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Abstract

In order to study the effect of overburden on the improvement of saline-alkali soil, and the mixing
ratio of the overburden thickness of 0 cm, 5 cm, 7 cm, 9 cm, 11 cm, 13 cm and 15 cm were set in the
fuling pilot test base in 2017. After planting corn harvest, pH, conductivity, total salinity, K+, Na*,

CO:" and Cl- content of the soil layer of 0 - 60 cm were analyzed and measured. The results

showed that: 1) Under the treatment of each overburden thickness, the soil pH, conductivity and
total salinity of different soil layers under the same treatment were significantly different, and the
overburden thickness was 15 cm, with the most obvious improvement effect. 2) Under each
treatment, with the increase of soil depth, K* content generally shows a trend of first increase and
then decrease. Na* ion content did not change significantly with the increase of soil depth. Under

15 cm of sediment covering treatment, the content of CO§' ions showed a trend of increasing first

and then decreasing, while other treatments showed no obvious trend. 15 cm of sediment coated;
the content of Cl- decreases first and then increases with the increase of soil depth. To sum up, 15
cm of sediment was the best overall improvement of soil, and 5 cm and 7 cm of sediment were the
best improvement of physical and chemical properties of 20 - 30 cm middle soil.
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1. 51§

-t H 2 Bk 2R TS R A B R — (1] [2], 4t S R ik A e [ A A T R 4 )
4 10 hm® A1 3.46 x 10" hm®, FLr AR ShAL Y+ 382 (5 3+ M T AN 52.3%; AEEREAL 5 40.2%f1%
FRBRALTY +- 10 5 8.5%, HILE IR K& RAIZLIN 7.60 x 10" hm?, O FFRAMEA E . AR &,
BHET7 EESE[3] [4] [5]

BEx LR 2 B R  RRAE DA BT KR K 38 00 8 AT I SRR AE L BB o R SR AR A 0T, IS
THr Bt R, ARAMSMR T WML fEE, RS TR FURR6] [7] [8]. AR EHK, HAKE,
BEHEN B G [9] [10]0 EF0TBedbe h hmdtth v BRI H X M N KAL & RS . HEKFMRE . RIS
AP B 55 ) ) . HOGE S VD R R AR, N LR . bt R T R T A B R K
ERPIZARMERT, @ BEEM LEBm S, pril 2ok RILHRmIR, TEUeE AL R, W
PREEILI, WO T K BRI, AR AR HAENHEE R, 3@ SILBR I E R R il
EhmH,  DURAIA B3 A AR R RS B H 1.

2. MN5E7E
2.1. WA
KRBT 2016 FTF4A, RT3 T SLIHEH, B BRTG 4 I R T B T B A AU (1097 1IN,
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34°42'E). %X BB AR, RN E 472.97 mm, 7~9 AN E 5 SN ER 49%,
FF KA 1000~1300 mm, T/ 225 d, FFHRIE 13.4°C, B SIR 41.8C, XAEZER{LARE-10TC,
LR ARS MR 123.9~127.8 kearem 2, SAESLARE I EVEM A KR,

2.2, ABEEIT

1) BRI HARLAK R 15 KA, Wit 2 m*2m, IR 12K, HBR 56 &1L,
7 ARG, 1 OREWNITE. B ERESHHERE T 0ecm, Semy 7emy 9em, 11 cm. 13 cm il
15 cmo AL EIWA 1,

2) I HMAEIEY N FORFINE . G AR . EBE. BRE. Bi R —8. DNEFFEMER
9 kg/Hi. MR FTHE R, HEBERR 4 20 kg/Hi, JRZE 10 kg/Hi. S AERIERIRE 10~15 AT,
FEERBMIKE 10~15 A7, ZEHFES—IR.

23. MEMBSAZ

1) EFERSE. EFEFKBGRE, WML A2, BB 3 ANURE R, EURE IR AR (8] B 4>
W24 60 cm A1 10 cm.

2) FRFRIGE . WE LA AR BEA B TE, WEIESR (R0 7)) « LIRS
KRR 5:0: RIS R CE AT E s A8 R A 27 e s KR Na Rl H ok
JEEREHE:  CO; FIA E 3h s Arig s I e s CLUFI Rl BRAR 25 By s [ 1]

2.4. YRR

RIS HHE K A SPSS (PASW Statistics 16.0)3E4T HLIK 2 77 27041, FIH EXCEL 2007 #1 Sigmaplo 12.5
HEAT B R B 1

3. &RoH
3.1. pH T

B 2 W0, T AbEE R SRR Y pH B &SRB, B/ MECR 8.95, BRAE N 9.68. XTHEALEE T,
b LR IREERII N, 1358 pH (EIEARFEAA, AR/NMERERIEES), Ui 1558 pH (E A BE - 38R FE
ik, 0~10 cm L2, -+ 15 om WFEZERHEEE, pHMEM 9.32 K 9.03. 10~20 cm L2, &
015 em A ZE R R, BE K13 pH (. 20~30 cm Al 30~40 cm + 2, E¥D 9 em kb E R
W3, WERL T pH E(P < 0.05). 40~50 cm 12, B imdEhn 7 3% pH H. 50~60 cm -2+,
FARE E AR E .

