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Abstract: This present study was to explored litter decomposition of different plant species under grazing and enclosure
management in semi-arid grassland ecosystems. The remaining mass and decay constant (k) of Leymus secalinus, Lespedeza
potaninit litter, and their mixture were investigated within 30- and 250-mesh litterbags in semiarid grasslands under grazing
and enclosure management in Ningxia. In addition, the contribution of litter arthropods to decomposition was analyzed in
order to discuss the effects of grazing management on decomposition process. The resulis showed that: (1) there was a

significant higher final litter mass remaining rate (R _) in L. potaninii than in L. secalinus and mixture from 250-mesh
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litterbags in grazing grasslands, whereas there were no significant differences in R, of plant litter either from 30-mesh
litterbags in grazing grasslands, or from both size-mesh treatments in enclosure grasslands. (2) In 250-mesh litterbags, the
k was significantly higher in the mixture than in L. potaninii in both grasslands under grazing and enclosure managements,
with the intermediate values in L. secalinus litter ( P<0.05). But the k of L. potaninii was significantly higher in enclosure
than in grazing grasslands ( P<0.05). In 30-mesh litterbags, the litter decay constant (k) was significantly higher in
L. secalinus and mixture than in L. potaninii in both grasslands under grazing and enclosure managements; the k of
L. potaninii litter was significantly higher in enclosure than in grazing grasslands ( P<0.05). (3) In grazing grassland, the
R, of L. potaninii was significantly higher in 250-mesh than 30-mesh ( P<0.05), while £ was significantly higher in 30-
mesh than in 250-mesh. There were significantly lower values in the mixture than in L. potaninii, with the intermediate
values in L. secalinus (P<0.05). In enclosure grassland, the k of L. potaninii was significantly higher in 30-mesh than 250-
mesh (P<0.05), while the contribution rate of litter arthropods to litter decomposition was significant higher in the mixture
and L. potaninii than in L. secalinus. The contribution rate of litter arthropods to mixture litter decomposition was
significantly higher in enclosure than in grazing grasslands ( P<0.05). (4) The R, indicated a positive correlation with
litter lignin/N and litter C/P, but it indicated a negatively correlation with litter initial N and P content. And the k
indicated a positive correlation with litter initial N and P, while it indicated a negatively correlation with litter lignin, N/P,
C/P and lignin/P. It was suggested that plant species composition presented a significant effect on the litter final mass
remaining and decay constant. The effect of grazing management on litter arthropod distribution between different mesh-size
litterbags induced the decomposition differences between various species of plant litter. In conclusion, the enclosure
management was conducive to promoting the contribution of litter arthropods to low-quality litter (i.e., L. potaninii)

decomposition in semi-arid grasslands.

Key Words; grazing management; mesh-size; species composition; decay constant; mass remaining; contribution rate of

litter arthropods
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A RS A AL A AR A Ve AU KD - R IIIC, B AEA , B 2 iRl TR BERCIRORE T
O LIRS R AR IR AE MK

AWFFERE M AL FE AR AR A ORI B B 2 RO A RI Y . FECHORE M 38 W R B AR Y 6—8 H H#E T TP SR
I, PO B S BT (11 H/hm®) o JRCBCR AR B B 5 (L. secalinus ) JJE B3R (Salsola collina) Fl
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Table 1 Soil properties in the grasslands under grazing and enclosure managements ( Mean+SD)

F8#5 Indicators $F Enclosure HHK Grazing
+ IR EE Temperature/°C 16.67+0.35b 17.350.45a
+ 55 K i Moisture/ % 5.42+0.69a 2.61+0.50b
+ 4 pH 8.09+0.04b 8.21+0.06a
4392 § % Electrical conductivity/ ( ws/cm) 129.83+21.46b 141.95+8.81a
+ 44 % Total nitrogen/ % 0.06+0.01a 0.03+0.01b
+ e 4K Total carbon/% 1.01£0.10a 0.41+0.04b
+IEER Clay/ % 40.43+3.76a 25.01£1.71b
T HERL Silt/ % 42.39+1.29b 53.15+2.20a
T HEVPkE Sand/ % 17.18+3.32b 21.85+2.89a

ARING RN [ AL 5 4 e i) 25 57 {2 3 (P<0.05)

