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Microscale spatial variability of soil salt content in coastal salinized farmlands in autumn

ZHAO Yongchang, CHANG Chunyan”, WANG Zhuoran, WANG Qiyao, YANG Jingwen, ZHANG Shuwei, LI Yinshuai, ZHAO Gengxing”
(College of Resources and Environment, Shandong Agricultural University/National Engineering Laboratory for Efficient Utilization of Soil
and Fertilizer Resources, Tai’an 271018, China)

Abstract: This study investigated the variation characteristics of soil salinity in micro—domain coastal saline farmland and the
countermeasures of salt avoidance in agricultural practices of saline farmland. Typical inshore saline farmlands in Lijin County and Kenli
district were selected. Under the typical influences of the microdomain, including microtopographies, compactness and coverage conditions,
variation characteristics in the saline soil salinity microdomain were studied during autumn. This was done through field observations and
investigations, sampling, data collection, and statistical analysis of the data of the studied area. The results showed that the experimental
area was a lightly or moderately salinized farmland. The variation characteristics of the saline soil surface microdomains were affected by
the microtopography and compaction and cover condition. The maximum variation coefficient of each microregion was 21.0%, most of
which showed moderate variation. At the micro—scale, soil salt content at the highest point of the ridge increased by 18.6% on an average
compared with that at the foot of the hill, indicating the influence of microtopography. The soil salt content of tight and loosely compacted
areas differed by 44.7% on an average, highlighting the influence of different compaction conditions. In maize fields, the salt content in
exposed soil was 30.8% on an average higher than that in overgrown soil, and the salt content in soil not covered with a plastic film was
44.7% on an average higher than that under a plastic film. In cotton fields, the salt content in soil not covered with a plastic film was 31.5%
on an average higher than that under a plastic film. The soil salt content increased gradually with the change of microtopography from low—
to high—elevation, compactness from loose to compacted, weed mulching from dense to sparse, and mulching from inside to outside the film.
In this study, the understanding of the microdomain variation characteristics of saline soil in the study area during the salt accumulation
period in autumn was improved.

Keywords: coastal; saline farmland; micro—scale; soil salinity; variability
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Figure 3 Sampling point distribution of a single microdomain under the influence of coverage

1% WHART]



KL, % R R VB M 5 A B O S A1 1013

R2 BERBEEIRINE AN O AR 4 IR 3 FIrzn o 25 B, 2B )3 Thi Ak
Table 2 Grade standard of variation degree SIS T VAR AL, B 2B YA A A ZE ]
R CV/% CV<10  10<CV<I00  CV>100 Bl T b 4 18 2 26 5 25 B I 2 (P<0.05) . 35 3 A 1A

AP FFLEF Variation degree 5978 RME AR R SRR S F i 1~3 B KO B BR800k 1.17~1.19 g kg
F1.18~1.19 g- kg, J& 42 FE 3R 5t 4k 1138 4~9 Sl IX
2 HERG545H S-S5 B R S RN 2.44~3.03 g - kg il 2.44~3.06 g -

‘ . o TR B R SRR 09 13 5
21 WERETARRH LRGN SERADIGE iy, b FRWIGEL D@ 65 £ LT

1~9 SRR BRI A0 LIRS foger e 1.06-1.18 gk TR T,

3.501 . . . ) a a
O 2751 Bottom of ditch a a = =

3.00 O ZE[A3ET0 Highest point on ridge == a = b

Hi=

1.00
0.50

+HEEER R Soil salinity/(g-kg™)

1 2 3 4 5 6 7 8 9
34X 45 Microdomain number

AN)NE PR IR AL R 25 S B (P<0.05) 0 T T+

Different lowercase letters indicate significant differences among treatments (P<0.05). The same below
B4 ARERBHEAC Y TESRE
Figure 4 Average soil salinity in different microtopography
*3 ZHMBEERERESTERESHERERESITHHFIE

Table 3 Soil surface salinity and descriptive statistical characteristics of mlcrotopographlc sampling points in wheat field

