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Research progress of shrub resources and their management and utilization
LI Yuzhe” , HUANG Lin, FAN Jiangwen

Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China

Abstract: As a common vegetation in mountainous and arid regions of China, shrublands are adapted to a wide range of
ecological conditions and have important and diverse ecological functions. The shrub resources formed and maintained by
shrublands provide considerable economic and ecological value for the human society. Shrubs cover an area of approximately
90.6 million hm” in China, accounting for 9.4% of the country’s total land area. The shrub resources are important not only
for their ecological value, but also as economic plants, as feed and for scenic and recreational use. This paper discusses and
analyzes the various values. However, different authorities in charge of natural resources, ecology and environment, and
national economy classify shrublands as forests or grasslands, which fails to highlight their importance. In this paper, the
CiteSpace software was used to analyze the 1997 papers published in CNKI Peking University Core from 2007 to 2023, to
sort out the studies conducted in the field of shrub resources, and analyze the context and concern trend in the field. A clear
consensus on the concept and connotation of shrub resources has not been reached in the scientific community. On the basis
of differentiating the related concepts of shrub resources, this paper compared and analyzed the definition and connotation of
shrub resources in contrast to similar forest resources and grassland resources. A clearer boundary and definition of scrub
resources were discussed and proposed. The zoning and classification system based on the shrub resource attributes has not
been established. The scope, speed, and ecological impact of rapid turning of grasslands into shrublands have not been
clearly understood. Therefore, it severely hampers the efficient protection, scientific management, and sustainable
utilization of the shrub resources. Questions about shrub resources have become a theoretical and technological issue, as well

as a challenge in practice, which should be addressed with consensus and in-depth studies. In the future, it is necessary to
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clearly define the concept and connotation of shrub resources and establish a classification system. It is also expected to
understand the changes of shrublands in different regions, especially the process and the drivers of shrub encroachment
which have been witnessed in grasslands, based on the development of multi-base remote sensing and artificial intelligence
identification of the shrub vegetation. The purpose is to evaluate comprehensively and systematically the ecological impact
and the gains and losses of shrub encroachment, so as to put forward strategies to optimize the management and utilization of
shrublands by zoning and classification, and to promote the sustainable protection, management and utilization of shrub

resources.

Key Words: shrublands; shrub resources; resources management and utilization; shrub encroachment

HENGEE B PRA Y —  FEHNE WA B = H SRS m A SO A I g
FE AR TR BT ARG A KRB h . TERRAAREC RT3 [ 98 70410 19 DX, 32 A El E 28
R, WA BB MR AEHE N, HEDN SRR R Y DG IR B 5 H HURRIE 55 bR R & A S fm] . HEPA K
TEAR UL A h A A B LR Zh ) A A 0 A DR AR B T E NI, EAR SR Bt 2R 2R, A2
AR F I B A SR TTUR, BEVE M ARDRL FEhE AR 2445 R e Ol , B BEAREIN ™ i, BT 7™ A T WL 28 5%
B, TENRIOARR SR A: A 1, o7 AR AR VD [ £ IRk IR K R RS E S T il b,
PR AIHE AR Ay el PR SE P LB A , 30 T S BRI WD KUl i S 4 25 SCAR AN

