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T SRAET AT R Vulpia myuros RANEERMURIZLR . REE S5 AR Fh 22 FETERHIE 2 TR A 5y
B, I RE T 3SR T8, 45 A S REHAG SR R 2 (B0 , TR RE T 2 et I O A 2 IR A
FEJHH S RSP RES ZAEER) E B R 2. 5RO R: (1) WL BRSEREEAURH, T 72 Fiddy,
Hop AN 4 b, RAKYAT 68 Fh (—4EAERAR 22 b AR 46 Fh) , IR 67 8 31 Bl MR
ZHFhEEEEPIER ) Asteraceae . RANF} Gramineae . ZEHijF} Plantaginaceae . #2FJLiiF+ Geraniaceae 4 £l #i
AR AAARRE AR TS, HRAARL), SRS STHEREMRMA R L SR Ay £, —4E
FAEE, ARG . ZRFAERRE, CHARE G ERTORRZIN ), BEOEE B E R0 L2,
FEETEASLITE . (2) BUPEREYR S RAE 5B R B IEAE, M54 . GESHERRE. (3) 1T
HRoHT (RDA) WY, BEPHREMN SIS HIRN - KA F RIS g R A g sk . 38R 32 e B
FREEDP AR R 3, Horbh ROKE RS B SRR P AR A W2 A Oet:, HRe Rl 15.7%,
Hycoh Hdam e g, HMBEh 15.6%, KA ZHEERMER N 14.7%. APFRERIER TRFEE
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Species Diversity in Vulpia myuros Communities in Zhejiang Province
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( Zhejiang Academy of Forestry, Hangzhou 310023, China )

Abstract: In May and June 2019, 30 natural representative Vulpia myuros communities were selected in Zhejiang province, 3 quadrats were
established in 26 communities. Investigations were made on species diversity, plant composition, community structure and species diversity, as well
as on soil nutrient index in quadrats.The results showed that there were 72 species of plant in V. myuros communities, including 4 species of shrub, 22
species of annual herbs and 46 species of perennial herbs, belonging to 67 genera and 31 families, dominated by Asteraceae, Gramineae,
Plantaginaceae and Geraniaceae. V. myuros communities were rich in species, but the distribution of species was not even. Due to the growth
characteristics, especially strong demand for light, V. myuros usually occupies the upper space of the community, and the community structure is
simple. Species diversity had positive relation with altitude. Redundancy analysis demonstrated that the diversity of V. myuros community was
greatly affected by soil factors, hydrothermal factors and spatial pattern. Among them, the soil factors were the main factors, especially hydrolyzed
available nitrogen content occupied 15.7%, followed by soil available potassium of 15.6%, and hydrothermal factors accounted for 14.7%.
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YIRS REVEREABL T R IR m R, ORI SR R 2K BT, R 2R
G R, KO IR S B S UG, R A2 2R Eh s T, wT AR
MR ARl S BETE ) B P 0 iR R R 2 T e KB R AR ARtk s i KT R %
FEP R DB R AR SIS . RER S RIDRESL T . A IR 8 B BB Ehy, AR i AR 22
T PR LUK RER BRI R E R R E A B 2 E N AMEF IS, SR AR
P AR LS B B SR SR SRR IGE TS5 A JE X ol S5 R PR 7 Y 5 ).

AEFGRE IR A S B B EH ARSI —. @i ZEFHE Torreya grandis ‘Merrillii’, jHi%% Camellia
oleifera ZFZFEAK FIUE S Vulpia myuros ARRFSCER, Fo/miEM TGP RAGEMNME . PiTRmsEne e, A
SREUR . (et A A K& 20, SRS, BUKERL . R =0, fRPHEE ST Hsl 4 e
EEEEEER. BRI AP EATAY, (HEHDORE N B ESER HAR S | 3E, EP RS
B, HEEPERRHR S SR JH, ARG RE YR AR B Z A ORI . B A R R I R AN
fiE, PeERER LR, MEHHEREEYRI AR SESKAY, £ (s, . M)
SRR S AR LU SRR SR S . ARSCGE S T A P RSP RRA IR 5 2R T,
BECEOREEE SAEEDUR, MERERRFERKIRE, BREFWESET 5805 R BARIE 552
B o
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T HUIX R A SR AR SHEERIE , PR RS SR RIS I AR BLR, DA & FR AR SREAR) R S5 R
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1.1 HREXBEARER

