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Abstract; Forest ecosystems are an important part of the terrestrial ecosystem. In forest ecosystems, the plants transmit
carbon, nitrogen, phosphorus and other nutrients to the soil in the form of litter. Soil microorganisms, as the main
decomposers of litter, affect the energy flow and material circulation of forest ecosystems. This paper took the mixed Quercus
acutissima Carruth. and Robiniapseudoacacia L. forest (QR) , as well as pure Quercus acutissima Carruth forest (QAC) as
research objects. The field fixed-point sampling, indoor analysis, and high-throughput sequencing methods were used to
study the characteristics of soil microbial diversity and their effects on the litter decomposition rate. The results were as
follows: (1) The litter decomposition rate of QR was higher than that of QAC, the litter decomposition rate of QR was
0.70, and the litter decomposition rate of QAC was 0.62. During the litter decomposition of the two forest stands ( QR and
QAC) , total organic carbon (TOC) and total nitrogen (TN) were released, but total phosphorus (TP) was accumulated

first and then released. (2) The two forest stands had the same dominant soil microbial communities, the dominant soil
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bacterial communities were Actiobacteria, Proteobacteria, Actinobacteria and Verrucomicrobia, and the dominant soil fungi
communities were Basidiomycota, Ascomycota and Mortierierellomycota. (3) During the litter decomposition of the two
forest stands, the variation range of the soil microbial community richness index and diversity index of QR was smaller than
that of QAC. The bacterial community richness index ( Chaol index and ACE index) and community diversity index
(Shannon index and Simpson index) of QR and QAC showed a trend of first increasing and then decreasing. The fungal
community richness index of QR showed a trend of first decreasing and then increasing, and the fungal community diversity
index showed a gradually decreasing trend. The fungal community richness index of QAC showed a gradually decreasing
trend, and the fungal community diversity index showed a trend of first decreasing and then increasing. (4) The litter
decomposition rate was significantly positively correlated with the soil bacterial community richness index and diversity
index, while significantly positively correlated with the soil fungal community richness index. The soil microbial community
had an important influence on the litter decomposition rate of QR and QAC. The research results are helpful to understand
the relationship between the litter decomposition rate and soil microbial communities in mixed forests, and provide

theoretical basis for the research of the influence of soil microbial diversity on litter decomposition in mixed forests.
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diversity index
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1 #R57FE

1.1 I HEL

W5 XA T IR 2822 T B R (117°04’—117°22'E, 36°17'—36°27'N) , J& T8 ] T I R il i, =&
FEZ YK TRk F AT, BRI 292.2 km?, #E3K 310—950 m, “F-2iE4K 530 m, J&@ W IR AT K i 21 1 1
2 S ARSI A 18.5°C | AR B K 758 mm , 75% MR K SE TR AE 6—9 A, CFRI 197 d, =10°C Hyi% 3
B 3819°C , 24124 H BRI 4K 2640 h, T IERAUNFRIE(K 1) o AFFEIXAL T S AR S B AR X, Dbk
TR 96% , FE B 25 B Ay Wz U T I R AR, S AR R R R BR ( Quercus acutissima Carruth.) | F # ( Robinia
pseudoacacia 1.) JRHN( Pinus densiflora Sieb. et Zuce.) . HAVE M ( Larix kaempferi( Lamb.) Carr) %5,
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Table 1 Basic situation of the standard area in the study area

. T - +3% " A

» s S i ey PRI ko men  tmew
o 15 pH 2| Litter . ALk . .
Stands Slop/ Slop Soil bl Tree age/ Soil 1 thickness/ Density/ Soil TOC/ Soil TN/ Soil TP/

ands ) disection Soil p . oil type ickness, (b/hm?) 0 (w/ke) (w/ke)

cm (g/kg)

JRER-TRIRRTR SR
Mixed us acutissi i~

ixed Quercus acutissima )y o [ 45 30 72 215 612 122603 24£02 05201
Carruth. and  Robinia
pseudoacacia L. forest
JRERAIA
Pure Quercus acutissima 24.5 [T 4.8 30 TRt 27.2 625 19.6+0.4 1.2+0.1 0.4+0.1