HI TR HE AR S LA AR 8 2 L8 AR B, H AT ] A BT X DA BIF 5 SCHRAS AR AR R /|
ZHRBI TR A ARAR — R AT T 3R . I ELET X HEA 9 DA A AL 8 SO T b, DX 70 A HE A7 TR B 2
W AEAESR SRS B3RS T, AR 4 43 A 0 R B o 1 VPR AR A [ Bt A A
PEAE A S AR AT A RAR T I NS 3 E DA ) 26 B M (B A B UR BT R T A B B VR (.
ARG IR A S, DAFEIN JEAR JEAMR FEARTGEIR DL T H AR MR s 44 7 A6 2R G ot
i) @1 CiteSpace #IFSE T 2007—2023 4F K AR CNKI JLRAZ LAY 1997 i SCHK BT HE R HIRIA 1%
A 111 950,460 Z5%5LR 1 RV E 0.0768, Frh“ HEM” BRI I 5 0 100 U, HQO: - R AL
“HEFRS (K1) 45 79 A 7T Ik WRSENIA SR BRI AR Y 117 AT sALE 4 BB s B HE Y
rh R B A IR = O 180 IR, s i el e SC i e 2 AL, vp R B v b s A= M E o T A e
IS IAA BRI e N Sk ROl R 2 VDR B2 e 55 Be AL HILAG 10 A 5o IR EL, 72 Web of science #.05
SERHE FE ) 5459 T A3 RCCHR Y, “ vegetation” J& Fi o B9 FL B0 G B IA]  H BRABIR 485 ¥Rk, HIKJZ “ conservation”
F“ diversity” , 73720 466 F1 442 K, AFEFEALAY HBLUCE H = BUIRHEST , Chinese Academy of Sciences i BLIEL
394 YK, 12 A0 K S e 2 ALK, HiYR J& United States Department of Agriculture ( USDA) A University of
California System , 73714 266 X1 179 ¥X

AF 5 S0l PR RO %) i J 72 A A A %o V8 DA B B DA R R DA R B B P A B B T e R, PRI — St T,
ARV U PP AL T I E A B 5L i RS B AR A i A, 3 aek 25 Je I v A58 THE O TRE A B 05U BRI A 3%,
P et A A B S N iR B AR R A= ) R ABFGE RN T HE AR DCARIE /e 48 T TR EE AR
OIATAEOL M EA I, B eS8 A F AT A FIEE NGRS Iy S, 20 BT S5 25 24 i AR B R P 6 v i ) At
JE R A X A SR HE AR IR 5 1 2 T 5 [l JE R e B

1 EMEXEL

1.1 AR

TERLZIARAAEY) 53402, A B B RIS 55 288 7 LA AR SO N = ) 26 AR ] 9 4y
FARZFNE L SHER S BRI L E X ES M (F 1), @ AT E T M &R X AT AR/
A ABAEARF AR R R R E b A HEARTE FERRE N 3 m 19, WA MRE R 5 m 52 RN

http ; //www.ecologica.cn



2648 JAE = 44 %

T [ PHE A A9y o 18— P25 B2 A T A8 4y Mo 22 S5, a0 47 o e R e R A DX SR A Y e R R E 2 AE 1 m LA
T AR B SR A AR AP A A R U T LUK R 5 om s R R A A
B S EARROA/INTE AR BT AR AR

BIR 7E 5 B2 B I3t By T U, {EL 95 3T ANTR] AR A8 AF T FA T AN ] AR ) 0 R B 2R RS A A 22
B, Zy MBLRHAL, A AT (45 SCEE 2 ) DL HE AR o e SCHEAR , (R AE B PR3 O o T 328k
B HIMELLT5 28 HATIRAFAE DI 57 G DS E O IE S 08 2, P e T8 A ) s BE AR A 0 25 18 25 M A )
Wi 1504 DX RE A b 44 55 T BERE S 4 A0 i DR AR S 4 BSCRI TR

®1 HERRIEBEX

Table 1 Definition of related terms

ARk TE X BORPR IR R
Term Definition Source Discipline
WEA Shrub ZEEARAMY), BELIEET, SBME A G, TR A AR X R A 5 T
R S R R RKAY, @ MeAE 3 m LI OB LY/T 15712000 TR
TR BT, BRI M T, TR IR T 2 o, AR R e AR 45 R (2016 AREE T A
3 mBA FHZ AR A ) I52) ’
BA MR ETEFEILET EANRREEARAAEY 16 AE )
AL Ay AL SR WA TS, W ARG B FERS P B REE M LN e

