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warm % AT F R R2E mm4a

(1 B2 B 3 B ol IR 256603)

X E

(2 A E K (L) IS RS ST, Jb st 100083)
(3 ERL 2 e R 5 BT IR BT, Jb st 100101)

OE Rt KRR A, AR B A B TSR G 7R DI (0 ~ 20 em) BEAHE BT A /)
2R YRR b 0BT AR D RRAIE SN AL PR RE T B OC R o SRR, RS B S NE R
AP ()RR FUAOE (p <0.01) HOCRAFA SRR F . #5LL 4 500 kg hm ™ 4 B lK H
PR, R RN AE 3.1 g kg AR o RMEA LS B b Eh b R UG (p <0.05) , HANE
i VAEYREEMREFIEML(p<0.01) o R 3eA LGS B30 68 65 M R EE Wi L R 8, (R /N 22 A 7 o e B3
MHZERTIZEC>10 ~20 em) 5 E () )2 (0 ~ 10 em) L& IR AR DM EHRBCR(E) R IEN A HLE A 0 £
ERL RIZ AN SRS E AR TR RBO R A DU & B 19. 1 g kg ™' I, SR IOCR W3, AT LUIAE A
TIERE I HE AARE . oAb, R A & XN R e B WA AR T R S 2R O 5 X R

Lo AR M DX R AT - R0 ) B MO B A A B

KA ERBUE RN B R A BT AR AOR
HESES  S141.4;5156.4 XERFRIRES A

B R N0 8, ke AR SRR R
B —HRAEE LT RN R, AT,
SN Gl a1 B D R o 1 A Sl = o
T3, 47 MR AR T AR, X TR B R R T
gfaEm K BA o EENE LS A
(B fb - HEFEAT /N 22 R = A i ™, S oA L
i VEPI AR HE L LA B0 1 28 B a6 AL Sk as
Wi o X Eh Ak M R R R, B D Al Ak
FHRIERE A B R MR L= I GE . 78 I 5
P X HEAT RS AR, T R KB, 0 AR
R WAL T, — O I B R
Pl TR, SCEERS E R N A AR 7, L S HE AR )
GShieh I R O (AR o R A I A
A SN A2 A R R e R e R
ORI TS /D, g 47 £ 351 A - e 15 I8 B2 4 5
SORTERYIRIRR . Sy e, LA ) = 3 YN 3l X it 780 95 ¥
B E IO BT G, 8 23 A #h Al - R 2
il b, R R HEAR T R AR S /N 22 A RE ) 22 A Y R

[ G T T RS TR H (2013BADOSBO3 ) Bt |l

R, B AR ER A DI/ o AR 7 R TR R A
S PSR

1 M-Sk

1.1 HERX#HFR

LI 0 1 1 X TE R L Ak B Tt Ak 22 R A R
X R BT X G o 1% X B L R A K R 2 X
PEAG A2 S4B K 5 2 600 mm , 4EZ8 & & 1 800 ~
2 000 mm AP HRR 12.5°C, 73 XUE T AR 600
hm® , HLF K HEVR 0.8 ~ 1.7 m, 4 358 i o & ) 75
+,2012 4ELIFT A B, © SEFT AL RS AT IS 2 4R
JINZE TR B0 38 P 5 /MIE 60 /M 81 LIl A2 2 5 A
Flro 10 H vy 3% A s, 5t % % — 4% 600 kg hm ™7,
WAEY A PLIE 3 000 kg hm ™2, Yk4E2 H T A) .4 A
A1, B PR 150 kg hm ™" — 2R < 03 i) 0 98 42
AR IR HEHOK A — R, IF HEAT A6 2R B B R
HEPR .

