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Analysis on soil driving force affecting biomass distribution of desert plants in Ebinur Lake basin
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Abstract; Taking desert plants in Ebinur Lake basin as research objects, biomass of desert plants and
soil factors of plots were assayed, and their statistical analyses were conducted, and soil driving factors
affecting above- and under-ground biomasses and total biomass of desert plants were discussed by using
redundancy analysis and Monte Carlo test. The results show that coefficients of variation of above- and
under-ground biomasses and total biomass of desert plants in Ebinur Lake basin are all above 70%, in
which, that of under-ground biomass is above 100%, indicating that spatial distribution difference of
desert plants biomass ( especially under-ground biomass) in research area is relatively big. The means of
moisture and salinity contents in soil of research area are 2. 01% and 2.47%, respectively, indicating
that their contents in soil of research area are relatively low. The results of redundancy analysis and
importance order show that organic matter content, total nitrogen content, available phosphorus content,
and pH value of soil are the major soil driving factors affecting above-ground biomass and total biomass,
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in which, organic matter content, total nitrogen content, and available phosphorus content in soil show
extremely significant positive correlations with above-ground biomass and total biomass, and their

importance from big to small is as follows: soil organic matter content, soil total nitrogen content, soil

available phosphorus content, soil pH value. Moisture content, organic matter content, and pH value of

soil have significant effects on under-ground biomass, in which, soil moisture content shows an extremely

significant positive correlation with under-ground biomass, and their importance from big to small is as

follows ; soil moisture content, soil organic matter content, soil pH value. The interpretation amount of

soil factors for above- and under-ground biomasses of desert plants is 54. 34% and 32. 39%, respectively.

It is suggested that there are differences in spatial distribution of above- and under-ground biomasses of

desert plants in Ebinur Lake basin, and organic matter content, total nitrogen content, available
phosphorus content, and pH value of soil directly affect the productivity of community, and soil moisture
content is the key soil driving factor determining the under-ground biomass of desert plants.
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F 1 ibWmiE AU a2
Table 1 Species in sampling plots tested in Ebinur Lake basin
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Fre GBS # HETE HEAH/ %
No. Species Family Life form Importance value
1 ERHHE Suaeda salsa ZEF} Cenopodiaceae —AEA R Annual herb 59.5
2 1E4E4E Karelinia caspia %5%} Asteraceae ZAEHHUK Perennial herb 1.1
3 IINEE Aeluropus pungens KAF} Poaceae ZA4FH B K Perennial herb 3.4
4 FLE Mulgedium tataricum 2B} Asteraceae ZAFEH: HUAK Perennial herb 0.1
5 X539 Horaninowia ulicina P} Cenopodiaceae —4EA B Annual herb 6.9
6 = Phragmites australis RAEL Poaceae ZA4FH: B K Perennial herb 1.0
7 s E Seriphidium kaschgaricum 355} Asteraceae 4 B K Perennial herb 13.6
8 ¥ B3E Salsola collina ZEF} Cenopodiaceae —AEA R Annual herb 2.2
9 HIVPIZE Salsola tragus P} Cenopodiaceae —AEA R Annual herb 1.0
10 VOIE Agriophyllum squarrosum #EF} Cenopodiaceae — A B AR Annual herb 1.0
11 BAA) 2E5F Festuca pratensis ARAB} Poaceae Z 4 HUAK Perennial herb 0.1
12 B FK Apocynum venetum JeFTHEEL Apocynaceae HEAR Shrub 1.1
13 U6 Alhagi sparsifolia 28} Fabaceae H#EK Shrub 5.5
14 EHITUR Kalidium foliatum il Cenopodiaceae HEA Shrub 1.3
15 FH il Nitraria tangutorum $EFEF} Zygophyllaceae HEA Shrub 0.1
16 EEEE4E Reaumuria soongarica FEMIAL Tamaricaceae HEAR Shrub 1.9
17 Y Calligonum mongolicum B} Polygonaceae WK Shrub 0.2
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Table 2 Statistical result of biomass of desert plants and soil factors in Ebinur Lake basin

s RSB )

