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Dyanmics and residue of soil nitrate in summer maize field of North China
wuU Yong—Chengl'z, ZHOU Shul’l*Li19 WANG Zhi—Mil’ll ’ LUO Yan—Qing1 (1. Agronomy and Biotechnology College

of China Agricultural University Beijing 100094;2. Agronomy College of Sichuan Agricultural University Yaan 625014). Acta Ecologica Sinica,
2005,25(7):1620~1625.

Abstract : A field experiment was conducted at Wuqiao Experiment Station of China Agricultural University in 2003~ 2004.
There is about 400mm of average annual rainfall in summer maize season at Wuqgiao Experiment Station. The soil texture is in
a salted light loam soil but which turns clammy at deeper layer (about 130~170cm). The site was divided into plots at 5X 20
m? size, separated by 2m buffers which were also sown to maize. The experiment was carried out with 4 doses of nitrogen
fertilizer (0,90.,180,270kgN/hm?)and three replications. Nitrogen fertilizer was divided as 2 split applications (40% at sowing
+60% at 9-leaf expanded, by side dressing ). 103.5kg P;Os/hm?*,162. 7kg K;O/hm® and 30kg ZnSO,/hm’ were applied at
sowing. Roots samples were obtained from plots with nitrogen fertilizer 180kgN/hm? at 3 growth stages [9-leaf expanded, 12-
leaf expanded and harvest] in 20cm increments to a depth of 140cm. Roots were washed and oven-dried for the determination of

fresh weight and dry weight. Soil samples were obtained from all plots at 4 growth stages [sowing, 9-leaf expanded before

BEHE BXAAP RS W B (303002212) s HK 863 tHRIK B B (2002AA6Z3023)

W78 B 5 - 2004-11-26 5 81T H #8 : 2005-05-26

EEEMRARA973~), B, N KB BN BHE, W, FENBEYEBESHE. E-mail:yewn2002@163. com

* BRAEF Author for correspondence. E-ail : zhimin206@ 263. net

Foundation item :the National Natural Science Foundation of China (No. 30300212) and by National 863 Program (No. 2002AA6Z3023)
Received date;2004-11-26; Accepted date:2005-05-26

Biography: WU Yong-Cheng,Ph. D. candidate,mainly engaged in crop physiology and ecology. E-mail : yewu2002@163. com



78 RAE FAMBMREERTEHSANNSANNZHESRE 1621

fertilization, 12-leaf expanded and harvest] in 20cm increments to a depth of 200cm. . Mixing samples of multi-boring per plot
were taken with a soil auger and the sample was frozen immediately. The determination steps of soil NOy-N as follows:
defrosted = mixed the sample fully and then sifted it with a 2mm-sieve = 20g of each sample were extracted with 0. 1L of 1. 0
mol/L NaCl on a horizontal shaker for 0.5 hour — filtered = NOj -N were determined by C;H;OH(HSO;), colorimetry. At
the same time soil water content was determined, too. Plant samples were taken four times ( at 9-leaf expanded, 12-leaf
expanded, silking and harvest stage). Total plant N was analyzed by the Kjeldahl digestion method. The main results were as
fallows. At silking stage, root biomass reached maximum value, and root depth was about 1. 2m. With increasing soil depth,
dry root density(g/m?) significantly decreased. Most roots distributed in surface soil, with more than 95% of total root dry
weight in 0~ 80cm soil layer. The trend of average soil nitrate-N concentration in 2m soil profile showed “N” shape for all
nitrogen treatments during summer maize growth. Residual soil Nitrate-N in 2m soil profile increased with more nitrogen
applied, and the treatments of nitrogen applied (N90,N180,N270) increased the residual soil nitrate-N content in the 120~
200cm soil profile by 50. 4~95. 4kg NO3;-N/hm? compared to non-nitrogen applied treatment (NO) at harvest stage. The grain
yield and absorbed nitrogen of NO treatment were much lower than nitrogen applied treatments(N90,N180,N270). There was
no difference in grain yield and absorbed nitrogen amount among N90,N180 and N270 treatments. The apparent nitrogen
fertilizer recovery efficiency was 11.52% ,13.37%,9. 93% respectively under three nitrogen treatments(N90,N180,N270). It
was suggested that in summer maize season some nitrogen was leached to soil layers below the maize root zone, and could not
be absorbed, which not only reduced nitrogen fertilizer use efficiency, but also might induce ground water pollution. It is
necessary to further study the recovery and utilization of residual soil nitrates below maize root zone in wheat-maize production
system.

