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Abstract: Rhizosphere microorganisms play a crucial role in plant growth and development, resistance to environmental
stresses, and metabolic regulation. This study aims to clarify the effects of different concentrations of nitrogen (N),
phosphorus (P), potassium (K), and magnesium (Mg) on rhizosphere soil microorganisms of Gardenia jasminoides
seedlings. Four nutrient elements— N, P, K, and Mg — are selected, and the orthogonal experiment method is adopted.
NH,NO,, KH,PO,, K,SO, and MgSO,-7H,O are used to prepare different nutrient solutions with reference to Hoagland
nutrient solution. Sampling is conducted 120 days after nutrient application to measure physiological indicators and active
components. High-throughput sequencing technology is adopted to perform bioinformatics analysis on the microbial
diversity and microbial community composition in its rhizosphere soil, respectively. The results show that based on the
comprehensive ranking of principal component analysis (PCA), the optimal nutrient concentration combination for
promoting the growth and physiology of gardenia seedlings is T8, consisting of 8 mmol/L NH,NO,, 5 mmol/L KH,PO,,
3 mmol/L K,SO,, 8 mmol/L MgSO,-7H,O. The application of different nutrient elements reduces the abundance and
diversity of the bacterial community in the rhizosphere soil of G. jasminoides, while increasing those of the fungal
community. Among these treatments, T3 significantly enhances the abundance and diversity of the fungal community in the
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rhizosphere soil of G. jasminoides. Across all treatments, the dominant bacterial phyla in the rhizosphere soil of

G. jasminoides are mainly Proteobacteria, Firmicutes, and Actinobacteria, and the dominant fungal phyla are scomycota,

Basidiomycota, and Mucoromycota. Overall, the rational addition of nutrient elements can improve the composition and

diversity of rhizosphere bacterial and fungal communities of G. jasminoides, providing new insights and theoretical support

for the selection of fertilization strategies for G. jasminoides.

Keywords: Nutrient elements; Gardenia jasminoides; rhizosphere; soil microorganisms

FEMO A = e, — i DL AE S P AR A K
RERBEE TV G AN TR 5 & 6%
EARBE. MYAEKKEGRIEFRTERAA
[F) 55 B E AN AT B A, 2 T Fe R B e R I
T3 HEAEAEA = 28 A A e IR PR b B E A
RS PR R I A - R - 1 4R )
FAAE BB (A HAE L X AR E R A Vi Uk
M SR AR FBIRE 77, o, AR BR
T 1) 22 REAE VR 2 52 i 26 R I A KR B gk
o HAEAE A — DO B N TPl F B, Refs L
A - 9 T A 1 B T SR T AR DR I 2
AT Re sl AR A AR B DL R P R A

HHETER W MR PRUAE ) 2 A 22 e S B T
TR RS2 e FEFEY . MR EN 2 H AL
WF T R I T R AR AR AR PR AR ) 2 RE AR
B R AR R PR I I R . XS ST TR
B, 184 it 3 2 ) T JIE T AR ety AR AR o L 38 4
B ERCE, PR PR 3% pH AR, 12 5 %
BN S A R o 55, (R AR A 7743 R
TR TR I, TR 20 g (04 A 2 4
e I T O S o L 5 24 R AR A P S LA 4
ik AR G5 R T S S A e 1, i v LA AE T
DRI , s shes B8 skt A W 22 FE M R D RE IR 92, e
53 B IRATRE— 28 1 NG T AR AR )

SEEMEMLAER , of Pl R e B B R

18 F (Gasminoides jasminoides Ellis) , 75 &
%l (Rubiaceae) ¥5 ¥ J& ( Gradenia) & SEHEARN, iR
FETHE RS A 0 2 — A A AR
Bio W, £ AEA DR e TR =
DLHT N 5 B3 39kt (OUB OIS - “4eld
HAE 75 , BEALE R 7T I A 1B Tk, e
AR EHE WK RAM I —  REENESE
G AR e ROUE BB M , IR T AR S F R 3 )L
EM XTIk E HANE . a1 1E e
AR ST R 2 AR P 1 TR R, 6E 4 i
EE A EEE S MEFEMES SR B 1F
i, A AR 7 2 56 it IR 38 o 2= I A 2 10

