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Effects of modifiers on saline soil salt distribution under
brackish water irrigation conditions

LIU Yi, FENG Yao-zu, HUANG Jian, WANG Xin-yong, QI Tong, MENG A-jing
( Xinjiang Academy of Agricultural Sciences of Soil Fertilizer and
Agricultural Water Saving Research Institute , Urumqi , Xinjiang 830091, China)

Abstract: To clarify the influence of brackish water with 2 ~3 g+ L~ salinity on the improvement of cotton field
soil, five kinds of soil amendments agents were used in this study. The results showed that all five agents could decrease
pH values and total salt contents in the soil. Also, they could effectively control the accumulation of Na*, Ca**, SO,%~
and HCO; ™ . In particular, phosphogypsum could significantly decrease the total content of Na*, Ca** and SO,*~ in the
soil (P <0.05), and the DS1997 amendment could decrease the content of Na* and HCO; ™ significantly ( P <0.05).
The acid-base equilibrium amendment could significantly decrease the content of Ca>* and SO,>~ (P <0.05). In He
Kang treatment, the contents of 5042’ and HCO; ™ in the soil were efficiently controlled. However, these five soil a-
mendments did not show significant effects in controlling the accumulation of C1~ ( P <0.035) in this experiment. In con-
clusion, although brackish water irrigation could induce the increases of pH and saline contents in the soil, the soil a-
mendments could limit and remit these effects significantly. In the meantime, soil amendments could improve the phi-
chemical characteristics and saline ion distribution in the soil.

Keywords: soil amendment agent; brackish water; saline iron; saline land improvement
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Table 1 Basic conditions in the soil test area
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Fig.2 Effects of saline water irrigation on soil

total salt content using different amendments
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Fig.4  Effects of saline water irrigation on cation distribution in the soil using different amendments
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Fig.5 Effects of saline water irrigation on anion distribution in the soil using different amendments

FESR B HE I 2% T i AS [ B2 791 - 45 i
M SO,% " EEBEF HIEAIZE, 7E 60 em A0 F K )
WE(E . ISR BER A , R R 7] A PR R Bl
SEHFHIFE 0 ~ 20 em 2 H SO,2~ B 81K, 20 em 4k
{0 2.19.2.93 g-kg™ ' F12.49 g- kg™, A HE i K5
SEFRAE 20 em LAF HJZH SO it BRI (P <
0.05),60 cm +JZAbiEH] 5.84 ¢-kg™'s FROK T
I 1B AL W R AL B Y SO,2 B B IR R A i

PRI A& A W FRAR , T AE 40 ~ 60 em ZA, 0 (K Ky
BB R & A K SO2 , AWk LA W
(BT RE T o (RIS, A 400 o e A R R , S B0 Ak
PTEANR] L2 i SO,7 & i 3 s T A AL L
MR FIAEFE S + 3 S02” Fram MRRB AW
JE A% > DS1997 > Xif HEAL P > R BRESAC K751 > FR B~ 1y
R > B, UEBABE A B R BT 751 A AR B i R 7
FAR -3 0,2~ Fr it



51 X1

Dy 2% OB REBR AR A [R] Bl R 500X R st Ak 53R 70 2 5 20 Ai (R 52 151

Ao B AL+ 3 HCO, R AE0~20 em +
JEHEAEA B (P > 0.05) , A= 1y 5t 5 TR B - 767
FIALPEAE 20 ~ 40 em +JZ HCO; ~ 2 & W& 1, 4>
ME#E 0.32 g-kg™ ' H10.22 g- kg™ ! D AT BE S 49
T T R A P LA B R T A ) 1 B 48y ) 8 i
K Har 4 NMEFEIIEA R (P >0.05). &40
P HCO, ™ & HAE 40 ~ 60 em + 2 HH B, R
KL \DS1997  fli 47 85 R X BE %) 338 1 95 K, A 90 I e
TR BT R4 IR /1N . HCO, ~ 78 338 351 1] P9 Y 738
RS A IR R G P T 5 T S R AR
PR 43 B T O, X4 B ST PR AR Kk O TR Sk 1 A £
)5, HCO; ~ R 4345 5 W B A i A PN, el R
R PR H3EF HCO; ~ & i AR IR « A T A
> BEAE > BRI 7] > XF BRALFE > DS1997 > AR EE
R U B R R A R RN DS1997 REA R FAAIG £ 1

