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Abstract: Decomposition is an important process in the nutrient cycling of agricultural ecosystems, and it is also crucial in
affecting soil fertility and productivity o f farmland. Land use not only significantly affects the structure of micro-
decomposer, including soil microorganisms and nematodes in farmland, but may also change their ecological functions,
which affects decomposition consequently. However, it is still unclear how habitat changes in agroecosystems affect the
decomposition rate, nor are the dynamic relationships between environmental factors, soil biota, and decomposition under
different land use types. In this study, the ‘tea bag index’ was used to quantify the decomposition rate of farmland, fallow

land, economic woodland and mixed woodland in the typical agricultural areas of Pengzhou City. The differences in
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environmental factors as well as the community structure and functions of soil micro-decomposers between habitat types were
compared. The results showed that the decomposition rate was the highest in mixed woodland and fallow land, followed by
economic woodland and farmland. The abundance of soil micro-decomposers was relatively higher, and the food web tended
to be more mature and stabilized in the woodland. In farmland and economic woodland where agricultural management is
more frequent, the abundances of symbiotic and saprophytic fungi were significantly lower, and the connectivity of
decomposer food web was weaker, but the abundance of pathogenic bacteria was also lower than those in less disturbed
semi-natural habitats. Soil bacteria was the most important biotic factors to regulate the decomposition rate. The increased
aboveground plant richness, soil pH, bulk density and carbon content contributed to accelerating decomposition. The
implementation of agroforestry and intercropping in Pengzhou, improvement of habitat complexity and rational human
management can better maintain the complexity and connectivity of decomposer food webs, which can promote rapid and

thorough decomposition. This is of great significance in maintaining soil nutrients and health, and promoting productivity.

Key Words: decomposition; land use type; soil micro-decomposer communities; soil nematodes; soil microorganisms
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Fig.1 Schematic map of the study area

YA N E K (Zea mays L.) FIIMZE ( Brassica napus L.) ¥eE. &2 4 HFoRLE K, Fhods HLes R K17
1.3 m,/M7 0.7 m, BRIE 0.2 m, FEATHBEIC S IE 5 00 BUR HNEIR & B2/ E , i ABHE)Z 138, £k
%9 HHIEWOEREK 10 AFAEANEE, T 4 AGE,

LT MAFIAEAELERS ( Osmanthus fragrans) B4R (Ginkgo biloba ) WZERK BRI TE IS FAE 5 a LA I, 5K
1T H MM B AR R 82503 15 (Alternanthera philoxeroides) , MiTHI A BRI RTEY))Z .

WA ZARIR IR MAE ( Eriobotrya japonica ) FIREMEB ( Juglans regia L.) i £ IR AW ( Gleditsia
sinensis ) \BW ( Camptotheca acuminata) KW ( Broussonetia papyrifera) F1 5 FEAS ( Pinus massoniana) 55 , M 2
8—10 a, MBI TC AN HuTH AR 2 25 DT 5 WS ¥ (Oxalis corniculata L.) %5, FEAR T I5Y),
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¥ DNA FES G — B3 20 pe/pl Jo, XF 40 B 16S rRNA V3—V4 X FIEH ITS rRNA 1 X #E4F PCR ¥~
YR 1% Ba B R Tk S 8 R 43 4k A1T, DNA IR 4l Ak 50 £ (Invitrogen 75510-019) Xif
PCR =W A74lifk . Atk )5 07 W45 E & 57 Mumina Miseq V-5 #E47 5 18 S0 % | IR LG B8 L FASTQ #%
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W IR B AT IR ZSAE B SR FH LA OTUs 325 LR FY Vsearch J7 V204 1 HEAR T BE VR 00 LR B . 1k
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HY classify-sklearn 5095 250 SR 0 B AT ECE OTU AR 385 514 F T E I 25449 Naive Bayes 4325 gt AT #fh
Tk,
I QIIME2(2019.4) # {4 H  giime feature-table rarefy JHEEXT OTU A8 95% TR FEAEAS ¥ 371 5 A - Ak
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ITS1 FEN PEAT LI 9 45 % 5 S ( Quantitative Real-time PCR, qPCR) o KFARIE AR 10 fEHR BERE LR FE,
SRIG AT BEAR AT PCR B, R vERE it R AR IRE it S 58 3 YE A, ARSI 8 DUBUR X RO B AR B LA
AR Co ABL(F6 S I3 355 B ) 2O G5 Sk B 96 By 1S I 96 21 KO WA b 2l bR th £ X
B S TER R 50 R AT qPCR OB AREURE S Co A, FEAR A o il 130 10 4 DU 0 7459 Eub338 3£ |
ITST BE[RIHE DL 53 5| FAE - S AE MR o vh TG A R D L S 2
1.3.5 Kt
ZRALFEHC(TBI) H 433 % ( Decomposition rate index, k) 17 #)52 2 [T ( Litter stabilization factor, S)
LRI, Feh ke AR ELAE — B ) Y 23 S 2R A DA | S 7 U T W) P A B K Ak A 8 o e A 35 b O AR E
M, S 5k it EARI N,
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W(t)=ae™ + (1 -a,)
2, a, R ERAS SRl o A R LB 5 H S SRS A AT K A o B i 1 LU B S 40 84 % s a, AT A5 5L bR
YO E I LB 5 H A LT A AT KA o B (4 LB, Ry 55% 100 s W R TRIAR LA A 3 0 5o O 2R A 3
EXEL PN

