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Effects of grazing on spatial heterogeneity of soil moisture and salt content in saline

grassland in low terrace of the Yellow River
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Ecological Met . Division , National Meteorological Center , CMA , Beijing 100081, China; 3. Division of ecological item , Elion Resources Group , Inner Mongolia ,
Duguitala , 017600, China) . Acta Ecologica Sinica ,2006,26(7) :2402 ~ 2408.

Abstract:In order to reveal the spatial difference of water and salt in saline grassland under grazing and exclosure, we have chosen
three transects (770m, grazing; 370m, grazing; 240m, exclosure) in two grasslands, which have similar topography in the low
terrace of the Yellow River in Inner Mongolia Autonomous ’Region. Soil moisture and conductivity were sampled at 10 meter
intervals along each transect by a portable WET Sensor for two soil layers (0 — 10cm, 10 - 20em) . And in each soil layer, we got
78, 38 and 25 soil moisture and salt content data all severally from three transects. The coefficient of variation ( C,) and the
significance of correlation coefficient of the water and salt in surface soil layer were greater than those of the deeper soil layer; the
C, of the water moisture is lower than that of the salt content, but the correlation coefficient is higher in the surface layer. The
correlation of the soil moisture and salt content is higher under grazing, and the variance is lower. Spatial autocorrelation of soil

water and salt is medium or strong. In the exclosure where the stochastic factor is stronger, the difference of the spatial correlation
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scale of the soil water and salt is lower. Under grazing, the difference is greater. Continuous grazing is a factor that impacts on the
spatial distribution and weakens the spatial heterogeneity of soil moisture and salt content in saline grassland. In the exclosure the
distribution of halophytes has a strong effect. While in grazed grassland the distribution of halophytes and soil structure are changed
by browsing and trampling of livestock. This has a big impact as both the content of soil water and salt concentration in grazed
grassland trends to increase.

Key words: soil moisture and salt content; grazing; saline grassland; spatial heterogeneity; geostatistics
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B, BESFNKSE ;T H TR HEE KSR BLEARTE 0~ 20cm BENE B MUk, F 2004 £ 9 A
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Fig.1 Sketch map of transect I and transect [l
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HU B ( Leymus secalinus ) i 3 ; U 8] #8 UL A8 SR 983 ( Suaeda corniculata ) JH8 3 R\ B 35 ( Saussurea runcinata ) ./NE
WS ( Oxytropis glabra) N , B H 5L (Achnatherum splendens) RE W& HH —E . BEZ I MO WHEBEEE
BELCHERK  FLXMNELBRERXKREL, EEEANTRE#MABILE 1,

®1 IFHSGLNEBS MK
Table 1 Vegetation and topography in three transects
LR Transect X B Section(m) WP 5/ NTEREE Vegetation and topography
-30~ -10 R, B 90% , VIE Y i ; Leymus secalinus , coverage 90% , explanate sand land
BE(1~15m) BEFESEMNAND L, ERBFHE, % E 30% ~ 60% ; higher(1 ~ 1.5m)and

~10~
I 0~120 consecutive Nitraia tangutorum sand dunes, less lowlands, coverage 30% ~ 60%
120 - 450 FE(<Im)BFYES ER &, %% 25% ~ 65% ; middling high ( < 1m) Nitraia tangutorum sand
dunes and lowlands, coverage 25% ~ 65%
450~ 770 BRE<O03m) BNV EURFHBERMEM, 3% F 1% ~ 35%; lower ( < 0.3m) Nitraia
tangutorum sand dunes and explanate lowlands, coverage 1% ~ 35%
300 BE(1~15m) BEFAEZMAR Y K, % F 30%; higher (1 ~ 1.5m) and consecutive Nitraia
1 tangutorum sand dunes, coverage 30%
0-1370 RE(<03m) BRIV EURFHEY LR KM, FHE 1% ~ 40%; lower ( < 0.3m) Nitraia
tangutorum sand dunes and explanate lowlands, coverage 1% ~ 40%
0~ 130 BE(1~1.8m) EEFEZMNARVE, ERMBAHE, 3 E 80% ~ 100% ; higher(1 ~ 1.8m)and
I consecutive Nitraia tangutorum sand dunes, less lowlands, coverage 80% ~ 100%
130 - 240 FE(<Im)ARY ES MR K, 2% F 60% ~ 90% ;middling high( < 1m) Nitraia tengutorum sand

dunes and lowlands, coverage 60% ~ 90%

MATHCLB ZATAN L ESHES AR RTERLERAEY 2 AT KESAERMRR
WRE? P, ARRFERL I RBEREIARAEST A, THREEN AN S HE RS ENE
GE, ARG E, R EBENRTEREE o X 0B 317 X B0 40 LA TS BR B R0 RE , 3540 )5 A 3K
BHENHFUERT, BELBTESH . FXETERRARZ L EE R KS5E8 587 R 65 M0 &5t
BRAWEENHEMNERKEN %, H KN 10m, BB AT EHKMG 6S*5.1 KIE . RSSES A%
BEBRERFTRITE,