2.4 BRSPS S50
WiiE P R (L, ) K SRS R 5 T S SRR ( Py, ) AR PR .
(M, - M,)
ML =—2—"" x 100%
" M,

0

MLy, — ML,
P, = Tl x 100%
b, My Ao AR E AT AR T AR TE W BRE M, A TARSTE WITE ¢ I 205 B 385 (MLyy —MLysy ) N HR I —UCR:
FE 30 fLi2 5 250 FLAR A BT R 402K 3R 2508 5 (ML, ) A TERRZRAEIS DA 30 FLA2 Hh AR A5 1A v ) Jo 4 43
KA, SOPRTE IR TR R R R A (1 - ML)
TESP T Z 0, Xk i A5 o 52 ) U e A R R A I TR EA TP 1, SRS Tl UG — > B A TR & 18 Boes s s Eok
T E B (kAH) o Horb k(AR A7 P 43 i S >
M, =M,e™
b, M, ARGEILE ¢ 2B B (g) , My HRIER TR (g) , ¢ AOMRITTRL & AG T o0 i
N T VRO R IO Al 40 2 B g ) SO, SR R i) A 36 T 9 0 ARG 8 A s A 14 5
(k) PR AIR A (90) T5 220007 o SR B PR 3 07 22462 96 53 A I 1] T 00 L Ak 55 ) o 2 S o Al 9 H 0fik 1) 52
M) , DHE J5T S5 48 B Hh PR R B0 7 AR 04T 2 TR MR IR B BN . SR Pearson AH S 2 B0 40 7 ) 20 ik
HEFUTREZ R OCHR o BE RO AL S OB AR BE A B 5 FLARG 75 P 2 BV MLV i ETE XA Y, H

http ; //www.ecologica.cn



14 4] MRS A 2 5 R AN [RTARL A 7 400 20 F o A A0 7 4 e i 5729

SEHAE AN EERON Y B E R E N «=0.05, TESEAT BT 200, T A B ER AT T IESER S . 78
Origin 2018 FI R 3.6.0 # A T1ER

3 HBREHS

3.1 MR TR R

M2 FTLUE Y C S RB0N 3 FiTE YR C B 25 55 (P>0.05) . MY N SRR >IRA
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0.05) . MHPIARTER & BRI FTF>IRA W >H15 (P<0.05) .
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Table 2 The initial nutrient concentrations and their ratios in litter substances of different plant species ( Mean+SD)

- 4 % i Initial nutrient content/% WA &t L Initial nutrient content ratio

Species BARC  RAEN AP UOOE gy on  mmop  ERNe O
Lignin Lignin/N

WL L. secalinus 46.29+0.53a 2.00£0.05a 0.30£0.04a 8.56+0.21c 23.19£0.62¢  162.64+16.21b  7.05+0.71b 4.29+0.13¢

HHF L. potaninii 45.50+1.15a 1.27£0.05¢ 0.13+0.01b 19.30£0.58a 36.01+1.13a  372.86+37.80a 10.43+1.13a 15.33£0.79a

TRAY Mixture 47.40+0.33a 1.76+0.03b 0.24+0.03a 13.10+0.35b 26.97+0.71b  216.93+31.31ab  8.06+0.65ab 7.45+0.24h

AN FHREFTR AR R 2 722 53 835 (P<0.05)

3.2 T MFLIMARAS B CBON B & A 55 Fh R 5 W 20 IR iE

it 22 R T 2250 (3 3) , e MR B 43 Ak it 1e] 14, 30 F A0 250 19 FLASON 4 A 1A 9 0 1) e 240 ik 3
BR(R,) A BT (F=6.89,P=0.030) , T BCHCRIE 5 AR 38 06 A TR 95 0 e 20 I 12 3 P R L B M
R (k) Y A BN (F,, =6.15,P=0.038;F,=20.35,P=0.002) ,

AR R FLAR B OO T AR S R v R, Rk SIAPAE B S (P 1) o HCHORE SR AR SR
IR, 5k SR B A[F D LI 3 2 5, R R Y B R, B 30 HLB LT 250 AL (P<
0.05) ,k KBy 30 H =T 250 HRMFL(P<0.05) , HHEREH A, 3 Fiklidk Yt R, 23230 AR R LI IS
R AR REY T kR 30 H B3 & T 250 HMFL(P<0.05) ARGy P TR EES

F3 B MALMFEY K ER R, B SEE S E S

Table 3 Multivariate ANOVA testing the effects of habitat (H), mesh (M), species (S) and their interaction (HxM, HxS) on R,, and k of
plant litter

