B A3 B 1 K A P38 i Vol.43, No.1
2023 4F 2 A Bulletin of Soil and Water Conservation Feb., 2023

bl EEME KRR S REREFLE

ZHTW"?, Shiv O. Prasher’, 2 Z &, KA A2, KB ?, A FZA, ([TEF
Ly b 2 TR 2 BE, K210 Jdb 075000; 2.9 db & /K TR 5K RIELE S M H
EEEE, KE O Wdk 0750005 3.NMEREH /R RS APRETRER, Bt HIX3V)

M OE: [AM] HERTREPETREX KRN A0 R, B I 1T K T8 IR 75 e 1 5 50K 4 %6 I8 7T
SER R AR AR AR . (D5 ik ] e BOA L0 L M X 4 il 180 /) = i ) FH R0 OB, EE LT LB L A A 3K 4 L3
53 L KT 75 R A 8 AR AR E B 1 AR ()t ) P 28 08 4 350 o A K R U A B . (45 0R ] O AR TR] 4
J5 2, 22 R HL RS A+ HEK B A R e T A K R GE 60,189, HL - HEK R4 A 48 B p A AR
S EOKRAE R R R, @Ml R AEAR RS s WU 0220 em HHEK R4 A R R A —
A B R AR G AL SRR R R T M K B A AR 25 5 . QAR 4B FAE 4 Fh b R R 2 A R 3 B
AHIE XS (p<<0.05) , M ALL SOT™ K F KT . Mg™ il Ca" il # 2 . @2 [ T st 110 i 4 &) 1w
SRS A A IR 134,18 mg/kg, FE MR R AR R 1 A0 R R R A, AL B T IRWR 2 A -
TZMEF, SIS A LZEHERFAE ., O N E LSRN S K774 8% S0 8 3 EAH G,
K™ R H X m A2 EZRF. [F5e] W LA E B 8RR RS mAE N BN LR, %
[#5] FEL 9  JH RS - K 3R U B T M 3 R e R 2SR S bR K o R Y A TS e
KB WACI L MR K ERARAE  RSAS A R KT g

XEEARIRED : A XEHE: 1000-288X(2023)01-0052-09 hESES: S153

MBS MW, Shiv O. Prasher, 38755, 4 WAL F Ak FH 5% - 80K EE R i 5 RBURRE L ).k &
PR 5 38 %, 2023, 43 (1) : 52-60. DOT: 10.13961/j. enki. stbetb. 2023.01.007; Li Yali, Shiv O. Prasher, Pei
Hongwei. et al. Characteristics of soil water, salt and nitrogen distribution, and accumulation on forest
land, cropland, playa and grassland in Bashang area of Hebei Province [J]. Bulletin of Soil and Water
Conservation, 2023,43(1):52-60.

Characteristics of Soil Water, Salt and Nitrogen Distribution, and
Accumulation on Forest Land, Cropland, Playa and

Grassland in Bashang Area of Hebei Province

Li Yali"*, Shiv O. Prasher’, Pei Hongwei'"*, Zhao Lili"*, Zhang Hongjuan'"*, Liu Mengzhu'?, He Yanqing"*
(1.Department of Municipal and Environmental Engineering , Hebei University of
Architecture s, Zhangjiakou s Hebei 075000, China ; 2.Hebei Key Laboratory of Water
Quality Engineering and Com prehensive Utilization of Water Resources s Zhangjiakou s Hebei
075000, China; 3.Department of Bioresource Engineering » McMill University , Quebec , Canada HIX3V9)

Abstract: [ Objective | The distribution of soil water, salt and nitrogen in arid and semi-arid areas were
analyzed in order to provide a basis for preventing and controlling non-point source pollution of groundwater
and sustainably utilizing water and soil resources. [ Methods ] Four typical land use types (forest land,
cropland, playa and grassland) in the Bashang area of Hebei Province were selected as the study objects. By
analyzing changes in water, salt and nitrate of soils, we determined the distribution patterns of water,
salinity, and nitrogen in the soil profiles of the different land use types. [ Results| @O The soil water and salt

