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HE: [ A4y ] @3 w RHRBIR TR R4S A PR B340 72 3¢ £ 3% AM B A% (arbuscular mycorrhizal, AM) K # B % 4
M B A Citrus reticulata S RO H 0, ARABEBEE LSRRG, [ FF ] 2 cMMERRE M. AFE
Vulpia myuros. & Zvt Trifolium repens. % = 3t Astragalus sinicus % 4 M3, FoRBa L0, HRAHIEL A4
AL, 2a/eMERERA, LEAFHA ., LEHEER LA FRAFET FE, 54 llumina MiSeq 547 +
BEAMARA ARG LN, B EARNE S ABEA R, [£R] 5FEeLoetart, Rkt A e
WEMBREERIFEEE CRILSRLSANEERT 73.6% F2 16.6% (P<0.05), R LELR. FRBFEEFEAL
MM ARAE T FERE M (P<0.05). ZlesAhiebies, K EBRTAKEEE Glomus, LAKEE
Claroideoglomus F= £ 3K % % & Paraglomus., £S5 AHICHEAR ST LEIEHRAE ML E, EPRFE
BeA £ M A BB AL BLAR AL 23k 0.844, [ 48 | IE LA R F ERAEYAIIETHERI LER S EREFEEZRE
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Effects of combined application of green manure and bio-organic fertilizer on
soil arbuscular mycorrhizal fungal community structure and
Citrus reticulata fruit quality
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Abstract: [Objective] The aim of this study is to explore the effects of different green manure and organic
fertilizer combination treatments on the structure of soil arbuscular mycorrhizal (AM) fungal communities and
Citrus reticulata fruit quality through field experiments, so as to provide a scientific basis for sustainable green
C. reticulata production. [Method] In a field experiment in the C. reticulata orchard of Quzhou, Zhejiang
Province, four green manure treatments were set up: clean tillage (ck), Vulpia myuros, Trifolium repens, and

Astragalus sinicus, each paired with compound fertilizer (CF), commercial organic fertilizer (COF), and bio-
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organic fertilizer (BOF). After two years, fruit quality, soil chemical properties, enzyme activities, and AM
fungal spore density were measured. AM fungal community structure was analyzed via Illumina MiSeq
sequencing, and the community stability was assessed by co-occurrence network analysis. [Result] Compared
with the application of ck combined with CF, the treatment of V. myuros combined with BOF significantly
increased fruit soluble solids-to-titratable acidity ratio and vitamin C content by 73.6% and 16.6% (P<<0.05),
respectively. At the same time, soil total nitrogen, easily extractable glomalin and AM fungal spore density
significantly increased (P<<0.05). After the combined application of green manure and organic fertilizer, the
dominant genera shifted to Glomus, Claroideoglomus and Paraglomus. The combination of green manure and
organic fertilizer enhanced AM fungal network modularity, with a modularity index of 0.844 for the treatment
of V. myuros with BOF. [Conclusion] The combined application of green manure (especially V. myuros) and
bio-organic fertilizer can improve soil nutrient and glomalin contents, optimize AM fungal community structure
and increase network modularity, and promote C. reticulata fruit quality. [Ch, 7 fig. 4 tab. 58 ref.]
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Wi Citrus reticulata JEt F 55— KATKR, FAE AR = i A IO AR n, 7™ Ml £t B i J xof
PRI TR S g 2 e B2 P RIEL AR, Wb SR AIERA 2SS, 5]k + Rk
Mzt Feordefy, HIBEGUEYEERES . A2 TRULAES RS YRERR, & Em iR MGk
AIRELE R R 1) AR A SR U E RIS A . DR T AR SRR A, R S AR e A 4
AR A AR, T B A AR M SE BB B A SRR 0 B, AR R AR TR AR
HRAEY), ARER/DSICRE, HIESW S BRI R R (arbuscular mycorrhizal, AM) EL & BRI,
MR BB IZ o0 A TRl AR S RGEh 09 584, AT 52y 80% Fli A MR RIE L B B3 2R 56
FP KPR EL DA T 22 4 BB AR RIS, B BlfE AR R h RS sh M 22 il . B . A
WICE . DRI LR VBT AR FUTR P 2 M A AR 4l B s o, RFIR R LR, Wit ot s
fey, dEmiSCGEAR A YRR RS R AT, A, AR EELE S S R YUE, SRR
BT, RGN A A TR B SRR A Y A R B AR ELA
R 2253 16 1Y BR 98 25 A ¢ 3 1 (glomalin-related soil protein, GRSP), REM% i 4l + e Wik, {2 dk /K bk
FRARITE B, TS 3254, B smFLBREE RO K BB 15 38 nl i 89y 3G 1, SARPRRA
WEAE, w3 ARG SAPURRE T L, s e AR AR B 2R E A B TR
B ppiE e, YERA S RGRRETE S TIRR I, 2 S0 AR el - LR R FHURN R R A JR Y DG HE AR W)
WS