Carruth forest

TOC: FHLEK Total organic carbon; TN: 4% Total nitrogen; TP ;4 Total phosphorus

1.2 Wik
1.2.1 JAEYRFE

F 2019 4F 4 H | 7 A5 AR T A RRAR - RIS ARTE S ARORI RRASR Sl MOMR b, 78 B A MR B BL IR B 3 1 20
mx20 m IFRUEREHD I AR PR TEREHLBEHLIEE 3 4 2 mx2 m RAERETT o SRR g (R TE U8 75 0y 10 3 e ot
— 3, FOSCEERE Ty P BIATAE 1 190 2 0 ik 04) 0 2 08 1 b RIS A (ARS8 i A 20 LR s ) A R il B A i o 3k
B s S B0 = BIBR L e - AE 4 T, IR BT AL 5 em 24, BT EMNNKT, RS TE 85C FHET =
TH TR KR ISR ROR S S S PRI 16 ¢ CRiifE] 0.001 ) HET 09 JFRRAE S 58 A M 2 S 1 s (FLAR
0.2 mm, BAE A 16 emx26 cm) H1, B AR BRAR- IR FIURRAER I8 7% 4, I 2 98 95 P10 i TOC )TN (TP ¥ B, 2019
A5 K IRAR-RIRRIE A U8 75 0 IR A U9y < JRER: JIAR = 12:4) B T RRAR-HIAR TR SS MORFERE T D9, AR I8 7%
V)8 T IRARERCRFAERE T AT 2 815 | 1EHAE A AR S5 T 20 ik ZEURVE Y 43 % 30.,60,90,120 150,180,
210,240 d B, FEASASSRAERE DT PIBEALE 3 A48 4y I SC 00 2 & Wt T BRI 4l % 2R U
FRB LR | 3 0.149 mm 7 F, & TOC TN TP ¥
1.2.2 BRI R A

- AR W R i B SRR IR ] A R 00 YR K i 120,240 d B SRASE LA T UR VR 0 R AR RE S
W, TR REERE T I, 2R 0 TS BURE R B 0—20 em 1Y B3RS A 53 T4, 2 B T A N ARAE
YR AE RS- IR TR S MRAURAR SEAR 15 9 A (BRI M0 4E 3 BARHERE 1L, T AR AR LA 5 3 SR FEIX
) RHEREA, FH I A0 R RN R R A5
1.2.3  FEAIE

JHTEY) . TOC W B 3 2R FH K, Cr, O, 25 VA —AMINHATE s TN e B0 7 SR FH P it I EQ I 00 5 TP YR B
5 SR AR B BT L gkl 2 )

