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2 875.9 h 8.9 10
195 d 0 115d
169 d 421.2 mm
1 336.6 mm
20 cm
5579 kg™
15.96 mg- kg' 13.85mg- kg'
81mg- kg™ pH 8.0
1.2
“ 1 " 2017 5
1 9 28 151 d
N 46.4% P,0s 12%
K,O 52%
1.2m 0.008 mm
30 cm 2.0
L- h* 0.1 MPa
D 10
3 3
x1 x2 x3
1
2
24m* 4mx 6m 55 cm 24 cm
59970 - hm™
20%
40%
300 m*- hm™
x1 @, B WEMEEMLE. TR kg hm?
N 240 0 120.0
P,0s 225 0 112.5
K,0 225 0 1125

*x2 ZHEZEDBMRMRIEITHFENEES
kg- hm™
X1 X2 X3 N P,0s KO
CK -1 -1 -1 0 0 0
N3PoK, 1 -1 -1 240 0 0
NoPK, -1 1 -1 0 225 0
NoPKs -1 -1 1 0 0 225
NoP,K, -1 0.1925 0.1925 0 134 134
N,P.K, 0.1925 -1 0.1925 143 0 134
N,P,K, 0.1925 0.1925 -1 143 134 0
N,PK,  -02912 1 1 85 225 225
N5P.K, 1 -02912 1 240 80 225
N3P.K, 1 1 -0.2912 240 225 80
1.3
0 20 cm
13 pH
pH 25 1
0.50 mol- L™
NaHCO, 1
mol- L™
105
05 2h 75 80
H2804_H202
15 30
cm A B C3
0 20 20 40 40 60cm
1 mol- L KCI AA3
K; P;  NgPK,3

N.PKs
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N,PoK,  N,P,K,
NsP.K; NPsK, N3 3
14
Excel 2010 DPS 7.05
15
kg- hm? = x
+ X
% = /
x 100
% =
/ x 100
kg- t* =
/ x 1000
kg- kg™t = /
kg- kg™ =
2 BREHE
2.1
3
Ks NoPKy  NoPK,
CK N,P;K,
76.84% N, 45.77%
®3 L£EHEKRERETL kg hm?
CK 37.64+ 0.77f 83.20+ 4.92¢ 130.34+ 0.50e
N, 54.87+ 0.06b 169.41+ 5.08a  188.65% 6.70cd
P, 4736+ 0.25cde  118.86+ 3.04bc  158.68+ 5.21de
K, 39.25+ 2.16f 103.72+ 3.70c  180.04% 4.02cd
NPK,  41.96+ 0.63ef 121.33+ 3.37bc  162.62+ 8.95de
NPK,  45.21% 0.17de  155.95% 6.54ab  235.51% 5.97ab
NP,K, 4229+ 1.27df 150.65+ 1.30ab  205.34% 0.90hc
NP,K, 4844+ 0.18cd 157.37+ 2.76ab  191.21% 9.73cd
NpPK,  50.90+ 0.82bc  180.32+ 3.07a  241.30+ 4.58a
N,P,K,  66.56x 1.74a 184.95+ 2.43a  253.71% 7.67a
Dun-
can’s 0.05

