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Study on vegetation characteristics and primary productivity improvement countermeasures in temperate
desert steppe
Li Fu
Ningxia Normal University
[Abstract] The vegetation characteristics and primary productivity improvement of temperate desert steppe
have always been the focus of many scholars' research. In this paper, the family farms and pastures in the desert
steppe area of Etoke Qiangi in Inner Mongolia were used as the research carrier, and the plant community types
in the study area were divided by means of two—way indicator species analysis (TWINSPAN), model
correspondence analysis method of trend removal, model correspondence analysis method and model
correspondence analysis method, combined with CANOCO 4.5 sequencing method, the plant community
types in the study area were divided, the relationship between natural grassland vegetation and soil was analyzed,
and the primary productivity improvement countermeasures were proposed in combination with the actual
production. The results were as follows: (1) The 18 communities divided into the study area were further
verified by the CANOCO 4.5 ranking map, and the results were scientific and credible;(2) The 14 soil factors in
the study area had a certain degree of influence on the distribution of plant communities in desert steppe, and
the effects of soil moisture content, bulk density and available phosphorus were the most obvious.(3) Available
phosphorus (0—10 ¢m) and organic matter (10—20 cm) were the soil factors that played a decisive role in the
outcome of species diversity in the region. (4) The correlation results of species richness, evenness, dominance
and diversity index of 18 communities showed that the contribution rate of vegetation species dominance index
to diversity was greater than that of richness index and evenness index. (5) Among the 18 communities, the top
3 aboveground biomass communities of Artemisia annua + Whitegrass + Artemisia nigra, Artemisia nigra + old

melon head + Artemisia spp., and Artemisia nigra + Artemisia nigra + Artemisia nigra communities can be used
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as the focus of research on the sustainable development of the study area in the future. (6)The scientific

utilization of water, heat and land resources, the rational allocation of herd structure, and the formulation of a

reasonable grazing system are the keys to improving the primary productivity of the study area.

[Key words] desert steppe; vegetation characteristics; primary productivity; quantitative characteristics; Species

diversity

B BRI AL = 7SR i AT TR PR R L E — 5 B AN BT
e B A ML Y0 &, T ARG R b5 5 Fl i T 34 A AL
VIR AR, Re I BB AE B AR NI AR RE DD, — E
RULHETRME SRS, g R R R R,
M BRI A 7 TR F R 2 T, AR AR ORI, B
MO RE A AR . BEVRARAE . R EDRI S BHR T IR )
PAET 7, WA AR DX I N ) R SR B M AE A A A 3R AT A T A 2,
X153 I Hr R A BEVE S T R RRAE 7= S o, e AR IE SR T S
R TFIM AR R, TSR _E 58 IR A 7 3 F 0 S L
EEx PRI ATHE T

Y, B R R T VAR XA RS (TWINSPAN) |« Biash gt
YN (Detrended canonical correspondence analysis,
DCCA)  Bi#a#a %} B 43 #F (Detrending correspondence analysis,
DCA) . HLYE Xt B 43 #1 (Canonical correspondence analysis,
CCA) "™ o AWHFCR AT a Al B ZHEMEIREAHSE &, M BIFEHL N YD
FhZ FEPETHRL G IR, BEATHEVE R 20 FOREVR 1) 2 AEME I LU, 1 —
o TR 3 A0 MO SRR TR R R

1 R 5FE

L. 1R 5C X AR

UG vn AT L AL 58 /R 22 i e SR ) B 5 VDB, JbEESE
FoooiE, RIESH K, 5V FL. il kT B i B4R,
Pi5 TR AR T DRIX P B4, S 218X 10'km’, My
HALPR106° 26" ~108° 32’ E,37° 44’ ~38° 44’ N, #ik
1161~ 1564m, J& i e i il B~ 5 T FORR AU, HIR
Ko R, FIRE, B, R, TR,

L 2WFFE N2

1. 2. VR VRS R A B 08 o 2 R HE T

FEEFAMA A LR |, SRAITWINSPAN 2. 3HICANOCO 4. 5HEF
FHEE A%, BB IR TOR), X586 o A il 14 e v L
TR E ST BAT 025, FHMEBhArcGIS 10. 61347 BEE R kxR
T, W FCREVE R BURHE, JEo T iE i i 5 B TR

1. 2. 2R M S L SR W B I P 2 B S T A R T
KATF

TE ORI R VA SR B R AL b, RRYE A RV 95 47 Fh B4
HATEE ARG, AT BN RV AR I B DA K
HENFSEREL MAERL. &R —EN SR
SIBEFR AN, 18I CANOCO4. b 4 4% A4, Dy Be gk AT B 4 4k, 18
i Run As Date # 4 3 47 I 8] 38 47 Ji5 7 i i CanoDraw for
WindowstHil &, i Bdar b 45 R b (0 kA5 B B3R5 B i g

KA

KA, BRI SRS IR TR R .

