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Effect of Improvement Materials on Meadow Saline Soil
Properties and Corn Productive Benefits

YAN Zhi-bin', QIN Jia-hai*, WANG Atqin’, ZHAO Yun-—chen?, XIAO Zhan-wen®
(1. Yumen Seed Company of Gansu Dunhuang Seed Co. , Ltd. ., Jiuquan, Gansu 735000,China;
2. Hexi University , Zhangye, Gansu 734000, China; 3. Lanzhou Institute of Chemical
Physics, Chinese Academy of Sciences, Lanzhou, Gansu 731000, China)

Abstract: A number of saline soil improvement materials were tested in meadow saline soils of the Hexi Cor-
ridor in terms of soil physiochemical properties, corn yield and economic effects. The results show that com-
posite A;B;C; D, E; (aluminum sulfate 800 g, sulfur 900 g, gypsum 4 500 g, furfural residue 800 g, and poly-
ethylene glycol 60 g) is the best saline-alkali soil improvement materials with consideration of all factors.
The application amount of each improvement material was positively correlated with total porosity, aggregate
composition, natural water storage, and the desalting rate, and was negatively correlated bulk density, pH,
EC, and total salt content. With the application rates of 0. 61, 1.22, 1.85 t/hm®, the seedling growth, bo-
tanical characteristics and yield of corn were improved correspondingly. With application rates greater than
1.85 t/hm?*, the efficiency of saline improvement materials decreased. The marginal production value, mar-
ginal profit, production increase, profit, and the ratio of profit to input reached the maximum values with the
application rate of 1. 85 t/hm’. Saline soil improvement material suitable dosage of 1. 83 t/hm”, the corn
yield forecast 6. 29 t/hm”, and field trial results was consistent with the 4th treatment.
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pH  8.46, 6.83 g/kg, >
1 66% ~70%, 11. 63%., 0.61%,
1.21X10° hm? 0.36%, 1.18%,pH 2.1, 1~2
SR Na™,Ca*" ,Mg*" 3 mm; (AL (SO,  AlL0O,15.90%, 0.5
Cl,SO7f ,HCO; ,CO;f 4 ~1 mm; ., S 9%, 0.5~1 mm;
NaCl, CaCl, ,MgCl, ,Na, SO, ,CaSO, ,MgSO, ,NaH- (CaS0O,1/2H,0), Ca22.50%, S20.70%,
CO,,Ca (HCO;),, Mg (HCO;),, Na,CO;, CaCOs, 0.5~1 mm; , 5 500~7 500,
MgCO;, 12 , 0.21~0.30 g/cm?®, 1~2 mm,
: Na, CO; >NaHCO,; >NaCl>CaCl, >MgSO, > . 958¢(
Na, SO, # 58X 7-2),
) 2.2
: , 2.2.1 .
; , . . . 5 .
o 3 , L, (3%) 9 (
, D, 1 )
. s 20 cm o
. . , 32 m* (8 mX4 m), , 40
(2] [e-27) o cm. 30 cm. 2008 4 26 :
, 25 cm, 50 cm, 7 d
, pH . , (R) T
., APFT Ca” ) o
Mg  Na® 2.2.2
. . ( N N . . 800 :
900 : 3 000 : 800 : 60) s
2 6 , 1,CK( ) 0.00
2.1 t/hm?; 2,0.61 t/hm?*; 3,1.22 t/hm?*;
2008—2009 4,1. 83 t/hm*; 5,2. 44 t/hm?*; 6,3. 05
. L 0—  t/hm’, 3 .
20 cm 7. 14 g/kg, N 32. 21 , 900 m*/hm?
mg/kg, P 4.36 mg/kg., K 146. 54 mg/kg. .
1 Ly(3°)
A( ) B( ) C( ) D( ) E( )
1=A,B, G D, E, 1 (400) 1 (300) 3 (4 500) 2 (1 600) 1 (30)
2=AB,C,D|E; 1 (400) 2 (600) 1 (1 500) 1 (800) 3 (90
3=AB;C,D;E, 1 (400) 3 (900) 2 (3 000) 3 (2 400) 2 (60)
41=A,B,C, D E, 2 (800) 1 (300) 2 (3 000) 1 (800) 2 (60)
5=A,B,C; Dy E; 2 (800) 2 (600) 3 (4 500) 3 (2 400) 3 (90
6=A,B;C, D, E, 2 (800) 3 (900) 1 (1 500) 2 (1 600) 1 (30)
7=A;B,C, D, E; 3 (1 200) 1 (300) 1 (1 500) 3 (2 400) 3 (90)
8=A;B,C, D, E, 3 (1 200) 2 (600) 2 (3 000) 2 (1 600) 1 (30)
9=A;B;C; D, E, 3 (1 200) 3 (900) 3 (4 500) 1 (800) 2 (60)

