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Abstract: Application of soil conditioners is one of the main measures to improve saline—alkali soil, due to the wide variety
of soil conditioners as well as the large differences in composition, the application of soil conditioners for saline—alkali soil improvement
is still controversial. To provide references for the application of soil conditioners in saline—alkali soil improvement and the prevention
and control of soil salinizationin in Hexi Oasis Irrigation Area, 5 different soil conditioners with diverse components were chosen in
this study to study their application effects on soil improvement and the impact on crop growth by adding conditioners without
changing the fertilization. The results showed that after various periods of soil conditioner application, the pH and EC values of each
treatment at the same soil depth decreased to varying degrees when compared to the control (no application of soil conditioners), and
the overall pH and EC values were T4 (additional application of sulfur powder at 9 000 kg/ha) >T1 (additional application of
phosphogypsum at 30 000 kg/ha) > TS5 (additional application of humic acid at 1 200 kg/ha)>T2 (additional application of Hekang
conditioner at 45 kg/ha) > T3 (additional application of Yandibao saline—alkali soil improver at 45 kg/ha) > the control. Contents of
Na* and Cl™ in the soil were decreased whereas contents of Ca®* and SO,* in the soil were increased under the treatements of T1, T4
and TS5, which showed good effects on the improvement of saline-alkali soil. Effects of different treatments on the yields of maize
ranked as T5>T4>T1>T2>T3> the control. Comprehensively speaking, when fertilization is not altered, additional application of
humic acid at 1 200 kg/ha and additional application of sulfur powder at 9 000 kg/ha showed ideal effects on the saline—alkali soil
improvement in the Hexi Oasis Irrigation Area.
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AL 0~10 10~20 20~40 40~60
Na*# 5/(g/kg)
CK 0.341+0.007a 0.215+0.043 a 0.195+0.042 a 0.261+0.036 a
T1 0.279+0.039 ab 0.188+0.015 ab 0.189+0.043 a 0.253+0.023 a
T2 0.248+0.023 b 0.175+0.011 ab 0.186+0.021 a 0.212+0.048 a
T3 0.228+0.011 b 0.141+0.011 ab 0.1750.015 a 0.2030.039 a
T4 0.204+0.036 be 0.150+0.025 ab 0.190+0.036 a 0.24120.008 a
T5 0.135+0.005 ¢ 0.130+0.018 b 0.156+0.018 a 0.202+0.015 a
K& it/ (g/kg)
CK 0.012+0.001 b 0.007+0.001 b 0.003+0.001 b 0.004+0.001 b
T1 0.02620.002 a 0.019+0.003 a 0.0100.002 a 0.012+0.003 a
T2 0.014+0.002 b 0.01120.003 a 0.0030.001 b 0.008+0.005 ab
T3 0.015+0.002 b 0.011+0.001 a 0.003+0.001 b 0.004+0.001 b
T4 0.019+0.002 ab 0.016+0.004 a 0.007+0.002 a 0.013+0.003 a
TS5 0.018+0.002 b 0.014+0.002 a 0.004+0.001 b 0.008+0.005 ab
Ca> it/ (g/ke)
CK 0.019+0.001 ¢ 0.0250.004 ¢ 0.018+0.001 ¢ 0.024+0.006 ¢
T1 0.372+0.071 a 0.183+0.023 a 0.127+0.025 a 0.089+0.031 a
T2 0.021+0.001 ¢ 0.024+0.006 ¢ 0.023+0.007 ¢ 0.031+0.015 ¢
T3 0.020+0.002 ¢ 0.021+0.005 ¢ 0.034+0.018 ¢ 0.034+0.033 ¢
T4 0.33120.006 a 0.151£0.073 a 0.063£0.023 b 0.074+0.055 ab
T5 0.1020.025 b 0.064+0.079 b 0.0600.046 b 0.057+0.001 b
Mg % it/ (g/kg)
CK 0.009+0.003 b 0.010+0.003 ab 0.009+0.003 ab 0.012+0.006 a
T1 0.021+0.003 a 0.016=0.003 a 0.014+0.004 a 0.014+0.003 a
T2 0.007£0.001 b 0.007+0.001 ab 0.007=0.002 ab 0.009+0.003 a
T3 0.0060.001 b 0.00620.001 ab 0.006=0.001 ab 0.0100.003 a
T4 0.018+0.001 a 0.015+0.002 a 0.015+0.005 a 0.017+0.004 a
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0.010£0.003 b

