£48%5 F2H ol @ E M K Vol. 48 No.2
2023 £ 3 A Forest Inventory and Planning Mar. 2023

doi:10. 3969/j. issn. 1671-3168. 2023. 02. 006

PR 43 8 B S SR A AR TS A A ) S R Y M A 5

ESURY I OB EaR R kmn! R g B
(I ARERLASE RER, AR FRES 010018; 2. "FREHTHEAEEEL, AE & 4 010030)

WE AN E T FT-EA R B BB B AP R R EHRMAA LR, FIARE

Wy BESNHTEAMY SR n, EREAN FARAXAELA 134814 & 16 FFERKHY;

Simpson 48§ 4% . Shannon—Wiener 3§44 Pielou 3% £ B 45 Aty Fr F 5 45 R 3 W B AR 2 % L 09 38 Jn

ZR KGR GAEE BARSFE A 750 #k/hm® B AR T E AR % HF M F8 HA ) 5 KAL; #o

% &5 Shannon—Wiener % #2353 Pielou 3% £ 48 4L Simpson % M358 AP F 5 B 454 A

B AR EMEE AL, EARMEZRLFEMX SHTEHRMAL, S LMK REEHELH

ARARE LA 750 #/hm’ Z B E T RAA TEFHRAREARTERDAERLT .

KW ARG B F AR EARMY S A YA 4%,

HE S :S758.58;5792. 186;Q944;Q16  SCEKARIRAR: A  XEHS:1671-3168(2023)02-0040-06

SICAE: B, 8, 2, AF PR L S AR T FEAAE ) AR R S RIS [0 ] MOl 9 A AR
2023,48(2) :40-45,56. doi ; 10. 3969/j. issn. 1671-3168. 2023. 02. 006

WANG Yihe, GUO Xin, JIANG Haiyan, et al. Effects of Stand Density on Diversity of Understory Herbs in Quercus mon-

golica Forest[ J]. Forest Inventory and Planning,2023,48(2) ;40-45,56. doi; 10. 3969/j. issn. 1671-3168. 2023. 02. 006

Effects of Stand Density on Diversity of Understory Herbs in
Quercus mongolica Forest

WANG Yihe', GUO Xin*, JIANG Haiyan', CONG Lin', ZHANG Xuzhou',
SHI Dongming', BAI Hui'
(1. College of Forestry, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Hohhot Administration of Xinhua Park, Hohhot 010030, China)

Abstract; The effects of different stand densities on the diversity of understory herbs were studied based
on the case of Quercus mongolica forest in Shariwendu Nature Reserve in Ar Horqin Banner, Chifeng Cit-
y, Inner Mongolia. The results showed that there were 16 species, 14 genera and 13 families of herbs in
the study area; the Simpson index, Shannon—Wiener index, Pielou evenness index and species richness
of plant diversity first increased and then decreased with the increase of stand density. When the stand
density was 750 plants/hm?®, the diversity index of understory herbs reached the maximum. Stand density
was negatively correlated with Shannon—Wiener index, Pielou evenness index, Simpson diversity index,
species richness, tree height and DBH, positively correlated with canopy density, and not correlated with

branch height. In conclusion, the most reasonable density of Quercus mongolica forest was 750 plants/

s B H#5:2021-11-03.

EEWB . FERHRID A Y Z %L TR 5 (R IR S5 H (AQIYZX-2018TP047-FW).

F—1EE  EUB(1995-) , B NEEBILA B LOFRA: . SRR T 10 8 ALY . Email ; 1536835041@ qq. com

FIEEE  ZIHE(1975-) , L, NS IR AR, R #08% . BF98 07 0 0 RSB A W) . Email ; 1562669233@ qq. com



£28

EXRE,F MO EENTREHR TEREY SRR MR 41

hm”, which was most conducive to the growth and development and understory herbs.
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Tab.1 Basic characteristics of Quercus mongolica

stands with different densities

R=S (5)
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T IR PR e RIS A — BT TR R AR
" (Hi- P Wm MR MR TR Jir 12,3 BiEghE
hm™") /m /em /m o Lo
DI 700 820~840 #Adt 9.8 19.0 1.3  0.65 FEARELE 7B A2z R A Microsoft Excel 2010
D2 750  820~840 #Adb 10.2  19.3 1.8  0.72 B B R T 2550 R IBM SPSS 23 A, i 3
D3 800 820~840 At 9.9 186 1.9 0.7 PERT R LSD
D4 850  850~870 Pidt 8.7 181 2.0 0.80
D5 900 850~870 PEIk 8.4 17.3 1.1  0.85 2 RS
D6 950 850~870 Pidk 8.6 17.1 0.9 0.88 2.1 REIMS B R a4 X bk TS 25 A A 4 7ot 28
D7 1000  895~915 Pidk 8.1 16.8 1.3 0.89 A
D8 1050  895~915 Pidt 85 16.3 1.5 0.92 ST AT AR M) W R LR SR IR T,
D9 1100  895~915 it 7.6 16.2 1.2 0.95 £ FIE 1.
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Tab.2 Composition of understory herbs in Quercus mongolica forest
B Bt J& Fi KW %
1 2P} Asteraceae B @ Artemisia &8 Artemisia frigida Willd. 18.75
Y Artemisia argyi Lévl. et Van.
FI3% 5 Artemisia stechmanniana Bess.
2 TR} Rosaceae Hutfi)@ Sanguisorba it Sanguisorba officinalis L. 12.50
ZEWE IR Potentilla WIRZEBEZE Potentilla supina L.