A el 1 €, 5 il i R FH A ML S AR AR e it A =X, DT S8 B A o o, RS0 o B 4 B - g fadt
FRUA, BATGAT HUAL . i S I A4 it 8 s R ol R AG Pl 58, 48T HIRA W is M B AR . A HUIE AT L
AR . ZBRIRAL, IR TUE YRR 555 0, (R UEAT 5 DRI A SR AU AT kst 1 R A
¥ . T ACTR 3 IR AR BRSO AT Y B AR BN A1) T AR R L S A A, s A DR S
SR NERC I RE4R M AR AR LI 1Y o ZAEPE, MUBTEVR S, IS SRR Glomus S5A 15 W,
XSS P EVE R A B TR IR ST, B5R RGE DU 5 3R AR, DA R AH AR SR S T
PETHFOAAG P St R R AR A A5 S . RN, TEAG R i MLIE RN fe , I VR AR EL T R T 1Y
e 5, KA FNAIL ], X R AR o B e s e, EHRTATANIE 2E

AT 5T Ve B A A e e S A, S EIERE . RSP Vulpia myuros . 1A =1 Trifolium repens . {7
Y& Astragalus sinicus FLHtiE G . FaA VUL . YA PUIESEEIE, HRIT SN A LI B it %o R A 2 512
rn T ST 1 M A TR AR LR VR SR A RE R, RS AR AR B RIS SIS S R G R, A
Pel - S8 (e A B, R A SR STt T B T B Ml R £ T R SR B A AR o
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1 #E5F %
1.1 Rt RIERRE

TR0 A T W VA N T AR X B B K BE AR . IR SRR CREAH T ‘Ponkan” , RHAPAE,
T~8 AR, HAEAHIT . FAEE R 60 #k-hm . F U O RS R, HE AR, DGR
VERREIR (ck), BEFMEBRZE R (VM). =5 (TR) FIEE B9 (AS) 55 3 DR iEab s, b 3R 53 %)
BB AT (CF). &4 BB 7T & A HLIE (COF) A 4 AE B it 4= ¥4 HLAE (BOF) 45 3 /jifii A Ak
B, 12 B, BN ARE 3 AER, it 36 A/NX G BEAN/NXAEE 5 #KR, DX BENLIXAHES] ik
KRR A IRA (N): FAAL 8 (P,Os): EALET (K,0) el (i HL) y 15:15:15, 4FEHtiFE R 1.5 kg £k ",
I3 3~4 YU TARFE S e s A AUIE E R 2R3 | RJEFEE T, B F7 450 N+P,0s+K,0 i)
B =4.0%, AV ESE=30%; EYAVIERZRERE S U 5. Bikse, B3R
N+P,05+K,0 Ji 538 =4.0%, AL &350 =50%; f#3EM 2E 0T E Bacillus amyloliquefaciens % &
5x10" CFU-g'. COF 1 BOF M4t FH &30 10 kg ¥k, WHR/KLIFIEEA o 2022 4 8 HEXT A /N
XEATHRE, 9 HIRTERS N AT RIFPAELRAC , #ERM IR HIAE 11.25 kg hm™ 2247, IKAE 4 9400 2 A
EAL.