W 8, A G A A SR % (H AR AN [
I 70 2 Jita AT B S AR Bim 3 A= 4 1) 5 1l ) 9
LI

WA O R E F T RRR S B HE R
B 7 i X, E I i 3R R R IR, MR T4l T A
5 (Ca) Bk (Fe) VIl (B) TR B 251 R, BRiE %
TR B 4EFFAE 100%; AT, & (ND (B (P)
KO VEE (M) TE 3R BRI, B S 26 B35 R
F% 22 73.33%, 1 LI NP K Mg A B2 AE 1
AT RIAZ O IREIMEE R LR . MR R
iR N SN e 1 AP el 2 1 vt o € 2 B
4 PP S IR U R IIE AR K, HAR N NHNO,
4 mmol/L.KH,PO, 5 mmol/L.K,SO, 5 mmol/L.
MgSO,-7H,0 4 mmol/L. & i A 70 3 At , A
W50 R F mn@ =P EAR R A E TR e &= A
HEAG TR B - 3T A VBV A AR AE S 2
PRI, DU A B )i 2B A BV 2HL R % 454
(122 5, B 7R 0 1% 08 B I AR RN L, IR A AT
VAP HE T AR BRI A PR VR A R (0 B R 3R,
TN ARG rp A B i IR 552 s 10 1) 52 S AR AR Th g
To0A= W % R R R R R R 2 AR S B R
5%,

1 MR57EE

1.1 RIS R S ekt R

A e L AR R & L0 NN o =l g s
HUF LM (26° 4' 48" N, 119° 16' 48" E) , J& i 1
PR Ay 2 RS 5 4 4F IR IR VR 5 4 A G
N T7%, T3S N 18~26 °C

IR AR B AR5 TR L = R BEAR Y,
R AR PR K 2% A1 /N D% B U % E R o R R
(Rubiaceae) ¥ 1 J& (Gradenia) ¥a 1 (Gasminoides
Jjasminoides Ellis) , £ 4 H 48 MR i Fft 8 78 25 R
SHENRM K157 (i S-SC-GJ-003-
2012) [ 2 FEAEFF A BT o« AREF I NI D (W 5
A A G L S AR A IR A DD L B B2 K
eItk 16 B, FH 77% B B4 55 mT g PR 751 O



. 642 - AR A R 224 (H SRR A R

57 %

H B2 T AR A A R A R 800 £ WM
5,2, %

N.P.K.Mg Jt % 4} % tH NH,NO,. KH,PO,+
K,SO, MgSO,-7H,0 (F A4 #r4i) #fit, iR E
I A FRBOIEAT B E TR A R T R R
ER= S Y &= i ] il
1.2 iRt

DL 4 Fh ¢ & A oo 2 (NHL,NO, 4 mmol/L.
KH,PO, 5 mmol/L. K,SO, 5 mmol/L. MgSO,-7H,0
4 mmol/L) N HE, it — D W B AN FIRERE .
BT RV K 4N R B &% 3K, RN
18 R B AR I 5 T 0 i s g 2 3 12, e
LO3D IERZ R ITFE 4 K FK 3 /K-FIEAS IR (A5
X HAEHD , S A B KFUnEE 1 FR.

