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(1. JEZ K2 ARl 2 BE , PR SE% 7160005 2. HEZE K2 BRFTA XA 9 st R & 50 H TARE AR5 H
L, BEVE HEZE 716000)

WE: [ B8] ARH LGSR EMAER R R REF MM Robinia pseudoacacia AT A 6 WAk 208 % % AP
¥, W RRABRELFRARARRTERDF SHERGEMHFERL T LY aRE, AP R BB I RELE
[ Zi& ] RAZMBERE R G T %, ARGET KT RRELER (7, 12, 22, 452) GRIRMA BT Z, @0
F AR BV RA AR T E R E MR RATIAE, RN T RSP (RDA) 5 EAKEMAF 5 I8 5000 £ &R0
HZ#AoM, [ER] OFRRARILFRANRGERES LA S5, 5B 184, HAF %% HH Asteraceae. KA
# Graminae #» 2.4+ Leguminosae #145, KA IA % BN HA BTV 28A, W I HBHANET S HHGFE, L
Artemisia vulgaris. F & A. caruifolia. 4%#F & A. gmehinii % & M BAR GO T2, QR T EARMA Y L
AW B IRAIG Mg, WA FRBEI T R T ERZ63 LA (P<0.05), @EL4BR. LEAM
B, RS Fe LIE R T R E DA % A M Margalef 4544, Simpson #54A R LA HZ I T 2R £, mL
AR, R4S, BEAeSA. BEHENZ A Shannon-Wiener 354447 Pielou #5469 £ 2 W &, [ &4 ] Alaskk
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Diversity characteristics of herbaceous species under Robinia pseudoacacia
forest in different years

NAN Guowei'?, WANG Jinghui'?, QIN Shuying'?, HAN Lei'?, HE Xinyu'?

( 1. College of Life Science, Yan’ an University, Yan’ an 716000, Shaanxi, China; 2. Shaanxi Engineering and
Technological Research Center for Conversation and Utilization of Regional Biological Resources, Yan’an University,

Yan’an 716000, Shaanxi, China)

Abstract: [Objective] This study, with an investigation into the species composition and diversity index of
herbaceous layer under Robinia pseudoacacia forests in the hilly gully region of the Loess Plateau, is aimed to
explore the characteristics and main influencing factors of its diversity index, in order to provide reference for
the practice of regional vegetation restoration. [Method] With the R. pseudoacacia forests in different years
(7, 12, 22 and 45 years) in Zichang City selected as study subjects, the species composition of the herbaceous
layer in the understorey of R. pseudoacacia forests of different years were investigated employing the “space

instead of time” method and the plot survey method before an analysis was conducted of the main factors
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influencing the diversity index using redundancy analysis (RDA). [Result] (1) There were 55 species of
herbaceous species in R. pseudoacacia forests of different years, belonging to 18 families, and their dominant
species were mainly Asteraceae, Gramineae and Leguminosae, with the overall performance showing that the
dominant species belong to a few families, while the subordinate species belong to most families; the Artemisia
vulgaris, A. caruifolia and A. gmehinii have higher importance values; (2) The aboveground biomass of
understory herbaceous in R. pseudoacacia forests increased with years, and planting years increased
significantly the aboveground productivity of the herbaceous layer (P<<0.05). (3) Ammonium nitrogen, soil
organic carbon, soil moisture and total phosphorus were the main factors influencing the Margalef and Simpson
index of species diversity as well as aboveground biomass of the understory herbaceous layer whereas total
nitrogen, total phosphorus, ammonium nitrogen, and soil silt were the main factors affecting Shannon-Wiener
and Pielou index. [Conclusion] The herbaceous layer of R. pseudoacacia forests in the study area showed
different species diversity at different years. Artemisia plants showed great adaptive ability at different years,
and species diversity indicators and biomass are significantly affected by soil moisture and nutrients. Therefore,
it is important to focus on the balance of soil moisture and nutrients in future afforestation practices in the Loess
Plateau region to enhance the stability and sustainability of plantation ecosystem development. [Ch, 2 fig. 2 tab.
31 ref]