L3METH 575k

PIRE: T6H RTH, FFRIFAX M FR R R 4
R R R AR BE A 2 5 300 S IR, 7E65°C ML AR &
FEN SR BT, B B R P SR v B TR AR AR BRI s, AT R
ENE, 558 R E .

FIEFRME: T EFHME WY 7 R 3R AN [ KA st X 45K
PP A i, R IBURE A R RSO T 7 LR HLBCR:
F B TRAT AN I, 2R AHS0—K.S0:: CuSOy: SefE Ak 5 4
H A YLK & AL (BUCHI—K360, B 1) W5 .

Fel T SR A R S AR P VR R AR

HL3E
BEA B - i
. . o J 7]
ity | EEE | WE® 4 (cm) )
%(g ccm’)
» - 32.80+ 20.31+ 198. 74+
b VRS L+ BT RS C1 0.25
5. 45ac 4.65g0 13.59b
. ) 21,60+ 14.89+ 42. 85+
BB+ R RO c2 0. 24
7.93b 2.23g 22. 40b
I e 35. 14+ 22,41+ 247. 57+
KB T B RE c3 0. 39
6.53ac 4.28gn 19.95b
I B 12.80% 16. 38+ 222. 13+
BB SRR R c4 0.23
2.82b 3. 14gq 19.93b
24,25+ 30. 49+ 1612. 84
B B BRI c5 0.33
6.69b 8.88g 9.75a
_ 45.50+ 23.72+ 524. 27+
FEBR RO+ R c6 0. 50
7.63a 4. 76gm 31.52b
. ) 23.71% 27. 64+ 114. 55+
B E TR c7 0.29
5.23b 1.14gj 6.36b
. I 20.20+ 64.13+ 681. 93+
PRV B AR c8 0.29
6.48b 3. 51bcp 18. 96b
" e 41,50+ 76. 35+ 1098. 734
B kB TE c9 0. 17
33.50ac | 30.0labp 83. 66ab
. B 29.33+ 27.91+ 34,61+
KB UK 2 TORRE R C10 0.29 ]
8.00ac 4.63gi 10.55b
e o 19.33+ 62. 45+ 531 64+
SRIDEEHE S BT c11 0.15
11.57b 7. 63bep 22. 42b
= . 5 29,00+ 25. 42+ 563. 94+
B IR T R c12 0. 34
5.0lac 3.89g1 29.97b
: B 23.00% 58.94+ 223. 19+
ST BSOS LIE | c13 0. 29
8.50b 8. 08bfp 8.97b
o B 24.60% | 101 03+ 617. 92+
BerHas L+ G B | Cl4 0. 22
5.11bc 20.00a 17. 26b
. 28.67+ 26. 94+ 377. 51+
VTR D R C15 0.21
7.54ac 14. 14gk 9.96b
N . e 19.804 63. 40+ 637. 27+
FBOREHE /NS B TR Cl6 0. 22
7.65b 14.81bd 58.57b
o 18.50+ 29.43+ 40.73+
L SURE AR e c17 0. 16
1.71b 1.80gh 24.61b
T ) 29,25+ 19. 26+ 19.77+
AL 5+ S TUTVRE c18 0.18 R
5. 75ac 3.63gp 9.27b

T RS EERE R A FVNE T RER IR 22 5 R 3 (p<
0.05) .

64 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

A2 IR SR~
H75e% S WeNA 1.062024 4
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

2 BER5HWH

X100 b I 89 b - AB ) iE AT TWINSPAN 2K, (K48 5
TR A 7 [R] — A 1t 1) B B AT B 08, i G 0 7 XA 40
I8/MHEVE AL, 732545 N

2. VEBEVE B

HEENEN— PR E YRR, ReS BN M R B HE R
SRR AR M, DA AR RV Bt A, E R A AR
FEFI ML b AEY i, 0 BR A8 B0 R i H R A 1 A AR o A AR
JIKE.