Ut NBE A UMb Bl R R A R,

AT — DI M TE T A T TF AR 5B SR A= AR A L) Sy S RIAE YT
VR —AE 5 m DUF R A B 2, A AR Sl CEE e
AT AT A A R AR R SRR R

TEATET

Shrub community

TSR —) IEA (5 AT AL s R IS, B8 R — B S
KLAF BT 309%—40% , 8 5 2R HE A HEREFD £ o0 #5 A A T
AR AT I A4 A PRV NN A s At PR 3R R i K I AR B A
X e B A AR

#E M\ Shrubland e ] A g (8 AR

PAEA A3 0 — FIAE 8, ARG 2, e Fh 2 T4
A RBETE S m LU, 35 KT 30%—40% , B L HAR T ) Bk
2, Z R B, TR R A HE DA A PR O ¢ R
Y, TR ASTE NAEAR) T TE TR AR SR AT T, — e
AR LUAE AR 7 T RE A I

NP ER L TR S AR LR R, — R K B TE TR A RE

PRI AR 2 M Ty, B DURD JUAE SR A 5 R AR v

BB, A3 AR 6 KIE (1) R RIHEAREE . (2) Wt W EEARE  SCDUER A AL
Vo (3)MEMEARE, (4) AR, (5) WAREARREE,

(6) BT HIEARTEE

AR A PR o (34 BT L BB R 2R 20, TR v B — 27 5 m
VIR, B KT 30%—40% , 53 A T30 T TR a8 AR F Ml 44 1 i e 1O AL

el A R4 A Al
(L)

DATH H B
DLHAE MR R R 3 AT OB ARSI TE S m VR R R TP EVEIRE TR —
T 309% f 35 /N 9 A AR BES Ayl T

L2 S UG

HEBAEETER 40 1 R MM TR BOME A MM BB 25 R — A T O 4L 43, 65K
BRI, 5 6 B X 45 A M ACHUE Pl P P BB 2 5 5 5 X A3 MR AR, i
ML BB IERRSE 5 m BRI 0.3—0.4 ik RRAE ™7, AR5 ORISR RO BESRE I R4
(ETRAMELL A I

SIS0 % 1 | AT I 7 AR S0 MM DRI IEE ™, 2% ARV TRAOIE ™
RVEUL AR A PRABIL SR FERRBR B BRHZE 77 RO F A B0 ORI 0 S BB AT
RHO LT AL SR A A B CHETEIN B MEA MMM 47 0 F = 30 OO AU

http ; //www.ecologica.cn



6 1) TR AR HENGHR LA B I 2649

PRI BAR . AR SCITE T A BT IR A — € SR IR TR AT & 25 PR A SRR A9 DA BT DA T P I
FRE A BT

W 2019—20234¢ M 2013—20184F W 2007—20124¢

mé%aux#»wé#m A
eal \ *Eﬂ?ﬁﬂf%ﬂiﬁ
SRR R A 5 R M 3%
*Eﬂﬁﬁﬁ%ﬂﬂﬂfﬁﬁ'ﬁ%ﬁ&k@iiﬁ%!ﬁi

H Fop Eﬂ#ﬁﬁ#

HARRAKFH EB S
N PEMERSEXR IZFF’%SIEET%WE
EN*EMEEEEJ%EW%W
® *Eﬂ#ﬁm&ﬂ#%ﬁﬁ
*Eﬂ#ﬁ%ﬁibﬁﬁi%ﬂ%
- /5 1tmiﬂim7<-‘?§vﬁ#>‘i
,', S ?EX#Eitiﬂkiﬁﬁﬁﬂii‘éigﬁ(ﬁﬁﬂ!ﬁx&i
PFRRERER
Q' Ve
Northwest A&F University - China
/ Chinese Academy of Sciences
ca(chmen( University of Chinese/Academy of Sciences
W noff “lBeijing Forestry University
‘__climate change» Ny
poen rshrub encroachment
\fdynamlcs;
shrubs, . competition v
,resource allgcatlon vegetation A
biomass allocation .+ i\ N
;g?establlshment State U lySynm o Foridaly "
- Idaho S A "-4—/' 7 ]
dlversuty b S b United Stafow DORREMERERtRe indrorla %
iodiversity A United States Department ofiigriculture (USDA) .,nmemm.."e
1" conservation 9 o :