F= 1 EXRABERSKTE

Table 1 Factors and levels of orthogonal test

Qb N/ P/ K/ Mg/
Treatment  (mmol/L) (mmol/L) (mmol/L) (mmol/L)
T1 2 3 3 2
T2 2 5 5 4
T3 2 7 7 8
T4 4 3 5 8
TS 4 5 7 2
T6 4 7 3 4
T7 8 3 7 4
T8 8 5 3 8
T9 8 7 5 2
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Table 2 Eigenvalues and contribution rates of principal components

ERr FIURRFAE(E TR/ % SRR %
Principal component Initial eigenvalue Contribution rate Cumulative contribution rate
Y1 13.372 37.144 37.144
Y2 6.635 18.431 55.575
Y3 4.369 12.136 67.711
Y4 3.235 8.985 76.696
Y5 2.860 7.944 84.640
Y6 2.003 5.563 90.203
Y7 1.615 4.485 94.688
Y8 1.192 3.310 97.998

X 8 AN E R AT SR B R A HE T, WiER 3 B
TN 5 A FR LR 545 57 7P N T8>T6>T7>T5>T1>
T9>T3>T4>T2>CK., AS[AIE 37 70 R FC it kb B
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T8 AL H LR G 1950 B » LR S 1R bR KRE

T8 ARy e A% 70 R IR B E (NH,NO, 8 mmol/L,
KH,PO, 5 mmol/L, K,SO, 3 mmol/L, MgSO,-
7H,0 8 mmol/L) . AR, BLCK &b B 1) 25
G137 A%, VERATE AR INE R LRI E TR T
BE T4 B AR K2 B, 2 3 1) 38 58 &, AR T
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Table 3 Comprehensive scores of principal components
b WIS é’%%ﬁ%ﬁ. .
Treatment Component score Comprehensive Ordering
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 score
T1 -0.356 2.997 -2.011 0.014 1.321 -2.243  -1.218 0.981 0.129 5
T2 -2.116 3.551 -1.365 0.934 -1.820 -0.594 0.836 -1.497 -0.400 9
T3 -2.485 1.886 0.239 0.236 1.300 2.802  -1.227 0.872 -0.295 7
T4 -1.829 0.538 2.286 0.361 -1.270 0992  -0.908 -0.956 -0.391 8
T5 —-0.161 0.570 1.753 -0.423 -0.562 -0.227 2.419 1.921 0.343 4
T6 2.901 -1.664 3.293 2.647 0.079 -1.315 -0.934 -0.037 1.294 2
T7 4.681 -1.269 -1.734 -1.718 -3.026 0.565 -0.619 0.542 0.919 3
T8 4.624 -1.005 -2.313 1.674 2.085 1.076 1.430 -0.694 1.674 1
T9 0.627 -0.263 1.640 -3.884 1.879 -0.568 0.152 -1.171 0.120 6
CK -5.885 -5.339 -1.788 0.158 0.014 -0.489 0.069 0.040 -3.395 10




. 644 - AR A R 224 (H SRR A R

57 %

22 ARIEFTENEFHARFIIEMED
Alpha ZH I8 5

AN [EE FRIBON HE T %0 AR s L 458 2 B R T
F &2 HEMA R (E 1D, PD whole tree 15
FUH Shannon 45 £ (8 1% [ W 40 B B V& 2 FE 1
PD whole tree 1 Shannon ¥& £ /s 25 Ab £ A] 2 T
H % 5 (P<0.05) , 5 CK AL FEAR L, j F S A5
TR TCFON A B B 3 B RN 2 R 2 PR AR AR
. PD whole tree 5%, T9 4b 3 & (K T CK
Ab# ; Shannon $8 H 7, TO Ab PR 45 HU(EH 2 18T
HoAh b4