WHT4A (11801 ~ 123910 E, 27902 ~
311N ) HiAb e A FUS I, f UG o 5P A0 i
A1 929.0 m, Rl E ALK 1.055 x 10° km?,
JEEPhaty 2 WA, 3R b 32 AR - A

29°00°N \ 2°%00°N
Het, FTHSRIRAI15~18°C, 1H.7H e {3
53 R A R SRR AR R e B Ay, R e Ui g oo B }As; 7 ot 4
333 ~ 43C, WImfkiE R - 174 ~ -22 T; s 8 . 28 200" N
S BAETTHME K BTE 1 100 ~ 2 000 mm, 5—6 m/{\" iy by g
HABEP T PR HIREC 1710~ soes] quo o0 00120 :
2100 h, IFUCE | IS00E  I000E  100E | IFO0E | 1B00E
1.2 REHE B1 A& A
121 ;ﬁ# F 2019 415 5 H14 H—6 H 4 H Fig. 1 Distribution of sample plots

BEATREBAA  FERTT T A BTSN R 30 M HA RFMEM BEH IR AL, B R Z BB FES7E 60 ~ 80 km,
ThREAEE] 26 N EARERIER BRI (1 1) o I GPS(global position system ) iCsR & MEHIAI A E |

ZEAFSOEE R (£ 1) o FEEMERERCEREIER 34T, P FIREERT 5m, SRR
/NAL0 mx 1.0 m, JCREETNETARIRISE . B, FREE. SEAYBRE, JHcHas MERRHE
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W JEISRAE . ORI R RSN R . R METREE 20 om DLEHZH) SRR, HE 3
Ko Prlr]—HeEm AR 215 H T AR Bl 72

F1 BWNELHR

Tab.1 Information of sample plots

FEHUZ S zHE th/m  AEh FEug 5 zHE /M Mg
S1 120°23"26"E, 27°20"22"N 238 —AEE S14 120°55"20"E, 28°48'34"N 1378 FRE
S2 121°08"25"E, 27°50"30"N 16 R S15 120°5824"E, 29°17'07"N 695 —iEE
S3 120°28'35"E, 28°09'57"N 11 RE S16 121°57'03"E, 29°15'02"N 20 —iEE
S4 119°26'15"E, 28°01217"N 1480 e S17 122°22'32"E, 29°52'03"N 22 T AR
S5 119°3926"E, 28°13'35"N 134 g S18 121°31'57"E, 30°01'60"N 180 e
S6 119°22'05"E, 28°36'49"N 205 S S19 121°05'03"E, 29°50'50"N 427 e
S7 11850'42"E, 28°54'57"N 84 B S20 121°04'14"E, 29°43'16"N 813 B
S8 118°16'60"E, 29°06'12"N 137 R S21 120°33'44"E, 29°55'02"N 40 BF
S9 118°28'53"E, 28°17'45"N 314 B S22 120°56'15"E, 30°25'53"N 29 R

S10 119°45"26"E, 29°0322"N 63 —IEE S23 120°01'08"E, 30°57'18"N 219 e
S11 120°28'37"E, 29°2026"N 189 S S24 119°34'38"E, 29°4523"N 720 e
S12 120°31'53"E, 29°29'56"N 650 S S25 119°02'42"E, 29°41'01"N 152 e
S13 120°45'05"E, 28°51'39"N 66 —4EE S26 119°30'58"E, 29°13'00"N 90 EH

7. —4E¥ Erigeron annuus, %74 Cynodondactylon., ###%L Elymusdahuricus. 5.7 Apiumgraveolens. %5H- Xanthium sibiricum,

122 MEFH#E MR ETE: YMhEEERATEGE, WY R AR, BECRA .

FIEFA PR IA TS 7 - pH R B HLA IR E , S B bR NY/T1377—2007 ; A5 HLJ%i( soil organic matter content,
SOC) & &R H K.Cro;, A REHTINE: , bR NY/T1121.6—2006; 13847522 (total phosphorus, TP) .
A4S R (soil available phosphorus, SAP) HIFHERHTIL (A7 (UV-1600 55N WA GREETT,  HigSeE ki
FABRARE ) W, SHbRE NY/T1121.7—2014; 35S (4% total nitrogen, TN; /Kf#PEZ soil hydrolytic
nitrogen, SHN ) FIIHBLEC E &% ( Kjeldahl method ) MI%E, Z:HRbRHE 1Y/T1228—2015; +-HE8& & (449 total
potassium, TPT; L4 soil available potassium, SAK )i F J5i FIRIS kKB REVRIN E , ZRebRifE LY/T1234—2015,
123 AZFBERBA % AW IE T SRR B (www.worldclim.org ), AL4EEIRE
( mean annual temperature, MAT ) | sfEiE . AR . A KTEERE  ARKTBEAGRE | FXFEKE (mean
annual precipitation, MAP ) . ¥4Z=14)7i5 ( Mean Temperature of Coldest Quarter, MTCQ ) . 4= K:Z& H #Jp% /K 2 ( average
monthly precipitation of growing season, GSP ) #1281 A¥f%sK & ( Precipitation of Driest Quarter, PDQ ) .
1.3 BELES%T

FEEITEAN: EEE = (FHEEHAERE A 25 ) /35

Shannon-Wiener 384% (H' ) .