IR 2 aJ5, T 2024 4F 9 RS 3 fe U Fanr, AERA/NX A ER S om FIARNGEH 4R E
Kl 5 HRMHHEM AR AR N . TR R 20 em A9 HFER, B 304, FTEARA), BT UKE AR R SE
B, —ior R R T80 C VKA, F T HHEL DNA M FR ORI TG P 2 5 o — 3B 3k
i ARG, T T I0E A3 f 2 1 ot B ARG AR LR F6L 85 B . f°F 12 H R SERE, 2330l T4
INDR A R AR R SEE A1 BBl PR B AR AR 2 ARG SRS, IR A5l [0 SE I8 & I T S R 48 hm . A
FR ] T S TR S IR B AU 1071, SRV 0.1 mol- L™ S48 AL BN O 2 T i o M ARG B R o
ME 2 —RER R R E; AHEvEEIEY ] ATAGO PAL-3 AU FHp4roG AN & 5 [ R beal i
LRI/ ERR T RS 4R C i EONE I 2,6 - A B Rk A2 .

1.2 TEAFHEREEEES T

14 pH 55757 S R A 537 73 )i M pH # IR 1.0:2.5 19 H oK Bt L s o B H1 s
SR FH DY B8 H AR R 2 5 A WL 2o 7 R B AR - R A AR i 5 R B RR- s ) e, BILER
FEREIAE 5 WA AR B4 PO 5 A O R Pk e S AN IR ARV b J1 S, Sl SR BT L (32
FE S ARER H QIRENRAEEAN S, il BTN 3 S RS ER R F (EE-GRSP) Je LA
MOR Y, PR D B, BRSO B E . R A SATYA-CORK 45P% fy5¢
FEAALARAS DU 42 A 5 B8 00 1 B (BG) . N-& 1k -B- 20 3 45 4 Wi 11 B (NAG) AR MEwE 2 i (PHOS) %
3PP LIRS . FEEOPIRAT K 2 g BRI AR RR NS v, DL 180 rmin! IYFE R 30
min J5, FIAH/GEIERR A 3 0K TR E 96 FLACh, RIFHEEZS (1. A B W A 2 e
PRI . IR SE UG, K 96 FLARTE 25 C FIHIR K 3 h, #RJ5 ffi ] Biotek®Synergy H1 A i b5 1%
(Biotek) 7 365 nm ¥ & G 450 nm A5t T SEEUK i 1) 2O B OGIE
1.3 TEMEEREFAFZENE.S DNA REMSEZNFE S

ks R SRIAT, PR AR BT IR AT EERY . BURERAE AR . JefRIL 10 g HARE T REMf
A KR L 20~30 min 2 RSN ; MIAGE & ARK, Mg, #E 15s P
WORIITVE . W £ BT 60, 120, 400 H M, FLEKFE T vk 208 R E , Ik 400 H i
M SRR BRI, TR T WEIFHE. Gt LR 1 g R AR B R 96 B /R
i, +HE DNA BYHEBCR F MoBio PowerSoil® DNA Isolation Kit 37| & (MoBio Laboratories), #K
0 0.5 g —80 °C VR T A, Uil FHEH DNA, UG DNA i BER/ING 1% BB NEWEBRE I L vk A
Wi, IF 46 EEE T (NanoDrop ND-1000, Thermo Scientific) #EATHEEEN &, ST FIFET
AP 2R A BRA RN E

K AR A WHE N (PCR) MR ELIE, 4 1 425190 AMLIF(5'-ATCAACTTTCGATG
GTAGAGATAGA-3") il AML2R(5'-GAACCCAAACACTTTGGTTTCC-3"), % 2 %54 AMV4-5NF(5'-
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AAGCTCGTAGTTGAATTTCG-3") fil AMDGR(5'-CCCAACTATCCCTATTAATCAT-3")., #" # = 4 {fi JI
[lumina MiSeqTM V- &5 #4700 722, b6 fastq SO H 0 7 £ 08 o 45 #44 Trimmomatic #F47 5T it 43 1
FLASH #AF #4765 9F . (/] USEARCHI11 ) “uparse” S IPERES1 (> 97%) R #HAE 73 I I0
(OTU), &4~ OTU XN T 1 AR EFF . 5 uE Ir A0 ¥ 5 4 Maarj AM B35 PE SR AT LU XS, e F A
e O—FME=97%; QBHE=97%; OWEE <le ™. KAMEHTFHIHS LR AW AMEE L
(NCBI) #17 BLAST ik, b O—8BhE=90%; QE 5 E =90%; OWIBEE <1e™, HIRAK
HFRER OTU AR B ). 24T RDP 11.5 £dii%E, R RDP classifier 77Xt OTU S THIRERE
1.4 HESZITHH