Key words: different years; understory herbaceous layer; species diversity; aboveground biomass; influencing

factors

ARMAES RGUER A S R G ZH G, TOR R RIRMIE RN TMAE S RGMEA 5 84
PR, — ROk, TR B @RGSR, BSR4 2 HE
R TR, JUHNTOMRAR 25 R e A ) 22 P L7 385 (g o 7 B IR, 3803 A= A5 D RERE 2 1B 4B,
UTARSR, R AN TAR A B A o S X AR AL A JE A RIZUE) . i TR Robinia pseudoacacia B
AU ARG AR L, B o A E M AP 2 —, Pz g AR A e . HAT, &
XF N TARAZS R G RE SR Y AP BT b Ab A 3 2 RO, BT BT Xt Al B AR B AR SC AT 5 £
PAEM L Z )R, X E AR YRt SRR R R R B Ky R AR AN RRAE A A
HUWEZ, (HkZ XA AR ZY R AR . FR IR AUK LR T BT SE . AT FAR
JEME B A S R G B E AR Y, A w WA AR E AU BY T4 AR S R GERIRRE N, B REIR
WAEBRGIIRE, S URAEtl, SEERF/AINVTARN . A, MR A Z A B T A SR T 4 4
e, et R IEFR MR BT BEAZ M AR BUN, AR . BB RS 2 AR
IR, HEAEAR IR . R i MR R K £ 8507 TSR A AN rTEARAI M R0 R B R
PR Z AL 2 I Z BTN R N, HIXE N RN R RE . — e B XA R PRI | AR
SEMRT RO SRR AR SRR AT RS, TR B i S DO R S AR BR AR TR Z
P2 R MR R R R SRS B = o PRI SR T, I B o S X )32 A A SRR AP T B A J=
Y Z BEVEAE AR A K B AR AR AR S R B2 e PR SCE R N, ASBIRSE AR P 48 1K T R T
AR A BRI B SEXT G, 345 B BORIBARAR T A R P AR PR SO T2 R N 3R
PASUI DA TEA A 123t XN TR bR A 25000, A vl R e e I O A B B Al AR A

1 HFRHMKX G &
1.1 HREXER

B4 T T (36°59/30"~37°30700"N, 109°11'58"~110°01'22"E) Ja BB IR A7 2 5 Kbtk 2 XU A%
M APGI R AR AR, R 930.0~1 562.0 m, JEBAIFEE + i &R IX, FHRIEN 8.2 €, EHIFEK
O 450.0 mm, MHbHIELIRAR +Oh F, HEESEEGE, B4 BEXNIJIMEMAE . IR IR,
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ZHL X R AR B IR MR A A% O X, G| R A IR . AT Platycladus orientalis . 5B Hippophae
rhamnoides . ¥y 2% Caragana korshinskii . JM¥S Pinus tabuliformis %5 . JIRR A2 X 43 ) WY 3E A Fh
1.2 Bt SNETE

FEHBIERE | BF AR A AN - AR SR AR F 2022 4F 8 AFEFR IR AT . BEHEEEIIX 4 MK E 4
BR (7. 12, 22, 45 ) (AN TR DI04, xS AR Z HT 1 B BE AR b (AR T Setaria
italica . JEF Panicum miliaceum 1+ . Solanum tuberosum S5 RAEY)) . ASRIVR 2 4 FR 08 B He ke b i £ Ry
20 mx20 m, 3DER, [FII R AR AL AR R BRI 5 A 1 mx] m /MDY, WUESREDT R REA
JEAE A B DL, IO IR A AR AR R | PP B, XTRE S A RIS R A TR A T I SR RN 4
FRL SRR BURFE AR R . ICRENZE, RIS Y SERETN, R EE, A
LR MR E, IO EIAE A Y. TR DT AT 100 em?® (ER T (I 95 ) AR &4y
HIEL0~20 cm TR HAE, 3AEE . BRERABMEY), BE&T LRGSR SN 20, —F
T LK o (BT, D5 3050 TN 3EAH ST bR, S5 DA R 31 5 R 4 A0 fin 4 T
FE, KRR YLRENE, 2R HCIO,-H,SO, THE L E , AR LMy 6t i sk
FE, B AR AR A ORI, HUSBER P BRIR SR I, R R HIRO R RS (SR & .
1.3 ¥ S

i1 Margalef 5% . Simpson %% . Shannon-Wienner 541, Pielou #§ % LA K T Z{H 7 B A R PR &2 4F
FRABEAMAR T A Z R e . SRR O R ZE ) BRI A NS 30K (15, 211,
14 HiE4biE

K JH SPSS 23.0 #ATEHHAL I, SR AP Z Ty 22 53 HT (one-way ANOVA) R HUAN [R] 1k 52 4F BR A AR AR Ak
TEAZYFZHEZ 2SS, JFE RN E WD (LSD) T 2 &E I, WEMAKFH 0.05; K
JH Canoco 5.0 H#TTUARSMT (RDA), WHREAZYIF ZH R o AR SIE I F Z A OCR