AT 58 R FH 2K 207 22530 (ANOV A ) Fildee/IN B 3% 22 595 ( Fisher's LSD test) b4+ HEFR AL 5 HE 9 1

TRRHIE 2R B AR R 2 VB IR A A | LS W e v AR o ZRE RN D RESE A 2 B AR AN W) A= 458 22 1R Y
225 T ZAHTAE SPSS 24.0 #147 . SR FALFRSHT (Principal coordinates analysis, PCoA ) bt %454 $5% 1] 41 &
FIECR RV AL AARAULYE . (8 Mantel test' ") 434 S840 B | BL B FIZE R 15 + R0 9 H 0 A 7 R AE
O3 FAE FH 22 18] (R AR DG | 4578 B 22 TRI A AH DG T Pearson AHSEME R R , ERM7E R 4.2.3 12 Qiime2 1
#AT
2 WIR&ER

2.1 AFEAEBERAT RIREE N F

A AT B AW 5 B AN R 1 s, IR A A& AR T P i, 28 AR ARG, $8 5i h
AT AL, 2N R S R & AT R 55 AR B 3 = T e =R A 8% (P<0.05) , i
R TE 2 AR I & R BB AR BT 1.6 A5 DL L DURRAESE T Y - HERR 2 55 R 1 , 48 57 b RN 2 AR AR 11 + 358
pH A 5 & & TA I MATI(P=0.04) , 75T AE1E M I, A B s IR, A F v ) 325 o LR 0
IR T 32%, ZARMRFNGBEAR TR 56 BE 0 3 TR T (P =0.04) R H rh A TR RAEAE AR 9
AR, BES THEAER(P=0.02) . ZARMHHFIE L BRI Z R AN T+ &
ik, PUFELE H S KR BSAMASE TR IR EES .
2.2 AT ) LM E YRR E R AR S5 F AT fE
221 TEERUEY R R LR N

A W DB R 43t B AR T RIRAEBE IR W R B R Y 22 57 . PR 2240 B R
N, R R BN R A S (R 5 25 5 e DR RN 2 AR B B I 3 = TR e AR [ (P =0.01)
(F2), AFEASR TR FEENTREZES (K 2),

AR = B R ARG MU A e AN TR A B SR fB] (R 22 57 . BT AR B 28 v | e P SR (11K )
PR JERER ] ( Firmicutes ) FIASJE TR |1 ( Proteobacteria; €] 3)  FEAAESRASHU R RER ] &7 b0 5o A H 21%,
LTI 12% , IR 24 AR 1%, ¥8 5 Hh 109% 5 LA H R R RE TR 1] 4 b B 3 i/ T e BB (P=0.03) . T HT]
( Basidiomycota ) FEBRAR FAMYH & =288 PARREIASRE, 5 L 17% (AR H i 5 HA 5% (1 3)
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Table 1 Environmental factors in different habitat types

BT A H A5 EESh N AR
Environmental factor Farmland Fallow land Economic woodland Mixed woodland
3 /K Soil moisture content/ % 23.39+1.67a 22.42+2.35a 24.23+2.8la 25.32+1.52a
+ S Soil bulk density/ (g/em?) 1.19+0.03¢ 1.77£0.01a 1.5420.03b 1.47+0.02b
3 pH Soil pH 5.68+0.08¢ 6.75+0.09a 5.90+0.13b 6.40+0.07a
F3EE A Soil total nitrogen/ ( g/kg) 2.29+0.03b 2.04£0.13¢ 1.99+0.06¢ 3.57+0.08a
3SR Soil total carbon/ (g/kg) 27.33+0.66b 26.01+2.08b 23.94+1.03b 34.42+1.44a
IR AR Soil nitrate nitrogen/ ( mg/kg) 8.94+0.42a 2.89+0.56¢ 3.15+0.48¢ 5.17+0.89b
F AR Soil ammonium nitrogen/ ( mg/kg) 32.67+4.42a 32.78+4.63a 38.76+9.99a 40.67+7.80a

FHEA W Soil available phosphorus/ ( mg/kg)