0.012+0.003 ab

0.013+0.003 a

0.015+0.004 a
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T E AR, R4 )24S5 AR JCE B AR L

F2 EEARTEFHEFGENTIERSTFRE

= om
AL 0~10 10~20 L 20~40 40~60
HCOs &1/ (g/kg)
CK 0.43+0.09 a 0.400.06 a 0.3720.04 a 0.38+0.03 a
Tl 0.31+0.02 b 0.31+0.05 b 0.32+0.02 b 0.31+0.01 b
T2 0.35+0.01 ab 0.35+0.02 ab 0.3320.01 ab 0.35+0.01 ab
T3 0.37+0.03 ab 0.38+0.01 ab 0.3320.01 ab 0.36+0.02 ab
T4 0.32+0.02 b 0.31+0.02 b 0.31+0.01 b 0.32+0.02 b
T5 0.340.02 ab 0.34+0.01 ab 0.32+0.02 b 0.32+0.01 b
Cl- %18/ (g/kg)
CK 1.42+0.04 a 1.31+0.08 a 0.92+0.01 a 1.13£0.05 a
Tl 1.03+0.02 a 1.06+0.04 a 1.21£0.05 a 1.56+0.15 a
T2 0.99+0.03 a 0.96+0.01 a 1.06+0.03 a 1.03+0.02 a
T3 0.99+0.05 a 0.92+0.01 a 1.0320.03 a 1.03+0.04 a
T4 0.99+0.01 a 1.0620.02 a 1.13+0.07 a 1.42+0.15 a
T5 1.13+0.06 a 0.82+0.03 a 0.82+0.02 a 1.21+0.03 a
SO 1t/ (grkg)
CK 0.25+0.16 d 0.410.16 ¢ 0.43+0.38 d 0.36+0.21 ¢
T1 3.42+3.60 b 3.03+0.66 a 2.42+1.76 ¢ 2.49+1.58 a
T2 0.39+0.34 d 0.35+0.26 ¢ 0.87+0.18 d 1.31+0.99 be
T3 0.27+0.16 d 0.29+0.24 ¢ 0.50+0.43 d 1.18+0.42 ¢
T4 3.58+0.21 a 3.62+3.55 a 2.92+1.05 a 3.5420.62 a
T5 1.24+1.09 ¢ 1.13£1.82 b 1.40+2.78 b 1.26+1.70 ab
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LA PRGN B3 . AT S PRALHE TS B3
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5.51% ~10.12%., Ab3R TS, T4 B4 TRIE 2 5
T CK, 49t 9.83% . 6.62%, H4xhbFRy AN
WARRE, TS, T4, TI TR EHEEST
CK, 7394 CK %5 16.93% . 9.53% . 8.94%, HiAx
WS T CKHZERARE . it FA [ e )H R
FIXF F K= R B, it P 39 B R 45 b B

Yyhg CK #4877, BAEH 8.11% ~27.18%., H:A IAb
LTS Yr& 7 s, A 26 947.95 kg/hm?, %5 CK
7 27.18%; WHE T4 RZ, Yré&rmmh 25 331.70
kg/hm?, # CK 347~ 19.56% ; AP T1 &5 3 i,
Pr& 7 il 25 204.50 kg/hm?, 8 CK 37 18.96%
A3 T2, Kb FR T3 4 B CK 37 13.14% |
8.11% . W= fiiAt )y 20K, b3 T5 54k
T4 R ARE, SHAAMYERRE,; b
T4 5ALFETI, AbFE T2 2R A RE, S5AbH
T3, CK 2% 8% A T1 548 T2, AP T3
WERARE, 5CKEREE; T2 58
T3 ERAEE, 5 CKEZFEE; LA T35 CK
P Y NTE N
3 Wit54%ie

