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Undergrowth plant diversity in the northern part of secondary forest in
Hanshan Mountain, Inner Mongolia

ZHAO Pengwu'?, GUAN Lijuan'?, ZHOU Mei'?, SHU Yang'?, WU Yiheng'?, CHEN Jiajia'?

( 1. Forestry College, Inner Mongolia Agricultural University, Hohhot 010019, Inner Mongolia, China; 2. National
Positioning Observation Research Station of Saihanwula Forest Ecosystem in Inner Mongolia, Inner Mongolia

Agriculutral University, Chifeng 025150, Inner Mongolia, China)

Abstract: [Objective] Qingshan Reserve is a typical area in the northern section of the secondary forest in
Hanshan, Inner Mongolia, in order to understand the characteristics of plant diversity under the forest death
gradient in the northern section of the Hanshan secondary forest in Inner Mongolia, and to provide a basis for
scientific protection and utilization of forest autogenous plant communities and explore plant communities more
suitable for forest development. [Method] Taking the secondary forest of Populus davidiana in Qingshan
Reserve as the research object, the plant composition of different dead gradients was investigated by sample
survey method, and the differences in plant composition and diversity were analyzed by using biodiversity

index and community similarity coefficient. [Result] There were 45 plant species in the northern section of
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Hanshan secondary forest area, Inner Mongolia, including 9 species of trees, 5 species of shrubs and 31 species
of herbs, and the number of plant species in the sample plot was as follows: mild death plot> severe death
plot> moderate death plot. The Simpson and Shannon-Wiener indices in the same field showed mildly dead
stands > severely dead stands™> moderately dead stands. Moderately dead plots had the highest richness and
Pielou uniformity index. The greatest variation in communities within mildly fatal plots was found by PCoA
analysis. The SI index was in the range of 55%—61%, there were 13 species in different death gradient forest
stands, the difference between the relative coefficient of the tree layer and the shrub layer was not large, and the
reduction benefit of herbaceous diversity was obvious, resulting in the difference of SI index of different death
gradient forest stands became larger, and overall, with the increase of aspen mortality degree, the difference in
vegetation composition also increased. [Conclusion] The mass forest mortality inhibits the development of
herbaceous plant diversity, but promotes the renewal of trees and shrubs. The dominance of aspen in the study
area declined, and whether the diversity of forest renewal could form mixed forests needed to be further studied.
[Ch, 4 fig. 3 tab. 26 ref.]

Key words: Daxinganling; Hanshan secondary forest; plant diversity; community; forest death

PMAEB RGOSR MA S RGN EEHRT 7, BAFENEN SR, 28R AR A
FKIGSNPWE LW, FMESRGEAEY 2N TR, ARtz B, 20 22 50 0Lk, E
B RE Y SRR T R A RIAESE, ANTONIO 251 237 T4k 1 500~2 500 m Y £k
PARE, KEUAE 0.1 hm? NAGHEY ZREME R E &, [T BB L T Rl = & R B R R R Ra 3 BT XAl
Y ZFEVER AL LTS Z R, AR RS AR, BEVE N T3 S sl . Prfhdtitfe
R BEISAE . BEE A AR AL SR, (BANRA SR I ERIR R . I, ARV L
il SRS R T ZFE R E T 02— XY Z RIS R AR 2R E . FE RSN
il AU LR AP S5 TN U HAE Y A Z R AR A AT, ZREE ALY SO TR R T R s
FEBUR o WIFh Z eV AR SY BN R (R . Z2790), SRR (B4 | iR MRS Tr
IR P Z R Bh S . ALY 2RI LTI oY E 2R F (B . 148 RS, AZETHE
%ﬁﬁfﬁ%ﬂzﬁiﬁfﬁﬁ,MHTmﬁTH%EWF?ﬁ%£#@MHﬁﬁE o U B
RIL: 7E 20 KB 21 AW NS FIRAENR, BREFEF SR EZRH AR IX . FFaF 0 AR R
PIX . E R HAGI X mAS TG F SR AP IR E ILE R Y AR XA, TR A T M
HBESR A KT 14 Populus davidiana JET-BLGE . FEMLET 5 T, IIAHSET IS BRARES #4 R A 1 28 LR X A
TR T R ) PR (S I AR O . AR I A LR A AR BT Ll I S SRR X LA bR
ARARFBET-BRBEIRAS (WA K A ST RIS L AR BRG EAR BEIAR B R AR, IR Hisr R IEAR Y58
FRMARTFRAAR) AT AN FFET- I B REHL , XS AET 5 AR R AR A ZREPE TS, TR Rl AE
TR MY ZFEME R, AT X B ) A R R A AR R S 5% |