Eizta R/ME ICNIE] HyfE 5t R %
Index Minimum Maximum Mean Coefficient of variation
Hi_b 3B 4E A 478 Fresh biomass of above-ground part (g« m™) 7.81 280. 51 63. 89 70. 04
Hi_F 3BT 4 4548 Dry biomass of above-ground part (g + m™?) 4.72 123.95 3112 73.98
iR e 4 4 ik Fresh biomass of under-ground part (g + m™?) 0.33 110. 00 17.87 119. 62
R F 444 Dry biomass of under-ground part (g« m™2) 0.12 53.87 11. 11 106. 16
SRR Total fresh biomass (g« m™2) 9.79 381. 84 81.76 73.79
ST EYE Total dry biomass (g + m ™) 5.87 172.08 42.23 76.37
+ 485 7K 3 Soil moisture content (% ) 0. 44 7.90 2.01 75. 62
+ 35 Soil salinity content (% ) 0.52 5.49 2.47 38. 46
+3% pH {4 Soil pH value 7.23 8.39 7.76 2.45
138458 & Soil total nitrogen content (g - kg™') 0.02 0.21 0. 06 66. 67
+ 49 4B & i+ Soil total phosphorus content (g + kg™") 0.21 0.37 0.28 10. 71
AW 5 Soil available phosphorus content (mg - kg™") 13. 94 34.53 18.25 17.59
A HLT S i Soil organic matter content (g - kg™') 0.25 5.48 1. 64 62.20
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FHET Axis 1

T Axis 1
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Cay : + 357K Soil moisture content; Cgg: + 3SR Soil salinity content; pH: + 1 pH {H Soil pH value; Cgpy: +HERH & Soil total nitrogen
content; Cgpp: THEAWEE I Soil total phosphorus content; Cgyp: 1 HEH AL It Soil available phosphorus content; Cgoy: T 3EA LB & & Soil
organic matter content; FB,p: Hi_ [ fE /5 #) & Fresh biomass of above-ground part; DB qp : i LT 44 & Dry biomass of above-ground part; FBycp :
bR R A ) e Fresh biomass of under-ground part; DByep : Hi N &8 T4 45 Dry biomass of under-ground part; FBy ; EfE Y Total fresh biomass;
DB, : BT Y Total dry biomass.

a; i B4 & Biomass of above-ground part; b: Hi N #2E4) & Biomass of under-ground part; c¢: S/E# & Total biomass.

E1 htWRERREmEmES T ER TN _4HFE

Fig. 1 Two-dimensional ordination diagram of biomass of desert plants with soil factors in Ebinur Lake basin
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Table 3 Results of importance order and significance test of soil factors for biomass of desert plants in Ebinur Lake basin

FEMHF b EIA Y Above-ground biomass R A Y Under-ground biomass EAYE Total biomass
Importance i 1) g9 1) ™ 1)
T Gy SR L S o L
1 Csoum 27.8 0. 001 Cgym 30.2 0. 007 Csom 28.1 0. 001
2 Cgry 23.2 0. 003 Csom 22.7 0.015 Cary 21.9 0. 005
3 Cgap 22.9 0. 005 pH 17.1 0. 036 Cgap 16.5 0. 009
4 pH 13.4 0. 020 Cgrp 9.9 0. 140 pH 15.0 0.015
5 Cyrp 8.3 0. 065 Coryn 9.8 0.153 Cgrp 8.2 0. 087
6 Cgs 3.2 0. 346 Cgs 9.5 0.175 Cay 5.7 0. 155
7 Caym 1.2 0. 658 Cgap 0.7 0. 865 Css 4.7 0.260

D Coon s TIEA LT & i Soil organic matter content; Cgpy: 1342 %( & & Soil total nitrogen content; Cgyp: 3838 2B 75 ft Soil available
phosphorus content; pH: +3 pH {4 Soil pH value; Cgyp: FHEAME I Soil total phosphorus content; Cgg: T R AL Soil salinity content; Cgy :

+ 4385 /K Soil moisture content.

DA HHE T SRR R The interpretation amount occupied by soil factor in the model.

3 i frga

B W i SRS AR A T PR A e L
LS A AT AR 23 () 3 A AT B A SR T S
R S A B AR TS B . DR X S A
Yyt b AN T A Wy DA KR AR W T R
P KRB VER I A5 R R R HLT S 2
R O S pH B K SR AR ) A
AIRZ IR

WA MY A KL E o b 20 0E Ay
B TUARSIHTAS SR AU S W K
IS E A Y T AR R A R IR ARG S R
TE LA T R AE PR i S B AR E I -, T
X AR K A 5 SR B e T A A S R A A )

TR XA B TR 2 G T PR AR R, L
FRECHE Z2 7K 6 U8, T 2 FF B B 10 A2 R VB | 42
ERREE A R KRB A AT
KEFFAREY) AR AR F AT DL FE o0 #4458
FEKAK, BFE L HOK MRS E A ERT R
ZAYE R Rt AR B R o,
HES KGN R 32 3 B 7K 4 T 28 2500 R ™ R,
R AERK AT REZSUTIE YRR Y =R
H Az,