Key words :maize; soil NO; N; nitrogen fertilizer use efficiency

EENFFE—-ERBBR LN E-EERRERFIENHETR. BREFRKFEMATES REKEFTHPASEFY
F#k B7E 400mm DA b, AR KER AEHREKBRER  ERKFIERAMNERERR, IVAYMALERINHE BNE
ERAEFER SREEREEARRERE, EHMEAR—BE 240kgN/hm?® P b, THRIEA AREE, ABERE ™'Y, T
BRI KAERZ, NERSITFRED D BT EERAMEHUEASRES HERNKFTRE - REERE . SR MM
FREFERTREOFAE, MAATRERAGRE T KOBERE. B, #—-PHRMHBERETH LI RHSRE
Fa g kEENEREESEE TR SHEE AN RRRERR BRAZRANAMFAHNER X FRERADEE
MEPFESEFEEEL N EREAG TR TEERAAEAELE, M EREFHRAERI A LHHER
B S ASEH#T TSR EAMRTREUTHZ HHEEESARE S,

1 HE5FZE
1.1 RBRREAFREMNRBALE

KT 2003~2004 £ ALE RAF &P EAR W KL LH 0747 K58 KRS T RERBREPE, REFERNIR. &
% 14~22m, EFEK B FEF Y 562mm, EBEAMAE 6~8 A4 . b5 -E 30 i AR AL £ RS RS R KL 7~9m, 2m
A FIK 420m°, BHEIR L4 pH 8. 12, LR & & 11. 2g/kg, £ % 0. 8g/kg, H 4B 18 2mg/kg, HH 4 76. 8mg/kg, +
WEHRFPE, 2003 FEXRETHALEREK 381 3mm(B D BERRX EXREFPESEFHBRKE . BEKER.

EEXRAHRARE 4 4 AL 4 3. No(0kgN/hm?), N90
(90kgN/hm?) \N180(180kgN /hm?) 1 N270(270kgN/hm?), %
FIE ¥ JE A 138 BB 53 T U HE A (MG , 3 31 &% o B HE A B 1 40 %5 70
60%),BAERTEIH 7 A 27 H., SAEHKREZNSEERIE 225
kg/hm?, HERH 225kg/hm® MR 30kg/hm’, KB L HE/NK
ERN 5mX20m,3 REL, A ER F AR 2m, TRERXSFY
KA 108,6 A 13 HEKEREF, 70cm ZATHE, #RBE 25cm, B )5 B
K (60mm),10 A 2 Bk,

1.2 BESWENE 1

(OEHKNE SHEEXRLTREE/D .+ ZH R/,

— -

£§8888%8

(=]

7K R Precipitation (mm)
w
S

EERETHEBEAR

Fig. 1 Precipitation during summer maize growth season
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Table 1 Maize root dry weight density at different growth stage T i Lo Percentage of dry weight (%)
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Fig. 2 percentage of root dry weight in different soil layer
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Fig. 4 dynamic changes of soil nitrate nitrogen of NO treatment in
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Table 2 Grain yield, nitrogen accumulation and nitrogen fertilizer recovery efficiency of field summer maize (5 significant level)

&bg ) E * * %
Treatments W%E Nitrogen . ﬁﬁ?‘ﬁ Appaﬁiti?ﬁe}ffﬂﬂizer ﬁiifmic
(kg N/hm?) accumulation (kg N/hm?) Grain yield (kg/hm®) recovery efficiency (%) efficiency (kg/kg N)
N270 179. 60a 8469. 0a 9.93 4. 60
N180 176. 84a 8463. 0a 13. 37 6.76
N9o 163. 14b 8227. 5a 11.52 11.10
NoO 152. 78¢ 7224.0b

*BIRERAFE=EEXRAR - FAHEEAXREE]/HER X100% Apparent recovery efficiency=[nutrient uptake by fertilized crop
— nutrient uptake by unfertilized crop]/ quantity of fertilizer applied X 100%; * * 23 % (kg/kg N) = (1 & X A % 7= B — 7 i 38 R AP B0 7=
£#]/H % B Agronomic efficiency=[grain yield of fertilized crop in kg—grain yield of unfertilized crop in kg1/quantity of fertilizer applied in kg
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