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Abstract: As an important component of terrestrial soil carbon reservoirs, the agricultural soil organic carbon pool is
greatly influenced by cultivation patterns. Coffee, one of the major economic crops in tropical regions of the world, a
minor changes of its cultivation pattern can significantly affect the carbon balance of terrestrial ecosystems. Mulching
cultivation is one of the traditional cultivation models for coffee, but its impact on the organic carbon composition of
coffee plantation soil is still unclear. Therefore, based on the previous research of our team using coffee peel and |eaf
litter as substitutes for traditional mulch to cultivate coffee, four mulching treatments were set up in this study: uncov-
ered coffee waste (CK), coffee leaf litter mulch (L), coffee peel mulch (P), and both coffee peel and litter mulch (PL).
Soil micro-environment, microbial community diversity and biomass, organic carbon fractions, and other indicators
were monitored in the coffee plantation, and the intrinsic relationships between soil micro-environment, microbial
community structure, and organic carbon fractions were analyzed to investigate the effects of coffee waste cover on soil
components and the key driving factors. The results showed that coffee waste cover did not affect the content of soil
organic carbon (SOC), heavy fraction organic carbon (HFOC), and dissolved organic carbon (DOC), while coffee peel
and litter mulch significantly increased the content of soil light fraction organic carbon (LFOC) by 13.31% and 14.12%,
respectively. Coffee waste mulch did not affect soil micro-environment indicators or microbial diversity. Coffee peel
cover significantly increased soil microbial biomass by 14.05%, and increased the relative abundance of Proteobacteria
and Firmicutes by 18.60% and 80.77%, respectively, while reducing the abundance of Cyanobacteria by 70.14%, but had
little impact on soil fungal community. Coffee litter mulch significantly increased the relative abundance of Proteobac-
teria and Firmicutes by 14.43% and 57.63%, respectively, while reduced the abundance of Cyanobacteria by 73.43%,
and significantly increased the relative abundance of dominant fungi Ascomycota by 14.79%. The reason why coffee
waste mulch did not affect the soil organic carbon content is mainly attributable to the insensitivity response of HFOC
content to coffee waste mulching. The increase of microbial biomass and the increase relative abundance of Firmicutes
are the main reasons to enhance the excitation effect caused by external organic carbon input, thus significantly in-
creasing the content of soil LFOC content. The short-term mulch of coffee waste significantly increased the content of
soil LFOC content, which is contribute to improve the soil carbon storage of coffee plantations and optimize the green
and low-carbon production mode of coffee.
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Different lowercase letters indicate significant difference among treatments (P<0.05).
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Fig. 1 Effect of different coffee waste coverings on soil organic carbon components
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Tab.1 Two-way ANOVA of variance on soil organic carbon
components under different coffee waste coverings (F value)

¥ AN REERAR S RIEEY

b
R g b B FL
Treatment
Sele DOC LFOC HFOC
P 1.23 3.67 5.01° 0.30
L 0.32 3.52 5.60 0.01
PxL 0.20 0.21 0.03 0.13

e PxL FoRWiERG I P RUR e B S RS HAR . T ROR 22
5% (P<0.05),

Note: PxL indicates the interaction between coffee litter and
peel mulching. " indicates significant difference (P<0.05).

22 AEMHEEFWE =X T IERIMER

gL, HHABA AL, SRS T
P+ 2 B b BRI 3 S K i e e, 1 4 pH
R &2k (P<0.05, % 2), MiWHE
ZOMr g R BN, B SR R S GV Ak BE X
I pH . R SRS TCEE R, {nHER
B 78 S0 BRAR - R R S, e 5 4 a6
A SRR, HX 2 P ARG
X FRTRAR IR M ANAEESS HAEA (£3),
TR 5 SR B W R 5 40 7 26 0 - SR B 11 5

B

xR 2 AEPIHEEFYE SN L EMINEHNZNG
Tab. 2 Effect of different coffee waste coverings on soil
micro-environment

FEHR Index CK L P PL

pH 6.01+0.03* 6.01+0.01* 6.03+0.04* 6.02+0.01*
T HERE/C 21.90+0.37% 21.98£0.20* 21.55+0.25% 21.38+0.17%

TS K ERI% 21.75£0.77° 21.90+0.62° 23.35+0.46% 23.62+0.50°
H: AAANE/NG TR R A B 22 7 B3 (P<0.05),

Note: Different lowercase letters in the same row indicate sig-
nificant difference among treatments (P<0.05).