NG ARES R G, A EY .
TR 53 W6 ) R Bl ) 2S48 02 1 3G L BT A 32 ok
PR S O A ) T L A RN AR
F, G5 R B — R 5 R, M AR I,
FHHUR A ENEAR 1.64 g - kg™, & T4 FHF
BRI (32.3 g+ kg ), LHEF 95% L) ERA R



%3

5K A, AF RO SE LI R R AR A A e A 1Y) SR Bl 1 S B 17

AR AE YT T 22 P i e R I T AL R,
TURATEE R S s H AL & 2 5%
by FTEVELAE A b RN M T AR R A I SO
FEIEARDG, X AT BB R SR LT R (R A K R
BT IR0, AN, B T3 s s 1
FEY) A HAz T D A 78 2 W sh ) 2 (il
FER A AR IR, 580 A P & 2w A%, H
PR B 2.

TOAR AT EE R0 . Ui i dek - 398 4 U bt
ZHDSE AT b AR W AR B B (R A
Ry A LR S T b AR IR R
fen P LTI S TR A L B AR A A R R A
R EEAEYEABEMRER R, R)Z L EHEY
RS AT, LAY A DIE s T 415
HRUZ SR B G2 B AAE IR b i A R
o EFEAE RGN, AP SRR R
AE LAY A K A RGN FY Xl fE
A TIFSE X 4 4 AU R AR, o R A
EHEMEERAN R, LA SESEYEIFA
SRS R B OC R MR —ME BN LA
R R BEIE A R R, TE R K N
A F G H WA IR YA RS B S A

- S A R B e o ORI A FEAR AR
KEESRPERIGHAOMENER . LRk
AR B - 3R L R AR A+ R XD | Bkt
B+ (EhEk L) A EDY ) B AT R,
S P R R A, UL OM 8 A - B T R
o h Ry o T b o R 2 RO R T R AR
FEOROmAR ™, 8 P b 7 b X - 393 A v & B
S AR A M AR ) 35 R R O )
FHRCREEGR Y H A3 pH (E36 00 AT 2 ka4 5t 1 4
HRBERFTRSY ) ARBFSEIX 5 pH [E R EIE N
pH 7.76 3 T SR YT B Z pg Wi, 7 +
BB K A A LT A I R VE R 2[R 4 1 5
T A RGN

FEIS MY Bl PN 398 pH B B2 T LA AT 4
TRAR R A L S A R AR 3 S AG 06 45
LW SR AR L AR AR R AL )
LAY S T3 pH AR B & EMSC, AR
X+ pH {HJLH N pH 7.23 & pH 8.39, J& Bl 1%+
B AR TR A A TR A RS A AR T B A AU A Y ()
F AR 3l e B A A A T AT A ) T S A

W%t L3RR AR, R AT X e e AE
Y22 i SRR Y , AT e s SR B AS F R AR, fe E
M RS E R TS R BT R i TR B A BT T

H &b
+He /),

L5 LTI | 3d i S e AR M A e oy
ARFIEAY 1 9K B g 20 M A5 DU 4598 1) SC
TR B AR Y L 03t T AR AR Wy S S A R AT
TEZS (8] 73 A3 B 22 50 S BAm st 1 o0 ALy i s )
A 255 U 5 2) A A BILR &5 4 RO
B AR A pH (HJE T AR Y b AR AR W R
BRI A, 0 B PR AR e R DR E MR
YO AR | e S | O
g R pH {H;3) R HERYE KR AL R A pH
(B ST T i A e ) T B SRR [ 1,
Hh SIS TR AR I S A ) 11 O
IS

SE 0k

(1] JFWRoE. PR SRR X AR 2 RE M MO G st e [T, A
WERME, 1997, 5(1) : 40-48.

(2] =EE, 5k W, 2 B b ERE RS Y 208 i R
AT IESHTLI]. HETE, 2012, 32(1) : 47-53.

(3] ¥ %%, Wit Blail, 55 MBS A S AR SR A i %
LIRBHARTRAMII]. BRRIE, 2019, 41(1) : 63-74.

(4] BOBIX, FRifFGE, 5k M8, 5. 2505 7K GBS 3t 158 2 4 A
YRR SRR Z AR PR SEma [ )], AR5 2E 4R, 2014, 38
(2): 167-1717.

[5] FEKEE, kR4, TW, & SASRE PR 2R B
HAREMEMA SRR LR[T]. Bl A%, 2005, 22
(6): 1-17.

[6] AARSSEN L W. On correlations and causations between
productivity and species richness in vegetation: predictions from
habitat attributes[ J]. Basic and Applied Ecology, 2001, 2(2):
105-114.