X IR AR R R R E AN A

PD_whole_tree ]
510 p=0.007

480 ;b
420 o Q‘

CK TI T2 T3 T4 T5 T6 T7 T8 T9
A

Bacteria

PD_whole_tree
p=0.034

400

350 * .
- g
300 = *ﬁ

CK Tl T2 T3 T4 TS T6 T7 T8 T9
HIA
Fungi

BIRICRININE 7 H I M AR B —
F20E, PD whole tree $5 %0 i 7 % Ab B [A] 775 2. 3
PEZ 5 (P<0.05) . CK AL H B 2 FE
X, 5 HAH L, A RS FR T &R 1t FH A Re g 128 =
Ma 7 AR EBE N 2R (& D T3AFA
f£] PD whole tree 8 % 11 Shannon 35 034 M . i
FCAE 43 53 364.26 F117.02. M PD whole tree 5K
F , T3 4 # [ PD whole tree 18 502 & & T T7 4k
P, SR T3 AL P REAS 4 = b LR SR R R
FE R 2R . T7 AbER [P HE ¥ b 498 LR TR
F= B I Z FEPE AR HURA , T B AZ A R A AR s 1 %8
WMAEFE S S R

[ shannon
1121 p=0.002

10.8--'

10.41 - é
10.01 *” E‘J '

.CK T1 T2 T3 T4 TS5 T6 T7 T8 T9

A

Bacteria

shannon
3 p=0.052
7 | . *

*l.]

am

ot W e
s =

CK TI T2 T3 T4 T5 T6 T7 T8 T9
HH
Fungi

1 NEALIE IR B o SR

Fig. 1 a-diversity indices of soil bacteria and fungi under different treatments
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Note: In the figure, the symbol "*" indicates that there are significant differences among treatments (P< 0.05).
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Fig. 2 PCoA analysis of bacterial and fungal communities under different treatments
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Fig. 3 Relative abundances of bacteria (a) and fungi (c) at the phylum level, and relative abundances of bacteria
(b) and fungi (d) at the genus level under different treatments in Gasminoides jasminoides soil
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Fig. 4 Evolutionary branching diagrams of soil bacteria under different treatments based on taxonomic informatics
and LEfSe analysis (a), and evolutionary branching diagrams of soil fungi under different treatments (b) in
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App.Table 1: Factor Load Matrix from Principal Component Analysis
Ei=(2
Index T1 T2 T3 T4 TS T6 T7 T8 T9 CK
X1 0.108 -1.076 -0.569 -0.281 0.650 2.308 —-0.095 0.159 0.074 -1.279
X2 0.537 -0.408 -1.010 -0.494 0.107 -0.150 0.580 2.341 -0.365 -1.138
X3 0.683 0.754 0.264 -0.294 -0.013 -0.432 0.335 -1.061 1.665 -1.900
X4 -0.552 -0.355 -0.944 -1.100 0.292 1.078 0.763 1.685 0.410 -1.277
X5 -0.617 -0.394 -0.428 -0.931 0.551 1.085 0.896 1.497 0.041 -1.699
X6 -0.572 -0.752 -1.052 —-0.800 0.468 1.028 0.891 1.744 0.151 -1.107
X7 -0.581 -0.449 -0.863 -1.029 0.437 1.027 0.819 1.788 0.089 -1.239
X8 -1.715 -1.382 -0.375 -0.221 -0.026 1.070 0.774 0.415 0.032 1.429
X9 -1.593 -1.690 -0.194 0.034 -0.113 0.716 0.524 0.564 0.197 1.554
X10 -1.070 -1.021 -0.526 0.294 0.394 0.334 1.050 1.160 1.024 -1.639
X11 0.279 —-0.443 -0.224 0.066 -0.339 1.186 1.197 0.945 —-0.535 -2.131
X12 0.368 -0.526 -0.150 -0.021 -0.137 1.507 1.054 0.627 -0.629 -2.092
X13 0.158 0.110 -0.129 0.397 -0.465 0.158 0.972 1.212 0.062 -2.476
X14 -0.243 0.227 -0.478 -0.125 -0.988 0.894 1.521 1.364 -0.674 -1.497
X15 1.703 -1.096 1.082 —-0.845 0.594 -0.515 —-0.805 0.990 —-0.832 -0.277
X16 0.911 -1.273 -0.618 -1.208 —-0.596 -0.116 1.806 0.976 —-0.181 0.299
X17 -0.474 -0.474 0.712 0.712 0.119 -0.474 0.119 0.712 1.304 -2.253
X18 -0.360 1.099 1.192 1.155 0.793 -0.378 -1.763 —-0.610 —-0.462 —-0.666
X19 0.131 0.070 0.314 0.718 -0.530 —-0.627 -1.178 —-0.493 —-0.750 2.345
X20 1.232 0.285 0.979 0.198 —-0.493 -0.631 -2.094 -0.751 0.601 0.673
X21 1.265 1.265 1.265 -0.316 -0.316 -0.316 -0.316 -0.316 -0.316 —-1.897
X22 1.158 0.181 0.321 -0.726 0.042 0.042 -0.935 0.112 1.647 —-1.842
X23 0.385 0.938 1.107 -0.168 0.433 -1.155 =2.117 0.409 -0.433 0.601