T R CTAB J7 ik X REAS IR JE R 2 DNA 1T H2 0, 22 J5 1) FH Br B A 5 1 L Tk ARG I DN 1) 468
FER Ve BEL b HE AN 2 B MR R . 51 W T B X SR 16S V3-V4; Bl W £ FR KT B 341F .
CCTACGGGRBGCASCAG ;806R : GGACTACNNGGGTATCTAAT'™™ | + 4 B Z REVER I . 51 9 4 18 IX 5 h
ITS1; 51 W) 4 #k B JF 51 . ITS5-1737F : GGAAGTAAAAGTCGTAACAAGG ; ITS2-2043R ; GCTGCGTTCTTCATCGA
TGCH! . PCRYMIAZR .2 * taq PCR mix;25.0 pL,Primer F (10 pM) ;1.0 pL,Primer FR(10 pM) ;1.0 plL,
gDNA:2.5 pl.,H,0:8.0 wL, PCR JZ N A2JF A :95C WA M 5 min, 34 PMEH (94°C, 1 min; 57°C,45 s;72°C,
1 min) ;72°C, 10 min;16°C ,5 min'""', fdi i New England Biolabs 7\ 7] # Phusion® High-Fidelity PCR Master
Mix with GC Buffer =240 AR B EEHEA T PCR, P=#2alifbifsa) &8 FH 1% /2 Thermo Scientific 23 7] GeneJET i [H]
Wik &, i FH Thermofisher 23 F]H lon Plus Fragment Library Kit 48 rxns F R & E 17 SCFE AU &, /22
UFH SO 3 Qubit 22 fEFISCPERG IS A% JS |, 1] Thermofisher (9 Ton SSTMXL #47 EHLINT
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K, a HBTESEG E R TEY) 0 3 0 I s 6] (a) o JAVEY 00 i 50% (tsey, ) TN 53 95%
(195 % ) BTt B ] 53500 A
bsos == In0.5/k
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PV TR BEHOR - V& W) o0 i — B I R N RSO DT R 1 5 IR S I i oo R & B LU 0y v o0 8 BD
E=[(E, -E)/E,] x 100%
[, E RATEVITCRBECR (%) s E NIITEY) 03 o« 218 Wi Soc R E IR (g) 5 E, ATV
VIR 5T R () o M A TEKT 0 B, Ul IIHE Y h TR L TR S 48U T 0
B LTS i T R R TR
TR Y Alpha Z R AR W) TR BE Alpha 22 R PE AT DL 43 o8 B AF 35 & B2 48 % ( Community richness
index ) FIEE ¥ ZAEPEFE 50 ( Community diversity index) o FEREF & B85 EALHEE Chaol 1 ACE, FH T P4 RE
VE A I E D R R, TR AR S B B4 Simpson Al Shannon , FHFITAG G/ E ¥y M
i Uparse BA4XF BT A5 HE il 1) 4 5845 OB 7 97 % ARABLEE /KR B4 73R 28, 3K%5 Operational Taxonomic
Units(OTU) , S it4 1> LIRS A OTU g FEEEFE . [ Qiime 1.9.1 FAFTHEPIF AR LA TR | 5
RIREVE Y Alpha ZAEPESERCE . M R 3.5.1 SEATEUE 70T, BRAR-RUBR IR SR AN RRAR S AR 73 fifp ik 2 v - 336
A WIS R 9 22 5 R FH B R R 07 2500 5 SR FH T Rs 96 23 B 26 0 TR =F 5 BE 8 BRI R i 2 AR M BB A
JRRAS - AR TR S R BR AR PR 22 [ 4D 28 5 5 o) JRRAK - SR AL R S PR B AR Al v 1 v 10 14 03 e i 3R 5 ST A= W T
TEF B B4R BOR B 2R 4 B 22 8] A A DG PE HEAT Spearman AHOG /AT, FLAAE SCIE Ml /E 6 R 3.5.1
Y9 ggplot2” 01,58 1.

2 HBREHS

2.1 RER-HIR TR SR AR Sl AR 75 1 3 Sh S FF1E

TEJR ) 53R BIT] (2019 4F 5 H 222020 4F 1 H) |, RER-JIRLIR SSMRRNBRAR SRR V5 P ot et 4 % 1 24 3 R
SRS IS BN RS (L 1) o FRBR-JRE TR S MR Vi P 0T R0 2K B AE 0—90 d B HTHE R, S BTG, R
TR 6.32 g BRBRAAR VR B30 2 78 0—120 d 3B K, 120 d J5 B HiRqt, 2R 6.21 g,
PR - ) YR S8 KU 7 400 B e 4 2R B 7E 0—150 d i T IMRARZEAR I T 9 s B 2 2, LS (IR T IRATR Al

JRRASR: - SRR VI S PRI JR AR bR RV 4 o i 5% B8 238 5 43 gt i [RIAF 45 Olson AR AY (1] 2) o IBRAR-JRII AR TR
MR 3 R R T RRAR SR, SRR - J0 B TR S MR 7% 0 73 1% 0.70 , 23 240 d J5 BT i 5% B2 R R 60.
2% , 3 50% T B E] 2R 0.99 a, 53 95% it B 0] 4y 4.28a ; RARSIARYA 7% 1) 53t 3 2% 0.62, 73 fiff 240 d J5 it
IR 62.8% , 531 S0% TSR] R 1.12 a, 53 95% [T 5 i8] 4 4.83 a,

FEJRTE D) oy f st AR e JRIE Y TOC TN TP B 78 R AR - R MR T S8 MORITRRAR 2l bk Z I AR AE 25 57 (81 3)
JRASR- R RR TR S MR 7 ) TOC MR BEAIS T IRRBRZEAR Y, BRBRZEARSF- 1) TOC R B2 J2 AR - IR TR S AR 1.2 %, JF
HPIAARS TOC e i A S S FEARAY B 3 (181 3) o JBRAR- IR IR S AR I V& ) TN MR B8 v T R BR 2B Ak 1Y, JBR
BR-FIBRIR S AR VE W2 TN e B RRARAEAR Y 1.2 4%, BEFPAR 2 TN e B SR R 3 sh T s e g (| 3) . R
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MR- HURRIR S MR 8 V5 ) TP YR BE v T RRAR Al AR Y, B AR -