2 HERE M

2.1 AEVRE FRRFEMRA T ERZEB I FHERL

AN RIS A BRI BRARAR B FAAR Y G 558, 73 )8 18 BL, YR M Fa (£ 1. FEHHF
Compositae (25.8%). & Al Gramineae (18.4%) Dk M & #l Leguminosae (9.2%) #8 4, H b n 4 & F}
Cyperaceae . %fiFt Rosaceae , Fij4jF} Vitaceae , HKF} Violaceae . 4-HijF} Plantaginaceae . JE/EE| Lamiaceae
JEAERL Convolvulaceae, ¥t F} Polygalaceae, 5% £l Boraginaceae. % £} Asclepiadaceae %53 0 i J&
Lk

AR A R BIBEARAR T RO 2O R A A R 22 5 IR A RRN 7 a BYRIBEARIEA 23 ASFEA
YIFh, UL 8 Artemisia caruifolia MALIL A. vulgaris FAFEDF, TR EZA RS A. capillaris Fl
UKEE Agropyron cristatum; PREZ AR 12 a BRIBEARIEA 14 DEARYF, DIKFTE Artemisia gmelinii F
T N, AR A AL RR P S ZE 5 Carex lanceolata; YK AF-FRN 22 a B FIREMRILA
24 NEARYFY, DAL RIS Festuca ovina L HEIFN, A4y Fh 32 245 BT 5 A1 BT R 240K Poa
sphondylodes; WKZ BN 45 a IR A 29 DRARY A, DIEICMEEF i #th, tEAyFh£%
BHEALE A annua T 5SS
22 AEREFERFEHRKTERZSHIF S

WM 2 PR AFRVKE AFERBIBEMAR T R SR ZREVEAAAE 22 57 0 BRI AERR S 22 F1 45 a filAR
AR REAZ 19 Margalef #8022 5 A 3 5h (P>0.05), HABKIZ B ¥ Margalef $5 500U i 2k 52 4F B
HYXE Iz A A RIS A BRI T FEAS 2 1Y Simpson 15405 Margalef #5 R B i AHLAY 22 1k
Hat . BRIRIZAFFRD 22 1 45 a RIBLAMK T BOAJZ Z (8] 19 Simpson 154022 57 A ¥ 5h (P>0.05), HAhK
SEAERR Y Simpson 58500 B & 0K 52 A FR A S In i s hn s ATl 52 A7 BRI AR R4S 2 1Y) Shannon-Wiener 4
BORE AR T B AE R B3I n, (AR AERR S 12 Fi 22 a Z[H] 1) Shannon-Wiener 54525 5 A i 3
(P>0.05); FIREAMART BLAZ Y Pielow F8 BTEMK AR K 7. 12 a HRTHGIN, 7E 12 a ZJ5 A RE By
R
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®1 AAREERAIEMK TEREETEYHHNEEE

Table 1 Importance values of dominant species in the understory herb layer of R. pseudoacacia forests in different years