®3 FEMEFYMESN L ERIFEHN
WEERAESH (FE)

Tab. 3 Two-way ANOVA on soil micro-environment under
different coffee waste coverings (F value)

Qb3 Treatment pH T HOREE ST HHEAE SM
P 1.48 3.42 0.26
L 0.02 0.04 4.30
PxL 0.02 0.24 0.44

T PxL IR M MER, Y& 9 R B B S i 38 AR o
Note: PxL indicates the interaction between coffee litter and
peel mulching.
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MEAG 8, ELUMHE SR Bz FoRG 94 9 3017 55 R B
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SR NIR, MEREE RS R, AT
FRFFTRTT . SRS MO ], JERERET .
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o 360 A
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401 l

EZiacziti9:4
®
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35¢F

3.0 1 1 1 )
CK L P PL

Ab3E Treatment
AF/NG FhEFRoR AL B R 25 5+ 2 (P<0.05),

Different lowercase letters indicate significant difference among
treatments (P<0.05).

B2 7 [EunHEE B S X T IR Y E R
SRR
Fig. 2 Effect of different coffee waste coverings on soil
microbial carbon and diversity
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R4 AEMEFVESNTEMEVEBRR SHFE
HNEZEFESH (FE)
Tab. 4 Two-way ANOVA on soil microbial
carbon content and diversity under different
coffee waste coverings (F value)

IR R MBC 2 REHEIR R H

AbFE Treatment

P 11.89" 1.78
L 1.84 2.65
PxL 0.20 2.26

e PxL: WMERG PR R S S AR . T RORZE S
e % (P<0.01),

Note: PxL indicates the interaction between coffee litter and
peel mulching.  indicates extremely significant difference (P<0.01).

KSR ] . Methylomirabilota, #UFF 5 1 RIPE
I TR AN I L I 2 S ) s AL B 5 CK AR L,
MR SR R 7 SR AL PR, AT B 1R RE G ] R R
A3 5 B 2 HE 7 18.60%F1 80.77% ( P<0.05), itk
AT ] E PR 70.14% ( P<0.05); MimEAG
WIS, AT R ] SR RE R T 4 5
B4R 14.43%7F1 57.63% ( P<0.05), i ik 40
IR B AR 73.43% (P<0.05), HEEEEHEE
i, 5 CK ML, mhnnfeSR R 2 55 6 r A AL
PR TTILF- T2 m 5 T MEAL & )7 o5 24 =
FHER ] E 14.79% ( P<0.05, % 5),

®5 AEANMEFYESEN TEMEYRBEHNZME
Tab. 5 Effect of different coffee waste coverings on soil microbial dominant microbial community

Heith i XS F £ Relative abundance/%

Group Phylum CK p L PL

E2iile) LT 1] Proteobacteria 22.14+1.62° 24.18+0.16® 25.08+0.76° 29.85+2.74°
HUZE ] Actinobacteriota 20.56+1.83* 26.70+1.64° 25.56+0.27° 21.79+1.77°
2 #T 1% 1] Acidobacteriota 18.38+1.48% 16.80+2.27° 16.27+1.31% 15.20+3.52°
225147 Chloroflexi 14.29+1.77° 13.18+0.88° 12.46+0.40% 10.71+1.16°
JEEBETA ] Firmicutes 2.43£1.44° 2.03+0.16° 2.43£0.18" 5.64+1.07
2 B ] Gemmatimonadota 2.39+0.35° 3.30£0.17° 3.23+0.16% 2.24+0.19°
HiBR 1] Myxococcota 2.77+0.41° 2.53+0.07° 3.02+0.17° 2.74+0.17°
Methylomirabilota 1.61+0.28° 1.93+0.30° 1.66+0.12° 2.01+0.19°
KT 1] Bacteroidota 1.71+0.19° 1.65+0.04° 2.11+0.19 1.67+0.10°
W K] Cyanobacteria 4.33£0.68% 0.92+0.23° 1.06+0.12° 0.51+0.09"
PEME ] Verrucomicrobiota 1.28+0.16% 0.91+0.08% 1.02+0.19° 1.14+0.38%