TR AZ MR UH VA 90 TP YRR BRBRAUARIN 1.1 £, PR M R
My TP MREELE 0—120 d 3Z#i T, L5 2 240 d & 12~ - JiRRAI
FEAIR (P 3) o o)

FEVIEI TR 240 A JR RRAR-RUBLIRSSARAIREE  E5 |
ARV YD TOC TN TP 39 R R i, FLRRR-RIBLIR. == |
SRR TIRRBRLIM (R 2) o BRBR-RIBLIR SO 02|
RRBRACMRIETE B9 TOC T8 HIOR 4 BUAy S8 M 4 K 1 35 0 R
TESMRER 240 d I REBF IS EI RN, 43314 47.4% A R e
46.3% . TN REHUHAERRBR-RIBLIR S ARIRE B 1 BN Decomposition tme/d

BWG I E e 7E 240 d BBEKME, 9 26.3% ;TN FE B 1 BRaf-HIMR 2 kA0 AR AR 4 40 7 90 55 MR 3 72 v 0 TR B4
HCRTERRBR AR IR 5 ) rh RPN e i s s ey a5, kimshds®
E 120 d EH— ﬁ @JHEij( @ , y‘j 22.8% . TP E }fiﬁ%-ﬁ”%/ﬁs Fig.1 Dynamics changes of mass loss during litter decomposition
SR RRRBE SR P B S SR R b g, TR @A

e \ S R BAR T bR (n=3)
JERBR-HBR TR SR e A B 3R (4 Bsf () L R BR Sl AR 4 T
H7E 240 d BHA S KME,

100 - JPRAR- AR 32 Ak 100 - FRARALBR
95 |- y:96.6167(l,7(11 95 |- y:98.696*(l.621
R*=0928 R*=0.966
o 9 P <001 90 - P<0.01
?c_; 85 1500, = 0.99 85 I~ ts00, = 1.12
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43 f#m} 1] Decomposition time/a

B2 FAR-RIERE MR AW R R E R S E R Olson HEHEIAX R

Fig.2 Olson negative index regression relation between litter residues and time of QR and QAC

F2  FRAR-RIERR X A BRAR G R > BRiE F2 Hh TOC, TN TP B R TLAFAE (I +hrifERs)
Table 2 The release rate of TOC, TN and TP during the litter decomposition of QR and QAC( Mean+SD)
JRAR- BRI S bR

s Mol Quriss isinn Gl Pure Qurss i Camh
Times/d and Robinia pseudoacacia L. forest
TOC/ % TN/ % TP/ % TOC/ % TN/ % TP/ %
0 0.0+0.0 0.0£0.0 0.0+0.0 0.0+0.0 0.0+£0.0 0.0£0.0
60 26.4x1.5 12.0+1.6 -17.0+1.2 21.5%1.5 14.9+1.4 -11.8+1.7
120 36.3x1.4 20.3+1.6 0.10+1.1 32.6x1.4 22.8+1.6 -19.2+1.3
180 45.9+1.3 20.4+1.4 45.1+1.7 43.0+1.4 20.7+1.1 32.1+1.5
240 47.4+1.7 26.2+1.3 60.7+£1.6 46.3+1.9 20.3+1.3 48.6+1.5

2.2 JFRBR-RIBLIR SR MUBRERSEAR Y v 1 o A aod A v - SR E R I AR AL RFAE
EHERA A VI RETE A K (78 AL R RSB ZE AT R A1 TRt , AR i FOxg - 3 A0 1 R L A 32
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Fig.3 Dynamics of TOC, TN and TP concentrations during litter decomposition of QR and QAC
P B A B AR 22 (n=3)