147.44+15.90a

122.44+15.41a

159.75+13.14a

138.50+30.89a

T HEHAE Soil available potassium/ ( mg/kg) 75.00+7.98be 80.67+5.02b 55.17+6.81¢ 135.50+7.94a
TEARF-YITEBE Average arbor coverage/ % 0.00¢ 1.83+0.91¢ 67.50+3.81b 83.33+£2.79a
TEARAYTERE Average shrub cover/% 0.00b 22.00+7.03a 0.00b 11.67+3.61ab
BRI E Average herb coverage/ % 64.17+5.39a 34.17+5.69b 26.67+4.41b 30.83+5.23b
) F EJE Plant richness 4.33+0.61c 6.50+0.42b 3.330.83¢ 9.33+0.81a
ANE FEAIR AR BT BRI L6 P<0.05 K- 1225 3%
£ 120 e ) a _70F  dEscH
X a E - 260k T a
%3 : [ I : < I ;
= T =
=2 J SEsor
g 5 80 ® ]
= = = = 40r b
2l =
w2
g " Sg20r 5
m ® Q0
% g 1.0+
S 0
E 2 & 32 %3 E Bz &3S %3
= = z z = = z 2
F .S = s L =
: E = E
g = g =
= m

2 AREREBTIEARMEENAEFE
Fig.2 Total absolute abundances of soil soil bacteria and fungi in different habitat types

ARV TR IR A R AR () L A 5 98 DUEE P<0.05 7KF- L2557 3%

OB A SR B AR TE R T TAR G F B 25 AN i 2 FRETA T T ( Ascomycota ) 7E45 AE B8 FLBARER i) o7 LU AR AR 1
60% (&l 3) HHARX F RS RN T R E 255 . MELMETE, EEEA SRR 2ZRE R (K- 3) .,
222 HIEERUEY) B RBERTIREREF B

AN TR A S v - SR TR 7 S22 A S R 20 = FE RO AR, B RER T TR I W 2= 5 (B 4) . RHFI
ZETEAR P R RE B [ 1 4 0 2 ) 2 TR e (P=0.03) , Ju HOR AR I b SR BE T | ] 0 2 B AR e b iy 2 3%,
B B [ 140, He Ay 1 BT = B A 4 % T A DU R A 5 (R 9 25 S A K (&1 S) o Hob, P TR 1) HH TR
TR FL TR T ] 20t = BE ST 2 BF kb de s (1 5) , AR RAR b 20 S50 11 0 R 38 T 1 1 = 3 ) I8 =5 e v (&
5).

223 HIERUEVIRER S

FAFR AT (PCoA ) FYEE IR o , P& T Hb AN 22 AM A 1 1 820 P RE VR S A AR PR R = (1B 6) . IR LT

TETE O SE M e 45 AR BRI 22 S 0 2, L LU AN BRI S B O i 2R B 22 S vk (TR 6) A FE HP 1) - 9 200 81 R L
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Fig.3 Relative abundances of the main taxa in soil bacterial and fungal community in different habitat types

FRFE S5 S HE =M SR B RZES (K 6)
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Fig.4 Abundances of the main taxa in the bacterial community in different habitat types
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Table 2 Abundances and ecological indices of soil nematode communities in different habitat types

AR H &5 EZRIY N AR
Farmland Fallow land Economic woodland ~ Mixed woodland
28 B £ Soil nematode abundance/( individual/100 g dry soil )
B Total abundance 275+31.36b 259+44.67¢ 455+84.81a 513+73.71a
FHE LR B Herbivores 90.41+4.17a 110.65+8.34a 184.19+18.09a 157.52+15.63a

BN ZE R Bacterivores 164.55+9.15ab 104.03+8.81b

196.38+11.27a

171.83+11.42ab

B HELZ M Fungivores 15.56+1.36b 37.59+3.71b 43.72+6.00b 110.82+8.72a
/2B H Omnivores/ predators 3.80+0.74¢ 6.77+1.40¢ 30.28+2.73b 47.21+3.06a
HES2EFEEL Ecological index

FF S Margalef richness Index, SR 2.13+0.01b 2.33+0.01b 2.50+0.01b 3.51+0.01a
A EHE %L Dominance index, A 0.18+£0.01a 0.12+0.01bc 0.13+£0.01b 0.09+0.01¢
5] FEHE %L Evenness index, J' 0.81+0.02a 0.75+0.03a 0.84+0.02a 0.80+0.04a
L h 5 a8 h A TS B EFE S L Plant parasitism index/Maturity index

PPI/MI 1.88+0.30a 1.09+0.13b 1.86+0.24a 1.39+0.20ab
2% 138 TE 5 %0 Nematode channel index, NCR 0.90+0.02a 0.72+0.06bc 0.83+0.04ab 0.63+£0.07¢
Wlaszka $6 4% Wlaszka index, WI 2.02+0.16a 1.44+0.25a 1.51+£0.25a 2.11+£0.33a
B HEFEEL Enrichment index, EI 80.69+4.12a 53.95+0.81c 62.65+6.01b 53.86+1.26¢
ZEFFE %L Structure index, ST 23.80+7.26b 18.62+4.08b 23.09+6.35b 35.75+1.52a

AEVNG FREFIR AR A 5T B2 U -FEERILE R ETE P < 0.05 /R B 2257 3%
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Fig.5 Abundances of the main taxa in the fungal community in different habitat types
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Fig.6 The principal coordinates analysis( PCoA ) of soil soil bacterial and fungal community in different habitat types
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Fig.7 Absolute abundances of soil bacterial and fungal functional taxa in different habitat types
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