FHR AT &N, W90 X & B ], R/ M B 2 7 A R,
{BE TR M E BB, XS RX RS IHEG K, 5
fHFETE AL 55 4 5 B MR D SRR AL, BB AR
EAE R AFPTEDE LI o BV AL =

2. 2M VI B B a3 243 H (DCCA)

T A i 3 AT DCA ST, 15 H DU AN HE R RS FE R
B93. 168, St T3~ 42 7], BOE B A5 BRI 28 MAS B 35 ],
Jres I (D) 3R89, 7R3 1HE 750 B (SMC1: T35 7K %6 (0-10cm)
SMC2: T HEE/KZE (10-20cm), pHl: +3EpH(0-10cm), pH2: + 1%
pH (10-20cm), SBD1: +-3E%5 5 (0-10cm), SBD2: +#E%5 5 (10-20cm),
STNI: 345 (0-10cm), STN2: 344 (10-20cm), SAK1: +
HEUS (0-10cm) , SAK2: L HEA (10-20cm), SAPL: LI
% (0-10cm), SAP2: 34 %% (10-20cm) , SOML: +-3EH PR
(0-10cm) , SOM2: 434 HLJF (10-20cm), STN1. SMC1. SMC2. pH1
FIpH2 5 1ZHE 75 £ IEAH R &R, HAR L 7 558 1 HE P il 2
FUMIFEIE R, T 1E 58 2HE P 4, BRSMC1.SMC2. SAK1, SAK2FISTN2
L5 2 AR R4, KR 3R 7 5T fh ) 2 ER O

3.0

SAP2

KL AFEREE S IS5 AIDCCAHE R
2. STHYIRER TN 2 FEVE 5 IR 0 X R 20 M
I P b B AT DCAGI T, 45 A HE Al b B B R K
{E750. 929, /NT3, HOEFFRNERIREIT] . K18V YA )
FUE . ZREPERRECS 14 3B IR 0 (B AT 6 822 #r
(CCh), HEFF &5 SRR (2), SMC1 . SMC2. SAK1FISAK2 558 1 HEFF
B R AR R AR, HoAl H N 7 5502 A SR &R SMC2,

SAK1. SAK2RISAP1 SE2HE7 Hll 2 A R, HAW + 5% 5l
BIEMHKXKRAEZ NIRRT, Ma 5SAPIA SR/, (H Y
SMC1 FISAK2AH I B K« 43T 2 BT i, 55 LHEFP #6177 1) |, SAPL
sk, MOC R B, B 2HET BT 10 SOM2 & Sk i, R
71, F2 A SAPLRISOM2SZ A 75 [X. P, o el 22 45 1 45 TR v v 1A
F L3R 55 R 1

o o
-

Ma.

-1.0

-1.5 1.0

B2 RBP4 B AN T S R85 R 7 CCAHE 7 8]

3 MIREF=HIREATEK

3. IRFEER K S Bt IR

AL K BEIR R I R D A LR )| B A
X, IR R AT K RE R AR, 51 Fh 28I REUIN I K )
FA R i AR Sk (U R B 7)), e . A4 4548 Tt, 2E
P AR N TR, AR S 7RSO (B A 20H 26 H
20H) FIvA2E (10 A 20 H Z3R4F3H 20 H) AMAE A1), B et —
SE TR R AR B th, DRI LB ), A HAR TR AR

3. 2R} F A b PR YR

AR MFA R ZEE LT NE, B, BT RR R ARFIR
BT HGR AL FE, XT3 100 LR, HE B & ek,
AP TAARDRES AR BN TR DAk R, % F10° ~30° (1)
THAFEHFR, BEH RO TR B, 45 RARRE, iR
MR H R A S TG R R T30 DL R R,
PR AR EE R, DERSRIA N 2.