EF‘ HCO3 N Aé‘@io

3 3 O’
AR BN A + PR R R B R

o HERHZ AP ROHE RE ST, R SEBURURUK A TH %
SRR — N E R R HEEOR IR, R H AR A
Jol A A T A FELHE O v o8 B A e A R
JA A ¥ Ml A P D 2 T TR A ROBR R R £
oA R 7R FA it T & 9 7 3 R B B AR R BURK A
AR —AH0r X Hl ] ek R RES 3 -5 1m)
TS TRIZHEER BE AT, SO A AR Y SR
o AW, TR UK T HE A5 e T Bl R )
P RAT RAERRCR . X — T A R [ B HA R B
AR AR S 5 [ B, i 7 R 78 RSkl 15 2 iRk A
BRI AR o UK B AN T e 2 1 9 B
A TP K — T 7 3R] DU Rt il K i, L
IKARGEHRIR AT 5 Y — AL T Rk 3R 5T
N TR AR, R RE AR By i T ik v
VERT: G HE K > — T E A A, L3 b7 o34 o
RERTY, B35 i e 1k, S & S i, ==
A RLERIR SN HEABR G o BROD TR AR X
VEPIAE B 1 B8 B R AR KBRS, T L AP 5
JE AT IR R A 1 7 AR 22 B
B AT R PR s b T K g3, D80 AR A
M, — @R b b Al , 3 E8Eh 8 1A
JEH R 518 97 SO R, #h 0 3 1 poin =
BHZ LA o 0 R A 13908 BRI C 5 ot A o T 7
AIG B, A RN UK A Ak 3 b fo R
A 0 %

(U AR R AR I T TR+ B+ R

73X — TRl K T A K SR IR AR 2 Ty
RFFTIRA MBI : (1) LIERRANHENZ
AR W B RO, i D BURDE R
DR ISR RN, B 2 e R it
KK, AL =, 38 R 2%, A B s & 8 A iR B -1k
PG EE RIS R AR A R0 3 i B )
AP o A R 91 e A it FH 1 R R R 25 (2)
B AV IR R B B U A A AR A RO VE I
VR VB T S I A IR AR K R R A
Vi Eh UBSH I BF IR IR A 5 (3) WA FH 3 K o
T, LB NTF 2 g LT IR K, 2 ~ 5
o L7 R K, 5 ~ 10 g+ L g sk B, 76T
WE + B + R R K A B R
N AR 5 e R 7R it FH A AR O R E B OC
BL, 4 I B BT 6 AL ) S TIRAESY o

4 4 e

TERUBOKFE B S5 0F T i A 5 Rl AR, A ez
TR BT ERAER. 1) BUEUKE Y S
458 pH (b T, ole B 70 B AR i E
L pH (E AL, IR IR S E 2) 5
X REAH L, o0 R A S8 B AR - 3 v Na® B0 5 3,20 em
+ 2 4b Na* & E 54K, 20 ~ 40 cm BT 2 FH,60 em b
IRBNER R, R R A B A 8% 47 8 R0 DS1997 R i 2%
FEAR T Nat B it (P < 0.05), BEXBE 23 3] B AIG
70.75% 1 65.14% ; 3) Ca** FHFE 0~ 20 em )2
K 22 e I, J B 2 R BE S Nz i R AR, 60 em Ab i
BIE AR R 7R A B A R R - 7 S 2 R
A3 Ca** BB R (P <0.05)5 4) BRI
TR Clm S RBERAEE (P >0.05),Cl7 7 40 ~
60 cm R L2 A B EHE; 5) S0, FEM
EFHIERRIZ, TE 60 cm AL IR RN, RESR R
I AT RO 75 7E 0 ~ 20 em 2 SO~
FEEAR, 090 2.19.2.93 g-kg ' H12.49 g-kg™ s
6) HCO; ™ #87E 0~20 em +ER AR E(P >
0.05) ,HA 4L 3 HCO; ™ & HETE 40 ~ 60 em 12
ZRL, KRB R A DS1997 g 47 s B A L 3 p
HCO; ™ St 7) TERUSUKE AT, 266 5 Fh
MR FADRE - SRR A B R ACR S A HA
FELF () FR A R SR

g5 E TR, SOBK HE 23 3 m 3 1) pH (B RN
b WAL IR A AR R . T R RETEAS [R]
FREE A0 pH A B0, (i -3 i B P
JEAR g, AT 4K B R IRRA H ) e
s e I 2 S b e AR S C oy R



152 T B X AR Y 533 %
& % 3 #k: K BRI )] WAl 441 , 2010, (6) :813-817.
(1] BEHLFE AT A ks L B 1 2 s [15] Ahmed O, Inoue M, Moritani S. Effect of saline water irrigation and

BB R [Cl// P EESLE e Es R FRKE
L R oy A D 3 [ab S K o NG ) W =3 7o G S | A
= + 524 25,2008
SCHRHE . s - 3 3 [ M. Jb 5T B2y it 1965.
HJLEe BOKFEMELM ] . AL 5T Hp E KRR A R , 2010.
BB, SRS K TS Y S AON [ M ] db 5t bl K
2 R, 1988
FARFBAR VL J5 V2 1 e DX 11 7K VB VB %ot - 9 0 Ak v B 1k P AR
[J]. T304, 1987,18(5) : 193-195.
FEATR X MR K T R AR A K S 045 )
[J]. AR KR 5/ K H,, 1994, (11) : 11-13.
iz, AL, IR, 55 K IR XT /NS R ORI
HRZ [ 1] A KR 5 /K H L 1986, (12) :3-7.
B A K RN R K X 9 s e B LR 5 R IR A
[J]. L0 AR ,1984,21, (1) : 79-86.
Tr BN USRI ER T M X 4% /N AR B 5 - SR8
ROVELT]. 3R, 1999, (4): 11-14.
M PRAE K BT AL AE AR R E Y AR K s (7] £
B4R, 1997,34(3) :272-285.
RSP AR T TR X T ) O A R A A F R e [T
TEMEHEK ,1999,18(1) : 18-22.
W E SRR A4, 55 TR X RUSUK X f T K R EE
MBI [T] . K F2E4,2007, (5) :565-574.
SRS, Pk, SR A B, 55 AR IRUBUK HE I B AR BT 5T BUR 5
JEH[]]. 5 KHEWE , 2010, (10) :56-63.
P, BER S, AR H 4, 55 SUSUKHEE X 3L AR B Ok