£ 652 - AR A R 224 (H SRR A R H57%

Bzt
Tl T2 T3 T4 TS5 T6 T7 T8 T9 CK

Index

X24 -0.934 -0.449 1.128 -0.206 -0.085 -0.570 -1.419 -0.206 0.885 1.855
X25 0.220 -1.103 -0.782 0.091 0.948 1.192 -0.555 -1.476 1.519 -0.054
X26 0.268 1.304 0.131 0.427 0.769 -1.133 -1.463 -0.416 -1.133 1.247
X27 -1.122 -0.296 -0.034 1.604 1.129 0.554 -0.071 -1.509 0.641 -0.897
X28 -0.142 -1.879 0.629 -0.109 -0.938 0.178 1.484 0.962 0.609 -0.795
X29 -0.447 0.106 -0.447 -1.511 -0.544 -0.147 1.122 2.125 0.172 -0.429
X30 1.092 1.652 -0.956 0.435 0.368 0.570 -0.455 -0.225 -0.945 -1.537
X31 0.859 -0.261 -0.043 -0.617 -0.207 -1.208 0.558 1.250 1.314 —-1.646
X32 0.170 0.964 1.312 -0.129 -0.740 0.970 -0.210 0.537 -1.857 -1.017
X33 -0.099 1.167 1.081 0.534 0.237 -1.694 1.034 -1.233 -0.771 -0.256
X34 -1.046 -0.405 1.011 0.858 1.475 1.141 -1.125 -0.661 -0.507 -0.740
X35 0.348 0.768 -1.418 -0.830 0.684 -1.054 1.973 -0.101 -0.045 -0.325
X36 0.089 0.398 0.935 -0.610 1.415 -1.765 1.139 -0.854 -0.089 -0.659

T X1 — R A, Xo— AR I A, X3— 2740, X4— I, XS— I 5, X6— ISl 4K, X7— [, X8— Rl B B, X9— &4 F
L, X10— IR &RIE /), XI—I 43 a, X12— 4R 3 b, X 13— 4R 3 a/b, X14—#A% b 30, XIS— it A il s, X 16— A BT,
X17—" AL S, X18— K 43 FI H %, X19— M 4 32 56 2 U FO, X20—Fm, X21—Fv/Fm , X22—Fv/F0, X23— i S AL B AL g
X24— 1 ALl » X25— L A0 U , X26— 19 -, X27— ATV 1T , Xo8— WI A 1k 2 1, X29— i 1 I 2 I » X30— It B4 31 il
X31—HEE T, X32— M 2By, X33— S 2 Wy, X34—E KK, X35 H R, X36— /it -