1 BF % KBRS #5807 i

1.1 #HRERHER

WFFE AL T N ST IR X% %2 R RN 5870 7 L B X A AR PR3P IX (45°537337~46°09'27 "N,
121°1127"~121°32'31"E, VAR EIFRE ORI X)), AL T ASEH KL TR BIARYE, RS R ZIE R
T ILRAEMAACE . B IR X LR kR . BE . KEHFMRL . AL AREE A
+ o B RIDIIE MO A LAk FHE Betula platyphylla M. R Quercus mongolica Fk
4% WEMHELBE F2H BRIL ) Rhododendron micranthum . + FE5548% Spiraea pubescens 55 ; B ARAHY) T8
A Wty Sanguisorba officinalis . TE3L3 Vicia unijuga %5 .
1.2 iRzt

FEM T LA R AE RN, FEIEMO AN RIZE T SOR LB, WE T REIE T FEM (UG A IE & E
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K, DRERMIERD, FEFRT M (UM, S ST AL I F), EESET L (K
Wl e LT HE I K& EAR) S8 3[R FE T8 B2 Ay A Hb, A K/ 20 mx20 m,
TABREEBCE 3 AR, St o Hubiih (% 1), BHEHIPSR I FLEECE 5 NEARRDT, FA& K/ R 5 mx5m,
SENTE A D AAERE], it 45 MEARKRE Ty . RIFED E:, BHEH N TE 5 1 mx] m RUARKE ), 3t
145 NREAKED)T . IR MR E 3 B 5 mxSm (HEHEE )T, JHAEAREHEN, Hat 27 BekEy .
1.3 #HIEAE

FEFER N IEA TR R, A RE N AR 1 em DAL (F942 1 em LU AR AE M) 1 BTA B A g
e W e . AR BRI BRI AL, R AR Sk B RO 2 o AR 4 G R A SRR A FER AN
TSRV R R L SRR . BRAAEL. ZREE . 1D SR REHL AR G REGR BE GRRARH ROG BR/AOEIR) . 3
BE L MO Y. PRAEYIEEESE, it EEREUR S RE A T SR R AT RIS RE AR R A, Ik 1
e 2 iR

®1 BEHEXER

Table 1 Basic information of test plots

Bt HiEN) ZJ%(E) T4/m Yern) /() RIS /(R - hm %) WL AR /(B - hm )
L1 45°57'13.78" 121.21'26.53" 668 [LiE] 12 588+53 308+29
L2 45°57'12.82" 121°2127.51" 710 [LE]e 10 783+72 259+16
L3 45°57'13.23" 121°2126.35" 721 (s[4 13 975468 346425
K1 45°57'12.67" 121°21129.44" 708 [ia] 16 958436 392+69
K2 45°57'12.77" 121°21'30.41" 686 [iiE]4 19 1053+88 352459
K3 45°57'13.69" 121°21'32.03" 696 [LiE 12 896+65 453+73
DI 45°59'49.32" 121°22'56.48" 432 (k] 18 1375+46 350443
D2 45°59'52.47" 121°22'58.04" 772 [iiE]4 17 1029+69 29669
D3 45°59'52.75" 121°22'59.42" 770 [iiiE]4 23 169863 398+73
VLW LARESET- ARG, KO ESET MG, DAEBEST M. 1. 2. 3SAMMEE SRS,
F2 AEFETHERSEF IR EFHHE
Table 2 Characteristics of forest factors and environmental factors in different regions
Kb PAVEYRE /em  BHBERHT/(BR- hm ™) T SL A BE /(B - hm ™) KPR /(- hm™)  FETH/%  ARPAE
L1 6.27+0.45 6950 733.25+62.92 a 318.00+13.30 a 17.39 0.63
L2 5.8740.45 3975 756.43+54.56 a 329.00+18.30 a 16.65 0.66
L3 5.38+0.45 5325 693.32+48.52 a 315.00+16.37 a 15.55 0.60
K1 6.48+0.43 10 125 588.56£56.76 b 483.35+187.65 a 46.54 0.69
K2 6.48+0.43 15 741 575.00+86.50 b 495.32+167.38 a 48.76 0.71
K3 6.48+0.43 15158 538.53+67.63 b 465.54+187.64 a 45.25 0.78
D1 3.26+0.42 18 400 242.56+74.00 ¢ 1467.65+343.15 b 43.93 0.55
D2 2.26£0.23 3941 250.67+63.00 ¢ 1591.46+24531 b 45.17 0.56
D3 3.56+0.45 1975 268.54+68.00 ¢ 1591.85+413.36 b 42.83 0.61