MEHATE ST M 7 RRAR-JRI R VR A2 MR R JRR AR 00 AR % 0 100 43 gk aok 2 vy | 0 398 A0 RO B SIS Sl Tl e AT 1)
( Acidobacteria) \ZEJE T ] ( Proteobacteria ) R #T- B ] ( Actinobacteria ) FIIJETH B ] ( Verrucomicrobia) ( &l 4)
PRFMR 2 DU 48 P LSS AR T B i 2 (A TE I 3 25 5 (P<0.05) iR AT 1T R ARD 3 i 2 v T8 B I 1)
FRFTTE T TAEGIEE T, - A0 TR DL AT ()RR X 1 76 JBRATR - AL Y S8 MR RR AR SR 2 [ A7 A 2 25 5= (P<
0.05) , FRAR-FIBRIR S MRAY IR BT ] AR B T I RIETR A T T AR AT 35 1 s T IRRASR 2K, BRAT T 1 1A X & i (IR T
JRAR 2l MR, + 3 A L F O HE N I 7 W ] ( Basidiomycota ) . T 8 [# ] ( Ascomycota ) Fl #f 1 & ']
(Moritierellomycota) ([l 4) , PAFIARSY 3 P EL L ESEHEARN S Z MIA7E 5 22 5 R T A9 AHXT & &
TR VPR T (P<0.05) o -3 EL T U0 S B ARG 5 1 7 RRATR - AR VR S MR R RR AR 2 K i)
FETER 2525 5% (P<0.05) o FRAR-FIBRIR S 0B T T AR XS & 5t s TORRBRZEAR G, WA AR 73 30 TR ]
FRIARXS 55 1K 70.4%—85.1% F11 41.9%—64.2% ; WRHR-RIRR IR S Ak 1398 7 BE G 1) A ARG & o 2 25 MK T R BR 21
AT (P<0.05) , BRI - HEFRE B T 1R ARXT &5 5 R 6.6%—8.0% 1 24.5%—29.8% ; IR Ak - B T 52 P 60
BT AYRER B 02 v T RRAR ALK , el A g T O AR & R 1.4%—2.8% 1 1.5%—3.9%

TERRBR-HIRR IR SRV ) o3 it R b A Wy i 1 & FEFR SO i 2 M F R O AR BB (R 3)
P T HE 5 FEFE 20 ( Chaol $84URN ACE 48400 2 BLSGHE K5 /N34 72530 120 d Bk B i R AE, 7657
fift 240 d BF S RRAG 40 R R P 22 REPE 48 50 ( Shannon $8 20 A1 Simpson 45 540) ¥4 12 S48 K5 /N ke 5, 7643
fif 240 d B S AR, FUTRTRRAE 5 BE R AR SR/ N 5 3 R R 3 FEA) U Ak B e KA S A dnl ey
THVEDIRI 53 120,240 d B, 20 IR B e/ IME . FC TR R RE 2 AR PR 802 2 8/ e 3 (HAEAS [A] 4y
fife ) 25 S AN B 3

TERRBRSEARIA 5 ) o ik R b UE MR = 3 BE RO A R 2 MR B R A R R A (R 3) . dHTATTA
HEF B B S s sl N a5 ORI o I R A AR B 25 5 7R 0 120 d B IR 3 5 R AE, 43 240 d
Bk B i/ ME . 41 DA TR HE A PEHE B0E Je 3 KT W/ N a5 26 70 240 d B 2 RAR, LA F e R
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Fig.4 Relative content changes of soil bacterial and fungal dominant communities during litter decomposition of QR and QAC

QR : RER- B IR S Ak Mixed Quercus acutissima Carruth. and Robinia pseudoacacia L. forest; QAC: BRER 4l 4k Pure Quercus acutissima Carruth
forest; QR1,QR2,QR3 J3f QR BRAR- SRR IR SSMIR I M0 UCHCE (3 Ak 120,240 d B+ SRR PIIEE , QACT \QAC2 \QAC3 S Sl ARZRAR AL
AP DIHIGCE: I3 120,240 d B TS RUE DIIORE ; B P B e A 29ME (n=3)