Note: X1, Plant height increment; X2, Stem base diameter increment; X3, Number of germinating buds; X4, Leaf length; X5, Leaf
width; X6, Leaf perimeter; X7, Leaf area; X8, Total fresh weight; X9, Total dry weight; X10, Root activity; X11, Chlorophyll a; X12,
Chlorophyll b; X13, Chlorophyll a/b ratio; X14, Carotenoid; X15, Net photosynthetic rate of leaf; X16, Transpiration rate; X17, Stomatal
conductance; X18, Water use efficiency; X19, Minimal fluorescence (Fo) ; X20, Maximal fluorescence (Fr); X21, Maximum photochemical
efficiency of PSII (F./Fn); X22, Fu/Foratio; X23, Superoxide dismutase (SOD); X24, Peroxidase (POD); X25, Catalase (CAT); X26,
Malondialdehyde (MDA); X27, Soluble sugar; X28, Soluble protein; X29, Free proline; X30, Total flavonoids in leaves; X31, Total
flavonoids in roots; X32, Total polyphenols in leaves; X33, Total polyphenols in roots; X34, Auxin; X35, Gibberellin; X36, Abscisic acid
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PEBABETT X > 5% )
Dominant bacterial phyla (relative abundances > 5% )
Proteobacteria(38.29%) .Firmicutes(35.41%) \Actinobacteria(18.99%) .Streptophyta(4.12%)
Proteobacteria(37.28%) \Firmicutes(32.81%) \Actinobacteria(19.81%) .Streptophyta(6.71%)

T1

T2
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Treatment Dominant phyla (relative abundances > 5% )

T3 Proteobacteria(34.78%) \Firmicutes(31.99%) . Actinobacteria(21.03%) Streptophyta(8.51%)
T4 Proteobacteria(33.87%) Firmicutes(35.64%) . Actinobacteria(20.81%) Streptophyta(5.79%)
T5 Proteobacteria(34.34%) Firmicutes(32.73%) \Actinobacteria(23.17%) Streptophyta(5.83%)
T6 Proteobacteria(36.80%) Firmicutes(31.74%) .Actinobacteria(21.57%) .Streptophyta(6.48%)
T7 Proteobacteria(37.14%) Firmicutes(33.38%) .Actinobacteria(21.51%) Streptophyta(4.03%)
T8 Proteobacteria(40.24% ) Firmicutes(30.65%) \Actinobacteria(20.18%) .Streptophyta(4.43%)
T9 Proteobacteria(36.58% ) Firmicutes(33.42%) Actinobacteria(20.55%) .Streptophyta(5.93%)
CK Proteobacteria(32.81%) \Firmicutes(37.39%) \Actinobacteria(21.91%) .Streptophyta(4.22%)

Mz 3 FEIAIE HIRAME R B ER AR FE

Suppl. Table 3: Dominant bacterial genera and their relative abundances in soil under different treatments

Ak B AT JE CREX B >1.00% )
Treatment Dominant bacterial genera (relative abundances > 1.00% )

Azospirillum(32.20%) Lactobacillus(28.60%) \Streptomyces(9.97%) | Cutibacterium(8.32%) . Virgibacillus(2.70%) .

B Paenibacillus(2.98%) . Genlisea(2.62%) . Taylorella(1.64% ) Cinnamomum(0.93%) . Vibrio(1.72%)

. Azospirillum(31.27%) \Lactobacillus(26.37%) .Streptomyces(12.06% ) . Cutibacterium(7.55%) . Virgibacillus(3.11%)

Paenibacillus(2.81%) .Genlisea(2.85%) . Taylorella(2.54% ) . Cinnamomum(2.78%) . Vibrio(1.57%)

Azospirillum(29.76% ) Lactobacillus(24.48%) \Streptomyces(12.42%) . Cutibacterium(8.45%) | Virgibacillus(3.71%) .

T Paenibacillus(3.09%) . Genlisea(3.32%) . Taylorella(1.95%) . Cinnamomum(4.01%) . Vibrio(1.40% )

- Azospirillum(27.16%) \Lactobacillus(27.91%) Streptomyces(11.05%)  Cutibacterium(9.42%) . Virgibacillus(3.66%) .