B> 15 em WF R, WMELAKEEETHAMLRE, 0~20cm -2, pH H5HAbAL B b2 AR
(1, 4G /N R A KAB L, UEHA/NEE ) pH EEUBUR, Y E3Erh pH [HIAF) 9.5 DL b, 25 PHASH R 2F

HE P R B
el LT LT

Figure 1. The top view of the model
1. REUFILE

DOI: 10.12677/hjas.2018.810175 1194 gk Bl =


https://doi.org/10.12677/hjas.2018.810175

FER}

10. 7
00 % 5em
&Y 7cm
9.8 - [ BY9em
9.6
9.4
g
a 9.2
9.0
8.8
8.6 _\\ 7 / - sl NEE B

10~20 20~30 30~40 40~50 50~60

LR (cm)

0~10

Figure 2. Effect of soil pH between 0 - 60 cm soil layers with different thickness of sand
E 2. FEEDVEE 0~60cm TELIEpHER

3.2. HFRSH

M3 v, VTR LR K LR B S, I RS LR, TR SRR
P InEa . X E— BT, 0~10 cm L2, BREEY 11 om 40FE, HE /b 53,
PR EIE R S5, 10~20 cmy 20~30 cm 129, FEAMGERERHL B PR T 32 . 30~40 cm
F140~50 cm + 2, FEAAERERFFAE T HIEBE SR, 50~60 cm HEF, BYP 7 cm, AT LU 3 FAK 11
HL G, HUe RS0 AR L AR I 22 5

] — Ab B AT 23 A, X HRAR BN, 43 H B A B A 0 VR BE R R o SR I S8 K S ek i 3, 7E 20~30
cm WA B KfE 3.02 ms/cm. BE 5 cm. 9 cm Al 13 ecm AR, LK SREREE - EEE RN
B K. HL 7 om T, MSREEAE T ERERIINE NG K&, 15 40~50 cm LZ
B, FHSERIAR T RAME, N 1.46 ms/em, ZJEIBIBRK. L 11 cm F T, HERFEE LEIRER
BN 2R E A E Y, 7E 1020 em LZBEBIRAMVE, 2 EEEA R, RmN 2.3 msem. &
415 om A FE R, LT 2R B A R VR FE ARG I B IS BRI T R R 7E 10~20 om 2 A B R ARAE,
ZEIBEHE, &EN 2.98 ms/cm. SFEIAEET, 0~30 cm L EHLIEESFRHAE 2 ms/em LLF, A
SR A () IE A

3.3. 294

M 4 wfgn, BRD TR RN e, XFERFAD FASESGED . SRAET,
Bt L 2 ORI 0, 3 A Eh i S I 3 0 5 S BRI A 3, 7 30~40 om L2 IA B 5 K 1H 14.94 g/kg,
o EEXIA 10~40 cm LJZE . 0~10 cm 1=, BEEEDERERIIGM, S04 E A 2 I0HE
W N . YD 15 em AMFER R, A E S XA LR K, M 9.62 g/kg %% 6.2 g/kgo 10~20 cm +
i, BN ACERE T AR L PR L AR R, YD 15 om M E R R, SXTIAHLE, M 14.54 g/kg
FE21 4.68 glkgo 20~30 cm 1 30~40 cm L J2H, FANCERAAT DAFR(S L 45, B 7Tem T, %=
FERE. 40~50 cm LEF, FMNGEMERANEE. 5060 cm LEF, BT om AT, EREE
=, HAbF ZERARE, 5B, EREE, BERE T HEsRE.

BY 7 em FIEYY 15 om HL R /N KRBT, HoA AL BN R A, KA ZE, XA EE R 0~20
cm LEHRH AR EAERIKN, EE&/NENAERKER, "TNSRV UK, HYahE RTS8
g/kg B E AR IR S .
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Figure 3. Effect of soil conductivity between 0 - 60 cm soil layers with different thickness of sand
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Figure 4. Effect of soil total salt between 0 - 60 cm soil layers with different thickness of sand

E 4. TEEBVEE 0~60cm TRTIESEER

0~10 10~20

34K BTFEESHT

M S o, b el Lhg b s KT EE, ol LR E D 0~30 em LEF I K B T4 &,
X HRALEE T, K -5 R B A R R B R i S IS 3 S ek & 5, 7E 20~30 em b ERTIA SRR
fH 0.049 g/kg. PRI RRALBE /N TP 3 A, W] DLZBE /N0 R i e ifg 45, Bl 12 IR
B, et KRS S B R R R R N e R S NS5 8, 7E 20~30 em LR ARIE(E . &
AMREEER, BEE L RRE R, KA R R R B S N RS . 0~10 em RE T, R
AbFE S REAREL, HSRT AR FERAR LIS KB 7o &, BY Bom M ERREE, KBTI REKE
iR, M 0.03 g/kg 4 0.005 ghkg. 10~20 cm L2, BACEE S XA L, #BAT DA 2 PR 13 b KT
BFEE, BV 7em. 9em. 11 em. 13 cm Al 15 om 03 R 1) KT8 & 2 407E 0.01 g/kg LR . 20~60 cm
+E, BOTUBKEETN K E TSR, HeSLZEZE, ZRAHE, SAOHERBAHE, &
Wk, 0~30 em LEM K& & REBECTXE, a2 H T 0~30 om L2 NHEIR R0 A0 1) E 2 X
B, KSR AR A KR B BT 7 KR e RN R R KRR S
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35.Na' BFSEST