content in the playa of Anguli LLake was the highest among the different land use types, with an average
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water content of 60.18%. The distributions of soil water and salt showed medium variability, with a greater
degree of variability in water content. @ The same distributions of soil water and salt in the 0—220 cm soil
profile were observed for forest land, farmland, and the playa (all except grassland) of Anguli Lake,
exhibiting an oscillating shape, homogeneous shape, and bottom aggregation shape, respectively. @ Saltions
for the four land use types were significantly different (»p<C0.05), and their compositions were dominated by
S04, while K*, Mg*" and Ca*" were relatively scarce. @ The average nitrate content in the soil profile of
the playa of Anguli Lake was as high as 134.18 mg/kg. Its distributions in forest land and farmland exhibited
accumulation in topsoil, characterized by less in the middle and more at the top and bottom of the playa of
Anguli Lake. The accumulation of nitrate in the upper soil layer of grassland was obvious. ® The nitrate of
soils of forest land, cropland, playa and grassland showed highly significant positive correlations with K* ,
which was the main factor that controlled the variation of nitrate. [ Conclusion ]| The distributions of soil
water, salt and nitrogen on forest land, cropland, playa and grassland in the Bashang area of Hebei Province
had obvious variability, and the soil water, salt, and nitrogen content in the playa of Anguli Lake was
significantly higher than seen for the other three land use types, thereby posing a serious risk of leaching to
groundwater,

Keywords: Bashang area of Hebei Province; land use; soil water and salt; nitrate; groundwater pollution
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Table 1 Basic characteristics of sampling sites in the study area
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Table 2  Statistical characteristic values of soil water content and electrical conductivity under different land use types
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B/ME O RKRME CEFHE WfEZE TREK FoME  BoME S PE fRifEE BREREK
b 6.04 25.22  12.61 5.70 0.45 0.10 0.26 0.19 0.05 0.26
RAEL M 8.44 25.13 14.39 5.36 0.37 0.14 0.26 0.18 0.03 0.19
BRI 19.22 126.22 60.18  37.72 0.63 3.90 26.60 13.19 7.64 0.58
o 2.06 19.08 8.31 4.97 0.60 0.17 1.17 0.49 0.17 0.35
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Table 3 Characteristics of salt ions distribution in the 0—220 cm soil profile for different land use types
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Fig.2 Vertical distribution of soil salt ions under different land use types
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Table 4 Correlation between soil nitrate and salt indicators under different land use types
LU AR R bR Na™ K™ Mg**™ Ca* cl- S04~ NO; —N  H§&
Na™ 1
K™ —0.264 1
Mg** 0.523 —0.121 1
Ca®" 0.456 —0.477 0.733" 1
L Cl 0.724" 0.094 0.582 0.179 1
SO —0.187 0.517 0.079 —0.036 —0.360 1
NO; —N  —0.553 0.609"  —0.527 —0.389 —0.659" 0.698" 1
B4R 0.879" "  —0.285 0.837 0.757"" 0.713"  —0.144 —0.629" 1
Na™ 1
K 0.108 1
Mg**™ 0.392"  —0.151 1
. Ca** —0.158 0.097 0.576" " 1
R 0.433" 0.086 0.458" 0.021 1
SO% 0.389"  —0.139 0.712" " 0.229 0.298 1
NO; =N —0.160 0.787" " 0.014 0.317 —0.133 —0.014 1
LS R 0.700" * 0.104 0.851"°" 0.494" " 0.557" " 0.543" " 0.100 1
Na” 1
K™ 0.990" 1
Mg** 0.961" " 0.973" " 1
EEm  Ca’r 0.487 0.531" 0.456 1
T#E  Cl 0.999" " 0.987" " 0.960" " 0.455 1
SO% 0.945" " 0.950" " 0.970" " 0.332 0.945" " 1
NO; =N 0.668"" 0.641"" 0.581" 0.591" 0.640" 0.522" 1
o 1.000"* 0.989" " 0.960" " 0.488 0.998"* 0.940" " 0.675" " 1
Na® 1
K™ 0.885" " 1
Mg**™ 0.866" " 0.721"" 1
i Ca™" 0.781" " 0.608" 0.971"" 1
L clr- 0.945°"  0.938"°  0.783"°  0.673"" 1
S04~ 0.811"" 0.749" " 0.541" 0.460 0.834"" 1
NO; =N 0.925"" 0.817"" 0.811"" 0.722"" 0.842" " 0.683" 1
ZES B 0.988" " 0.928"" 0.864"" 0.770" " 0.979" " 0.804" " 0.901" " 1

o FRIONH A B3 (p<<0.05) 5 » + R AH KR PEM i 3 (p<<0.0D) .