3. 3R E B R

TERI AT B8 B, KB PR BANTR], SR H R R 2
AT, Sho 0 8 W N 5 (1 5 M B2 A [X o DR LR AE DA SR B
WG R EAR AT IT N, TR A B 2 8 5 A T
PR, BEEL (b3 R O, T AR BRI 9, i BT b A
VIR IS

3. A B} A B R R B

WA X HET AW, PR R R, (AR EE 2,
TR R J0 s R X R O IS B, BT A 2 b P A O 2T B 3
IR BAR, A T k2 50 RT3 38 ) X A 7= A 1 LA R A
FHAFH, Mt A B R 5 8257

4 &g

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 65



Ecological Environment and Protection

AR IRHJHTRI
H75e% S WeNA 1.062024 4

ERM. S| TIS (ISSND: 2630-4740 / CHETIS): 715GLOI2

WFIE X R 43 18 AN B 438 13 CANOCO4. 53HE ) B33t — S 38T,
SERRHEAE . REHh R 1A 38 R 20 S R SR AR A A 11
IIATAFAE — ERE LRI, 30855 7K 2 L 28 JE M 5B ) 2 ) e
TG BT TUIXHFIR S S RERR FEAN R, TS DX S e 70 7y
A B R KA, X S EF M S5 R A5 B 300 (0-10cm) FIE
HLIGE (10-20cm) J2 DX I P xof P Aod 22 o A1 45 SRR ke s 1k A ) 1
R R K HHb BRI, S PG E A REAE A, HE A
PR TR 2 RS 3 I S XD A 7= S ) SR B BT AE

REIE ]

AL A2023F ETEBRMFELMA “RRALESKRL
AT T A FRHA - LR RIS AR, A
Y% : 2023AAC03345,

[5%5 3Ck]

(MIE%E . FHRI ESAGR
#£,2004:103-106.

[2]SUN W,LT MWANG J H, et al.Driving mechanism of gross
primary production changes and implications for grassland

e B Z B E WK

management on the Tibetan Plateau. Journal of Resources and
Ecology,2019,10(5):472—-480.

BIx#FEEIEHW. S E LT R LM EFWRE SN0
o A R F e E & [J]. 8 R A A #41,2019,30(7):2309-2319.

[41%% B ZEE S AR LR LA EMNPPH =5 &
HAERHEAES W E R 2AIZER L EH,2019,392):1-9.

(51K £ &, R 2y, El & E KRR EH SR L ot
= [J]. FE 2 4R,2018,26(5):1124-1131.

(oI 4%, FTEAKAHEEMMMARF S EL T R4
2 KB HOF A P B [0 i SE R (8 A F
17),2018,54(3):365-372.

(743 AP I 4 2 5, % 300 3 7 98 B & M 3% 1 4
R AT R BB R [0]. 4 A 41,201 8,38(13):4789-4799.

BIE®MEANBEEEBERAMTTELRHR
W& B R SRR ) R e (00 R R F AR E,2020,(4):
77-81.

[9IMd Lokman Hossain,Md Humayain Kabir,Mst Umme Salma
Nila,etal.Response of grassland net primary productivity to
dry and wet climatic events in four grassland types in Inner
Mongolia.Plant—Environment Interactions,2021,2:250—262.

[10ISUNY F,FENG Y HWANG Y P,etal.Field—Based Estimation
of Net Primary Productivity and Its Above— and Belowground
Partitioning in Global Grasslands.Journal of Geophysical Res
earch:Biogeosciences,2021,126(11):1-24.

[11]Eda Addicott, Susan G.W.Laurance. Supervised versus
un—supervised classification: A quantitative comparison of
plant communities in savanna vegetation. Applied Vegetation
Science,2019,22(3):373-382.

[12]1Christian Berg, Jorg Ewald, Carsten Hobohm, et al. The
whole and its parts: why and how to disentangle plant commu
nities and synusiae in vegetation classification. Applied Vege
tation Science, 2020,23(1):127-135.

[13]Genevieve Alexander, John Almendinger, Peter White.
The long—term effects of invasive earthworms on plant comm
unity composition and diversity in a hardwood forest in north
ern Minnesota.Plant—Environment Interactions, 2022,00:1—-14.

(4 ARETMES) FEERFETHNER. NREN
& AR, 1995:1-2.

[15]5KHE. £ - K - MY BT HE A EARL H
f4t,2011:40-81.

EE® AT

1H22(1981--), 5, 7 B EURA £, 8184 AT #1: 3
A AL FFRER,

66 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