MIEL 6 BT %0, VDR LLg b 3 Na ™85 7 & i, JUH T DL 250800 0~20 em 12 ) Na 8 1 & & .
XPHEAREE R, Na' &7 & &b T8 L 2R ISR A KK . 0~10cm LZEH, EY 11em 1)
SRR 2, HAb sy = R B3, BRI Na BT &%, 10~20 cm L2, BMEBEES5 X
FRAHLL, #REEFIRT Na ST o, Y 15 om PACRREE, M 1.731 gkg £ 0.136 g/kg. 20~30 cm
H130~40 cm LJZH, AT, Na &7 5 EAENERERFK. 40~50 cm L2, BN IR %
AARE, Na BFEEHMEMK. 50~60 cm L2, BRIGED 7 om ¥ T, Na BF& 52 E K,
FoAth AL P 556} BEAH LL 22 R AN B2, A ) Z R AN .
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Figure 5. Effect of soil K between 0 - 60 cm soil layers with different thickness of sand
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Figure 6. Effect of soil Na* between 0 - 60 cm soil layers with different thickness of sand
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BRCHIR, Na B 788 5xIEML, BaEmD, HETREMLS, —2Y TP NaZ&8D, 5
HERAE, AT Na' & 8. TREWAEKKERE Na', 4T 0~20 cm )2 H [ Na AR
ZRMEE TR, IS B2 R Na 5 &b

3.6. CO; BFEENH

M7 AT, SHREARER R, B LERE RN, HiE COT BT B RPN E M s,
£ 20~30 cm +ZIE B fe/ME . BYD 15 em 4B T, COT B T8 & 2 IS 5 /b (%, 78 20~30 cm
T ZE AR K. 0~10 cm 2, Y 15 em ATLLE D COT Bv& &, LT, B1raR
BT, 10~20 cm L2, B 5 em 7] LUEE K CO; B IS &, HoAhAL HEIR) 2 AN BH . 20~30
cm HEH, B 15 om ALK R E RN COT B F&E, B9 om nfLLREINCOT BF&E, Hitb
AbEE SRR EL 2 AR K. 30~40 em L2, BV 15 cm W ULEER N COT B &R, HihkbE iy
LA COY B P&, 40~50 cm /2, B AbERA 2 R K, IEBE YD RN 40~50 em /2 1) COT
BTSRRI, 50~60 cm 2, YD 5 em A7 cm A LLEFEFEALCOT B 15 &, HAh A H 5 5HE
M, ZERARE.

3.CIBFESENT

M 8 A4, WHIEANEER, BEE 2RI, CIE 14 B 2 P58 K5 /N A, 7€ 20~30 cm
TEEREKRE. NEDNTZE 0~60 cm &, BRiIEY 15 om FHARAIER 2 — A%, pEE LZIRE
MR, ClUS & EZIEH . B 15em AHF, Cl B THREME HZWRE BN, S35/
JaI KR, E10~20 cm 12, XBREME. 0~10cm L2F, B Scm. 7em. 9em. 13 cm M 15
cm, AJUMREEREK CIEF&®, B 11 em iTULEE K CUE T E. 10~20cm L2, FAbHE
HOT LI BB I AR, HhED 15 om B, CIE S EEIIRIEN 0.013 gke.
20~30 cm 1 30~40 cm L )Z=H, RN AGEEA AT DU E FEIC CI B & &. 40~50 cm L2, ¥ 5 em #
7 cm A LA E G CU B &R, HAIE S0 RAHL CU S 1 & & K. 50~60 cm 29, HHEE
+ 7 em AT LLEZE K Cl BT & &, HuedsEE5xEmMt, Z54AHE,
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Figure 7. Effect of soil CO}™ between 0 - 60 cm soil layers with different thickness of sand
E 7. TRIEVEE 0~60 cm T2+ COT £R
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Figure 8. Effect of soil CI” between 0 - 60 cm soil layers with different thickness of sand
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LW AR v B R S RAE AT, 23 HT 0~60 em AS[AI 4 J2 &R AR R K 2= et
Xt pH (AL, BIDIER 15 em X EAEVMER, IF BTN R AR RRAE s B aiid 7T
DABT S PR i 3%, JF HBEE LR IR RGN, 3 SRR 2B D &S, mibx 1+
A B WAREEN S RN HXIUMBAME T2, ARREDERN T A LR #5200
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