K Origin 2021 #6452 &, R SPSS 26 B A48T 01, FIFH . 2 07 20 H7 (one-way
ANOVA) 1 X8 ¥ (Duncan) X A 47 S5 52 5 B f0 L3832 0 i AE W Z R 1T 22 57 B E R K
(P<0.05). 3R EYyRevE S H A E o 58 75 A8 4 B2 25 BHE A BRZS R4 16 B9 i-Sanger 55 (https:/www.
majorbio.com/) #4753 #7; i H R4.4.0 i “IinkET” A %5 M R AR L R RV -5 1Ak 2 e T ] A A DG SR 2R
4T Mantel #5565, {#i ] “randomForest” i1 7 FEHLARMAE B A3HT 5 by X 43 I gk A Sk A 28 180 i AE 7 =X
BRSSO, R S ) A R MR TR AR TR B R ) AR A S PR AE B LB M 2 Fa e e
AR FT 43 590 ¥ ke AN ) gk L Ak B 5O v S 2 %) DA AR T R L TR R VR LB 4%, IR Geephi 0.9.2
(https://gephi.org) F4T M4 AT AL 5 43 H7

2 HERESN

21 TEAEMRREEGE

W 1 fn: FAESRIE . FAE B A8 BAE G AR 3 pH . A LA . A%, A3 R0 R 0 52
B (P<0.05). TEEHEAN RS R BErp, B A MLIE A 2 2 3 o 13 pH (P<<0.05), Z&ff T 1R
fbo FELRNEALEEA, A=A HUIE T SOm R AR T 858G DU R B/ 4, R HAE R R b B, 5%
B AL AL B A S i 22 5 (P<0.05). BRFIAE F1 = AbFRAN, 335 #F S LA s A b B0 it 7 A AILAE, vl
i it 7o A ORI RS i 0 B0, SRR L, R BRSPS RN b B - A SO S A A
s, RS E PR AR L, ECRE A HLAE AL P S Akl . AL T R BOR B G — 1 AR AL
. PR S AR AL 35 S 35 5 M M 398 ) B S BRAE R 2 T 4050 (P<<0.05).

SIS HFBCAREL , Bl 3 FPERARE Ak o5 1 5 2 SR S BRI B TR 050 (P<<0.05); ZETEBEAIERL S B
Aab B It R AT AR AN A 0 LRE AR 2 T G 2 4R T L A 408K (P<<0.05) AT R JIE ALt AE X + 1 -
HAPET RIS YR W (P<<0.05), HME M HEAEM TR ER M. SIEPEHEMLL, Filig s
Ak Bt FH R it A AILAE A7 00 o 25 B A T 398 B B S R (P<<0.05); £E M A= 0 A HILAE Y 155
LR, FhiE RCE R SR s A Y b S BRI T A R A S 1 (P<<0.05), FRREZEAE | it A DL K
VR A8 AR G 18 N- 2 Tt - B~ e 3ok 7 T 0 1 1 8 A g 3 e 22 T i 3 5 i
22 TEMGEREFAFEESEHELEN

ML ATE W FEERRAE T, AT AR, it A=A WU a] 2 28 4R A 3 T
(P<<0.05); 7R HALBEA, [RIREEHE A YA VUL E A A0 5 S T G LI T 1 (P<<0.05); 7
TR ARRARTEE T, SUEARE L, R RS SR (= S B R AR A (P<<0.05), T
R LA PR A2 B T B 35 R S [R] i HE A B A AT A [l 3, T BREEE R Claroideglomus . BR
PERIE Glomus MIZEERWER R Paraglomus ¥ FE MG E AR B IE (K 2), AR St AC AL FE XTI BH Bk 2%
5 8 R T & B AR X T2 B B 3 B (P<<0.05), T it AT Ak B8RS F T P 5K A0 25 IR 1140 A o) = 8 S 1) I
# (P<0.05, & 2A), UbAh, FhALSEAE S AE HLAE it (O BR9E 2 a8 0 AR X = B e Bt 35 1 52 HAE
(P<0.05, ¥l 2B). TEEHHALEES, SiEHE SEME, MEHA VL @GERAEVUE . EwaE ) 2 4
Ab PRI b S BRI T BRI AR (P<<0.05). TEMBHIE AILMAMT, SIEFEEA L, Fiigsie
b T SRR T BREEES JE YA AT T (P<<0.05, K 2B), 7ERERACEE, S E S ACAE, R
i A AUIE 2 AR T IR BR TR AR R B (P<<0.05, &1 20).