3 B35} Asteraceae YT FLE Bidens INEREL T Bidens parviflora Willd. 6.25

4 A%k Caryophyllaceae 17 )& Dianthus A1 Dianthus chinensis L. 6.25

5 A #R Amaryllidaceae A& Allium 874k Allium ramosum L. 6.25

6 HIEL Cyperaceae B & Artemisia AMFFVPE Artemisia macilenta (Maxim. ) Krasch. 6.25

7 PEH Rl Rubiaceae PEHR Rubia PEH Rubia cordifolia 1. 6.25

8 FEHEl Ranunculaceae JEWARELIE Thalictrum IR JERAEE Thalictrum minus var. hypoleucum 6.25

9 RAF} Poaceae FREE Setaria W Setaria viridis (L. ) Beauv. 6.25

10 B Fabaceae KL F )& Lespedeza BT Lespedeza bicolor Turca. 6.25

11 JEIEF} Lamiaceae K& IR B Phlomis BEJR Phlomis umbrosa Turcz. 6.25

12 EiEERL Acoraceae ENH & Acorus B Acorus calamus L. 6.25

13 We# R Caprifoliaceae W% & Patrinia K% Patrinia rupestris (Pall. ) Juss. 6.25
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16 1 I fi B
14 WFdE Allium ramosum L. 0.2032
~L2r KB EL Setaria viridis (1.. ) Beauv 0. 1756
§10 i PG Rubia cordifolia 1.. 0.0914
W ol D6 FRFFEHAES Thalictrum minus var. hypoleucum 0.2101
® o6t YRR Setaria viridis (L.) Beauv 0.1873
4r HitT Sanguisorba officinalis 1. 0. 1109
2T HIRZEBE S Potentilla supina L. 0. 0850
0= ' ' ' ' ' ' ' ' INESLEE Bidens parviflora Willd. 0.0510
DI D2 D3 D4 D5 D6 D7 D8 D9
- D7 /NMEREHET Bidens parviflora Willd. 0.2087
R JEANKE Thalictrum minus var. hypoleucum 0.1853
E1 FAEAKRSZEFEHRRTERENREMEHS S5 Rubia cordifolia 1. 0. 1542
Fig. 1 Number of understory herbs families, genera,
REJR Phlomis umbrosa Turcz. 0. 0987
and species in Quercus mongolica forest with
different stand densities FEHE Setaria viridis (L. ) Beauv 0.0213
D8 L Rubia cordifolia L. 0. 1850
#3 AEAZEEFHTHERTERAENABHEEE BET5. Phlomis umbrosa Turcz. 0.1762
Tab.3 Important value of dominant species of INFEJRET L Bidens parviflora Willd. 0.1024
understory herbs in Quercus mongolica forest ¥ ¥ Setaria viridis (L. ) Beauv 0. 0563
with different stand densities HA AR BE Thalictrum minus var. hypoleucum 0. 0094
FEHb, PR HEE D9 BEFR Phlomis umbrosa Turcz. 0.2241
D1 3 Artemisia argyi Lévl. et Van. 2230 PG Rubia cordifolia L. 0. 1562
KT VP Artemisia macilenta ( Maxim. ) Krasch. 2011 INAE AT HE Bidens parviflora Willd. 0. 1040
FEEHE Setaria viridis (L. ) Beauv 1873 FEHE Setaria viridis (L. ) Beauv 0. 0941
FASE# Artemisia stechmanniana Bess. 1547 Bl Acorus calamus L. 0.0513
WIBL T Lespedeza bicolor Turcz. 0963
D2 3 Artemisia argyi Lévl. et Van. 3012
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Tab. 4 Diversity index of understory herbs in Quercus mongolica forest with different stand densities

LR D1 D2 D3 D4 D5 D6 D7 D8 D9

Simpson $§%X 0.79+ 0. 82+ 0.76% 0.73% 0. 69+ 0. 65+ 0. 64+ 0.61x 0. 60+
(D) 0.21f 0.25g 0. 19 0.23d 0. 20¢ 0.18b 0.15b 0.22a 0.19a
Shannon—Wiener 1. 82+ 1.97+ 1.79+ 1. 74x 1.73+ 1. 69+ 1. 64+ 1. 63+ 1. 60+
_B(H) 0. 47f 0.53g 0.5le 0. 46d 0.43d 0. 48¢ 0.39b 0.41b 0.37a
Pielou ¥J4]FF 0. 69+ 0.73+ 0. 68+ 0.65+ 0. 62 0.61x 0. 60+ 0.58+ 0.57+
HRE(Jsw) 0. 19¢ 0.21f 0. 25e 0.18d 0. l4c 0. 13be 0.22b 0.17a 0.12a
YIPhEE R 13. 67+ 14. 67+ 14.33+ 13.33+ 13.33+ 12. 67+ 12.67+ 12.67+ 12.67+
E(R) 1.33¢ 1.25d 2.19¢d 2.25b 1.67b 1.87a 1. 89 1. 55a 2.15a
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Tab.5 Correlation coefficient between stand density and herb diversity index

HAEE D " Jsw R i Wik B AR
o3 1. 000
D -0. 980 = 1. 000
H ~0. 972 s 0. 986 #x 1. 000
Jsw -0. 980 = 0. 989 0. 991 = 1. 000
R —=0. 843 = 0. 902 s 0. 893 = 0. 873 = 1. 000
e -0. 901 = 0. 918 #x 0. 914 s 0. 921 #x 0. 955 s 1. 000
Py 4% —0.978 #x* 0. 980 s 0. 986 0. 988 0. 885 0. 928 1. 000
R E -0. 431 0.521 0. 490 0.525 0. 480 0. 524 0. 537 1. 000
IS FA) 2 0.983 %  —0.948 #  —0.937 %%  —0.944 % —0,835%x  —0,903 #x  —0.965xx  —0.436 1. 000
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