: kg/hm?,
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32 m* (8 mX4 m),

, 40 cm, 30 cm, 2009 o
4 20, 25 cm, 50 cm, 7 d ,LSR o
30 , . . cxo=C(P,/P,)—b]/2¢
, s (2003 cy=a+bxr—ca’,
(t/hm*) . (.
“S” ) (0—20 cm) 4 kg, 3
1 kg
( . )e 3.1
2.3 2 , (R)
(g/cm’) : / .E>D>B>C>A,
(100+ ) ; 73] : ( : > > >
— )/ X 100 ; >0.25 s r . ,
mm ; Y% TB3 > TBZ => Tgl s
. ( - )/ % 100 : . To, >Ta =Ty Te,>Te >Te .
pH 511 . pH2F pH Ty, >Te, =T, . .
; DDS-11 ) 800,3 000 60 kg/hm®
° 105 N .
C 30 min,80 C . o Tp, =>Tp, >Tp, 800
2.4 kg/hm*
o T .
:A,B,C,DE,, . . . .

800 : 900 = 3 000 = 800 : 60

o

2 L,(3°)
A( ) B( ) C( ) D( ) E( ) /g
1=A, B, CD, E, 1 1 3 2 1 0.48
2=AB,C,D/E; 1 2 1 1 3 1. 01
3=AB;C, D, E, 1 3 2 3 2 1.07
4=A,B,C,D|E, 2 1 2 1 2 1.01
5=A,B,C;DE; 2 2 3 3 3 1.03
6=A,B;C, D, E, 2 3 1 2 1 0.58
7=A;B, C,D;E; 3 1 1 3 3 0.19
8=A;B,C,D,E, 3 2 2 2 1 0.69
9=A;B;C;D, E, 3 3 3 1 2 1.61
T, 2.26 1.19 1.59 3.63 1.45 7.67CT)
T, 2.62 2.73 2.77 1.45 3.75
T, 2.30 3.26 2.28 2.10 2.04
R 0. 36 2.07 1.23 2.18 2.30
3.2 1.587 3—0.138 8, (r) —0.990 2,
2009 9 28 s 3. 05 t/hm?® , CK s
; 15. 85% 0. 42
:y=140.102 8+5. 241 3x, (r) g/cm’,