55 43 B4 X MRS R0 A WA UIE BCHE XS 38 AT TR A L TR ARV 48 K SR ARG ot J5 7Y 52 ) 5

x1 ARFEEEIELE IRV F R EEYE

Table 1  Soil chemical properties and enzyme activities under different fertilization treatments

A3 pH AHLR/ (g ke ™) /(g k™) Bfi# AU/ (mg- kg ™) AT (mg kg ™)
CF 5.18+0.03 Aa 22.50+1.01 Bb 0.93+0.06 Aa 40.30+4.37 ABa 67.60+4.26 Bc
ck COF 7.18+0.22 Bb 17.60+1.09 BCa 1.66+0.07 Ab 75.00+6.25 Bb 54.00+2.26 Ab
BOF 5.66+0.08 Ba 20.90+0.55 Cb 1.49+0.13 Bb 46.70+6.17 Ba 36.80+1.59 Ba
CF 6.81+£0.23 Bb 28.80+2.83 Cb 1.08+0.11 Aa 20.70+4.06 Aa 41.20+1.21 Ab
VM COF 7.43+0.13 Bb 21.80+0.74 Cab 2.11+0.07 Bb 97.70+4.33 Cb 53.10+2.46 Ac
BOF 5.3240.31 ABa 15.20+2.08 ABa 0.95+0.10 Aa 25.30+6.12 Aa 18.60+2.96 Aa
CF 6.47+0.24 Ba 17.90+1.88 ABa 1.77+0.13 Ba 67.70+8.41 Cb 42.60+3.19 Aa
TR COF 6.12+0.07 Aa 14.40+1.96 ABa 1.40+0.10 Aa 30.30+4.67 Aa 62.50+4.26 Ab
BOF 6.41+0.04 Ca 20.10+2.01 BCa 1.41+0.10 Ba 32.70+4.67 ABa 86.50+1.57 Dc
CF 7.18+0.09 Cc 14.50+1.54 Aa 1.74+0.08 Ba 43.70+8.25 Ba 73.60+4.44 Bb
AS COF 6.31+0.17 Ab 12.40+1.24 Aa 2.16+0.10 Ba 69.30+1.76 Bb 54.20+4.53 Aa
BOF 4.92+0.25 Aa 13.90+1.48 Aa 1.97+0.15 Ca 49.30+1.45 Ba 57.80£2.98 Ca
GM ok kK ok ok *
F *% *% *% ns *%
GMXF *% *% *% *% *%
e T EJ%EX?S%%%?%/ Bﬁ%*ﬁﬁ@ﬁ/ N-Z»Eff-ﬁ-’fh%f{]ﬁ%lﬂé%ﬁ@ﬁ/ M&%%ﬂ%
(g-kg™) (nmol-g'+h™) (nmol-g'+h™) (nmol-g "+h™)
CF 697.00+21.50 Bb 2.09+0.20 Aa 32.13+6.30 Aa 25.88+7.14 Aa 108.86+10.65 Aa
ck COF 598.00+23.00 Aa 3.19+0.06 Ab 37.33+2.60 Aa 21.33+1.76 Aa 94.60+3.56 Aa
BOF 625.00+16.60 Ba 3.48+0.08 Ab 30.67+1.45 Aa 15.33+0.88 Aa 110.00+3.61 Aa
CF 729.00+29.40 Bc 3.2440.06 Ba 34.58+7.00 Aa 24.10+4.59 Aa 159.75+53.78 Aa
VM COF 538.00+66.40 Ab 3.86+0.11 BCb 41.02+4.50 Aa 17.314£2.67 ABa 101.03+12.35 Aa
BOF 344.00+32.00 Aa 4.30+0.10 Be 15.29+1.83 Ba 20.31+4.86 Aa 105.12+17.48 Aa
CF 526.00+11.10 Aa 3.36+0.13 Ba 36.70+6.43 Aa 14.88+3.22 Aa 126.64+29.36 Aa
TR COF 580.00+27.50 Aa 3.64+0.23 ABa 28.36+8.36 ABa 22.21+5.13 Aa 119.2248.17 Aa
BOF 805.00+90.30 Db 3.994+0.23 Ba 22.51+5.84 ABa 22.35+4.96 Aa 140.56+4.50 Aa
CF 598.00+38.40 Aa 3.66+0.27 Ba 28.90+4.77 Aa 11.55+0.54 Aa 100.40+7.37 Aa
AS COF 534.00+38.40 Aa 4.15+0.14 Ca 15.79+5.27 Ba 7.93+1.57 Ba 50.55+11.08 Ba
BOF 733.00+30.50 Cb 4.17+0.10 Ba 14.75+1.74 Ba 17.56+6.33 Aa 105.84+11.30 Aa
GM ek ek B3 sk *
F sk sk sk sk *
GMxF ** ns ns * *