- %Eﬂﬂﬁl‘tﬂx‘ﬁiﬁlﬁwﬁﬁﬁﬁ - . ANTRIR S A R A ol e (L
7a 12a 22a 45a 7a 12a 22a 45a

B Artemisia capillaris R 341 6.41 8.14 || Muk$/RCynanchum thesioides BEERL - 060 3.60 1.94
¥ Artemisia caruifolia R 2051 1779 120 2.84|P9ILZEW K Potentilla sischanensis — #HFF - 087 - -
At Artemisia vulgaris 3R 24.19 15.19 25.97 47.60 ||/ 35 Euphorbia heyneana AR - - 234 240
55 Perilla frutescens BIER 093 - - —  ||JIRBEE F Cynoglossum divaricatum 35 %R} - - 127 -
T3 Ixeris polycephala B 269 187 120 1.80||FAEZREFPotentilla chrysantha R} - - 0.60 —
BB B Cleistogenes squarrosa RAFF 177 — - — || =B Potentilla bifurca TR - - 480 -
BAE T Artemisia annua Rk 0.60 — - 9.88 || T B Corydalis bungeana HEERL - - 220 127
Tl {E Heteropappus hispidus %5k} 327 — 247 1.27|#EHE Artemisia scoparia iR} - - 273 —
WG Poa sphondylodes  ARABE 327 2.68 7.08 2.34|[ ML Cirsium setosum ARk - - 067 -
W85 Dendranthema indicum iy 133 1.00 — 2.08 ||FLMlI Periploca sepium AT - — 213 -
BKKT % Artemisia gmelinii HF 113 2212 894 1.80|/MESREN R Bidens parviflora Es - - 053 -
VKEL Agropyron cristatum RAF 861 - - 1.87 ||FI/RZ& E3E Volai altaica HER - - 0.53 -
ffi18 Incarvillea sinensis HEE 073 - - 0.67 || &b ¥ Potentilla chinensis AR - - - 0.53
‘HE Glycyrrhiza uralensis 28 060 — - - |[#SXEE Roegneria kamoji RAF} - - 0.67 —
BRE AT ® Siphonostegia laeta  514FF 2.00 - - 1.20 (|44 #¥2E Chenopodium foetidum TR - - - 1.87
W HiSetaria viridis RAR 134 - 2.13  2.68|| % Viola verecunda HER} - = - 5.67
HiELE Convolvulus arvensis — EAEFE 2.87 548 — 0.67 |3 S FE Taraxacum mongolicum g N - - - 2.54
INFRAllium macrostemon HEF 053 - - 0.60 || 3£ ¥ Leymus chinensis RAR - - - 0.94
Wi G Vicia sepium 5K 1.80 — - —  ||FESAFE Carex rigescens VER - - - 0.40
3K Sonchus wightianus R 060 — - — ||k kG Leontopodium dedekensii % F} - - - 1.40
AL S Oxytropis ochrocephala SR 033 — 2.60 — |[iEi&EPolygala tenuifolia iR - - - -
WA R Melilotus officinalis SR 140 - - - ||40MEEEECarex duriusata weER - - - -
LR Plantago depressa iRk 047 - - 5.21 || 5" M Patrinia heterophylla AR - - - -
X Festuca ovina AAERE - 1321 25.51 13.57 | Hi# 5 Stipa przewalskyi AR - - - -
72 Phragmites australis RAR - 0.67 053 — |%3FStipa capillata ARAE} - - - -
MUAAK T Lespedeza davurica TR — 0.67 3.60 1.27 | MM Thymus quinquecostatus JRIER - - - -
K5 ZE R Carex lanceolata  VWEE — 1370 — — B B & Thymus mongolicus 5322 - - - —
W& Salsola collina [/ 053 - 1.60

Y. —fCEREA LI, 258 Compositae; JEJEF} Lamiaceae; RAEL Gramineae; TR} Leguminosae; 51 24 F} Orobanchaceae; Ji€
1€ Bl Convolvulaceae; T & #} Liliaceae; %4 Hij £} Plantaginaceae; 75 % B} Cyperaceae; Wi £ Amaranthaceae; % £ Bl

Asclepiadaceae; 74P} Rosaceae; HjZiFl Vitaceae; 8% B} Boraginaceae; H:ZEF} Violaceae; JeATBERl Apocynaceae; ILiki
Bl Polygalaceae; Z.4El Caprifoliaceae.

®2 ARREERANERKTERZHYTSEEEL

Table 2 Species diversity index in the understory herb layer of R. pseudoacacia forests in different years

PREAF R /a Margaleffg%i Simpsonf& L Shannon-Wiener$§ %% Pielouff %X
7 0.44+0.09 ¢ 2.15+0.53 ¢ 0.16+0.07 ¢ 0.07+0.03 b

12 1.40+0.09 b 6.79+0.33 b 0.53+0.04 b 0.26+0.02 a

22 2.12+0.12 a 11.20+0.59 a 0.59+0.02 b 0.24+0.01 a

45 2.27+0.13 a 12.54+0.44 a 0.79+0.07 a 0.30+0.02 a

L] Bli I (EEARERE s AR AN R 7B 2R Rl — AR [ IR A2 AF R 8] 22 57 125 (P <<0.05).

2.3 AREVE ERFIBEAR TERZ MM EEYSIFIE

LT AT LAE e IRRAMOMR FEAS ) A M b A Wyt B 5 K R A R A3 i A0 38 n BRI 2 AFBR A
22 545 a Z I ALY ERA BEE2E TN, HAWEFRZ HEH BEEES (P<0.05), FIFEA
FR b 2B B AR SGAEFR 7 2 (119.33 gem™2) F] 122(204.00 gem %), 22a(266.33 g*m™>), 45a(307.33 g*m?),
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SrAEEINT 171, 2.23 F12.58 £ XKW BAEY 00T )
o AR AR AT BR A3 s 2 n % 300 - ¢ 1
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PEH 10 > HIEH TR MR, HAYMZ ﬁ
BEfE 4 A $5 b ATHD L A T A W B AT A %‘”'{j
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1R RSN 65.18%, 55 2 Bl RERDY 19.17% AR % (P<009)
Margalef 5% . Simpson #8%(. Hu_bA:¥iw 5 38 B 1 R FRE A LA A
SR LA, FHOKTRIEME, SEEE fouer Above-ground herbaceous biomass of R pseudoacacia forest
WA RAHSE, UL EA TR 2 D FEFR 52 at different plantation years
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