RSy AR A3

Mg RO A PRI X Pz /MBI

vz A5
Microdomain Microtopographic  Point Soil s-u1jface Mejan Valu‘e- of Mean/ Median/ */F(Eifl)/ FRM Minimum/ Maximum/
b . b salinity/ typical position/ (ko) (a-ke) (g-kg™) CV/% (e-ke)  (oeke™)
number position number (a-ke) (a-ke) g kg g-kg g-kg e kg
1 TEVARTE @® 1.13 1.12 1.17 1.19 0.07 5.6 1.06 1.24
Bottom of ditch @ 118
® 1.06
e @ 1.21 1.22
Highest ® 124
point on ridge
© 1.20
2 B ® 1.16 1.13 1.19 1.18 0.08 6.4 1.11 1.32
Bottom of ditch @ 111
® 1.13
2B A3 Tt ) 1.32 1.25
Highest ©) 1.20
oint on ridge
P £ © 1.22
3 BV o) 1.15 1.14 1.19 1.18 0.06 4.7 1.12 1.26
Bottom of ditch @ 1.12
® 1.14
2 ]34 151 ©) 1.26 1.23
Highest 3 121
point on ridge
© 1.23
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Continued table 3 Soil surface salinity and descriptive statistical characteristics of microtopographic sampling points in wheat field
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Figure 5 Average soil salinity in different compacted parts
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Table 4 Soil surface salinity and descriptive statistical characteristics of each microdomain sampling point in wheat field

TIERZER S SRR

XS RIORI RS TS R P

Soil surface Mean value of WRifEZESD/ AR R R B/ Bkfi

Microdomain Tight Point alinity/ tvical vosition/ Mean/ Median/ (oke™) CV/o Minimum/ Maximum/
number situation  number (Sd ml}( yprea p()?s ton (g-kg™) (g-kg™) 8 X8 ¢ (g-kg™") (g-kg™")
g-ke™) (g-kg™")
10 FAHK @ 1.12 1.10 1.19 1.19 0.10 8.6 1.08 1.30
Loose @ 111
® 1.08
f-n @ 1.30 1.28
Tight 3 1.29
© 1.26
11 FAHL @ 1.12 1.13 1.23 1.24 0.12 10.1 1.09 1.40
Loose @ 1.09
® 1.18
B @ 1.32 1.34
Tight ® 130
© 1.40
12 Pt @ 1.20 1.15 1.33 1.31 0.20 15.0 1.11 1.55
Loose @ 111
® 1.16
P @ 1.42 1.50
Tight 3 1.55
© 1.54
13 L/N1 @ 2.48 2.50 3.35 3.34 0.94 28.1 2.35 4.41
Loose @ 235
® 2.68
e (©) 4.41 4.19
Tight 3 417
© 3.99
14 FAHK @ 2.26 2.32 2.98 2.96 0.73 24.5 2.25 3.79
Loose @ 225
® 2.47
e @ 3.66 3.63
Tight ® 3.44
© 3.79
15 PATR @ 1.88 2.09 2.91 2.92 0.91 31.4 1.88 3.89
Loose @ 212
® 2.26
o @ 3.72 3.73
Tight ® 3.58
© 3.89
PRI b R S b SR A R 4E [F) (4 78 5 5 i T, S5 IX A S R AR 1 22 R

GEEFRS~FTALIFR W, 16~24 5K AL F 9.6%~21.0% F10.12~0.33 g- ke, itk b J&@ T rp &
P AR 1.17~1.62 g-kg ' F11.13~1.62 g-kg ', AR
P 22 BE8N , 2 W 16~24 S X 3 8 T 1 Eh i Ak 3 i
T8, BIREIBOR R B2 BE /N (HA R A5 4y
T KABIEAERN F FORFEFF b, F2 B FORICEN 5 H Bk AHIFFE A FH B (el R, AR AN [l £ X P
PR/ DB B 2 4R TS R KO . RN BRVRRAE R S A AR A R BT AR A e
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Figure 6 Average soil salinity at different cover sites
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o dreiys AUE

(AR RO LI S B EFRE, B
PSR S A S R MR I8 31.4% . RAFHFVE RO
AL SRR Eh % i RS R R AR 44.0% , 3%
BV 552 I 2 i 323 A XU
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Table 5 Soil surface salinity and descriptive statistical characteristics of weed—covered microdomain in maize field