3 W

AL L Ab 1 5 5 X il TR E A K
SCHb BT EREE o A EAK ER R R B e AR B A K R A3 A
MCHE R . [z A A R R 7 2 5 T
AKER S AR . A DR R I LRI X
A A IR T R A A L (R R 2 L X A R
LB R GAT R ™ H L By KT 70 1 B 0 A X 4555
A8 R 0 AT R AN 0 AR T X 4 R
DUERY B P BA mEAR . ASCRLN T R AR
LA K F RS T A B 3t 01 22 [T B 92 1 T8 8 IS A
WEFENS 4 BT T ey oK Eh e Al AR AL L. B A
KA RARMPE RN L & T AT, XS
A ATE T R £ P2 LB = i N DRI T 45 R —
BCRWATME A —ERE Ed R B wifl, =
S DR S 2R T v 1 A B R A R 0 A A 0

JEAR T, HA SR Nk T T 2 3 AR A e AR R
B PR #E SR B E AT 35 Y 1 N 23 B nl By i6 1
ik, FRX LES B AR . SOT HEE
TN E R B TE AR R R AE AR B b, 4 5] 6 FlET
WYEER B T BE Y 45.97 % F1 58.14 %, 1fij £E 4 [#
L )RS RN R b v, T AR B LA Na® L, CL
MSOT KE, 5REEF M XA B8 —
ES QTIN5 3l = a7 7 D AR (O 1 B Y 0/ SR Rl
A2 3 A T AL 2536 . 22 B 10880 S 32 22 10 46
¥ R ZH N NaCl #l Na, SO, ,

T AR, Hb R K T Y ) B KA 4 BRI LD A B
IR, H AR WK RO w5 Je i 2R K
Z— RIS A R BRE S RAE AR kO KU 1
DA R N w2 R 2 A N e s Sl
A, WEoE B R b R R 2R A S A B
FUEE R 2 5, o IR 2 HE B 51 & T~ /K5
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2 T A5 < AL 30U b ) R R K R A 5 R BURE 59

YRS FEEE A5 . MR R 2 7 0—40 cm,
60 cm DL B il 25 000 AR XE 4 4F e s R . A E
U MM AR AEAR [ 60 cm AR IR AR BB
43594 1.9 mg/kg 1 2.11 mg/kg. 7 K@it A7 T
A A BURLRE B AR K AR TE (10 mg/ke) . SR IR 2EH
2021 AEAESRACELXT 7 S8R SRR X 55 1Y 3 & KRR
i 5 A B - R K A A AP Y E O 16.62 mg/L,
HbR AR 42,860, 3% 3R A W Ao o e IS R
PR A RS AN KRR IR E B R i HERS
AN VT 1 1) R 2 U A S T 6 MR K i R A AT B
PRI, 7 2R A7 305 204 1) 2% 4 R T LA A5 R AR = 48 b i 2
Ay B, 2 TR R 2 R A A
{H & 553 160.99 mg/kg, i TR KR i, B 4
A H R KR S TR TS Y IR L X 5 SR T DO N %
(] EEL i A T YT 3 S8 K A R 5 Y 2 SR AH ] X3
BB B AR M A= 7 0 Bl T SO R KA R R S e
) T B R L 9 XML K BR A ) AR A A R

4 g

(1) B8 XA [R] A+ 3 A 7 X+ 8K 6 40 A A
B I 22 5, 2 TR 5L TR I8 OIS - 4 5 UK % (60.18%40)
53R (13,19 mS/cm) B E 54 BRI R+
) T P /KRR L TR ) o AR S L K R
A EFLRE R TR S % 7F 0—220 cm )2 L bR 5
P A 22 [ B 8 S L 5 5 K R S L SR gy
A7 — B0 40 B R H XS AR R A 5 R K R
a5 oo I TN S ol o = e =527 E U

(2) 0220 cm 12 Na™ 782 [ B 5 18 5 .
AR R AR B 2 ) 25 S 3 (p <<0.05),
K", Mg*" ,Cl™ , SO 7£ % [A HLjst -1 i 5 FoAth +
Mo B A B e 22 S B Ca® 5 HA 3
FRALA O o 5 3 25 55 0F 90 X 3R 4 8 7 41 A DA
SO MNELK',Mg* ,Ca®" & 8% R, SR A
M SOT™ 4rA0 &5 2 6 AR A B A Bl 1 2 7% 3 14
1717 B8 ALK 5 2 1 B J 8 38 IS L R b Na ™, CL L SO
it > 395 LR SR A A A R B ]

(3) TN AT 35 & A B R 22
TP 51K (128,26 mg/kg) B (4.46 mg/kg) .
B4R H (2.7 mg/kg) MHL(2.33 mg/kg) , 4 [F B 5
T AT T EE A b G JRURS: 5 ARk R A A T A 4
T Y 785 2R AT S e SRR, 2 [ L Y TR ARG A S R
I3A EF 2L R OSSR S SR o A A A
BA—FGA R LA A M AS AN S KT &2
B E R EIEA G, KT X T HF 50 IX 4 A 25 A
Gy A MR AL A EEER .
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