2 #R5iT18
2.1 TR A oK 4 as 6] 4 R B R e

B ERY EF AR, /N TE X $h A 5 3 L K 4 s ] s A R B R E AR A LK E B m &
FOHEKNM I BBEEZRRR, AR ESMEEHLEKINLZREENHE(E 2, R 2), MBEKTIHNKRE
(0 ~10cm) 5T 2 (10 ~ 20cm) B R R B (Cv) 5334 80.80% F1 69.68% ,BELR 14334 51.80% 1 44.20% , {H
FEREB KA, i T3 & BRI o B 4F 48 B 3T, + 4 & /K B 7E FE B I K T 38 K A IR B 0 EL AT T — B
EUBEMMEEBE, AR 1450m UEMBER T 220m UEHRKR, XHEZX B HKIHERENNE L
TERNZRENRZ(E2), BEMNES, EREA I EKIEENERKRT TR I UEREZIMSBEHRE
HIRIE .

BMBEFHLEKIH I EEREATHEEGARBRAT TR MHEFTEGNEZHAR , X SHEEHE .
TREMEHAEEFEN LR WA MEARBEG L BRI EE—-EBEN TR, HTFEGLEKIRE
INFRBEZREETULERER,

WRITFIHRIFHEAFAR BRI HREE(CHOBRBRM>BHR] >H#KX1T , BERHHFT
EHLBEAKAGENTFRERBEEEAREASEIBMEHEARKEAEZHE, EE6HE(C, + C)BEEX
AREALNER, RI3BFAHMUEG IR KIREERKTFTE  AHETFEH KRS TREER KT HAE
B, 5 R ERFAFNSMER -, ARFEHRCERAES KIS ERREES, 5 — R,

BeESEEEZERTEIEISENSRARESRESTRWHE, R X HE S, 50 LS
S ENESRAREEEEETEAR  MBERME <25%, RHRE LA BRI SHAMELEE IR KAE 25%
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HEREERRRE L BRI MERFBL TR Pk b S5 A, H A N & 3R 585
HYZE ] B AR K, SR AR AR BT 4R 7 3 T 3L B 3 - 0K 43 i 28 18] SR A o BE AL B R o A — S8 I Eo 1, T B
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Table 2 Statistic of soil moisture and conductivity in three transects

o HBH Iew T-es T-dw T-de Tevw Hevs Tedw Deds Hoew  Moes Modw  Oeds
tatistical parameters

BEAE K/ Sample size 78 78 78 78 38 38 38 38 25 25 25 25
3448 Mean 25.46 113.96 23.22 54.06 29.49 82.84 28.66 201.05 12.03 21.50 13.72 22.09
PFMER Sid. deviation 13.28 129.26 10.15  65.05 9.76  71.18 8.54 158.95 9.72  50.57 9.56 46.42
EREK C,(%) 52.16 113.43 43.71 120.33 33.10 8592 29.80 79.06 80.80 235.21  69.68 210.14
B /ME Minimum 5.80 0.60 5.90 0.90 7.80 1.20  10.20 2.40 3.90 0.10 4.30 0.60
B K {H Maximum 57.60 515.40 50.10 305.20 45.90 296.90 44.10 537.00 37.70 181.80 38.60  183.90
% Range 51.80 514.80 44.20 304.30 38.10 265.70 33.90 534.60 33.80 181.70 34.30  183.30

1.0 .IREBRS,: RARB.JRF TR, v RALWKY,s RRLBEFHE;TH 1, I, I denote the transect I, I and 5 and

¢ denotes top layer; d denotes down layer; w denotes soil moisture; s denotes soil conductivity; the same below

—— k2 Top layer —— T2 Down layer
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Fig.2 Distribution of soil moisture and conductivity in three transects