K, 4.27%
Ky P NoP,K, CK
N;PK,  N;PK; N, 100%
122.30% 116.73% 103.62%
K, 24.27% P,
NoP,K, CK N,P,K,
CK 94.65%
P, 21.75%
4556 129.42 kg hm™
19.63  68.76
kg- hm™
2.2
4
N; NPK;  NaPK,
Ky NoP,K,
N,P,K, CK 3
N,P,K, CK K,
N,PoK,  NoPoK, CK
N,PK,
CK 41.53% 71.05%  85.29%
NoP,K, 1.11% 2.42%
11.74%
CK 3
14.12%  94.65%
1757%  66.91%
5.89%  56.42% NoP,K, NPKs  NoP:K,
CK N;P.K,
CK
CK N,P,K,
N,P,K, 54.96% P,
CK 11.13%  31.16%
2.15%  29.08%
N,PK,
N, K,
Ky NPoK, NgPoK; NP.K, CK
N,P.K, K, CK
26.06% NoP,K,
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T4 M. E FNEREE g kg_]
CK 2212+ 0.44d 16.18+ 1.5% 6.00+ 0.89d 9.05+ 0.32¢ 5.82+ 0.73b 3.50+ 0.46a 23.32+ 1.14a 9.98+ 0.16¢
N;  29.76x 0.07a 26.52+ 1.38abc 7.77+ 0.32abcd 14.20+ 0.66abc 7.80+ 1.21ab 3.80+ 0.50a 29.43+ 2.53a 11.30+ 0.10bc
P, 25.79+ 0.05b 17.84+ 1.04cde 7.04+ 151bcd 11.24+ 0.55bc  6.84+ 0.28ab 3.71+ 0.54a 27.55+ 1.29% 10.33+ 0.16¢
K; 2299+ 1.10cd 20.28+ 2.24bcde 9.68+ 0.24abc  10.33+ 1.73bc  7.50+ 0.22ab 4.08+ 1.37a 25.92+ 4.76a 12.58+ 0.12ab
NoP,K, 22.37+ 0.630d 16.57+ 0.66de 6.70+ 0.75cd 15.20+ 2.58ab  6.84+ 0.19ab 4.24+ 0.86a 26.30+ 0.87a 10.20+ 0.15c
N,P,K, 23.88+ 0.14bcd 20.42+ 0.62abcde 10.26+ 0.56ab 12.56+ 0.28abc 7.62+ 0.43ab 5.47+ 0.37a 26.68+ 2.05a 12.40+ 0.66ab
N,P,K, 23.98+ 0.74bcd 22.27+ 0.66abcd 9.32+ 0.52abcd 12.62+ 0.29abc 9.21+ 0.45ab 5.42+ 0.09a 28.34+ 0.72a 11.23+ 0.09bc
N,P,K; 25.53+ 0.02bc  16.79+ 2.36abcde 9.10+ 0.99abcd 11.93+ 0.47bc  9.33+ 0.67ab 5.32+ 1.03a 27.96+ 0.04a 10.59+ 0.45¢c
N;P,K; 26.05+ 0.48b 25.70+ 1.26ab 8.84+ 0.87abcd 17.62+ 0.07a 9.71+ 0.68a 4.80+ 0.04a 29.37+ 2.06a 12.46+ 0.34ab
N,P;K; 31.31+ 0.67a 27.68+ 0.35a 11.12+ 1.00a 17.72+ 1.23a 8.51+ 1.40ab 4.74+ 0.75a 30.59+ 0.91a 12.88+ 0.18a
2.3 CK
5 CK
NP, K, CK P, K,
CK P, NPK,
x5 M. E HFHNERRLSBRIEREZLILG) %
CK 71.26a 28.81bc 30.49a 28.74d 15.11a 18.17a 54.93a 51.34a
N, 66.79bc 40.45a 33.74a 33.21bc 11.64b 16.38a 47.92a 49.16ab
Ps 68.82ab 30.35hbc 32.27a 31.18cd 13.30ab 17.63a 54.63a 48.62ab
Ks 67.08bc 27.49c 35.96a 32.92bc 14.86ab 14.83a 51.31a 46.88ab