Vil GM. FHEGEIE; Pt ck. & VM. BUPH; TR [ =0F; AS. 5 =35; CF. £4/JE; COF. i AHIE; BOF. LA
HLAE o AN ) K5 B 3 7 [l — it A A B AS ) S AT A B ) 22 57 B 2 (P<<0.05), AN[al/NG FRER /R FE R Fh 4R AR AR B R R
)i AR AL B ] 22 53 B 2 (P<<0.05), *. **/}5I36/R7E 0.05 F10.01 K F E22FBE, ns FARERARE,

HLT Bray-Curtis 12§ HE R AR B 248 N34t (NMDS) 452R KW . R A [A) RO 2R A0 AL B 4 S ARG
AR L R RER Z R B Xy, (ERPAR P = A 3 S NSO AR LRI S TR IR 2R 1 Bl B LAY
ZE5 (B 3A) . A [7] fit HEL Ak B XoF MAASE AR L T A v 405 K AT S 252 (181 3B) M HIZE BRI 288 7 M 4R 5T il
TERAC AL EE (] 4) MUAFRITEAE 7 30F (B 5) AR L MR AR L B v A L B2 S 2R o SRR Fif
HERACALPE (BoP 5. H = R0 BOEHHE AL, B T 28y i fl p i, (HM s it
JEWI e (35 2). fEAFALAL BT, St G ICA AL, BARAHUCAEHE R s A HLAE . AP0
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BLAE) WA T St SO0 015 R RO HORE L3R 75 0orp<o0n

TR L RR B IR 4 T AR, i A LR “:n 80 Plxp,>0.05 be

BERATHUIE ., LR ) MBS RS AT T & oof pom Bpll e

I (F3). Ela( 40 [ Aa] _ Ab  paciBib
. AT I I

23 WERERERStA MsEREEoxE S| N N &

S5 A nn

Tt e U Y

0
M 4 I A SEALEE R, ik WA PLAE AT 222 RN . A LR
AT E ARG AR Tk (P<0.05) RITTHER P WS Pl PP, FESILAGILE S (A
AR SIS ER, PN on i) f s b At e
FRAE A T Ak 3 RT 7 2 2 Jo it 0 B0 38 3.13%+0.12%, ARSI (P<0.05).
ﬁﬁﬁi%iﬁiﬁamﬁfﬁéé%iénﬂe&_ﬂiﬁlﬂb 1.919%+0.07%, B 1 RE#IES L0 A 22 35k E L3 50T

MR AR ALE DS :ff‘ ﬁ”f ff’ ) .
Ei‘?i:/]i{'ﬁio E1Z|§ﬁlﬁﬁ ’ ﬁ@ﬁﬁﬁunﬁMHEﬂzﬂﬁz%ﬁMHE igure ect of fertilization and green manure effects on soil spore
WERRACR AT iR, HRFPE . S a i B
AV A TR T A0 I TS B 5 1 = AR B (P<<0.05). B RITAG AT FE it Xof S5 S AT v vk R i
FR, (H AR S R SRR L (P<<0.05), HLME BA W& RS HAN . SRIEHECHE A HLIE AT i 25 42

PR C BTt/ (P<<0.05), HPECPRL B =Rt A MBSO Bk .