Paenibacillus(3.33%) .Genlisea(2.52%) . Taylorella(2.58%) .Cinnamomum(2.08%) . Vibrio(2.41%)

Azospirillum(28.06% ) Lactobacillus(24.92%) Streptomyces(15.69% ) . Cutibacterium(7.34%) . Virgibacillus(4.49%) .

B Paenibacillus(2.87%) .Genlisea(3.13%)  Taylorella(2.77%) . Cinnamomum(1.98%) . Vibrio(1.86%)
Azospirillum(29.69% ) \Lactobacillus(23.44%) Streptomyces(11.20%)  Cutibacterium(9.95%) . Virgibacillus(4.06%) |

16 Paenibacillus(3.75%) .Genlisea(2.98%)  Taylorella(3.26% ) .Cinnamomum(2.63%) . Vibrio(1.85%)
Azospirillum(30.92%) . Lactobacillus(23.65%) Streptomyces(9.64% ) . Cutibacterium(11.23%) . Virgibacillus(4.85%) .

7 Paenibacillus(4.29) . Genlisea(2.39%) . Taylorella(2.49%) . Cinnamomum(1.08%) . Vibrio(1.56%)
Azospirillum(32.30%) Lactobacillus(21.27%) \Streptomyces(8.43%) . Cutibacterium(11.30%) \ Virgibacillus(5.11%) |

18 Paenibacillus(3.72%) .Genlisea(1.85%) . Taylorella(3.22%) .Cinnamomum(1.94%) . Vibrio(1.21%)
Azospirillum(30.42% ) .Lactobacillus(22.32%) Streptomyces(9.99%) . Cutibacterium(10.27%) . Virgibacillus(6.04%) |

B Paenibacillus(3.84%) .Genlisea(3.48%) . Taylorella(2.51%) . Cinnamomum(1.67%) . Vibrio(1.59%)

CK Azospirillum(26.94% ) Lactobacillus(31.10%) \Streptomyces(14.06%) . Cutibacterium(7.37%) | Virgibacillus(2.02%)

Paenibacillus(3.44%) \Genlisea(2.59%) . Taylorella(1.18%) . Cinnamomum(0.85%) . Vibrio(1.12%)

Mizk4 TEAE T RERMBEIREXERE

Suppl. Table 4:Dominant fungal phyla and their relative abundances in soil under different treatments

pUEL] PEFTRT T CREXS 2 B >1.00% )
Treatment Dominant fungal phyla (relative abundances > 1.00% )

Tl Ascomycota(39.66%) Basidiomycota(28.99%) .Mucoromycota(12.53%)
T2 Ascomycota(57.61%) Basidiomycota(8.43%) .Mucoromycota(6.92%)
T3 Ascomycota(38.82%) Basidiomycota(12.85%) .Mucoromycota(12.94%)
T4 Ascomycota(44.20% ) \Basidiomycota(24.92%) .Mucoromycota(11.99%)
T5 Ascomycota(63.26% ) .Basidiomycota(11.00%) .Mucoromycota(3.77%) .Streptophyta(3.81%)
T6 Ascomycota(52.60%) Basidiomycota(13.97%) .Mucoromycota(4.31%)
T7 Ascomycota(36.76%) \Basidiomycota(46.76%) .Mucoromycota(3.65%)
T8 Ascomycota(38.47%) Basidiomycota(16.62%) .Mucoromycota(4.01%)
T9 Ascomycota(60.81%) Basidiomycota(15.33%) .Mucoromycota(6.83%)

CK Ascomycota(43.73%) Basidiomycota(13.35%) .Mucoromycota(21.27%)
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Suppl. Table 5: Dominant fungal genera and their relative abundances in soil under different treatments

4b 3 AR (>1.00%)
Treatment Dominant fungal genera (relative abundances > 1.00% )
Fusarium(5.39%) \Penicillium(2.72%) . Talaromyces(6.77%) .Arxiella(3.93%) . Ceratobasidium(5.57%) .Rhizoctonia
Tl (1.49%) . Clitopilus(14.69%) .Glomus(1.21%) . Calcarisporiella(1.55%) . Trichoderma(1.44%) Paraglomus(1.21%) .

