33.5
danl4 225 75.1 33.1 —60.6  47.6 ’
337.5 124.5 56.6 —16.3 164.8 .
450 149.5 138.5 —47.4 240. 6
13 0 —0.1 —14.5 —58.0 —72.6 ° ’
Danyul3 112.5 40. 8 —13.9 —25.4 1.5
225 75.5 50.6 —51.9  74.2 ’ ’
337.5 114.0 83.0 —41.3 155.7 s
450 150. 2 116.0 —6.8 259. 4
108 0 1.1 —35.1 —74.4 —108.4 ’ ’
Nongdal08 112.5 36.9 —13.3 —50.3 —26.7 s
225 75.3 38.9 —56.8 57.5
337.5 116.5 76.3 —56.2 136. 6 ’
450 157.9 121.3 —48.1 231.2 ; .
Nong33l5 0 —0.1  —7.7 —73.4 —§1.2
112.5 37.4 14.3 —48.4 3.2 ’ ’
da3315 225 78.6 56.7 —38.0  97.3 1 ]
337.5 125.2 91.5 —35.2 181.5
450 156. 9 120. 8 —3.1 274.6 4 ’
* The result was ’

calculated according to the determined values at sowing and

harvest stage
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