AT B R Final mass remaining rate/% I3 fAREEVEH B Decomposition decay constant
R, k

T — — — —
. #h T e B T "o

o L. secalinus L. potaninii Mixture L. secalinus L. potaninii Mixture

F P F P F P F P F P F P

H 0.26 0.625 6.15 0.038 0.06 0.813 0.24 0.639 20.35 0.002 0.19 0.676
M 1.28 0.291 6.89 0.030 0.89 0.373 1.15 0.314 3.12 0.116 0.19 0.676
HxM 0.28 0.613 1.02 0.341 0.06 0.816 0.09 0.777 0.35 0.573 0.75 0.411
HF 30 H 30-mesh 250 H 250-mesh 30 H 30-mesh 250 H 250-mesh
Factors F P F P F P F P
H 0.43 0.526 2.03 0.180 0.93 0.354 1.64 0.225
S 1.95 0.185 11.73 0.002 5.14 0.024 15.75 <0.001
HxS 0.30 0.744 2.09 0.166 1.01 0.394 3.46 0.046

TERCBORE -, Py, RN BT Rlve Y 35 TIRG Y, R e (P<0.05) o e AR, ISP 51
BRR (P, ) RIS W2 T AR T FIR GRS 1, TS W 8] 0 38 22 5% (3R 4) 53 R A 0
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Fig.1 R, and k of plant litter from different mesh—size litterbags in grasslands under grazing and enclosure management
NE/NG P LR AR B AR LA 359 2 [0 22 7 1.3 (P<0.05) , R, S iR 5% B % Final mass remaining rate; k 3 ff 3 080 7 4

Decomposition decay constant
R BT A T I Y P, B TR T4 M [ 14 0 (0 35 22 5 TR S R VR W0 64 P, D0 3 BN 0
FLFHE (P<0.05)
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Table 4 Contribution rate of litter arthropods to three plant litter decomposition under grazing and enclosure managements

e LT AR LT Final mass loss rate/% TS TR %
Indicators 30-mesh 250-mesh Py,

JH Grazing

FHL L. secalinus 52.91+3.57 51.66+1.34 5.83+0.89ab
IRA Y Mixture 54.91+0.88 53.91=1.11 4.01£0.59h
N F L. potaninii 50.63+0.55 46.50+0.22 8.14x1.07a
#H Enclosure

AL L. secalinus 55.06+1.51 51.62+0.56 6.07+0.66ab
IRA Y Mixture 55.60+1.80 53.92+1.69 7.73%1.21a
4K TF L. potaninii 52.30+1.85 50.47+1.16 7.23+1.04a

RIRVING FAHEF IR [ — 4 f it () 22 7 3%, P<0.05. Py, TIEFI 5Tk the contribution of litter arthropods

3.3 FETWrAh A U ORI B B AR S A IRV ) o3 SRR
M 22 R ZR 7 22530 (3R 3) , TEARIR] 14 53k B[] P, Ay 9 0 b 26 060 AN [R) 0 LT A DR 36 400 & 189 52 i 349 Jd
F(Fpy=5.14,P=0.024; F,y, = 15.75, P<0.001) , HX} 250 H ML #5% Y R, S0t & (F=11.73,P=
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1E 30 H WAL, HEH FCESE T AFEATEY) R, ¥ E 25 (B 2;P>0.05) ,k RN I F R Hb Y
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R (1] 25 P<0.05)
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— V {BAMY Mixture k=0.030* R?=0.952 — V RAY Mixture k=0.030* R>=0.968
] _ . e

— A W)ﬁﬁ L. secalinus  k=0.029* R*=0.926 A ﬁﬁﬁ L. secalinus k= 0‘028313 RZ =0.928

— e 4—“&? L. potaninii k=0.027" R2=0.944 — e t':ﬁ? L. potaninii k=0.026> R2=0.951
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Fig.2 R,, and k of three plant litter under grazing and enclosure management

AN TR R AR R A I ) 2 1 22 57 . 35 (P<0.05)

3.4 FHYIRSIE Y T RRE S A TR YR GG R B R R
mI& 3 T RLR B AR R, SARIEY) N P S R UL, T 5 AR R /N BIEMX(P<0.05) , H5H47%
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Fig.4 Multivariate mixed linear model of R,, and k of plant litter under grazing and enclosure management
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