IR IN B PR TR AU E B S R TR 120,240 d, FES3 R 240 d BRA B RO IME . L 2 TR AL
S U N B IR, JE I 0 OB E N 2 R T 120,240 d,

JRASR - R TR S P L AR A P T 8 HOR T 22 R 98 B AT FRL /N TR BR 26 AR (36 3) o JBR -
RIBLIESCARANEA Chaol Al ACE FEEHY e KR e/ IMELRY 2.2 7R 2.1 47 , BRERAIMANTA Chaol M1 ACE 45 41U
KAE e/ IME ) 3.0 £5F0 2,945 ; JBRAR-FIBR IR AS MR 41 B Shannon £l Simpson R R K E S R/ MERY 1.1 %
1.0 %5, BRBRZEAR A0 Shannon Fl Simpson 48 50 KA R fe/IMARY 1.3 £5F0 1.0 %, BRAR-FIFLIE S MR L T
Chaol 1l ACE #5802 e/ IMEHY 1.1 4%, IRPRZEMK ECER Chaol #1 ACE # RAELH IR e/ IMELRY 1.5 1% R
FR-HIRR IR AR LT Shannon F1 Simpson 48 £ KAESE fe/MELAY 1.1 5 F1 1.0 £, BRAR S04 B Shannon Fl1
Simpson 1 B R 2 e/ MERY 1.3 51 1.1 48,

R3 HE-RIRR SR BERAN DRAE AR E A E BRI SRR P hRiE2)

Table 3 Soil bacterial and fungal community richness index and community diversity index of QR and QAC (Mean=SD)

A By ) T B R AL 2R A
L%y s T Community richness index Community diversity index
Stands i Time/d
Domain Chaol ACE Shannon Simpson
JRAR-FU AR IR 2 bR gl 0 1407.6270.2A 1426.0+£73.1A 8.2+0.1A 0.992+0.001A
Mixed Quercus acutissima 120 1468.4296.7A 1440.2+£92.5A 8.320.2A 0.994£0.002A
Carruth. and Robinia 240 674.3+47.7B 676.3+48.0B 7.5+0.1B 0.987+0.002B
pseudoacacia L. forest B 0 479.4+48.9a 480.3+32.1a 5.720.1a 0.950+0.006a
120 416.7£59.0b 420.4£68.1b 5.20.3a 0.924+0.025a
240 424.7+48.6b 428.9+52.6b 5.1+0.5a 0.922+0.022a
JIRARZIAK il 0 1341.1+80.9B 1272.7+90.0B 8.0+0.1A 0.990+0.001A
Pure Quercus acutissima 120 1561.5+87.7A 1537.5+96.4A 8.240.2A 0.991+0.001A
Carruth forest 240 526.9£74.1C 532.3+70.1C 6.5+0.4B 0.962+0.010B
EH 0 541.7+22.5a 538.9+49.8a 6.00.6a 0.949+0.025a
120 373.1+60.9h 384.2+67.9b 4.0£0.7b 0.789+0.010b
240 364.6+54.5h 371.4+53.9b 4.8+0.3h 0.892:0.026h

JFRAR- BB IR SRR AU AR R (BT ) [ — 18 B [ 20 i ) B 22 SR [RIR S (NG FRERoR
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2.3 RER-RIRR IR AR BRSEAMIR 5 ) o il R 5 R IR Y 2R O R

RIS LI B[] 54 2019 4F 5 1 —2020 4F 1 H . AW PRRS I87% ) o0 fff R 5 R IRRUE Y Z PR G
#, L4 2019 4F 5—7 H ,2019 4 8—10 H ,2019 4F 11 H #] 2020 4F 1 H (8% 9 H EH B 2 o it 3k 3
R SR Wy IR B R V5 00 1 4 i 6, SR 5 5 TR W v B R R B TR R 2 RE R SR BB 2 ) R A T
Spearman AHIC/MAT . SRR AR I3 Ul v 1) 70 itk 1 58 55 400 T TR A F | 2 45 880 ( Chaol #1 ACE 4540 £
FAEAE, 5 A0 2 REPEFS £ ( Shannon 1 Simpson F8 87 ) 5L W& IEMISE (K 4) . BRI 59 00 ik 1
5 H AR A F 5 IR Chaol FI ACE #8%%) 2 W 3 IE A OC, 5 B W HE 24 1448 2% ( Shannon il Simpson

B S IE AR H AR IS 2 2 KO,

R4 RF-RRBRZRNFEFAERAEDOBERS TEBENERFEERYN . SHEERNEXREY

Table 4 Correlation coefficient between litter decomposition rate and soil microbial community richness and community diversity index of QR

and QAC
S ffE 2R Decomposition rate
AL YRE o ZAEETE R JFRAR-RIBR RS AR JIRERAEAR
Domain Alpha diversity index Mixed Quercus acutissima Carruth. Pure Quercus acutissima
and Robinia pseudoacacia L. forest Carruth forest
HPH Bacteria Ry Chaol 0.90 ** 0.97**
ACE 0.86 " 0.98*
R RS Shannon 0.78"* 0.93*
Simpson 0.69 0.88"
HIA Fungi [CLIS PR Chaol 0.29" 0.40"
ACE 0.10 0.35%
RIFEZRETESE B Shannon 0.11 0.13
Simpson 0.25 0.09