H T4 1] Ascomycota 59.91+4.01° 80.05+2.96° 76.58+1.78° 76.63+2.01°
#F K] Basidiomycota 14.60+6.04% 7.19+1.64° 11.36+2.09% 6.23+0.77°
A1 1] Chytridiomycota 7.63+1.13° 4.89+0.84" 6.5520.74® 6.66+0.47®
% %1% 1] Rozellomycota 13.52+8.04% 3.50£1.27° 0.67+0.11° 5.23+0.88°
FRAEH ] Glomeromycota 2.05+0.48° 1.65+0.20° 1.17+0.20°% 2.22+0.49°
P51 Mortierellomycota 1.32+0.56° 2.14+0.86° 3.49+0.74° 2.02+0.79°

e FATA /NG SRR A Bl ) 22 5 B % (P<0.05),

Note: Different lowercase letters in the same row indicate significant difference among treatments (P<0.05).

25 TEMASSTERFE. REYSHEN
MY ERAE XS

T HEROAEE L AR . U RS 2R
PE 5B PR AL o WA M e BT 6 B, 3R PLIK
a5 EHEMAYRE 2R R EEMEX
(r=0.46, P<0.05); LIEFAEMEAIKS =S -
e B B U OC (r=-0.69, P<0.01); +
B2 A HURR & i 5 U Y A
IEAHZE (r=0.63, P<0.01); + 34 A PLik & &
5 O EE | S W AE bR =2 8] TG S 3R 6 1
(& 3),

WL TTAHT (RDA ) B A LR 443
H5MAEMREARZ MR, 4REH, Zn
A MURR 4 203 K A R 1 X R N T A B
] (F=4.90, P=0.03) FI/EEER]] (F=4.00, P =
0.05), o i 2 B 1140 o -+ 58 A HLAR 4 43 1 22
I, TR R [ DU AR 2 = 38 ML 21 40 11 SR
A B A 4 A e ) fig R T R A () - AT MLAR
2578 S 1) 85.98%, 5 M MY T A e AR B 1) >R
BETR > T >3UFF R T >4 J 1 1>2 T W6 ) >
P25 1] RDA [T 2 ANHEFF o Bl i e 7 a7
F#1Y 82.41%F1 3.57% (1K 4),
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soc —0.14 0.12

.
002 0.4 .l 0.70
0.35
DOC 013 001 035 037
0
0.08 0.18

—-0.35

. —-0.70
ST SWC pH MBC H

TR BFEMAL (P<0.05), "Fantk BFEHE (P<0.01),
" indicates significant correlation (P<0.05), " indicates extremely
significant correlation (P<0.01).

3 AEAMHEFYESE T IERAS SHIAE.
R EFRAT IR K M 4
Fig. 3 Correlation analysis of soil carbon components,
microenvironment and microbial indicators covered with
different coffee waste coverings
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A
[
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], Roze: BEHI]; Mort: M ]; Glom: BRERI],
Prot: Proteobacteria; Acti: Actinobacteriota; Acid; Acidobacteriota;
Chlo: Chloroflexi; Firm: Firmicutes; Gemm: Gemmatimonadota;
Myxo: Myxococcota; Meth: Methylomirabilota;, Bact: Bacteroidota;
Cyan: Cyanobacteria; Verr: Verrucomicrobiota; Asco: Ascomycota,
Basi: Basidiomycota; Chyt: Chytridiomycota; Roze: Rozellomycota;
Mort: Mortierellomycota; Glom: Glomeromycota.
B4 TEANBREASSHEMEEZLDZE TN
TLRSH (RDA)
Fig. 4 Redundancy analysis (RDA) of soil organic carbon
components and dominant soil microbial community phyla
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