YR A S (1972—)  J IN AR BN, 1 e, Rl 302, 248 1 e A 25 4R 50 A6 b 8 2k B D7 I A9 BT 58 T A, E-mail : xwjeric

@ 163. com
W ks B399 2014 —05 - 125 U B & ks H 157 :2014 - 08 - 22
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1.2 E#EFRE

2013 4F 6 H rh Ay, /N A WKL, 45 6 B
AR BRI 2R HIHE 4 2SR FE 19 J7 ik 78 Jo b B #h i 4k
22 FH AR 7R 90 DX PN BB I 29 A A5, i A LR X ik
BO12 A 5, 3 41 A RAE AT T AP
Jor Ko INAE A DL A3 BT o BEAS SRAE B0 ~ 20 em
A R O, W - (T AR ) |
pH 25 A HLET G RCA A RO AP i TR
I 7 4 AN BORE A, 4% 0 ~ 10, > 10 ~ 20 em 53 2 K
FE M E A R 4+ 2 3 & e A ML & & X
FHEURE AL mP B, W N e R
Wi, DR B0 5T X3/ A2 77 i S A i
1.3 WEHE

39 pH K B S 1 (oo, ) BEHIN5E 5 +
S8 kR SR ) R R I G 5 A R T ER T
JE 5 A DL R T % TR A0 AR A -2 VU 5 A R
N 43 1SR FH B W (e R R e vk s
AR 2 mol L™ GAL AR 4 B, R FH L 3h T 5 43 7
L (AA3, 8 [E SEAL A #) 43,
1.4 EiEIE

SCH A ERRAR R AR 0 ~20 em HIEAYSEEAR
PEST ,/NZE A it Ry /N2 b AR AR . AR
BRI N A K R ¥ R W AR B oy
HS5Y:<2.0gkg™ ([4%).=2.0~3.0gkg ' (Il
%).=3.0~3.5gkg " (MMK).=3.5~4.0 gkg '
(V). =4.0gkg (V). 45A R+ 52+ 1
TIHEAA K AR SN 4 G <15.0 g kg
(1%%).=215.0~17.0 g kg ' (M %) .=17.0 ~

19.0 g kg (M%) .=19.0 g kg ' (VL) . Jyrfli
ANFRRAE SN S R T ACRRI 25, LA
ERFRE(HENEEMETIZ(>10~20 cm) 5
() JZ(0~10 em) +HEE L& HUAE) KT 1 1
AHLB I ER R . A SPSS13. 0 A {4 i 17 % ¥
Gt AR,

2 iR HiHe

2.1 +EBUERENEEKRER

TR 5 DX 35k 498 2 8 1 o R /N e A DL
Fl, HHEHERN1.34 ~4.72 g kg™ JME T A
[EE T e N A SR NS 3 W R il L
13.9 g kg "1 72.4 mg kg ', PE AT BN 14.4 ¢
kg ™' 1 53.6 mg kg "5+ PEA T I 55, A RO A B
IG5 SRR O B, K R R U ML X A2 0 KA
WA 5 FF A R

INAE SR P AR5 h 4 650 kg hm AN
10.0 t hm ~*, UEWA/NZ 5 FiA S5 4 (0 Tt £ BB T . 1B
B+ 3 ER AR B Th L AN R SR ) R
%, B A= A AR 4480 5 4 450 1 1 380 kg hm ™ °
SRR A, 7E T L DX B A M B AT 3 A R
% IR 5 v 1Y) 7 o
2.2 TEEBEHUMERSNEEFRINEXR

AT R (R 2), L HEAVR & &5 - 5
TR RE AL (p <0.05), 5 LA E RN
BERMIE(p <0.01), H/NAE 7 &8 J A ) i 5%
BFIEAC(p <0.01) o X R U]+ A P& & 0

*1 HEREBIEBAERNETEREDE

Table 1 Physicochemical properties of saline soil and wheat yield and biomass in the study area

GER , - o ) 7 it it
pH Bulk Organic Readily Readily
Salinity Available P Yield Biomass
(w Kiwg =1t 5)  density . matter available N . available K 5 5
(gkg™) (mg kg™") (kg hm ™)  (thm™")
(gom™) (gkg™")  (mgkg™") (mgkg™")
A
8. 47 1.31 2.69 13.9 72.4 21.6 681 4 650 10.0
Mean
GRE (N
8.47 1.28 2.54 14. 4 53.6 19.5 671 4 905 9.84
Median
e /ME
8.06 1. 16 1.34 7.5 29.0 0. 86 268 450 1.38
Minimum
SN
8.88 1.51 4.72 20.2 301.0 120.7 1974 7 140 21.34
Maximum
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JIAE % 2 AR R e R o
PR EY R fE R 3R AL A R RE D U7 I K
PEF BRI O S i S A L
MR IEAH 5 (p <0.01), 2 i T i 58 X 4 £
AT PP e 2 BT RS AT Ol T R AT OB TH 7R 32
A BB R, A T M R
B R SN i R B AR B
I (p <0.01) , & WY 4 38 £ 50 P07 3 R BR Al /N 22
FRUE RN E T R, 4 5 O i
HEHERERFEMRK(p<0.05), H/EE
Y5t UG (p <0.05) X nl B T 5
thigad ey, /D AR A2 B, = 20 B AR A