# R B EKOEAE 0.05 FAHSG, #+ R BE/KTAE 0.01 FAHG

3 e

3.1 JRER- IR IR SR R AR S AR IR V5 9 o0 Ao B v T R AT RS R AIE

FEIRIE D o e R S AR U 3R B AR X S PRSI 2R T AR IS R B L R OT R AR B R
WA NS BRI AR TR B G ER , TSR  BR— 0 4 Bl AR R WS SRR, —
o2 e e A R AR AR B, FE VR TR 40 s R R JRRAR -SRI 5 MAORIURR AR Sl AR U 75 4 11
TOC ¥ B R LB T A3 (1 3) , 1T HL. TOC 5% B3 /N T 100% (3 2) o 3 S Kb 7e 8 75 4 43 i 19
F T I R IRV VE T, JRVE ) TOC 5 8 2 i/ D s B 40 i AR AT, Ko 18 WL % i B itk /Noy 1
HHLY, IR WA SR Sh Y S e Y& TOC &gk | Bir L TOC 78 H8ANfifid #2 rh e 3L
ey G

ROBMY AT A R E A ST R, Y E TR E i HIERUE Y A e e i
AR AT AR A NH, A NO, ™, BIEJATE Y TN & AR ZE ARG o JRASK -S4 TR S8 AR AR
AR TE ) TN M B2 Bl 23 O FEA T R B B i a4 (181 3) L HJ2 TN S i R BB R (R 2) . 7Y TN
MRS A BB S VA Y b TN MR G, 78 TN MR 30l 2 Sk Ak K i R B B, R 2, R M
S RIS RER-JIRE TR S MIIE D) TN SF- MR 16.6 g/ ke, BRERZEMIETE ) TN SF-35HR N 13.6 ¢/
kg, BAPAR AT O TE Y TN e B 1 5 T2k F XK 10.9 o/kg'™ I HIETEY TN e B b T4 25 K | vl DL
RMENER AR RE BT R, WA AR i U8 VR P 0 J R ALY, B LD TN R BN i
027/ G

WS ARAE Y AL Y R BB 0 R B A BRI AR B R E e KA A L Y R
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WFFE &I, P76 oy fad B v IRAR- R TR S MRFIRR AR 2L AR YR Y5 9 TP ¥R R 301 e T = ) R i i 3 (]
3), TP ERT IR IR R B rh Bl R e B i A (3R 2) o 2 BB R AE RV W o3 i 1 TP ik
FERAR, SRR UE MR, It LA S AR R R R L S R AT DR W IR 45 4 e A= AR Ak, TP ik
P Wi T, BLEHR TS N (4 TP 26 S i1 A S 8em 1k, R B TP e >,

WFSE R B, RAR-RIAR TR S PRUA 790 TOC TN TP B TIRARAEAR (3 2) . IR KA TR A Ak Ar
FC, RAVE DI 4 MR R B AR 2 & AR RS | (VR S R - S Bl A W e LA e v AR B 0 = B S B
AR T XHE AN TR I W 43 fiftad et — AL UEAT T HIRSE, R BE MR RILT R TR S Mk A 5 4 37
SRR AR VR X S A SR B TE 45 R — 3, bk SR VR S AR 15 40 37 43 T T 140 52 i) -5 6 o 20 i
EYNR A HBIA I, UL, 764 J5 BRI Hh N AN [ TR 2 4 A B TR 32 LA % U8 5 4 3% o0 g i s i B 5
3.2 JRER-IBLIR AR RRAR Al AR - e i A o 2 B PR AR Ak AT