KARRHEREARERNERBLNTREL AZAHER BRKINTELREIKENSGHEET
SRS BRERHKE (£3), L TREBR/PMEETE 600m &4/ , L AR ZH B KEEE 1000m M L, RHAH—
TR, BARMLE, UK RHEENSN BETKZ BRI BA, RYBILERERARERHAT
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HAEGERKSEREXARENERED, MEMEER S ERBMNHOBBHRAEGRRKISRERXR
BEHERMEK,

SH% DERK, ZUHBEIHERIENSAREEBE"  EHEZEAM AR, TBRER
BTR KOSUMEFIFEUTRE BRI > #R 1 >HRD, IHFRAEGKINTEREXT R
HES, B—-RESHHFTEG T RKASESHHENERTRRES,

2.2 BTN LRSS B S F PR

INIER LRI E RIS HTEMEATCREAKSHE, ERRELE TH T KERER, BV R L EH
BAEAARRE, KRG LR EANRBHRBE, WAL T 87 150m ML T FT 30m & K HR K
MBEMERSXRSHE  MERABMXES FERBEmE L RTBREESL, KS EARERZHE, 58
RERRFAHRARMHERZ T AT LML EASEEAF LEPRIEHN"E S HERE L DMNA
KA 2),

HEEGLRERENEREPETHEEY, BERERETRE /D . FHERK, BRANER BBRH
B, BRETREAEAIENTUHERRAAMER BLXIXEXFTR BRI TRABKTFLE &
SMNBEAERL(E2,%2),

3EMEAAR L B SRERSENEUBESKSMHE, XU EHEEREEEDENIREANFES
SHHEER. RIVWBEEGELDR HEEHEITRATRRTFREAESBEALBEUNE ] . IRKEREK
FTTRE BLIMERRESTEMHE B HBERENFRERAESIE S NS HRRERS, SRR,

EFRREL BEKXNEEN LERSAPEHSEMERS , HAHRIANBRINSH EHE, ZHS
BEAEG I RES SRR EEHNT R P ISR EESTEGPHEABRRRES SH —EHE

RI BB EIMABNTHER
Table 3 Spatial variation of soil moisture and conductivity in three transects

ra H Yot EEE  MxRE  SRAAR RERK HEMK HERH
Transect Model Nugget (Co)  Sill (Co+C)  Range (m) Proportion Correlation Fractal Correlation
[Cof(Co+ €C)] coefficient (#*) dimension (D)  coefficient ()

I-tw Exponential 0172 0.958 2428 0.180 0.949 1.848 0.876
T-ts Exponential 1.620 7.249 1094 0.223 0.943 1.821 0.934
I-dw Spherical 0.133 0.367 786 0.363 0.781 1.865 0.834
T-ds Exponential 0.980 4.970 1643 0.197 0.860 1.807 0.933
T-rw Spherical 0.036 0.371 mn 0.097 0.894 1.572 0.721
T-te Exponential 0.503 3.016 476 0.167 0.817 1.531 0.622
T-dw Exponential 0.055 0.289 1106 0.189 0.572 1.740 0.581
T-ds Spherical 0.852 3.747 352 0.227 0.830 1.783 0.788
M-vw Exponential 0.412 1117 728 0.369 0.310 1.904 0.254
W-es Exponential 4.160 11.380 73 0.364 0.377 1.905 0.372
M-dw Spherical 0.231 0.580 102 0.398 0.620 1.848 0.519
M-d-s Exponential 2.270 6.548 614 0.347 0.466 1.891 0.410

ARFLES I HNEEAEREELER, BREAINTREAYBH TR NTRERHKE , xR
GHHRRMENEERSESERNEPEI, AT E ALARZHEERR ] >BHRN >HZ ;R
—HEETELRENNBRRELEEE, ZRREXEENHREL 1 4 S00m, AL T .M #2EZ4E 100m
EE;RARNMBELREES TEARESAAXRENERSER IR T THRAUES LRSS FE W
BHHE,

TRESBEHPERDHARHAN>HR] >HRIARKNIARR I RERKTTE MER
IR BZEHE ; B—KBR HFEHRELR A —MREEWLLEGRI T A A EHEEE,
2.3 BHRTHRTLRKESHFFOBES