[16]

(17]

(18]

[19]

[24]

[25]

[26]

manure plication on the available water content, soil salinity, and
growth of wheat[J]. Agricultural Water Management, 2011,97(1):
165-170.

Li F, Yan Hong, Pang Changle, et al. Soil hydraulic conductivity af-
fected by slight saline water irrigation in North Chinal J]. Transac-
tions of the Chinese Society of Agricultural Engineering, 2013, 29
(2):73-80.

FEATU IR, R BUSUKHE I BOR 5 K T
LT BRBUR 240 (T2 R , 2009, (5) :559-564.
L7 = PO S § e e 35 g S Bl DR e DS B TN T
JeskollRH,2012,4(2) : 28-32.

B IO I NS 87 A A | L R = U SN i SO E7
L] FRIX AT, 2008,26(4) :79-82.

e E L R HGE A A R IR AT A 8 E AR B Y
(3] A Mgelk B, 2003,28(6) :26-31 .

S A, B EL L RS AT (M JEE AN Rk, 1980.
BV, H L LLAS K R P R BURT] A 2R,
1998, (3):14-16.

AR, B B, AEAESE REEAR FBCR I is B ML
] Al TR 4R, 2008, (8) £ 15-19.

R, AR E R LA BRI R BRI R
S [J]. TRMX A AST , 2004,22(3) : 202-208.

e B R I VR T X A A 7 R BB B L HE AR FR IR BT 14 5
Wi [D]. 45 : YL MBS I, 2007 .

Glaser B, Lehmann J, Zech W. Amehoration physical and chemical
properties of highly weathered soils in the tropics with charcoal — a re-
view[ J]. Biol Fertil Soils, 2002,35:219-230.

(L% 84 W)

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

TIRE AT, FAR . W RE 22 b XS FF 34 B 38 7= S R
SR [T] . R RNE ,2002,30(2) :269-271,274.

FORA B M SR AR R EVEIRS FE R A TR R AR R A 5
S LA RPRE (1] Ak TRE24 41,2009, 25(7) : 173-179.

% W ABBEX E TR R SRR 4 & R 5 R
(I AW E T S 0441, 2013, 19(3) : 559-565.

AREEHR oK B, WRSC. AR S A KR U R )
WSO FH B A R R0 -4 1 s i [ 0] v B 398 55 18 8L, 2011,

(6):2529.
PURVAZENG S Y S R S S5 B e R I Pl T i 1

FEAFAARAYSEE L] B KRR, 2005, 19(4) :343-349
R A RO A /N2 SR A ™ i X I i A
B PER L[] o E AR, 2005 ,38(8) : 1600-1607.
TR, B RR , £RE5F 45 REFTIE 5 S DA B0 7
KR B RAE R B (] P E AL B, 2009, 42
(8):2736-2746.

Singh Y, Gupta R K, Singh G, et al. Nitrogen and residue manage-
ment effects on agronomic productivity and nitrogen use efficiency in
rice — wheat system in Indian Punjab[J]. Nutrient Cycling in Agroe-
cosystems, 2009,84(2):141-154.

[31]

[32]

[33]

[34]

[35]

[36]

[37]

R, XUKAR , B, 5 RE T IE I BB WA O AR R 42
BEERTY R R[] R TLN— R BRI,
1997,9(3): 1-5.

RN, BB IR, AN - HEORAREIR AR P
PRI (I AR TR S IRRAA, 2002, 8(2)  152-156.
X2 ERSE, TRARST. I b A X A /N - BB R R A
AR S F AR [)]. 0 AR A5 A4l 2004, 15(3)
458-462.

FaS Y e 7 N L S U WA NP N S S N N UGB A
(I A E TR 5 IR, 2000, 6(3) :260-266.

Pathak H, Mohanty S, Jain N, et al. Nitrogen, phosphorus, and
potassium budgets in Indian agriculture[ J]. Nutrient Cycling in A-
groecosystems, 2010,86(3):287-299.

Gallejones P, Castellon A, Del Prado A, et al. Nitrogen and sulphur
fertilization effect on leaching losses, nutrient balance and plant qual-
ity in a wheat-rapeseed rotation under a humid Mediterranean climate
[J]. Nutrient Cycling in Agroecosystems, 2012,93(3):337-355.
Pardo G, Cavero J, Aibar J, et al. Nutrient evolution in soil and ce-
real yield under different fertilization type in dryland[J]. Nutrient
Cycling in Agroecosystems, 2009,84(3):267-279.