S
H = —ZPL- In P,
i=1

Simpson ZAEHEFEEL (1) -
J=1-) P
)
Pielou ¥ 51RE46%, (Y) : Y=H /InS
Kob, ST IMBIR RSB PO S | RO B R
FAHAE (A ECFIE . bRifEwZE . BlEicoR_EE ) SRH Excel 2016 M 7EIGE1; FIH SPSS 22.0 4T
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Pearson AHRNEZMT; FIRIIRN 2L SSRGS R KA RIS 1) SOTARZ T (redundancy analysis,
RDA) , Filid J5 22 i /K P - 33 AR Bt SRS A7 IR AR AR R LU S Rl R R, R
SRR ISR A 25015 f8TA] Origin 2020 1R

2 HR 500

21 HIIRFEESHMNERTS

VAR LEREN, WX A ECEREE RS BT 72 Rk, Hoh AR 4 Bh, FARYA 68 Fi
(—fEAERAR 22 Fh, ZHEATAR M) , I8 678 31 Bl WAL 280k EEPAEA R} Asteraceae, 7K
A%} Gramineae. ZERijF} Plantaginaceae. #:4- JLHF} Geraniaceae, HHAT S, X 4 MEHOYFI K Z AT R&EA
R ISR B BRI NRE . WA BOE B AR AR S, (BRI S), MR
AR, ROPREE T LR B PR . 5 3E3K Ixeris polycephala, Z:Hij Plantago asiatica. Bf
¥4 Geranium carolinianum 2555 WAEAEFD, & B STHUBEE A R DL 2R RAOh B, —AEERARE, K
AP . RS, R HDERTSRIRZIN m, FOPE GRS RN L2 N, BRETEAYS
PRI, ST HUIR F SRS N S 2 AR A AR K TE i 2, BRI R IR R S A BRI EE AR

AT 26 MEMFEREE T, DAL T AN S15 #REwrh S s, Y+ EERE, N
12, Shannon-Wiener ZA£H48EERK, 4 0.87, [BFiZER%AR) Simpson EFEREUR K, b 2.27; Wi T552%
) S22 HEE IR AL ERRAR, H Simpson {34 BEEFREEAK, (00 0.93, P& Ak, Uk 4.00 (£2) .

F2 HIRFEESHMHNEESS
Tab.2 Distribution of diversity in V. myuros communities in Zhejiang

KRS H' J Y S KRS H' J Y S
s1 0.8740.01  1.8640.66  0.7820.15  11.00:4.24 S14 0.7740.01  1.7620.13  0.8820.02  7.5040.71
S2 0.7140.04 143015  0.8320.07  567#.15 S15 0.8740.05  2.2740.33  0.9240.05  12.0042.83
S3 0.7940.06  1.79#0.11  0.8640.10 8.0042.24 S16 0.8140.11  1.924058  0.8920.07  9.00:4.24
S4 0.7640.03  1.7440.04  0.7840.12  9.5043.54 s17 0.6620.04  1.3540.32 0.7940.04  6.00+2.83
S5 0.6020.10  1.2940.28  0.7340.08  6.00+1.73 s18 0.6420.04  1.1440.27 0.8240.13  4.00+0.68
S6 0.6420.03  1.3440.34  0.7540.06  6.00+1.86 S19 0.7020.01  1.9240.58  0.9540.24  7.5040.71
S7 0.6920.06  1.3740.30  0.83#0.02 5504212 S20 0.7640.08  1.7240.36  0.810.07  8.5042.12
S8 0.70#0.05  1.55#0.13  0.7740.04  7.67#.15 s21 0.8540.04  2.0920.18 0.91#0.15  10.00+.12
S9 0.6620.05 1494019  0.73#0.01  7.33231 S22 0.5020.02  0.93#0.03 0.6740.02  4.0020.00
S10 0.7620.07  1.7640.29  0.7140.07  12.0022.42 S23 0.6540.15  1.37#0.28  0.7740.15  6.0020.00
s11 0.76240.02  1.75#0.41  0.95#0.10  6.33+1.53 S24 0.7740.07  1.6640.33  0.8540.09  7.00+2.06
S12 0.7540.08  1.5940.19  0.8640.15  6.5020.71 S25 0.5140.14  1.144046 0.6140.03  7.0024.24
S13 0.7940.02  1.80#0.12  0.8440.02  85020.71 S26 0.8140.06  1.7940.31  0.89#0.02  7.5042.12