TR

JLALHRA - S

MK g EIRO S N ORI X RRiEZE o /ME O RKRME
. . K Soil surface Mean value of . AT .. .
Microdomain  Coverage Point .. . . Mean/ Median/ SD/ Minimum/ Maximum/
.. salinity/ typical position/ o o . CV/% o o
number condition  number (g-ke) (g-ke) (g-kg™) (g-kg™)  (g-kg™) (g-kg?)  (g-kg™)
16 PR @ 1.34 1.32 1.21 1.25 0.12 9.6 1.03 1.38
Bare land ® 1.38
@ 1.25
g O 112 1.22
Sparse @ 1.29
weed
©) 1.25
RERHE @ 1.03 1.10
Dense 6 114
weed
1.12
17 PR @ 1.84 1.74 1.42 1.34 0.26 18.5 1.14 1.84
Bare land ® 1.69
@ 1.70
F X G 1.40 1.33
Sparse @ 134
weed
©@ 1.25
P 91 )] 1.14 1.18
Dense &) 1.20
weed
® 1.18
18 PR @ 1.35 1.31 1.17 1.13 0.12 10.3 1.01 1.35
Bare land ® 125
@ 1.33
P ) 115 1.13
Sparse @ 1.10
weed
©) 1.13
L ) 113 1.06
Dense ® 1.01
weed
1.04
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Table 6 Soil surface salinity and descriptive statistical characteristics of plastic film mulched microdomain in corn field

LHEREERY MR A

XS BRI s G PCEIE X g ARz AR w/AME ROKME

Mi;:lmd(l;main Muleh cover  Point S‘fiﬁ;‘f;/”' lx‘:zlvr‘:‘ii‘;lzi , M.eari{ M(jdiajl/ §D/7‘ Vo Minjw:rn/ Ma)fimljm/
umber site number (g-ke!) (g-ke) (g-kg™) (g-kg™) (g-kg™) (g-kg”)  (g-kg)
19 4N ® 1.81 1.87 1.58 1.58 0.33 21.0 1.23 1.98
Outside mulch @ 1.83
® 1.98
JEA @ 1.26 1.28
Inside mulch ®) 1.23
©® 1.36
20 JBEah ® 1.93 1.91 1.62 1.62 0.32 19.9 1.28 1.95
Outside mulch 185
® 1.95
JE A @ 1.39 1.33
Inside mulch 3, 132
©® 1.28
21 iz 4h @ 1.90 1.83 1.55 1.53 0.31 20.3 1.20 1.90
Outside mulch 173
® 1.86
JE A @ 1.20 127
Inside mulch 3, 126
©® 1.34
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Table 7 Soil surface salinity and descriptive statistical characteristics of plastic film mulching sampling points in cotton field

BRI R gy o O SRRV e g o g L, BOME ROKME

Microdomain  Mulch cover Point Sol éu-rface Me‘an valu-elof Mean/ Median/ SD/ LS AR Minimum/ Maximum/
number e number salinity/ typical position/ (k™) (a-ke) (e-ke) CV/% (erke)  (geke™)
si . . . . .
(a-ke) (a-ke") g-kg g kg g-kg g-kg g-kg
22 SN 227 () 1.42 1.52 1.32 1.32 0.23 17.3 1.06 1.61
Mulch outside @
1.53
ditch
® 1.61
JEE P 221 () 1.24 1.13
Mu]cb inside ®) 1.10
ridge
© 1.21
23 540274 ) 1.54 1.57 1.41 1.40 0.19 13.6 1.19 1.68
Mulch outside @ 1.68
ditch
® 1.48
JIEE PR 22 THI @ 1.24 1.25
Mulch inside ® 1.19
ridge
© 1.31
24 A28 o) 1.70 1.62 1.42 1.45 0.24 16.7 1.13 1.70
Mulch outside @ 1.60
ditch
® 1.57
JEE Py 22 16 ) 1.34 1.22
Mulch inside ® 1.13
ridge
© 1.18
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