Tk BRI S, HACE S SN R A
B E EAHS (p <0.01) @ 4240 A 2R B, 3 250
XF 7= B 5 e A 24 % J2 38 3 A BT K SR, it
Ab BRAS B G 0% R AT 40 15 VR T, 3 9 4R ) Y T 2R
RE B v I AR A X T R A X R
Ay B R EE

TR TR NEZ AW FERE, Y
FIAR 72 SN 7R U 0 £ 5 Ak DB A7 /N 22 A 7
WRIE M b wi b BB . A R 5 1k - 580
e AEmEILE L, I ATLUUE S, HEE S
Wl 3.5 g kg B, NE R AR R OKIE TR,
T T140( <2.0 g kg ") K14 46% F1 41% |

x2 TEBEBAMRNEFEREVMEEMBXSN

Table 2 Correlation analysis of soil physicochemical properties with wheat yield and biomass

A

A BB AR A

FHhE i . A R ) PRk
pH Bulk Organic Readily Readily
Salinity Available P Yield
density matter available N available K
% # Bulk density -0.043
£ k& Salinity -0.158 0.262
A HLF Organic matter -0.088 -0.766"" -0.339"
L A Readily available N -0.267 0. 063 0.461" -0.170
A %W Available P -0.272 -0.286 -0.102 0. 199 0.368 "
AP Readily available K 0. 195 -0.636"" -0.369" 0.632**-0.237 0.183
7= Yield 0.257 -0.652"" -0.529"" 0.698 " -0.309 " 0. 158 0.798 "
Y5 Biomass 0.293 -0.588"" -0.531"" 0.637""-0.316" 0.123 0.762"" 0.989""
o BEKFE(p<0.05), = = P FE /K- (p<0.01) Note; = significant level at p <0.05, = # significant level at p <0. 01
SR LB, N RS RS RS 181
SR BT ity
, - 15+ Yield
Y=5590+291.2X" -130.6X (R =0.979) (1)
2 - o
XY /7= kg hm ™ 75 X O £ iR, 27 s

g kg o TR A RS A SR A R A B A
2121220 Tripathi Fl Pal 0 7 A 78 7 A S v Wk K £k
SR RME —IC IR, 5 A SO Y 45 R
AR . B2 VR - R AR 2, N % T BB,
I 454 2% FEAR T ER RE 0 IR A SN R
L4 500 kg hm ™45 Sy /N 22 A6 5 50 4k X 38 04 5 A% H
bR R X R AR, R R
3.1 gkg "UTF . Wik, A ETEUT, LS
3.1 g kg~ AT 7 £ Ak X R E AT /D & A
(1) 16 S5 o

AN BRI A

Wheat yield and biomass (t hm2)
O

O 1 1 Il
1 2 3 4 5

+3988 £ & Soil salt content (g kg™)

K1 AR A LI/ e A Y

Fig. 1 Wheat yield and biomass in soils different in salinity
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2.3 TEBANRMENESR

WEAFHL X, M T K IR, e AR S R R0 R R
S AT , £k ¥ Ak b 9 i R B O, G
T REARHBEZ 5 i, R — AT 47 A 2R 5L
B LA NRS LA R MBS S
B4 % A O, e IR D R T A
AN R B HLBE R A HU S R, A R
1%, A6 B AT 23 BRI, T 6 45 25 BRI AR, 24 0 F /K B
BT F I AL A R LR, B
%k HAE LV S 2 1 s A7, i AT i v £k 43 )
HFER AE WS K E AL, BE TR A Tt KR R
SRS A A ML A R S b VR B 2 O R
665 T30 23 A A Sl ) 0 3 B R T kB 0 Y