WA P ERE T AU S ) A AR SR SR R UL 2, N 2 HHaTLLE Y, W LA R SE %A Shannon-Weiner
ZHEPETREL. Simpson ZAEPETEEL. Pielou ¥5)EEHE%L. Wifh=EE BEIEU S IBIHI 2 IEAHE, Shannon-Weiner
ZAEPETEEL. Simpson ZAEMETREL. WRhFE ERES A E R 7AHE, Shannon-Weiner ZHEMEFE4L. Simpson
LTSS, Pielou Y95 EEHE L 54 Y L IFAEX, Shannon-Weiner ZFEPEFEEAN Pielou 345 B85 SR 2
SEIEAHE, HAMAHEHI AR EE .

22 MIRFEHESHMEESETFHXER

WA PR S VA AR SRR e 3. P38 3 I, S14 HIEAR . KHEEMAYR S E55 . S16
IS B, S2 IS B, S25 HIEAME B . it Pearson MEAHTEIA (K 4) , Wi
TLERSERR% Shannon-Weiner ZAEHIEEIS46E . HIEAMEE . 2BSERIAME, 52%. 1 pHE. £
RER . HMMEE AIURSE . AR 2R IEHER, SN ESOKRERS B2 FAHE(P<0.05).
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Fig. 2 Correlation of Shannon-Weiner diversity index, Simpson diversity index, Pielou evenness index and species richness in
V. myuros communities in Zhejiang
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Pielou 288 546, 13 pH . WS BRI, 52, HRelSE . MR A3k
TREEMX, 5. HELASE . KREASEMNEIURS R BFEMRME (P<0.05) ; WfhFeEE
IESSE, 22, PESAESE. 2SR AU EAAES RN, Sk, 1% pH E. 25
TR OKERESEREMRR, 5T BRWE EARNE (£4) (P<005) .

#z3 RFEPYEE (1~20cm) HIBEHEHE
Tab.3 Soil properties in the communities (0-20 cm) of V. myuros
S pH TN/(gkg") TPT/(gkg?)  TP/(gkg™) SHN/(mgkg')  SAK/(mgkg!  SOC/(gkg")  SAP/(gkg™)

S1 7.28 0.87 9.87 0.94 52.00 146.00 23.80 4.00
S2 7.54 1.86 5.99 1.26 104.00 129.00 33.10 18.30
S3 6.87 1.02 8.55 0.39 111.00 71.50 23.50 16.20
S4 7.14 1.40 12.40 0.57 71.60 117.00 28.20 7.86
S5 7.17 1.08 6.01 0.40 53.90 75.70 40.10 3.05
S6 7.84 0.26 3.68 1.92 20.10 26.20 8.08 0.64
S7 7.81 0.12 2.60 0.06 15.10 50.60 3.22 1.51
S8 7.89 0.83 8.07 0.52 62.00 46.90 29.10 4.94
S9 7.88 1.52 3.76 0.87 67.00 97.80 39.00 13.30
S10 7.05 0.53 7.43 0.27 28.90 117.00 14.10 3.72
S11 6.42 0.78 6.49 0.47 50.00 71.00 20.10 7.32
S12 5.56 1.53 6.28 0.45 95.80 98.40 27.20 12.40
S13 7.89 0.47 4.92 0.42 29.90 137.00 11.20 7.75
S14 6.14 4.89 4.01 1.14 287.00 95.00 107.00 18.20
S15 6.22 1.45 2.26 0.37 143.00 165.00 28.50 7.65
S16 6.38 1.76 2.86 0.69 121.00 64.80 45.40 12.20
S17 6.99 2.47 2.53 0.74 118.00 184.00 33.50 15.60
S18 6.92 1.54 5.26 0.65 85.00 94.80 55.60 8.30
S19 7.57 1.48 12.00 0.52 69.40 100.00 42.50 6.87
S20 6.19 0.91 7.80 0.78 65.90 128.00 17.50 8.40
S21 7.59 0.67 7.31 0.42 59.70 81.50 16.50 6.95
S22 5.29 2.18 8.10 0.64 99.40 70.10 35.50 15.00
S23 6.23 0.58 5.99 0.37 37.50 65.40 8.61 3.30
S24 6.24 0.81 14.50 0.35 45.40 61.00 15.10 2.88
S25 5.60 0.85 19.20 0.48 25.30 40.40 7.25 2.37
S26 6.72 2.77 10.30 0.48 136.00 143.00 54.10 10.80