NoP,K, 56.38d 32.06b 30.71a 43.62a 14.01ab 19.48a 54.14a 47.12ab
N,P.K, 64.98c 37.67a 36.18a 35.02b 13.30ab 19.29a 47.69%a 43.77b
N,P,K, 65.65bc 38.99 35.85a 34.35bc 14.77ab 20.90a 46.49 43.32b
N;P;K; 68.89ab 37.57a 35.73a 31.11cd 16.40a 25.05a 48.34a 41.86b
N5P, K, 60.11d 41.82a 33.81a 39.89b 15.11a 18.50a 45.29% 47.59ab
N4P;K; 64.88¢c 39.49 37.91a 35.12a 14.56ab 16.18a 46.23a 44.22ab
N,PKs
8.66% N;P;K;
P;  N;P;K, 1.62%
CK NoP,K,
CK N,P;K,
N, CK K, NoP,K, N,P.K;,  N,P,Ky,  N;P;K; CK
29.61% N;  N;P.K,
Ks
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2.4 8 854 kg- hm™
6 Ky N,PoK, N,PK;  NaPiK, N,P,K,
N,P.K;  NiPK, 4 CK CK
*6 AEMEELENRME
kg- t* kg- hm™ % kg- kg™ kg- kg™ %
CK 14.82+ 0.85b 8854+ 504d 0.50+ 0.03a — 27.95+ 1.90ef 31.67+ 0.52cd
N, 16.07+ 0.42ab 11 739+ 334abcd 0.43+ 0.02a 48.91+ 1.39¢ 61.38+ 3.20ab 46.28+ 0.41a
P, 15.34+ 0.66ab 10 402+ 717cd 0.52+ 0.02a — 34.82+ 1.66de 32.43+ 0.53¢
Kq 18.29+ 0.62a 9 832+ 377cd 0.55+ 0.06a — 44.15+ 0.69cd 35.70+ 0.34hc
NoPK, 15.36+ 0.64ab 10 597+ 515hcd 0.52+ 0.01a — 20.34+ 1.61f 18.84+ 0.28¢
N,PoK, 18.69+ 1.16a 12 686+ 749ahc 0.52+ 0.02a 88.71+ 5.23b 32.33+ 0.71def 20.66+ 1.10e
N,P,K, 16.71+ 0.23ab 12 290+ 118ahc 0.46+ 0.00a 85.94+ 0.82b 5059+ 4.33bc 36.65+ 0.28b
N,P;K; 18.78+ 1.15a 10 322+ 1 163cd 0.51+ 0.03a 121.44+ 13.68a 49.75+ 0.22bc 45.67+ 1.94a
N4P, Ky 17.41+ 0.26ab 13 875+ 461la 0.43+ 0.02a 57.81+ 1.92c 63.41+ 3.26a 36.74+ 1.01b
N4P5K, 18.75+ 0.68a 13 540+ 102ab 0.44+ 0.01a 56.42+ 0.43c 48.58+ 2.02c 27.86+ 0.39d
K, 3 40 60
CK  10.00% 3 cm
3 3
CK CK 040 239 20 40
3 cm A C
3 CK 36.14% 38.26% 40 60cm A
N4P, K, N4P,K, C
N, N,P.K, A B CK 28.09% 29.83%
N,P,K, A
P, NP,K, N,PK,3 CK
CK N,P, K, 62.58% 41.43%
CK 126.87% N,
119.61% N,P,K, CK  27.52% 143.24% 97.35%
Py Ki 20 40 cm
N,P.K, 3 CK N, 3 CK 31.32%
CK  46.13% 30.12% 43.78%
N,P.K, 44.21% NP,K, N,PK,
CK N,P,K,
2.5 C
7 A B 20 40cm
3 CK
0 20cmA B C 11.44%
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x7 LHEEHRARMNEWESESE mg- kg™
A 15¢cm B 30cm C