pH JEH B L bRk 2 —, BEELHE
TR, WY ISR A AR . PR R A
PELR S R L YRR R
P S L0, MIDCREAY I, BRI AT TR
W] SRS ) T R HR R, AR ECH' 7" Abt
G, FEASTR) SR B R A0 RO it FH - 3 B
IR T3 B9 . SR 38 pH A EC {H,
FEREAAEF AN, WS4 30 000 kg/hm?, 3
it AR o L VR FR ] 45 kg/hm? i A6 1 52 R AR 1
MR A 45 kg/hm? . AT EOR 9 000 kg/hm? 3 it
JEFEER 1200 kg/hm? B pH 4351148 % FEAS it +- 4341
FEFIFEAR T 0.12 ~ 036, 0.03 ~0.20, 0.01 ~0.10,
0.19 ~0.42. 0.08 ~0.30, EC {8 43 545 B it 1
BEJEFRFI AR T 0.06 ~0.14, 0.03 ~0.12, 0.01 ~
0.08. 0.07~0.16, 0.05~0.13, SIS ZE I Ky
TR ERY 9 000 kg/hm?> 3447 7 30 000 kg/hm?>
B AR R 1 200 ke/hm?> Wit AR 1 H2 V5 BRF) 45
keg/hm?> 3 it £ 1 2 ER B 2 L5 45 kg/hm? . X 5R
B 32 DX 9 v B R . B R A R
Xof ER B b A 2l R ASCR DL T AR BN ER 1 5 258 AR

R3 EEAELIFEERSEHERKEERKINTE

i i i i 0l K

il /em /em /mm /em

FEATAL [y %33 THiE i
I i Ig /(kg/hm?)

CK 300.60423.07 b  135.53+17.46 b  46.90+1.87 b 18.09+1.05 b
T1 315.33£17.02 ab 137.73£1097 b 49.42£1.78 ab 18.90+0.97 b
T2 311.40£13.46 ab 136.6717.23 b  49.09+2.31 ab 18.45+1.05 b
T3 303.47£2296 b  135.67+13.47 b  48.02£1.61 b 18.14+1.18 b
T4 319.60£11.55 a  138.00+11.64 ab 49.71£2.19 a 18.92+1.15 b
T5 319.87£20.95 a  145.60+12.39 a  50.07+1.96 a 19.81x1.12 a

14.53+1.41 b 39.27+2.96 ¢
15.60£1.35 ab 41.53+3.25 abe 380.22+18.97 b 25 204.50+1 414.50 ahc
15.47+1.60 ab 40.93+2.81 abc 355.15£7.38 be 23 971.80+1 291.35 he
1533145 ab 39.80+3.28 be  353.73+27.04 be 22 906.50+1 395.45 cd
15.60+1.72 ab 41.87+3.48 ab  382.28+16.41 b 25 331.70+454.50 ab

16.00£1.31 a 43.13+2.17 a

349.02+17.66 ¢ 21 188.10+884.40 d

408.12+34.00 a 26 947.95+1 605.30 a
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A, XGWHEAES | PEERSE Y REE (2
IR 2R — 2 MEWBOR I 33 pH.
EC #ARFRRE T, X AT e F 22 M A AL T
e E AN FEHEE DA B 24T MKk b, DA R b e 7
RAREL, KFERE | o FRE BRI R R,

