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Mutual effects of fresh and semidecomposed litter from abandoned grasslands in
the Loess Hilly Region during early mixed decomposition
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Abstract: Fresh and semidecomposed litter usually coexist in grassland ecosystems. Because of the differences in
chemical traits and colonizing microorganisms, their mixing might lead to significant mixed decomposition effects and
therefore the two mutually affect the decomposition of the other, and possibly also nutrient cycling in the entire

ecosystem. To verify whether these mutual effects indeed exist and to clarify the underlying enzymatic mechanism of
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these effects, fresh litter from Poa sphondylodes and from Stipa grandis, which are early withering species, were
collected from a 27-year-old abandoned grassland for this study. In addition, semidecomposed litter from the same
grassland was also collected and used as the comparison. These two types of litter were mixed to conduct a 150-day
indoor simulated decomposition experiment at 20—25 ‘C. During each stage of decomposition, different types of
litter were separated, the overall decomposition rates of the given litter in mixture were calculated, and the nutrient
release rates and lignin-degrading enzyme activities were measured. These parameters were then compared with
those observed when the corresponding litter decomposed individually. Via these methods, the possible mutual
effects between fresh and semidecomposed litter during mixed decomposition were evaluated, and the underlying
mechanism clarified. The results indicated: 1) In general, fresh and semidecomposed litter both significantly
accelerated the decomposition of the other, and these effects occurred at least during the late stage of the
decomposition experiment (P<C0.05). 2) After 150 d of decomposition, P. sphondylodes litter and
semidecomposed litter each significantly accelerated the C release of the other, while semidecomposed litter also
significantly accelerated the N and P release of P. sphondylodes litter. S. grandis litter and semidecomposed litter
significantly accelerated the C and P release of each other, whereas S. grandis litter also significantly accelerated the
N release of semidecomposed litter (P<C0.05). 3) The total lignin-degrading enzyme activity of the litter was
significantly positively correlated with its decomposition rate (P<C0.05). Semidecomposed litter significantly
increased the total lignin-degrading enzyme activity of P. sphondylodes litter at the 30th day of decomposition, but
had the opposite effect at the 150th day; However, it significantly increased the enzymatic activity of S. grandis litter
at all mentioned stages (P<C0.05). Generally, mixed decomposition is beneficial for the decomposition of both fresh
and semidecomposed litter, which might play crucial positive roles in nutrient cycling in grassland ecosystems.

Key words: mixed decomposition; fresh litter; semidecomposed layer; synergistic effects

8 V& W G it S A2 25 AR GE TR O IR B B oA BR A SE G 22— AR DG AT I A LA I 1 RO R 0 L T A R
AL TG Y 9026, ELTE R 9 - SRR U A AR 45 K TR R A R A D T 4 R A DGR T TR R
ABEWFRE A RENNEZ — AR D, U2 a %Y 5 LIRS LR . fEid # b RS S5
£ 1) Vi ) J2= 22 T A L Rl ok 47 o B4 35 A 5 0 22 A A AN TR] R 9 0y [ A~ R T B L B ot 47 o B9 R A 0 9%
O3S 1 A A B T A W A R RIS P R B T RV U TR R A3 R B S AT ) A B RN
M T T A A 25 AR U 9 0 1 T R R 0 R R o R SR A A R VR R S W 0 O A o AR N e
T, Bz ATl o) i BTR r RE R E R U — RO L b R R R G 2 B A A R G R o 0 R R AR
SEMET

FUAT, B REITTE 0B 118 -5 20 i I A8 59 7= A= ML), IR BB 1 8 9 W a] i A0 AR R R B4 i
R o SR, DA B 5 3 OGP ) 22 18] TR A A i TS0 OG I b T A [R] 4 ik B B 1) U 9 0 1]
(AR ELAE T S b, i T A (R AR 0 o 0 M A8 AT 22 TRD 094 22 S LA R U 5 00 G % 18 114 4 A 38, A 2 s BT
B 8] 5 ) 5 4 3R R R R AR AR O 2 I IR G IR . ZERE R C A A TIE 14EL L
F14 73 e, 3 B 2 R A0 R R0 45 O M SR 0 D0 3R T % P B ik 4 25 A R 0 T, AT 2 B i CR B ) /97 40
E A E AR AE B G U v A U0 2 A S R R IR AT R B S U VR W 1R A T B A RO AN R RS
AR S, A 9F 58 3R T A 5 1 i 6 o gk 400 o P 2 D A K O A 1 B 45 P I ) ) RE A IR 1] (30 d) A RS R
K%ﬁ%ﬁﬁ‘80%““,ﬁﬁf%ﬁiﬁfiﬁéé}ﬁ%EPXH‘"%@%FEEW%UE’\JEI EAE IR A %%,Ejtﬁ%ﬁﬁ:ﬂ 55, i
] Y 0 1 B N TR S 2 i 2 R R O AL ) D' BRI TR TR R A T b 3 A 9 A U T REBELAR AT S
Q%EE’J%M,%ﬂrﬁl,ﬁﬂ(/\%ﬂ?ﬁéﬁftﬂlu&ﬁﬁﬁ%{ﬁz%ﬂ’ﬂﬂéﬂ? s EE%E‘J%H&?@%%%@@%%B"&E‘J%
St P AT RE A VR A5 A 0 DD RE A S 6 SRR o R R . BRI RE T BRI A T IE R R 2R RIRAAR



60 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 7

[F) 8] % 400 25, DT 4 35 B8 92 )23 R 03 ik 2 () AL U RN D BE ol G, i 5 R 2 4 £ 22 R Y W R 5 43 A A RT e
3 5 T AR A 1 3 i o B B b R ARAE SR A T, B R S e R e ATL 1 N T A