Ui AE/NG TR R R R 22 53 .35 (P<<0.05)

1.4 HiEsbE

i o B AME A EE , SR Margalef 5 FEH8%K (D). Shannon-Wiener £ 44541 (H). Pielou #15] i
4 (J) F1 Simpson L HBEFEEL (H)4 248 bR, TEAH (IV) FI Sorensen % HH L R KL (SI) K L35 43 BT T
W LRI DR AN IR A B8 it A W b 2 e B 25 57

Hd R F Excel 2010 263, J7 223 Hr7E SPSS 23 kAT, M5 2otk mlIa hfEs R 15
PR HEATAL B, 22K E SigmaPlot 14.0 W HEAT o XA [R) A6 T 66 B A b P9 0% 4 400 F 7 30 AT 32 AR BR 43 BT
(PCoA), HMFFT Euda ARl ul 22 S5 Pk 2B AT Ak Ak b5 . A VennDiagram 22l 4 &L (Venn) £
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2.1 ARETHE TEYMREZAM

T IR XM [RIFE T4 BE AR b e 2 BB AR A ) 45 A, b, TR R)Z 9 b, BEARJZ 5FP . FAR
JZ 31 R, RREESE TR MR VR LA 30 R . Hirh, TRORW AN LA 6 FhAE Y, 5 REE S RN E Y
15.64%. WK 1 FT7s . 1WAz AN S AR A BEVE D3Rl , (4 KK Acer mono F12EHME Betula davurica Jy
Flo VEARA 3R, BETR BWFIECT 9.38%, BEVERILEFN N L ESL A, EEMHK 059, AL
Lonicera chrysantha REAERN . FAMY) 21 B, HBEVE SFPELT) 81.25%, HEAEH KI5 R IR EE
¥ Caex pediformis M1 EANT Polygonatum odoratum, “NEEIEILHEF

TR T R L AR 24 Rl Horh, TR RYIRAT 7 MR, (SRR SRR 22.22%., HE(E
RISt ER, BZREEIEEFr, 1L F Malus baccata. M Tilia mongolica. FAKE. 4K
WO R BERYIFNA 2 R, SR BRI 11.11%, RPN LIRS M ST, 20k
0.65 F1 0.34, FAKY) 15 Fh, K SYIFENY 66.67%, BEALEAKM I HEARIRELR LA, H8
{53510 043, 0.10, HIZZEHEFH,

WL T FEMb L A AR YY) 30 Fh o Horb, TR 8 B, i REVE SRR 23.08%, LIS
Tilia amurensis HPEHEF, HE(E/HHIE 039, 028, FEHER. SRS MM, EARYFAG S M, HEf
TE RS YIFP B 19.23%, + 454k 25 F B2 ¥E T Ostryopsis davidiana A% Fh, 3 Z(H 5 %1~ 0.38 Fl
0.43, WKL F Lespedeza bicolor. 4: 4% 254 F1 2% % ¥ 8% Rhododendron dauricum J3 4 Fh . FEAMY)
17 F, HEEE SRR 57.69%, ARIREFRIR B Melica turczaninowiana REEVE RN, TEAHS>

HEE

1.00
I 0.75

0.50

1i# Populus davidiana
SEKR Quercus mongolica
M Tilia mongolica

\LIRF Malus baccata

14 Betula platyphylla

W Betula davurica

AN Acer pictum subsp.mono
4% Rhamnus davurica

LA Tilia amurensis

KT Lespedeza bicolor

+ RS % Spiraea pubescens
LA B4 Lonicera chrysantha

%

0.25

JENET Ostryopsis davidiana 0
M2k RY Rhododendron dauricum
WARELHL Carex pediformis