o b R IR B A S R R
Na* JEMPAERK T REITER, MERFAHEE
FAEA, @SB A X K A Ca? I
W, AR AL E . Na il/b . Ca® BEhA H)
FHYAEREE . K EHYERBBRKEILR
Z—, BHEHEETSSEDRREET T ER
e N1 v I 7 N [ BB L6 ) = w2 N
BEFARR AR A, DA R AE B AS R BH 25
T FHE TR A EL BT AT, Na* & 3 A R
FEREAL, X K. Mg & # g mi /N, Ca¥ & &
ARSI, XEFE AR+ Ca 5 LA
ME TR S AELE, Y38 HABENS, T 148 pH
FEAIG, IOV P 3 A AR VA R I 25 5 . ANit
PR AT Nat & 5t 5 B2 S50 87.09% ,
T3 % A1 7 30 000 ke/hm? 38 it R B - 438 4 22
71 45 kg/hm? . 34t 5 A6 2 R ) 45 kg/hm?,
BT FEHT 9 000 kg/hm?, HE B HEAR 1 200 kg/hm?
45 Ab B Na* 25 55 23 1) o7 BH B B R 1Y 50.17% .
83.27% . 81.46% . 51.51% . 62.30%; AJitiJH] 115
PHEER Ca® & 7 PHES 7 B 1 7.40% , ¥4t
B A1 30 000 kg/hm?, 3 i 7K B - 39 30 B 45
kg/hm? 38 it ER 1 52 R B8 2k R ) 45 ke/hm? . 3t
TR E A 9 000 keg/hm? . 35 il AR R 1 200 ke/hm? 45
Ak B 5005 PH B T R B0 42.55% . 10.04% |
11.89% . 40.62% . 28.30%. X 5XINIZE =] 5Ky
WESE 2RO . WA R e B A
M—5 HEPHE T CEfSsos hE, C %
Gl v S B R R, S EE UL
SO AT LIS N 3 IR B, AR B fb 5 103
i+ HE PR S CI- i B R R L )
H X BEOA il - 96 B 1) 61.109% i 2 34 it i 41
30 000 kg/hm?, 34t A 5l 4R EEF] 45 ke/hm? | 38
Jith £5: M 52 ER B - 20 R 45 keg/hm? 36 it B R
9 000 ke/hm?®, Hifi B HE TR 1 200 kg/ hm? 540 B )
27.83% . 48.40% . 51.86% . 23.61% . 38.44% ,
SO £ it 5 BH B 7 R 12 1 e A3y X6 BECAS it 1= 498

PR 18.57 %38 I 22 3 it % 41 30 000 kg/hm?,

i A R A R FE ) 45 kg/hm? it ER 3 5 R A

ol R 45 kg/hm?, AL ERY 9 000 kg/ hm?, 3

JitJEAERR 1 200 ke/hm? A0 PR 65.06% . 34.90%

20.34% . 69.98% . 48.74% . MEFHNKE, %

DX A3 EE T Nat, CI-Fl1 SO A5 | i

) - e Ehmdi Al , S RE AR R . W R A

PR 5 R R B e RASCR
X EORAR RN R RS2, 3 i A

M2 1200 kg/hm?, 38t #5083 9 000 kg/hm? 320465 B

At AR B Ak . RO L B TR

B WAEREIN,  BRIGtER H 5 R A A 2l R R 45

ke/hm? [ AL B AL LA Ab B 37 6 7 o 2 30 R

ANt FH b R B 2 B 0, R R 13.14% ~

27.18%. FA LA AEAR 1 200 kg/hm? A AL HRHT

G e, M 26 947.95 ke/hm?, 8% BRI+

SR R B 7 27.18% , B MEEOR, (HIX 5 A

oA REEYERLTFOERB A —EX

F, HEEFEP L JEEEMR IR 5 1Y

it B B K3 9 000 kg/hm?® LR 2, P17l

25 331.70 kg/hm?, 5 X6 BEAS it - 15 97 25 751 394 )=

19.56% ; 448 30 000 kg/hm? 440 15 45 3

7, P& 77K 25 204.50 ke/hm?, % B AN it 1

S PR 1 7 18.96% 5 it A< R A 43 PR 45

kg/hm? AL BRJESE 4 0, Pré& =@ 23 971.80

kg/hm?, 4%} RECAS il 1 398 98 BRI 38 7 13.14% . 7]

B7URRE X 5 B DA = S [ = 4 0 SO N

STETO R BIEY T RENSCR, BEE

AT AT, FEERR 1 ol R Uy T B A E 2 0 T

To LREFZIEINN, ] PH LR PNVE XN e AR ] 7Y

YN DX 224 b it B KA s AT T, DA it

JEAE R 1200 ke/hm?® FIE il 20 9 000 kg/hm?® X

ER B A 2 RASCR A, N RITHES

SE Xk
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