0.990 3, . Yy = ’ ’
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) :y=25.528 1 ,  LSR C 3,
+7.603 1x, (r) 0.9536, 3.3
3.05 t/hm?*, CK 2009 9 28 s
24.99%, , pH,EC, )
Lo, :y=8.408 1—0.033 7x,y=12. 440 9—
) o 2.999 1lx, y=6.668 9—0.842 3, (r)
—0.9911,—0.993 4,—0. 985 8§,
) . . . . N 3.05 t/hm* , CK ,
, pH.EC, 0.10,7. 84 mS/cm 6. 28
Ca®",Ca’" g/kg.
. 2009 6 28 900 m’/hm?, s :y=4.956 5+11.170 9z,
2009 7 3 “s” , (r)  0.982 2,
(0—20 cm) 3, , 0. 61 t/hm?*,
, 1.22,1. 85, 2. 44, 3. 05 t/hm® ,
) :y=256.528 7+15. 108 10.10%,19.03%,27.23%,34.40% ,36. 46% ,
Tz, (r) 0.9837,
3.05 t/hm* CK AT ,
46.08 g/kg. . )
Lol , LSR C 3,
3
/ / / / >0. 25 mm EC/ / /
(t* hm %) (g+cm ®) % (g kg ") /% pH (mSecem ') (gekg D %
0. 00 1.56° 41, 13™®F 60. 12 21. 39" 8. 41 12. 26 6. 83" —
0.61 1.52¢ 42, 64°F 65. 45°F 32. 81°E 8. 394 11,12 6. 14°F 10. 10
1.22 1. 42 46, 4240 71.83%® 37.28% 8. 36%A 8. 45% 5. 53%P 19. 03
1.85 1.36% 48. 68 80, 73 40, 97 8. 35 6.75¢ 4,97 27.23
2. 44 1. 25" 52.83" 93. 39" 44. 06" 8. 320 5.27%" 4. 48" 34. 40
3.05 1. 14* 56. 98 106. 20** 46, 38" 8.31% 4. 42° 4., 34 36. 46
LSRO. 01, LSRO. 05
3.4 1.85 t/hm*,
2009 5 5 7d . ,
R , 1.85 t/hm* . .
, 0. 61 1. 85 t/hm*
t/hm”, 1.22  1.85 t/hm?, . , LSR
) C D,
4
., / /cm /mm ,/ / / / /, ,(
(t+ hm™?%) (g« plant™") g g (t*hm*) (t*hm?®)
0.00 16. 84 2.78F 1. 52 262. 49" 69. 04 26. 35 5.50" —
0.61 23, 145 4,96 2. 80¢ 291, 66%PE 85, 20°F 29. 28" 5. 70%PE 0.20
1.22 24, 61" 5.87" 3.09" 300. 69" 89, 84<C 29, 88AB 5. 90bee 0.40
1. 85 26,21 6. 67 4,69 309, 994 93,524 30.18* 6. 30" 0.80
2. 44 22, 98P 4.08¢ 2. 429" 301. 58" 91. 41" 28. 654 6. 00bAE 0.50
3.05 19. 34°¢ 3. 09% 2. 14¢PE 294, 10 88. 41¢P 27, 12%PE 5. 80P 0.30
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3.5 \ \ N N
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C 1), t/hm?, =, y=5.50+0. 378 9x—
3.6 0.028 9%, () 6.29 t/hm?*,
4 ,
(1, 1.85 t/hm* .
5
/ / / / / / / / /
(tshm™?)  (t+hm (tshm™2) (tshm ?) ( +hm ?) ¢ +hm ?) ¢ <hm *) ( +hm ?) ( <hm ?) ( +hm ?)
0. 00 5.50" — — — — — — — — —
0.61 5. 70%DE 0.2 0.2 500. 0 414. 8 85.2 500. 0 414.8 85.2 1.21
1.22 5. 90"k 0.4 0.2 500. 0 414. 8 85.2  1000.0 829. 6 170.4  1.16
1.85 6. 30" 0.8 0.4 1000.0 414. 8 585.2  2000.0 1258.0 742.0  1.59
2. 44 6. 0O 0.5 —0.3  —750.0 414.8 —1164.8 1250.0 1659.2 —409.2 0.75
3.05 5. 80V 0.3 —0.2  —500.0 414.8  —0914.8 750.0  2074.0 —1324.0 0.36
1200 /t; 400 /t; 100 /t; 13 000 /1
800 : 900 ¢ 3000 * 800 : 60 687 /t
(6)
4 )
:y=05.50+0.378 9x—0. 028 927,
(D 1. 83 t/hm*
> > > o 6.29 t/hm?*, 4
.A,B,C,D,E, ( 800 g, 900 g, .
4 500 g, 800 g, 60 g),
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