P8 7% 2 v ] B R R K S S R e ST Y B O AR R A 2 — TR S K R AR R 2R
MR 52 55 7 T 3 R VRS AR TR AR . RS R, SRR ST Y b U8 T 0 40 A R I LB R 4 LT
S5 [7) R A A R AT A AT 5 R A it st R RO TR B 3R 0 PR AN b ) Bh A R S A PR A DA 2 R
Fh FR GE ) PR P A I RS B E R X, P, AR SE DLBE - e B XA 27 a Ae A RO PR TR R L RS R R
B B 3R (Poa sphondylodes ) 8T 5 (Stipa grandis ) 03T & 18 V& 1) DL Kt 36 21 00 i 12 T V& 90 R X 42 98 P
HARAS I ik I X5 A 0H 5 figp 48 DG BHE IR 0 R T S 0, I N WL 52 W G2 0 G ik BB 0 ) AR JB BRI R T AR B L )
AT 255 U % 1) A 0 52 el 9 7T RE LB, ASBI7E TE 0T 11 AR B L SRS A 25 10 B U i W 1R 5 o L ik 1) 52
JF R 4 b B b A R HE R 2 R
1 M#BE5FE
L1 RAFRXML

SRAE XL T B VG 44 S 2 T 42 96 IX AR5 I 48 (109°197 23" E, 36°51730" N, Jai #2818 +- Fr i 10 4R X, 34K
1010~1431 m. >4 M Jm W2l 47 2 + 5 U0, 4R Bk i 549. 1 mm, ZHLAPTET—9 H A28 4 i 1463 mm,
AR 8. 8 °CL =10 CRURL 322. 7 °CL4F A A4 2300~2400 h, JE 711 160 do 2 b 3= % + BE A h 8 4 1,
L S B T 2 i 7 i it I it oA ) it R R 0 AR AR B DAY o 2 R AR AE IR I B IR AR R
FALIE B (Robinia pseudoacacia) Y R (Hippophae rhamnoides) K7 55 (Caragana microphlla) 5 N T.Fx A KAl
TEARM, R (Ziziphus jujuba var. spinosa) IR A Rl (Sophora viciifolia) F1# F B (Rosa hugonis) 55 F 32 1 KSR HE
I\ UL K gt R ¥ (Setaria viridis) 5 MW (Patrinia heterophylla) A8 5 59K VB 2F B Wi 5 ( Vicia sepium) B
% (Chrysanthemuwm indicum) |8k ¥ & (Artemisia gmelinii) | ¥ & (Artemisia annua) 1 H 2 5 (Bothriochloa
ischaemum ) =5 K 3 AN [R] 3545 B B A 48 3 753
1.2 HEREALE

PR R AR A 27 aZE 5 U P S S . T 2024 4F 8 J] R, 78 e 5 B AF b N BEAL 3 & 1
m X 1 m PR 78 B A RE D7 9 3 B B 3R 1 om A W 4R 4 RE BT R BOR FVEL S8 I SE AR R AE R B R 1
em DA bW AR b 3R 40 il 2 UR Ve W o AR A R b A B A A 2R 2 00 i )2 U TR ) E AL S i MO T R 28 0 i 4E
(Heteropappus altaicus) ZEB % J& (Potentilla spp. ) K4 DL K 5B 531 57 L 20K FEF 55 10 2 43 il 5 AR

KA 58 UG R AR A AN R RE D7 Th R U T W i RS B IR S 2 ) U RIS I SRR FE AR 65 CTR ML &2
TEE, IF#E 2 10 em 24 o BUH /0 2R 6 ok 1 mom 0 0 Fofe A BB RIR R R & (R D, BRH TR
S 5 ) o kR

F1 B AIRLESSE

Table 1 Initial chemical traits of the tested litters

VERE2Y/Es3iv] ke ik At i it UNIESEE ABER /A A (3032
Type of litter Contentof C ~ Content of N Content of P Content of lignin  Lignin/N C/N c/p
(mg-g ") (mg-g ") (mg-g ") (mg-g ")
Tifi 5T L 2OR P, sphondylodes 444.44+9.13b  9.7640.18b 2.75+0.10ab 305.1043.58b 31.27+0.91a 45.56+1.50a 161.84+6. 54b
3¢S, grandis 395.5747.55¢ 15.50+0.91a 3.00+0.05a 308.02+2.58b 19.9840.99b 25.74+1.92b 131.92+4.51c

2P )2 08 75 4 Semidecomposed litter  534. 15+6.86a 11.81+0.51b 2.6440.17b  390.3246.87a 33.19+1.74a 45.42+2.27a 202.73+6.90a

TE = S D S bR e D3RR 5 [ AN [R] /NG 5 B 3 7 AN [ 08 7y 1) 2 5 W 25 (B T /N #2216, P<<0.05) . Tl
Note: Data are presented as the mean=SE, and different lowercase letters in the same column indicate significant differences among different litters

based on the LSD method (P<Z0.05), the same below.
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2 HRE5SW e
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Fig 1 Effects of fresh and semidecomposed litter on the mass remaining rates of each other during mixed decomposition
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as the mean=+SE (error bars), The * that followed the same type of litter indicates significant differences in the mass remaining rates in given sampling
time when decomposing alone or in mixture on the basis of an independent samples 7 test (P<C0.05). The results of repeated-measures ANOVA are
represented as the “factor: F value and significance” , in which T indicates decomposition time, TD indicates the type of decomposition, TDXT

indicates their interactions. The same below.
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Table 3 Effects of fresh and semidecomposed litter on nutrient remaining rates of each other during mixed decomposition ( % )

REER A A 5y I3t X 7741 5% B % Nutrient remaining rate
Type of litter mixing Litter component Type of decomposition e AN P
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