Unlted S(it!s Forls( Servlce
ol

habltat sslectlon pushmeat g

igaciones Cientificas y Tecnicas (CONICET)

y A f &
University of Calffornia Systém £

1 2007—2023 FXERHLIMFRNA S ET AU EIREE

Fig.1 Visualization knowledge map of key words co-occurrence and cooperation between research institutes from 2007—2023

2 EMSHEER

M P R R AR B A (1:100 J7) Biode 202 Fe FEHE AT AR 29K 9060 J7 hm? (& 2) , FE/M i e Tk

FE VYRS PEIL AR A X, o VG DUI = 3 AT AT AR K, 38 800 J5 hm® AL, i K Y195 11
INREN AR /N, 976 8 T hm* AR (Bl 2)

THE A T I 118 A 23 7 3 PRI, A L b R 52 DA Ay DAL ) e A R 7 s S R 2 B i i

(4 LU M T T A A T A E N T 7 I 4% 0 A ) A P TRE A Y ELAG Y S 1) M DX R A 2R A 2

SR RACH X L R A E A B R R AR A AR E AR 4L AL PR T R X

AR BT B FE AL S5 (LA | LA SEEATE Bk A= T A VY e 1l DXy LT g LU R Ly 4 B

Bl e A BRI TR AR HE A 5 Vb b D 43 A7 VD B RTA0 A D0 4 0 DA 5 SIE AT 1L i, P B8 DX DA Y)

ﬁ@ﬁ%# ZRE BRI BB AF MR BB IRSEAE N DL AR REAETE 1 S A FAHT b D LA RE O |
PEESE RIAT A ARl L R S [RITEA

EIREN SRS EAE SRS 'JEF'ﬁtBT@J 10% AEAE T [ 2 AU T B ) i b AR 25 R 48+ R

http ; //www.ecologica.cn



2650 JAE = 44 %

FERIBR 78 F2 AR ARSI R S5 ThRerh 5 A B A Bl DA A AR T L B GR AR Yk Y
2, v R DA 1) 4 A T AU TG 22 PRI 9 S T DML AR AR AR, A 80 A R OB 4 R
AHAE BRI D7 U 5 R L

(u’ § v"”» —
y B 17 S—
~ > E P
\«j 8 e
& G —
w o=
ok
i Il >600
0 it B 300600
i B 150300
N a;i M <150
- ig& ) Vol i 1 1 1 1 1 1
L 0 200 400 600 800 1000 1200
srw Aty
! T2 Area/( X 10¥hm?)

B2 HEEMEESHNESEELER
Fig.2 Distribution of shrubland and provincial shrubland area of China

V] o R B SR D5 T v A N R AB B BT (12100 J7) , B8 K3 https - //www. plantplus. en/doi/ 10.12282/plantdata.0155

3 REEARENES EFNIHESNE

TERRSE B X EAA S Z A9 Se MM 'S, RI%38 FHTE AR IR A A R AR ML, LAK B A S
VAR SRR AR H B A SCHEE TR B H WA E AR 75 285 5 98 R AR Sl 2 B
{E R A E AR BN B
31 AESME

FEAZS IR 7 1, HE B LA MR R ok A i Frmitit, , L7 [ BRBE A L o XU Vb Rk R e K+
TEr R b B ARG R EE B R (£ 2), 2015 4EF0 EH#EMNE S RGN Sk F) 22388.15 12
TG (A [ i DXV N 45 1) S B A SRR A R

F2ORMAESOEREMA

Table 2  Ecological value of shrubland and its composition
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Table 4 China shrub area in different studies
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