I Artemisia argyi

LT Ostericum sieboldii

B3 Vicia unijuga

WAEHSE Viola biflora

KILHE Melica turczaninowiana
fi&95 Phlomoides umbrosa

2% Convallaria majalis

LT hibii Galium boreale

KN Polygonatum odoratum

P TR Cimicifuga dahurica
FAEE E Iris uniflora

eI F 5L Filipendula Palmata
Hiukfy Sanguisorba officinalis

i 5L Ligularia fischeri

£ HE BT Rubus saxatilis
TEMREIR Linum perenne

Aj?j Paeonia lactiflora

KW BFHi . Vicia pseudo-orobus
A2 Geranium sibiricum
YEFSE Galium verum

A2 5LE Ligularia mongolica
IWASSFATL Thalictrum petaloideum
HEW B Potentilla fragarioides

bt

i

K75 54% Fragaria orientalis
/NELHG chrysanthemum chanetii
FAEREH Saussurea pulchella
SRR NEH Saussurea purpurascens
2K Lamium barbatum

XU %% Stellaria dichotoma
YR EE Bidens pilosa

LI L2 L3 KI K2 K3 DI D2 D3
L ARRSEAET MRy, KON BESET M), D ONEEIET M. 1L 20 SNPEER A S .

A1 RESLTHENRTRELERAsH

Figure 1 Distribution of important values of arbor, shrub and grass under forests with different death gradients
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XA EBE T RS BEAR 3 HEVE 42 o ZAEMEEAT 20 (18] 2), -2 Simpson 5 B KB/ MK E
JEFET- MRy . TR EESET MGy . RREEAET M, ASRIMST TR AR )2 Simpson $5 480 0.28~0.36. A Z Y
Simpson FEEM KB/ IMKICH E EEFET- My . BEEAET MRSy . REESET M. FEAZ Y Simpson 75 £
K EN/NMR IR A B B ST M4y EPTP%E%Q HEIET MR, ARG F R ZE Simpson 15 £
0.46~0.68, 7+ AJZ Simpson FEEUAEARARIET-HE L th e BN H B WG I, HEAR)Z BEARARIE T4 B th e 3 F 5
WNERN, WA RA)ZE Simpson 58 72 2 F A Wi 4K ; Shannon-Wiener 5 %(5 Simpson $5 £t A
[ . AR A4 7+ AK )2 Shannon-Wiener 8 20~ 0.47~0.63, A [F Ak 2 B A JZ Shannon-Wiener 75 %% N
0.41~0.66; HEHLPN Y& B EBUY N R BNIMRUCH R EESE T My . FEEFET ARG . HHEESET MRSy, IRl
MO FEAR Z 5 BEHRECN 0.71~1.23, HEARZFEEIEECH 0.28~047, FoAR)ZFE T EFEEN 0.36~0.58,
ANFBET A M T AR)Z B 5T B BN R BN IMR IO hEESE T M) . ERESET MGy . BREESET MRSy, AFBR
SITRARIZBI ST FEFR N 0.44~0.62, WEARJZE Pielou B4 FEHR BRI B AL T MRy . BEESET M.
FET- MGy, ANFEMRITHEAR)Z Pielou ¥25) EFEHUR 0.75~0.86 AIRIFET 46 BE A2 ¥4 5) B 48 BN KB /MK
UONEREERET MY . BREEAET M . HHRESET MRy RVRTIT S, MY 2R R BN/IMK IR R R BEAET Ak
g3 BEERLT MR . T EEAET MRS

12 r * 15 ~ ns * ns

sk ns

- (R

BE OhE OEE BE OhE OEE i"r‘ LIJI“ ir‘ Ff‘ LW“ EF
My My Wy Wy
ns TN A RS A REE S, *P<0.05, **P<0.01.

B2 RERTHETHDFES o $HFEIER

Figure 2 Alpha diversity index of vegetation communities under forests with different death gradients
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B, W 3 TR BRI IR A A BB, #H 03 |
RETETREML N ORI BEE 22 ALK, 585 1 E kbR = ’ S
T LU R RE AR 222 S 1) 43.66%, 45 2 1 ARFR AT LAt A
FEREA 22 510 33.46%, BW] 3 FhBEHLLERETE SR e s 0 o os
PEZ A 35 25 57 (P<0.05). S 1EALPR (43.66%)

R4 R (K 4) TSR ARG 2 B3 RRABTHE THMBERE L LR
E/‘J H‘;é % , éfL{fH‘Z% fmt"ﬁi& Ij;] E/‘J *E% %ﬁ %&Mﬁiu /J\,ﬁz Figure 3 PCoA of Vegetation communities under forests with different
VORI ESET MRSy . ST MRSy . P E T b death gradients
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Figure 4 Species number of vegetation community under forests with different death gradients
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