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Herbaceous plant diversity and soil physicochemical properties under

four plantation types in Pisha sandstone area
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Abstract: [Objective] The effects of different plantation types on understory vegetation community structure,
species diversity, and soil physicochemical properties in Pisha sandstone area were analyzed, in orderto select
suitable tree species for constructing soil and water conservation forests and provide a scientific basis for vegetation
restoration and species diversity conservation in Pisha sandstone area. [ Methods] Four typical plantation types

(Caragana korshinskii, Prunus sibirica, Hippophae rhamnoides and Pinus tabuliformis forest) in Baojiagou
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watershed of Nuanshui Township, Jungar Banner, Ordos City, Inner Mongolia Autonomous Region, were
selected as the research objects, with natural grassland (CK) as the control. Through field surveys, sampling,
and laboratory experiments, the relationships among understory herbaceous plant community composition,
species diversity, and soil physicochemical properties the natural grassland and the four typical plantations were
investigated. [ Results] @ The understory herbaceous vegetation in the study area comprised 23 species from 18
genera and 10 families. The C. korshinskii forest had the highest number of understory herbaceous species, with a
total of 22. The understory herbaceous plants in the four plantations were mainly composed of species from the
Asteraceae, Gramineae, and Fabaceae families. @ The coverage, biomass, Margalef richness index, and
Shannon-Wiener diversity index of the understory herbaceous layer under the C. korshinskii forest were
significantly higher than those under other vegetation types (»<C0.01). @ The soil moisture content, soil organic
matter, and total nitrogen content under the C. korshinskii forest were significantly higher than those under other
vegetation types (p<C0.01). Soil organic matter and total nitrogen exhibited a surface aggregation effect. @ Soil
organic matter and saturated hydraulic conductivity were the dominant factors affecting the species diversity of the
understory herbaceous layer in the plantations, while topography was a secondary factor. [Conclusion] C.
korshinskii 1s the preferred tree species for constructing soil and water conservation forests in the Pisha sandstone
area of Jungar Banner. It plays a dual role in maintaining species diversity and improving soil quality.

Keywords: Pisha sandstone area; species diversity; soil physicochemical properties; redundancy analysis
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Table 1 Basic information of sample plots

B WA /m WE/C) BREA/m’ EHME/m EEEAGEE) /om ATH/m R)REE/em
S 1190 13 5500 1.13 193 204 2% 3 10
b 1104 11 3900 1.42 101X 111 2X2 25
TS 1133 12 4 200 3.10 24 3X4 0
i 1150 10 6 400 3.35 30 3X4 20
PR3N 1154 13 4 000 0

1.22 HRTEAEYETNT BRI S M

X HLAKE 7 AR P ) A Al R R SR
AT G S5, vF A P R X R R X e B AN
AART AT BE |, e 245 B W) Fh o 2EE . 1] Margalef £ &
& 48 %4 . Shannon-Wiener 2 # 14 45 %1 . Pielou ¥ 5] &
& BUFN Simpson G % B2 45 £ 4 A48 b1 40 e W) Fh 2 4
Pk o B9 O D7 N T A AR 0 b S Ay N AR B AR
4 FR S Al 0] SE 3 A 75 CCHEA Nt 2 E
HEARE T EAEY .
1.2.3 X3 AH T 2

B A FE b P A2 B3 A A, # BRC0, 10,
(10,20],(20,30J,(30,40],(40,50),(50,60) cm 43 2
KA R RN BB A AT A] AT A S PR AL M T Y
WE S

3 E K R T R A R IR Tk
AR R T IR 3C 3000 P8 A BE A7 S A A 5 AT
BIL BT R ] 55 1R B0 A1 i b s 5 B 1 4 RCR TR IR 8
RIE; TR w2 -5 A RIR A T 24 -4 B L
Wt vk s £ 58 4 B Ok F NaOH #5 fil - K G ot

PRk
1.2.4 #FEAHE
FARY P EZH PR AKX N
R,+ R.+ Ry
P:f (1)

Arp P BN ; Ry WA X & B 5 R AR XS 35 %
Ry A FHXS A B
Margalef ¥ -F 5 B4R 80 (D) 1B AN
(S—1)
InN
S YR N A W R AR SRR

(2)

Mg:

Shannon-Wiener Z £ PEF8 8 (HD B AN
H=->P,InP,
Simpson PE#EE 8 B (D) IR A XN
D=1->7P’
KPR A RE  AT AR EU L
Pielou ¥ 5] EEFR BUTH R AKX N
2%
J= S (5)
JRG L JEE A PR Y 10 i X AR HOBOU 30 4k
B, RHISPSS 26.0 #f 47 4ifi i P 8 11 Fn B[R 2R 5 22
2T o o NI T i i N N N N e B2 R A
SN ITAE R I O R X A TN T8 i 7S
(LSD) K 55 A [A] A 9 S AL R £5 FRfE e dm 25 55 o (]
Origin 2024 B2 & . W Fh ZHE0E 5 5 FAL P BT
Z 8] 1y 5% £ % H Canoco 5.0 A4 #E4T 004 904 o

2 R0

2.1 AEMSHE Y B TEHE
211 HMBEE A KB
MR 20, MR AR Z Y3 108, 188 , 23
Ffr o Hoh 4Rl 4 Bl ORAEL 4 B, GRS BIERL 25,
o350 o5 YRR BN 25.29%6,24.3%,19.6%,7.2% 0 AN
[ bk b 42 o 50 A8 B4y < 2 2 > LA > A > K Ak
T >V R SRR SR L A A 25 1k 12,
A DA [ RR 23 P9 B A A A0 1 i BN ) EL 25 A8 5 4 o
H1 2% 3 AT, AN ] N TARAR T R 24 KR i A
FE2 S o FPAOMN BTG B g5 , o 70.67 %0, 1) B 3
v T A A B A (p<T0.01) ;5 TSR B Ml ) 35 3 e A
Hh 2017 % AUAFESM I A9 1/3. £ FE SR M - A

(3)

(4)




44 pi s U E SR

o545 %

Yt A 7E M 3 25 5 (p<<0.01)  FF S bR T HEA A= 4y
R, o 111.35 g/m®, 43 51 2 V0 R0 A AR AR
A 1.80 A% A 2.03 % , B A= Wy iy 29.11 g/ m?,
FEAMT REA Y R H 3.83 % . H AR T
B 20 T 34 v B A AE R B 25 R (p<<0.0D) , K I
KPSV A > LA > R AR R

2 REMS W TEAREYEEE YR AR

Table 2 Species composition of herbaceous plant
communities under different forest stands
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Table 3 Characteristics of different understory
herbaceous plant communities
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b 41.33+£1.15" 61.8743.59"  11.9040.30"
i 37.304-3.74" 54.7943.98"  10.69+0.79°
T 29.0040.80° 35.7740.44° 9.39+0.48"
KRB 20.1741.04" 29.1140.80° 8.96+0.42

TE R PSR R/NG S8 3R 0K 25 Sl i 3 (p<<0.0D),

x4 FRAKTERANEEZR

Table 4 Important values of different understory herbaceous species
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Table 5 Characteristics of species diversity indices of understory herbaceous plant communities under different forest stands
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