0 20cm 20 40cm 40 60cm O 20cm 20 40cm 40 60cm 0 20cm 20 40cm 40 60cm

CK 11.39% 3.21c 1.78a 14.07c 5.28a 1.81b 18.27cd 4.60b 1.88ab
16.62d 3.35¢ 2.26a 15.10c 4.32bc 1.99b 17.79d 4.07b 1.87ab
33.38b 2.07d 1.93a 21.27b 3.15d 1.38c 18.93c 4.65b 1.12c
27.46¢ 4.01b 1.64a 20.76b 4.04c 1.72b 23.24b 3.69b 1.92a
38.71a 4.37a 2.28a 31.36a 4.93ab 2.35¢ 25.56a 6.36a 1.75b

CK 4.49a 2.65ab 1.82a 3.77d 3.55a 1.03b 6.15ab 1.85b 0.93c
4.32a 3.34ab 1.71a 5.82¢c 2.39c 1.39b 4.72b 1.97ab 1.30c
2.79 2.83ab 1.62a 7.44b 2.15¢ 1.46b 3.91c 1.56b 2.88a
7.30a 1.79b 1.19% 6.74bc 1.59d 1.49b 5.29b 2.07ab 1.22c
6.25a 3.48a 1.40a 9.17a 2.82b 2.12a 5.40a 2.66a 2.21b

CK 2.08c 1.75b 1.47c 1.88b 1.17c 1.91bc 1.41c 1.39¢ 1.11d
2.03c 1.95b 1.25¢ 2.23ab 2.02b 1.68c 2.50b 2.15ab 1.15d
1.79c 3.21a 1.39c 1.89b 2.27ab 2.80a 1.76¢ 1.44c 3.66a
4.04a 1.84b 2.67a 2.57a 2.56a 1.68c 2.80ab 1.89bc 2.16b
3.15b 2.95a 1.82b 2.72a 2.58a 2.16b 2.91a 2.61a 1.79c

3 itig
3.1
3.2
130.34  253.71 1
kg- hm™
N,P,K, 1
° 56.82
kg- hm™ + 36.63
kg- hm™ 154,58 kg- hm™
14 15 16
CK
v N,P.K;  N;P.K;,
N,P. K,
3
240 kg- hm™
20-21 22
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3.3
0 60cm
cm
3 0
0 40cm
15cm
CK
0 200 cm

90 150 kg- hm™

23

20 cm

40

270 450 kg hm™

12

25

cm

0

40 cm

17

24

60 cm

30 cm

60

11

30

kg- hm™ 80 kg- hm™

0 60cm
N3P, K,
13875kg- hm™ N,P,K,

13 540 kg- hm™ N,P.K, N,P, K,

N,P.K, 240
225 kg- hm™
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Effects of different fertilization by drip irrigation on nitrogen efficiency and nitrate nitrogen in sandy land
LI Juan-juan® LI Li-min® MA Li-hui** 1 College of Water Resources & Architectural Engineering Northwest A & F
University Yangling Shaanxi 712100 2 College of Resources & Environment Northwest A & F University Yangling
Shaanxi 712100 3 Institute of Soil and Water Conservation Northwest A & F University Yangling Shaanxi 712100
Abstract: It is an effective way to improve nitrogen accumulation of maize and nitrogen use efficiency by exploring the
optimum drip irrigation and fertilization scheme In this paper maize yield nitrogen use efficiency and nitrate nitrogen
content of different organs were studied in jointing stage tasseling stage and harvest stage by using the three-factor D-saturated
optimal design The results showed 1 With the maize growth the nitrogen accumulation of the whole plant and grain
increased gradually  while that of the leaves and stems decreased The nitrogen accumulation in the high nitrogen treatment
which applied with N 240 kg- hm™nitrogen fertilizer was significantly higher than the other treatments 2 The maize
yield of N,P, K, treatment was the highest 13 875 kg- hm™ nitrogen transport and vegetative organ contribution rate were
significantly higher than other treatments and nitrogen harvest index and nitrogen fertilizer partial productivity were lower
3 The soil nitrate nitrogen content decreased gradually with the growth of the plant The nitrate content of 0 20 cm
depth at the dripper was the highest and it decreased gradually in 20 60 cm depth 4 The contents of nitrate nitrogen
in different nitrogen treatments were different and the fertilization treatment at jointing stage was significantly different from
CK Nitrogen treatment and high nitrogen treatment had significant effects on nitrate nitrogen during tasseling and harvesting
stages The content of soil nitrate nitrogen in 0 60 cm depth for the high nitrogen treatment was basically the same as that
before sowing and the balance of soil nitrate nitrogen was maintained Considering the factors of yield nitrogen efficiency
and soil nitrate nitrogen balance under the condition of drip irrigation under the film the reasonable fertilization of maize in
the sandy land of northern Shaanxi is treated with N,P,K, treatment namely nitrogen fertilizer 240 kg hm™ phosphate
fertilizer 80 kg- hm™ and potassium fertilizer 225 kg- hm™.

Key words: maize drip irrigation nitrogen use efficiency nitrate nitrogen
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