MIE 6 AT LAE H s RSCRERR G . SRS A R C i B R SR T S A BT R AR
FHAE (P<0.05), M55 HASEREER £ 2 1% (P<0.05) Siil @ 3 IEH G (P<<0.01). BEAh, JEAZ[H
PR Lb 5 A B . AR 2 3 A OC (P<<0.05); RSN 5k ERR RS Claroideoglomus HIAH
XF R A IR ARG, SRR R AT S R B UG (P<<0.05). HHIEL 7 ATLAE Y, SRS
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Figure 2 Relative abundance of AM fungi at genus level
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Figure 3 NMDS of AM fungi community composition at genus level according to green manure treatment and fertilization treatment
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Figure 4 Soil AM fungal co-occurrence network under different green manure treatment
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Figure 5 Soil AM fungal co-occurrence network under different fertilization treatments
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Table 2 Topological parameters of soil AM fungi co-occurrence

network

IR WAL L BHUE W ER MEE CPInE

B 39 97 0.536 3 0.131 4811
MR 28 34 0.704 2 0.090 2.401
F=M 35 43 0857 2 0.072 2.439
X% 14 10 0778 1 0.110 1.417
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Table 3 Topological parameters of soil AM fungi co-occurrence

network
s Fis i Bl Mg EAR M SRR
"AH 40 70 0.525 4 0.090 3.182
AR 20 22 0.731 1 0.116 2.195
EYAEPUE 25 21 0.844 1 0.070 1.680
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Table 4 Quality of citrus under different fertilization treatments

b Rt AT % TP A% R A
(mg-100g)
CF 151.00+£6.57 Aa 3.13+£0.12 Aa 12.30+0.57 Aab 3.94+0.23 Aa 15.70+0.20 Aa
ck COF 182.00+£9.80 Aa 2.80+0.13 Ba 11.40+0.29 Aa 4.09+0.15 Aa 16.10+0.38 Aab
BOF 192.00+£21.0 Aa 2.75+0.23 Ba 13.60+0.81 Ab 4.98+0.24 Ab 17.10+£0.26 Ab
CF 151.00£1.46 Aa 2.67+£0.12 Ab 11.10+£0.23 Aa 4.16+0.13 ABa 18.00+0.46 Ba
VM COF 169.00+£9.64 Aa 2.20+0.07 Aa 12.20+0.07 Bb 5.56+0.12 Bb 18.10+0.12 Ba
BOF 209.00£15.7 Ab 1.91+0.07 Aa 13.00+0.13 Ac 6.84+0.26 Bc 18.30+0.39 ABa
CF 160.00+8.39 Aa 2.78+0.17 Aa 12.70+0.60 Aa 4.58+0.09 Ba 18.10+0.80 Ba
TR COF 170.00+7.75 Aa 2.94+0.09 Ba 13.10+0.21 Ca 4.46+0.11 Aa 18.10+0.20 Ba
BOF 209.00+£13.8 Ab 2.73+0.09 Ba 13.00+1.17 Aa 4.76+£0.32 Aa 17.70+0.56 ABa
CF 171.00+8.68 Aa 2.79+0.28 Ab 11.70+0.93 Aa 4.23+0.24 ABa 17.20+£0.15 ABa
AS COF 184.00+8.50 Aa 2.10+0.10 Aa 12.60+0.18 BCa 6.06+0.37 Bb 18.30+0.46 Bb
BOF 246.00+£12.2 Ab 2.39+0.08 Bab 11.80+0.18 Aa 4.94+0.20 Aa 18.60+0.15 Bb
GM 3k sk ns *k ns
v . " i, " -
GMXxF ns ns ns w* ns

Uil GM. &JIE; F.BENE; ok W#F; VM. BUFE,; TR H =I; AS. 8=3; CF. ZANE; COF. WA IUE; BOF. WAL
Mo ARIRIKE Fb: 78 R — R AE AL B R AS A 2 A A B ) 25 57 1 2 (P<<0.05), ARIVING Fh: 3R 7[R Fp &g AL AL 3R AN ]
i AE AL PR E] 24 5 2 (P<<0.05). *. **43IZRI/RTE 0.05 1 0.01 KV 2R EE, ns FREFALE,
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* P<<0.05; ** P<0.01; *** P<<0.001.
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Figure 6 Correlation analysis of citrus fruit weight and quality with soil chemical properties, AM fungal spore density and relative

abundance at genus level
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