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Yinchuan 750021, China; 4.Key Laboratory of the Internet of Water and Digital Water
Governance of the Yellow River in Ningxia, Yinchuan 750021, China)

Abstract: [Objective] To systematically categorize, summarize, and analyze the current understanding of
synergistic interactions among rocks, soil, and plants, discuss the mechanisms of plants’ adaptation to lithified
soil environments, in order to provide theoretical support and scientific evidence for the growth of vegetation and
ecological environment restoration in stony habitats. [ Methods ] From different dimensions such as the content and
burial depth of internal rock fragments, external vegetation types, and rainfall and climatic conditions, a
comprehensive analysis of the effects of rocky soil on plant growth was conducted to reveal the adaptive strategies

of plants at the morphological, physiological, and molecular levels in the rocky habitats. [ Results ] The regulatory
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effect of stony soil on plant growth is closely related to factors such as rock shape, content, burial depth, climatic
conditions, and plant types. The main limiting factors for plants in stony soil are soil moisture and nutrient scarcity.
Under such circumstances, plants will better cope with environmental stress by regulating their own growth traits
and physiological metabolism. [ Conclusion] The following three aspects can be expanded and deepened in the
future. 1> The synergistic effects of different types of microorganisms in rocky soil on plant growth and
development, as well as the genetic adaptation mechanism of plants. 2) Seeking the optimal combination of rock
fragment parameters suitable for plant growth in rocky soil environments. 3) Future research should focus on
optimizing and screening suitable plants for specific regions, selecting plant varieties with strong stress resistance

to promote stable plant colonization in the area, and gradually improving and enhancing the quality of the

ecological environment.

Keywords: stony habitat; environmental stress; plant adaptation strategies

Received: 2024-09-24 Revised: 2024-10-24

A ot b M R AR A 0 T R R R Bl i 3004
1 8, B A BRAE ) 20 A1 M SR, T R AE L A
o JL A b DX P R A AR R R AR A (AR
=2 mm WY G WORL , G5 BR A RBP4 A7 Sk
B =3 8] oy Be R I3 Al B 2SR Ak XA AR B S AT
X A i I [ 9 3t 52 A% B - SR BRES L X b K B
Fr o3 Be WA WY B 5 AT A B 1R) R R T 2k
E MR ZR X IR W) S AT AR B R AR ) R A K
Y SCHERI R 2 — 1

A Jo b e R A A S AR BT A TR R R R AL
B 25, 5 R ) b R A 0 R L 2 A
FOR A R T D PAE S RS A
HUp e T S AR SN b 5 C N A K & i i N WS
SRR A REAE R WY, A5 AR T At 1
R LK BE I BT A 2 o & N BB T K
oria 3 A O TR, e R AR AR O —
HE R AR R, K 70 A B R K] T K 7 R AR
GBS A B R RS B PR A T . (]
o I 5 A v A o AR UK R K P A B A v
A1 PR BRI FEART o (B9 1 BA J , E r JE
TR B, A AR A B IR R RE O R 4R Bt —
(4 7K 73 b 45, AR T LA 28 IR Sl A K o a4
fleh ZEAE Y SE R AR A AT X K Sy BA
PSR B OGT A A X S K A i B
BN B W58 4518 IR A — B0, X 0T B8 = I ok 4 1 i A
PN SN AT O E o e U TP N
4 B S ] S S5 A T 8, B3k e 22 b, A Jot M v e o
Fi IR A i R X SRR B A R AR AR
Mo T PR AR B R XA AR A A
P 1A 9 I8 2R 5 HR 23 RO RORR JAT W] A AR R 1 B
HMRPR LAY = Z A TR A AR

Accepted: 2024-10-30

Online(www.cnki.net);2024-12-05

- B Al 0% 30 o vl AE - K ) R R R 9 L 5 R
W, ok 5 m I A g PR o i R K KRR
PELO AR R A R R LR 2
ARBL B AR, A VLR E 8 R AEERAE DX
B 7R A A AR A S B I, A R
T G P9 AE A ) A W R R R A T M R T
R N S B S |8 01 DA 1 DA NI T i w0 o
Tl A ) o 28 R = B ) AR 5 4 8 R A B VR A A
BEES . AAILBRE 5K SRR L BEE N
Tl A W B A1 S B 1) AR A B BT AR T A K A L
AP A A A K AR B B AR

A+ SERREE T W A AR T Y
TG, K A LT K A S A Y A B
) AE A o 4 8 2 5 W 3 o L) A T N A TR - R X —
Fr R 0 2 K IR BT I 2 R 8 g B8 A DUIE R PR BT
380 A A 5 AR A 7R AV LE N A A
MR 5T R AR TR A A0 B X A ER S Y 5w ke
JO7, TR 5 47 - b e - A ) = 2 22 1] S BE ML e = 45
HEWFIR . ST U0, A SO A A B T Y A K
5 [N 3R JE A O A 1 R R A O X A R AR 3R
355 PR 038 LR s DA B TR R AR R A T AR
KPR R AR BRI S 2 AT R G MR, B AR N R
A48 52 HUAE P 26 K B HERE 2 4 Hle A8 S 4
1 ARTERENEVERKEZENZN
11 ZABRERSBNARLIEDFEDERDY

=AU

A A AR xR E KRB R
SCHEVE HT, 5 A W 7 A7 78 BT 8 1 1 B BLAS A AN
FL B /N K A 0 AR 2R A K B T R A e TR R
Ko A 58 it 1 5 e 0 R V(R D A R R
R )32 20 A1, BRI 41 % B9 3 rp & 45 #1040 Y

http. // stbexb.alljournal.com.cn



o5 2 1

BV A5 A AR AR A I I R 3% 3 R SR - F o e S e B 3

A3k AR R AR TR S P R A R
FROT B 2 PR ROMT G, o A 0 PR AR 23 OB &, AL )
MR 52 FI) 1) 4y B BH ek 200 07 5, e 2% 5 SO ) ARTAS
ME T A Al RN AR EEPERK. REERK
FOROL S S FLBR 25 0 B - o B E A OC A A
PR R PR AR 20 B AR B A o b e v, e o R AR EL
fLBR 254 B i, A AR R T B A A LB T
it AT AR S R T AR AR T LB A I B A BH g A
Xt/ LB 7 R 2o i S I TE] P RE A 6 AT B 2
f 7K 73, AR 2R AL B v BE 68 S T e 00 R B A KR

A

LN N S I I R ep SR LY L A (U ) S
FMPA R B L RS SR IRZ R, 1
Fr o ARAL R A PR FR A K BRI R 3R 2 — 1
A J5T A P R AR R B AT S 2 R AR T A e B,
T e A R O o S BRI 4 T 2 R A R S A A
KA R, D B 500 0 W R AR B 9 AR 2
TER . ZHENG 45718 H X 3 LR EHT R HOR 48R
a0 R B BOAE — E BEE N, HOR AR 7 fE
F e E ALY M A W R A, X R T b B BT TR
AR AR A K A RO

Lz,
ﬂ@%ﬁ

- R

TE i (R AR RN IR 1) 280N 5 20 40 2 2 7 97 1) 2800 5 R (0 2k 2k 3 m T AN B
B1 HFAERNTERENFRER

Fig.1 Pathways of the regulation of soil environment by the presence of rock fragments
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Fig.2 Mechanisms of plants’ adaptation to lithified soil environments
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