4 HIIERFEESESETFHEXES T

Tab.4 Correlation analysis on V. myuros community diversity with ecological factors in Zhejiang

¥ S J H' Y ¥ S J H' Y
7 -0.02 0.18 0.21 0.36 soc -0.12 -0.09 0.34 0.63**
i -031 -030 -021 -0.03 N 057**  -0.13 0.29 -0.14
K 0.22 0.13 0.45* 0.45* TK 0.07 -0.13 -0.12 -0.28
SRR -0.14 -0.06 -039 - 0.43* TP -017 -0.18 -0.05 0.07
SRR 0.29 0.16 0.35 0.23 SHN 0.03 0.09 0.50%* 0.71**
HERFEARGKR 017 0.02 0.10 -0.01 SAK 0.40* 0.44* 0.34 0.18
TEZEHAYMEKE 009 0.04 0.26 0.32 SAP -0.16 0.01 0.16 0.39
BRI -0.05 007 -0.26 -0.32 pH 0.13 0.21 0.06 - 0.04

P RRAE 0.01 KT (U ) AR BEEAHE; *FRAE 0.05 /K (XU ) A,

23 HMIRFEESHMSETSETFEREDN

WHLABOPAESH T 5 2480 RDA HEFMIE 3 Prw. BT 2 PSR RE 0 500h 64.22%7F
1.24%, Wi Rk TAEX 65.5%00 848 5, FRIHAZSIA Rt 2 AR 23 . Shannon-Weiner
SAEPESEE. Simpson ZAEMEFEECRI Pielou X2 ARSI St . TRIMHIBOKE , FHROKE . LHOKENE
AER ., B EREIEMGRER, SHEN . WEHYIE TR YRS AR S A K A Bk K E |
T pH BIEMSE, SIBEATESE . BHESE . AR STEEIMR; Pielou 21 EREAIYIR 2 TR EHT
5 S B RECH SRR, PIENRIEA. hIE 3 ul%, RSB 55 —HyP it B2 (r=
-050) , A FCF Y 2 HEER IR BRI K , AARERESFRE I IR, oz, M
YIREE DR ZARVESZ B T, (HA M RACE BN S, RS RN, HEZL
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W PR, 3X SARHE TR AR AT s 5 IR & i AR H 3B K BAH S EIR Z (1 4397104 0.30.,0.27 ),
B B AE K H PR K B PR S HEE R I R B N -, R TR . TR A
ABRTR, YN BARERE S, X RIHBFIEUE N B AR SR T 3R

SR PR, S RERHEPRRAHE S HHOKMER S E (F=6.8, P=0.01) 2RFMHERR, H
RS E (F=45, P=0.06) . HHEEMIES R (F=3.6, P=0.06) . /K& (F=3.3, P=0.066) .
AR H¥KE (F=0.9, P=0.342) . 4R & 2 (F=05, P=0.488) . +3fi44& & (F=3.0, P=0.092) .
T-EH A ¥Rk E (F=0.4, P=0.562) . pH (F=0.1, P=0.766 ) . ZE#)ik (F=0.2, P=0.75) . ¥Z3ik (F=0.5,
P=0.452) . HIEAHLIRE S (F<0.1, P=0.966) . 1JE2HEE (F<0.1, P=0.982) | ik (F<0.1, P=0.984)
KANDH.

<

—

1.0

TE: PDQ- TR AY
Rk s

GSP — A=K Aok & ;
| Ele-ifk;

X | GSP— KM HIMKE;
MCTQ - ¥Z=H)il ;
MAT — 4E 31l 5
MAP — SEBI K & .
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Fig. 3  Redundancy analysis on V. myuros community diversities and ecological factors in Zhejiang
3 Wit

HPTEEE R, R R AT AR BUREERHED, IR R X SR A BT I 2R i A
HFBL. HPEEE YR T LU A S R G S ORI AR TSI P DRI 55202 IEAEk, R
ASKERUHTEIR, S50 EASRGGRI™E, AWRN, 2K BRI )4 R 5 P rh £ PR 32 2
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