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Improvement Effects of Different Feed Crops on Soda Saline-alkali Soil

QIN Ziyuan', WU Jiabin'", ZHENG Hexiang', LI Tianyou® , ZHOU Yudong®, WANG Jun®*, GAO Chunshan®

(1 Yinshanbeilu Grassland Eco-hydrology National Observation and Research Station, China Institute of Water Resources and
Hydropower Research, Hohhot 010020, China; 2 Dalad Banner Water Conservancy Development Center, Ordos, Inner
Mongolia 017000, China; 3 Engineering Technology Research Center of Fluid Machinery, Jiangsu University, Zhenjiang,
Jiangsu 212013, China; 4 Etoke Banner Water Conservancy Bureau, Ordos, Inner Mongolia 017000, China)

Abstract: In this study, soda saline-alkali soil in Horqin Banner, Inner Mongolia was selected as the research object with 3
soil quality grades (medium, good and excellent) and 5 forage crop species (Gaodan grass, barnyard grass, silage corn,
Hunan millet, sweet sorghum) to study the effects of forage crops on soil salinization and alkalinization and nutrient
contents, and soil improvement effects were evaluated according to the fuzzy matter-entropy weight model. The results
showed that average soil pH after crop harvest decreased by 1.64% but not significantly different compared with that before
crop sowing, while EC, total soluble salt and alkalinity degree significantly decreased (P<0.05). Different forage crops
decreased Ca®*, Mg?", HCO,+CO3 contents while increased soil K'+Na®, CI” contents, while had different effects on SO;
content. After harvest, alkali-hydrolyzed nitrogen and available potassium contents decreased by 15.15% and 24.06%,
respectively, compared with those before crop sowing. Fuzzy matter-entropy weight model showed that silage corn had
better improvement effect on soil with higher salinization while sweet sorghum and Gaodan grass were more suitable for
soil with less salinization. Soil salinization and alkalization parameters were more affected by salt ion concentration than
soil nutrient index. Available potassium was positively correlated with total soluble salt, alkalization degree and EC

(P<0.05), indicating that the increase of saline-alkali index promoted the accumulation and transformation of available
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potassium to a certain extent. In conclusion, forage crops are feasible for soda saline-alkali soil improvement with a certain

effect in inhibiting soil salinization.

Key words: Forage crops; Soda saline-alkali soil; Soil improvement; Fuzzy matter-entropy weight model
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Fig. 2 Soil salt ions before and after planting different forage crops
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Fig. 3 Soil nutrients before and after planting different forage crops
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Table 1 Evaluation indexes of fuzzy matter-entropy weight model
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Fig. 4 Comprehensive evaluation values of fuzzy matter-entropy
weight model
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2, WORHEE S TAHUARZE N Na© 25 FHE 7 LA Pl
JKAEEST . — 7, ERGME AR R AU A PLIR 5
Ji—Jr T, EEREMA T, U AR A R E 2
IR KRR B B, dedr i s, S8
TE ) FER AR R i s o] A R R A LR, 15 1
HE pH BRI, ARSerh, BOR R AT S 32 pH 221k
AN, MERELEPI AN, Rk dosrn] B3
AR L33 pH, HLFE HIEUREERS N pH BRI ZE 22 /)N,
X AT BB 5 AN A B X SR IR B | K SRR R AU S
AR AT PR A R R A o6 o PP AL IR SR ) EL A R b P A sk
R, BERHTEDX L2 s FrmE e, B
MRARA KR E A Sk, fEEER ke,
[) B ) BV E 3 i = 55 B, AEAR 28 AR5 0 B ]
0, G e R BB AR3oh, FEME
PrFpi B FEAR EC. RmTy L | BRALE (P<0.05),
2+ e AL R B R AR A B A A A A S B I
X 558 B AN T AR PG T T SRR ) 24 A
RO BRI A R 2 1 ELAT B B AR AR AR 2L

- R B R N A R 5 ) - S B AR
BHRE, HFASIRXE) 20 E S Na, K1)
Ak, Na5 K B2 DR RERIDE A 7E, 178
KAbiEFEF, R T &% Na, K, Ca, Mg [ ERRER
2, MEKEMICEZRH, Ca, Mg B FRIREL 278
R IRIRER TUTTE, & Na. K WEHRIREE L&
Cl. S LGN 2 5 v ER gk e B T,
TE IR FTE 5 A TANA IR ARFE R, N
Rl RDRHE YRR IR 148 Ca®* Mg?* \HCO,+CO3 #r
i, AT DA RIS X 90 F T R A 3] — e Bk B A/
Ho 3% AT RS2 TR PE RO B Z 0 138 0 2846
BT EAER, o 1T HIEAG LR, i H0 R 1) &
&, Rk T ER A R IR E AT, [RGB A
i, MRV T RIARIRIE K, BiE st 74
BB TWEE, —CRE LIH T RiEkwiik. =
ANFEVEEHEYI R AT, FEY T ER L v A+ B
B, Anfe] BE A 21 3R B 1 i He AR AL e A A
P TRAMG

e e RN (R CIRTE 2 o e S s wa
E G T FPAEAVE P %) 4 498 e A5 4 5 1 AR A i I SR 45 2R
FETE2E 5 o AU R, ANRRPEHEYIOR 5 + 15
ik £t 20 RN TBRCER 5 i LU A AP AT 43 IR 15.15%
24.06%. TR Ui Eh il 4 Fpif &5 A
FEYXF LSRR ST R, IS YA
g A T TR R E A e
T NyPa PO 1 £ 33 ok K IR 2 B,

RO AR K, IRZAIL T RIS R . AHOC AT
T, IR SECZ RS TR E R T+
SEFROYEAR, S S BT IR EEL L WAL . EC [A]
1 IEAHE(P<0.05), VL] - S ERAdds bn 2 s 3 fin
FE—E R LA HE - e B A R A AL, (HIE N
TENLEEARTE, B4 RESRN I mZ—,

4 #ie

DA R ARHE FRIAT G 158 pH 225 R
(P>0.05), EC ., B EER ik B3 1M1 (P<0.05),
FEA ] R Ay AT — AR, M R Ak
T P8 AT A el A 2 B0 i e

)k b, AFEIREEY R R L+ Cca®t .
Mg*", HCO,+CO; &, 5 13E K+Na', CI' &
B, XU SOL SRR, WORE 1
ik 20 R S A5 o A R T 40 B AR 15.15%
24.06%.

3)FE T E Y T EUE R L5 S, HIE
KX 398 b T PR A v 1) i RSO A
RS P R S A R A R

4) A AL S B B TR R T
T HEFR SRR
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