BRUEGRELIROKEERRAEB T TR, LA HERRBUETF LB, Hilled™ AN Y5 —
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TREUESHNER R C, <0 1 HABERME,0.1<C, <1 WHFETRE,C, =1 HHBERM; TR,
BUAEGE LR MR FEP SRR E R ; BRI, - 3K 078 FHBN, UEE 43It % 8
B(X2,82), BR Person HXBMBRAMAHRR —-BRARE LEHKS B UR K2 M HELE
0.05 2 0.01 KV B EMK (R4 EEMAREESE 2 KRBREFRRMUE TS S B4 HGEENTHE
R — RN LK S B AR B B T 4%, B8 B 30K 4 1] 3 5k 43 16 9 46 26 R BUE A8 K F ok &
G RIBHBEOKEEXBERTIREZEKNE, A LB KEMEXERTF TR RERMN K HLETHE
#ERBREKS SHAZEHHEXBEYURTEG IR BERRE R EGNEN B EHBEL, #
MEBRE FE SRR b K Z BIA 4 2 MIBBIFMEEE. U EHARERAR /D BBSEES, K
Ext bk EizBMELSEES T HYMER,

FREF LM ERE TR BREKXNEEHRKEFEL T TEMN KGN P EHZEIHE XS,
HAHRAN BN ZM AL, RUNFTHAEEG LB ENSAR RS BERIWERESE —EN L
B, TBCRE G R A BV R R S EES LKA RERARTHAES . A —HET#14k
B L BKSMESZRREEN S, LR EXN ZH W TREABAMA , x5k 2 1% 0135 % R H
Xt 5 o

B4 3H&FE MK Person HEXRR
Table 4 Person correlation test of soil moisture and conductivity in three transects
T-tw T-ts 1-dw 0-tw 0 -ts 0-dw I -t-w -5 M-dw
tw 1 1 1
t-s 0.820" " 1 0.545" " 1 0.634"* 1

dw 0.603" " 0.485" " 1 0.561" " 0.329" 1 0.948" " 0.517" " 1
d-s 0.722" " 0.590" " 0.582" " 0.488" " 0.507" " 0.523"* 0.649" " 0.979"" 0.563" *

* % :0.01 7KV & & 3K (3R ) Correlation significant at 0.01 level (2-tailed); * :0.05 7K S 2 E 48 3% (B ) Correlation significant at 0.05 level (2-
tailed)

KELAAEEERRENBAER, A0S, ALK ZR L HESOHEARELREEL, RRREXE
BE%y 500m; K42 R B K, B BR/DEEAE 600m 224 , BB SHNEBZH TR, HLRLE, X
RENERERIMKGMBDZEHHERRE, HUBRRNMEENR/N HETKZ BRI &K, B4R
AR ERE, M EG RS EEXRENE RN, MEWERB(RERE), I L 2ok h2 E L RER
ERBEX.

BEMNE, RUEGKESRSFHFRERIE BB LR T KERSEHEERSE;HU LR
TERIEN , FEBRREERA—FRELWHAEGKEZESANSHEER BREERRAEZA. &
FF R EEYEFBANBEILS GRS EMYIERNEEERTERNER HFESPXEEYETEE R
FEPLA s M E G A HENEEMBEEA R T REAYN2 R, MEFEY R L EEH0 R E
AR R O, i T PR O R A3 A SR AT BB, SR SCBUE R R R T #h A M W X K 5 4 S R £k 3
MBS, MR T ERER | B, FERBENRFBNERCEMAR, SRE R L RMSERHED,
KER B A B G5 M B4, A A R R B
3 i

ARSI EGHFELI BRI EREZER TR LEREKEERRAEE T TR REKEMERX
PR S ARME  BUE L K S 58 Z MR BRE K KRR RBE /AN KGEEn. 8K
FE—EBRENITR

AR E G L KSR APE SRS H AHX; L HKkES B RAERERDERTE S, K
BEGHHEIEERDTHETFES MANEEG L HKE ST EMEXRENZRIE K,

HEEGDLEEMHEN BREEYEEG TS A EAZRBON TR, REAEILERERAREBNE


http://www.cqvip.com

D000 http://www.cqvip.com]

2408 £ K % W 26 %

 TTRBIR R ; BUBOEE S A Y SRR R B X Eh AR A A A M B O R B, ELAT TR LR RO AE A2 R BT R
FEEFKMEHNEEINELELE, RSB ES T E KBNS BB THR oA RAETHE, B
B, FRERREERAI—MREEWEAEG LR RES MO HHEHERER, FRAEG RN H
FEHRT , B — R X — IR ES R KN SBENEIEEAREER.,
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