Chloridium(2.78%) Idriella(2.56%) .Neopyrenochaeta(1.06% )
Fusarium(15.30%) . Penicillium(6.35%) .Chaetomium(7.81%) . Talaromyces(2.39%) . Arxiella(1.72%) .Rhizoctonia
T2 (2.12%) .Glomus(2.31%) . Trichoderma(2.04%) . Coniochaeta(1.16%) .Chloridium(3.21%) . Curvularia(2.15%) .Sebacina
(1.34%) .Humicola(1.07%)
Fusarium(2.18%) ,Penicillium(5.28%) .Chaetomium(8.22%) \ Talaromyces(3.03%) \Arxiella(1.02% ) .Oliveonia(1.43%)
Paraglomus(1.19%) \Actinomortierella(2.63%) Curvularia(1.37%) .Sebacina(1.77%) \Idriella(1.28%)
Fusarium(9.69% ) . Penicillium(2.09%) .Chaetomium(1.71%) , Talaromyces(5.05%) . Glomus(2.30%) . Coniochaeta
T4 (5.26%) .Psathyrella(5.22%) Phialophora(4.61%) .Gymnopus(4.19%) .Paraglomus(1.24%) . Chloridium(4.48%) .
Curvularia(2.77%) .Sebacina(7.34%)
Fusarium(1.46%) Penicillium(14.61%) .Chaetomium(16.69%) . Tularomyces(4.11%) Trichoderma(3.41%) . Cocculus
(3.51%) Xepicula(1.02%) .Chloridium(7.39%) .Curvularia(1.34%) .Derxomyces(2.06%)
Fusarium(2.70%) \ Penicillium(3.41%) . Chaetomium(7.36%)  Talaromyces(3.45%) \Arxiella(12.73%) .Rhizoctonia
(2.34%) . Trichoderma(8.95%) .Coniochaeta(1.73%) . Psathyrella(5.56%) .Mortierella(1.22%) .Chloridium(1.94%)
Fusarium(1.90%) . Penicillium(9.39% ) . Talaromyces(3.89%) \Arxiella(1.32%) Ceratobasidium(8.71%) .Rhizoctonia
T7 (3.51%) . Trichoderma(4.72%) Xepicula(1.25%) .Mortierella(1.27) Chloridium(4.94%) . Phlebia(35.56%)
Neopyrenochaeta(1.03%)
Fusarium(4.59%) . Penicillium(6.58% ) Chaetomium(2.02%) | Talaromyces(1.35%) \Arxiella(1.22%) . Ceratobasidium
T8 (10.54%) \Rhizoctonia(3.41%) . Trichoderma(1.41%) . Colletotrichum(5.86% ) .Cephaloidophora(1.76%) .Mortierella
(2.88%) . Chloridium(1.07%) . Cladosporium(1.46%)
Fusarium(5.15%) . Penicillium(8.62%) .Chaetomium(2.25%) \ Talaromyces(14.67%) .Arxiella(6.00%) \Rhizoctonia
T9 (7.60%) Glomus(2.90%) . Trichoderma(4.25%) . Psathyrella(1.88%) Xepicula(1.98%) \Isthmolongispora(1.11%)
Chloridium(5.14) Curvularia(1.43%) .Boothiomyces(1.49%)
Fusarium(16.31%) . Chaetomium(5.30% ) . Ceratobasidium(1.16%) .Rhizoctonia(2.53%) .Glomus(3.37%) .Calcarisporiella
(11.85%) . Trichoderma(4.48%)

T3

T5

T6

CK