[7] ANP, LI X, ZHENG Y, et al. Distribution of plant species and
species-soil relationship in the east central Gurbantunggut Desert,
China[ J]. Journal of Geographical Sciences, 2015, 25 (1):
101-112.

[8] MW, £ &, JHfEdh, % e 5 S8 w ) A Y R v AR
PR BRAS AN L (] AR BRI, 2014, 38(2)
159-166.

[9] Z=h3, v, sk, MRREH i FIF AR YR R sl
[J]. 24, 2009, 18(4): 1-8.

[10]  fIEoF, & #, B, 5. SCHllieH B AR R XA P
T ZFEMERT LI AL R TR L[ T ). ROl B2, 2010,
47(5) . 1018-1024.

(117 D E, BOGME, 2, 55, $hs T3 LAY 2 K



18

T BT IR 5 3 BT o

528 4

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

PEME R K A= R AR B AT [T ]
(11): 141-147.

WEZR, BOUHE, g8, 4. SCILWEt AR X 4 Fidt
BUREIRH) L RE MR AL [T]. TRIXIFTE, 2017, 34(6):
1278-1285.

B H. IR AT [ M].
1, 2000.

BB, WINAE, E2E A R SRR bR I VA R S
FEMIOTEL]. R, 2012, 49(6) : 1257-1261.
DANNOWSKI M, BLOCK A. Fractal geometry and root system

TR R, 2015, 42

3R dbmt HE A& AR

structures of heterogeneous plant communities J ]. Plant and Soil ,
2005, 272(1/2) : 61-76.

FoOWR, SRAER, RN, % T R XA A s
6150415 A Jm B G2 2 (7). Bl 224, 2018, 27(2):
26-35.

BB, MR A X A 3K 23 A e X B AR 2 R e ad B
BISZ [ D], Bk P4 b e ARBE B JC 2 B¢ I 3R 355 2 B,
2014 117.

PERSSON H. Spatial distribution of fine-root growth, mortality and
decomposition in a young Scots pine stand in Central Sweden[ J].
Oikos, 1980, 34(1): 77-87.

i A8, BREH, EER, . PR S 2 A+ Hea il
BRAFFAE BCHS AN R [T R4l 2004, 24(3) : 469-456.
LI X R, JIA X H, DONG G R. Influence of desertification on
vegetation pattern variations in the cold semi-arid grasslands of
Qinghai-Tibet Plateau, North-west China [ J].
Environments, 2006, 64(3) : 505-522.
Tk, LB, 48 %, . ORIE LR MR R g v AR
KA CAsZm 1] fEYZRAE, 2013, 19(3) : 67-71.
SRR, WEUK, MR, S R I AR AR b 1 b
BRI RAHMELT]. AR, 2009, 18(4) : 1484-1491.

Journal of Arid

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

B W K, MR R, S IR S I BE X 3 Uk

HURAE A RRER AL T]. A 35544, 2009, 29(12) : 6392~

6400.

T, WihE, PR, & USRS B AR R 2

FEPE RS R R SC R ()], PRILAE 244, 2015, 35

(2):379-388.

T T, L b b A B S 2 b g A RO A R AR Y

[J]. HHEER, 2017, 48(2) : 413-419.

X, ERRERL, WG, A KBRS SRR AR A

A=A )], LGER, 2014, 45(4) : 897-902.

MRS, B, skfE, 4. ANFEHEALALHE T 21 8 5 05850

R R HSE A R T [ 0], FEat A K224k, 2009, 32

(4): 112-115.

FRE AR, BOLHE. S UL R BRTE AE H ETE 2R

LARBFPEASAILT]. WAL, 2017, 25(1) : 34-45.

POk, ZEAH. IR O S R PO R TR

[J]. "HEEHSMEL, 2011(6) : 76-82.

ZHOU X, ZHANG Y, JI X, et al. Combined effects of nitrogen

deposition and water stress on growth and physiological responses of

two annual desert plants in northwestern China[ J]. Environmental

and Experimental Botany, 2011, 74(1). 1-8.

RE, BRAIZE. P R B b IR R SRR ],

AZAEZRR, 2010, 29(7) : 1440-1450.

MA Q, YUE L J, ZHANG J L, et al. Sodium chloride improves

photosynthesis and water status in the succulent xerophyte

Zygophyllum xanthoxylum[ J]. Tree Physiology, 2012, 32(1):

4-13.

Wlle, BOWZE, 2ty 5. ERAAEYE T UG R Y A R

PE[T]. EAZER, 2010, 30(17) : 4617-4627.

R, BRI, AR, % = TR 8 S R S

TR TR HTT]. AR, 2014, 34(4) : 878-889.
(RHEHE: KAE)





