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soil of the Hetao irrigation area
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Abstract; In order to explore an optimized mode of saving water and fertilizer, suitable for salinized areas,
this paper selected maize as the research object a field experiments. The experiment had 10 treatments including
different water and fertilizer combination in light and moderate saline soils. Regression model between maize yield
and irrigation amount and nitrogen (N) amount was developed in different saline soils. The results showed that wa-
ter and N had increased yield in slight and moderate saline soils. The interactions of water and N had positive
effects. Also, the effect of water was more important than that of nitrogen. Through the analysis of marginal effect,
the rate difference of increasing yield of N was not significant in slight and moderate saline soil. Water increased
yield more efficiently in slight saline soil than that in moderate saline soil. The maximum yields in slight and moder-

ate saline soils were 13 581 kg + hm™ and 11 115 kg + hm ™, respectively. The irrigation number was 0.77 (the ir-
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rigation amount in whole period of growth was 2 250 m’ + hm™>). The N number was 0.69 (the total N amount was
225 kg - hm™). It showed that salt stress decreased the maize yield with the same irrigation and N amount. Through
the model optimization, the best model of water and N in slight and moderate saline soils was the same. The irriga-
tion amount in whole period of growth was 1 900.95~2 389.08 m’ - hm™. The total N amount was 174.04 ~240.7
kg « hm™. Compared with the local irrigation amount (2 925 m®* - hm™>) and N amount (325 kg + hm™) , the op-
timized model saved 18.2% ~35% water. It also saved 26.0% ~46.4% of N. The optimized scope contained the irri-
gation and N amount of the highest yield in slight and moderate saline soils. The yield was consistent with the local
yield. However, from the view of maintaining maize yield and improving saline-alkali soil for a long-term, the a-
bove-moderate irrigation amount and below-moderate fertilizer amount were recommended as the optimized scope for
the moderate saline soil. The measures were taken to decrease the background value of soil salinity radically and in-

crease the yield in a long-term. It was advised to select moderate amount of irrigation and N in slight saline soil.

Keywords: soil salinization; maize; irrigation amount; fertilizing amount ; water and nitrogen coupling; production
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Table 1

Soil physicochemical properties

TR 53 41/ %

HeEh ikl < . A s ~ m -3 Eh /9
LI (ﬁﬂcx TEBRE/em BE/ (g em™) Soil particle size distribution 2R 0~100 em Y77 2k it/ %
Types of soil . . . pH 0~100 cm average
N Soil depth Bulk density 0.05~ 0.002~ Soil type
salinization <0.002 mm salt content
2 mm 0.05 mm
I T
0~20 1.463 16961 73475 9.563 it
Silt loam soil
ST jdE
20~40 1.420 9.742 79.435 10.823 *ﬁﬁj}%i
Silt loam soil
T a sy
%Emﬁi% 40~60 1.333 4.081 84.968 10.95 *hi 8.2 0.16
Slight-saline soil Silt soil
AN TS FE - J3E
60~ 80 1.380 35.895 60.828 3.27 &@ﬁ*”f%i .
Silty clay loam soil
S T e
80~100 1.420 1.083 84.045 10.872 *bﬁ/tﬁi
Silt loam soil
31
0~20 1.454 55.91 39.14 4.95 it .
Sandy loam soil
S g
20~40 1.413 42.98 51.01 6.01 . et .
Silt loam soil
e/ 0 -
U - bt
Moderate- 40~60 1.454 37.32 52.97 9.71 . . 8.8 0.39
R K Silt loam soil
saline soil
S g
60~ 80 1.411 17.46 67.8 14.74 . et .
Silt loam soil
WA dg
80~ 100 1.456 26.43 61.31 12.26 . BEL .
Silt loam soil
*2 BEMRESESIEFRSSE
Table 2 Nutrient contents of slight-saline and moderate-saline soil
SN N - - A N B A
TR A o 2 AL PEER LA DAL
) X . X Available Available Available
Types of soil Total nitrogen Total potassium  Total phosphorus Organic . .
ealinization /(g ke ) /(g ke ) /(g ke /(g kg nitrogen phosphorus potassium
° /(mg-kg™)  /(mg-kg')  /(mg-kg)
i Eh /4 £
%Emﬁitﬁ 1.25 14.27 1.61 7.51 31.11 11.33 122.68
Slight-saline soil
A £/ £
Ry L 1.09 14.31 1.43 6.47 29.67 12.36 117.52

Moderate-saline soil
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+4357.584X,X, (R =0.9609) (2)
thEEER T
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- 3706.823X} - 5774.257X;
+3963.583X,X, (R =0.9772) (3)
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Table 3 Maize experimental design

i%kﬁ/; m® + hm™) HE T/ (kg - h@jz) —
Kb ¥R Trrigation amount Irrlgallon Amount of N fertilizer Total N
P oMl W e REW Il /()
Jointing stage  Big trumpet period Grain filling stage Jointing stage ~ Big trumpet period

TO 0 0 0 0 0 0 0

T1 525 525 525 1575 62.5 62.5 125
T2 525 525 525 1575 112.5 112.5 225
T3 525 525 525 1575 162.5 162.5 325
T4 750 750 750 2250 62.5 62.5 125
TS 750 750 750 2250 112.5 112.5 225
T6 750 750 750 2250 162.5 162.5 325
T7 975 975 975 2925 62.5 62.5 125
T8 975 975 975 2925 112.5 112.5 225
T9 975 975 975 2925 162.5 162.5 325
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FE e R AR B SR R R A, ARER T, 5%
FEER A I E K A= i 13 581 kg + hm ™, P
o HHEE KREE RN 11 115 kg « hm™ | X[
T K Rt 20 4 B A ) /K 4 B 0.77 (S Br FH
2250 m’ - hm™) , Jifi & 4 %4 0.69 (5L R FH & 225
kg « hm™) B8 B ER 4 1 e e 7 o LU R 2 0
22.2%, ULHIKESMM R T, A $h 5 Min
B, 7= 1 BH R R

YRR 4) ((5) KRB BRERA DS+
B F ORI A

800
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wn
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Fig.1 Effects of water irrigation and N fertilizer on maize yield in slight-saline and moderate-saline soil
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Fig.2 Marginal effects of water irrigation and N fertilizer in slight-saline and moderate-saline soil
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Fig.3 Effects of coupling water irrigation and N fertilizer on maize yield in slight-saline and moderate-saline soil
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Table 4 Factor value of the frequency distribution and proportion

plan with grain yield under slight and moderate salt soil

X, X,
K- G B - N -
Level code WAL HEL e AL
Times Frequency Times Frequency
0 0 0 0
0.22 0 3 11.54
0.38 3 11.54 4 15.38
0.54 5 19.23 5 19.23
0.69 6 23.08 5 19.23
0.85 6 23.07 5 19.24
1 6 23.08 4 15.38
SKEL
Total number 26 26
=y 14
AR AL 0.7338 0.6377
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A
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Standard error
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95% confidence interval
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