PMAER R G MR 2540 PR PRI R R A 22 5 ik 222 S il RB skt - SR I R EL IR RE S 2
BEPEF= A Y A R ) R R T AR R R B BE R4 Chaol Il ACE ) I B 2 BEPETE £
(Shannon Al Simpson) "' | 7EFRAR-HIBL IR S MRAUBRARALARIE 75 4 43 A b | 30 W v e = o FR B0
W RE SRR R A B AR, IR (25 T B S B R MR S M A A B B R R Y AR
TR A ) = R BT 28 51k 2019 4E 5 H,2019 4F 9 H 12020 4F 1 A, H3EIREELE 2019 4F 9 H &
19,2020 4 1 H Bl —MBeRuh, RRRh AR M #0 A LA A7 09 Bl 5 I B, B3I B Y A8 Ak 25 B A W 1 A=
K Bt R, PRI A R MR AR ST R T AR 3—25°C B F PN, B T S 2 R
A e AR IR TR A R REAR I A B I, B R i A W T R R AR AN (TR TT RE SRR AR
A= ISR S s, S AN P TR VK | A A S RN ST T, AT R AR B A A 2 R g R B, R AR -
PRIR AZ AR - AR Y PR R =F 8 BRI BRI AR M T8 U A Y RN FIRRBR SR, 3 1T BB SRR S PR AE A 48
A AR T AR R E SIS A . 8 %Y XA — A i TR S MR N S R A Al AR - R i A A R
Bi2e AT TRFSE , R BLE AR S IR MO k3 3 W A AP R B MG RO S Wt A e 25 A 9%
AT AR A2 U0 b e A8 A A 21 TR RUPR P A B B, AR DR o072 - S U W i, (TR S MR i
AR E , SR R R A KR — R R E SR
3.3 AR YRR T R R TR SR BRATR Sl AR 7 40 3 ifk o 2R 11 52

BMEB R IRIEY R Z 2R R FRg (0 2 02 R 3EGUEWIE R XHE 24 8 W 25 5300
MR 7E U YR P R BCE K R R P 2R B A R RS R R LA de R LT
YEZERETT , TR AR T R B S B S PR VE M 0 o R b AR P A R S RS R IR, R T 0 i R
5 - A R W AR B 2 RE AR B W T DG (3R 4) |, 3R T i 40 181 = 5T B A M U 9 ) 4 fi
BAEHAER . VP28 NIV W 53 i R 5 A B REVE 2R C R BT TR 15 T RIS, M8
706 R RERTBRE R W0 08 95 0 43 i AT T RS, 2 B 95 W0 43 fife o SR 5 AN A R R T R R R A OG . B
SEUVOTTERIE ST AR 1L 4 Tl A AR o U 75 0 A T A TR 5 R 1 S T s IR U A0 4 A RS 4 R R
AR B A R R OIA SCE . R BB A W 0 55— KIS AR5 v R - AL TR A AR R R AR &l A
PRI 0 oy ff o 5 LA AR = 8 U W IR A G , B TR A = B PR YE ) 1 o R L
HE SR O o R R RTE ) o e R Th RS 7 A I (i 2 U 95 40 o ik A T, 3 T A O 2R R I 0 1Y
IR

TRACRAE Ry — Tl DL 7B RIS T | BEAE 036 ZRARTE T4 2540, B o AR R AR S IR 55 TRk, 2 xR Y5 W0 MLk
SR AL R | KA e A SR AR A 32X R W AR AR R R 2
MR PRV ) 00 A3 A R ) R BRI I TR SRS SR L, A A BB 8 I BR BT 5 1 AN b e A 43t
ZAREPERI Y, DT 0 - St A W 2 R 4R S RIS A iR H Hooper 45 VRIFSY KB, — IR I
RASEMEY AT, AR Y 2R XM VE T . 107 Nielsen 25 A 5T & B, TR A ARF

http ; //www.ecologica.cn



2324 JAE = 41 4

TIEEY Z RN IC BN W O A A AN I, RS B, JRRAR - R TRE S b I 5 1 o f o R v
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VRGP B i SN R B, B0 R R O E & MR &) 30 R E M 2 R B U v
Yo

4 %t

(R i e 4 27w Ay £ B L R A i 2 R A TN T S T RN R
WM TR TR VMR, P A AR b RRER- H R TR SR B Sl A W T e o 8 TR A
T AR MRS RO AT BN T IRAREAR

JFRAR -SRI TR SRR Vi 00 o i T 3R o T ORAR bR, - AR AR 0y 2 AP Xt 08 i 0 o i 3k SR LA T 250
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