A AL A0 £ 28 SR I 2 0 T 4 {3
TR AL X A LT £ A LR A R A R LR
T SCR PR S AR 86 A A L
BRI IG FAE R R 15 ¢ kg ™' o MK
Wk E 532 1A LR & 5 B O A
(r=0.607,p<0.01), H5 ER=xEWK2,

5T

MR E

Salinity suppressing efficiency

091

0.6

10 14 18 22
TAEHRS B

Soil organic matter content (g kg™)

P2 B BT i X R R 1 B

Fig. 2 Effect of soil organic matter on soil salinity

BIH 3 HrRW], E 53R 2+ A IR R OC & AT

B IR R

E=2.163 -0.208Z +0.007 72> (R* =0.992)

(2)
Kb E MR Z RZ LIEAI R & &,
gkg™'s M E=1#, KWL TFZHNWA M EZ
R ILHE AP & R 19,1 g kg™ DR, 72 H
W4T, R)2 AT SR BE 19.1 g kg™
BF AR ARG 2 LR R E R, R
JIE T3 300 £8 19 7 AR U VA DX 3N 2 AR 7 R E R
B LT & P o gy ek SR R A =

19.1 g kg™ LA b, DUREIMEEAE o A0 AT BT 90 42
VEF B A #5513 B stb L 3t R K $ER S5 A % 10 G
U B IS S A HL S B A AE AR
(] 57 | 3t T A HEL R Y £ Ak X B2 A BT kg (H
TEATF 5 X e B AR R DX 3R LA D 4 80 g 9 42 1)
Fbs i, A HER S L

3 % i

TEIEIEER Al X AT /N2 A 7 W5 45 R R W]
PR A R LR, I NP SR A
SO ) IR 1, A B /N A 4 B
WEME . #/NE AR H R 4 500 kg hm ™, 7E
AT HARZMET , LR RN EHES. 1 g kg™
PATR o JEn b A AL B RE S 1 35 AR 1 5 4
B R ER T DA TR B 2R 7 A R G 5 1 £
ORIV A LB R BE 1 B9 888 b, WF 58 DXk
JE LA B S BRI 19. 1 ¢ kg™ I, DAL AR AT L3
AR SRS g Y ) H AR
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RELATIONSHIPS BETWEEN SOIL PHYSICOCHEMICAL PROPERTIES
AND WHEAT PRODUCTION IN COASTAL SALINE SOIL

Xie Wenjun' Zhang Yanpeng' Zhang Miao"®> Li Rui""> Wu Lanfang’ Ouyang Zhu’
(1 Instrumental Analysis & Research Centre, Binzhou University, Binzhou, Shandong 256603, China)
(2 Institute of Restoration Ecology, China University of Mining and Technology ( Beijing) , Beijing 100083, China)
(3 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract To boost food production in coastal regions, a study was carried out to analyze relationships between soil
properties and wheat production. For that end, soil samples were collected in the soil layer (0 ~20cm) of salinized wheat
fields for determination of soil physicochemical properties, and wheat yield and biomass of the sampling sites were moni-
tored. Results show that yield and biomass of wheat was significantly and negatively related to soil salt content (p <
0.01), and the relationsip fitted a cubic equation well. If 4 500 kg hm ~* was set as the minimum target yield, salt con-
tent in the soil should be lowered below 3.1 g kg™'. Soil salt content was significantly and negatively related to organic
matter content in the soil, while yield and biomass of the wheat crop was significantly and positively related to that (p <
0.01), which suggests that increasing soil organic matter content can reduce soil salt content and boost wheat production.
To evaluate of effect of soil organic matter suppressing soil salinity, ratio of soil salt content in the sub-surface soil layer
( >10 ~20 c¢cm) to that in the surface layer (0 ~10 ¢cm) was used as salinity suppressing efficiency (E). The relation-
ship between E and organic matter content in the surface soil fitted a quadratic functional equation well. The effect of or-
ganic matter on suppressing soil salinity became obvious, when soil organic matter content in the surface soil was increased
up to or higher than 19.1 g kg™', which can, therefore, be set as a target value for soil fertility building of saline soil.
Besides, increasing soil readily available K content can significantly boost wheat production, too, in saline soil. In a
word, the findings of this study are of great significance to soil building and grain production in the studied and similar re-
gions.

Key words Saline soil; Wheat; Salt content; Organic matter; Salinity suppressing efficiency
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