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Leaf litter decomposition and soil mesofauna contribution in Pisonia grandis and

Guettarda speciosa plant communities in the Yongxing Island of South China Sea
WANG Yaya'?, RAO Xin'?, TONG Shenghong'?, HAN Xiaoge', WANG Jun', JIAN Shuguang', REN Hai',
SHEN Weijun" "

| South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510560, China

2 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract; Coral island is the major terrestrial ecosystem type in South China Sea. Litter decomposition is a key
biogeochemical process that drives ecosystem nutrient cycling, but has not been studied in these coral islands. We set up
three quadrats in each of the two plant communities dominated by Pisonia grandis and Guettarda speciosa in the Yongxing
Island of South China Sea. Decomposition litterbags were deployed in the quadrats in July 2018 to quantify the litter turnover
rate and nutrient release pattern. The decomposition experiment lasted for 15 months till October 2019 and we sampled 5
times within the period to weigh remaining litter mass and to analyze the chemical constitutes of the decomposing litter. The

analyzed chemical elements included total carbon (TC) , total nitrogen (TN) , total phosphorus (TP), lignin, cellulose,
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and semi—cellulose. To examine the role of soil mesofauna with body size of 0.2—2.0 mm in the litter mass loss and nutrient
release from decomposing P. grandis and G. speciosa leaf litter, litterbags with two different mesh sizes (0.1 mm and 2.0
mm) were used. The relative mass low difference between these two mesh-size litterbags was used to quantify the
contribution of mesofauna. During the earlier 6 months of decomposition, the presence of soil mesofauna increased the leaf
litter decomposition rate of P. grandis significantly by 12.3% and that of G. speciose by 4.8% ( P<0.05). During the latter 6
to 15 months of decomposition, the effects exerted by soil mesofauna seemed to increase, with decomposition rate being
increased significantly by 33.0% and 12.3% for the two litter species ( P <0.05). The presence of soil mesofauna
accelerated the release rate of total carbon, total nitrogen, cellulose, lignin, hemicellulose from the decomposing litters.
Change in soil mesofauna community structure was mainly affected by soil temperature. However, the contribution of soil
mesofauna to litter decomposition was not correlated to the changes in mesofauna richness and abundance. We argue that the
measured mesofaunas contribution to litter decomposition was most likely affected by the dominant groups such as
Acariformes and Parasiformes, but the photodegradation of litter and litterbags of the differed mesh-size might also played a
role. The exact contribution of these factors/mechanisms ought to be explored in further studies. Based on the results of this
study, we suggest that using P. grandis, in comparison of G. speciosa, as pioneer species in the establishment and
restoration of degraded vegetation on the coral islands of South China Sea could better promote the ecosystem nutrient

cycling.
Key Words: litter decomposition; nutrient release; soil mesofauna; coral island
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AR(4)—(T) T LA Ly, 43378 2 mm A10.1 mm FLARREYIAS YRR B R, S Rl + sy
SRR, PO AN ZERER IMAE S S LAs , VR 2SR AR

SRS AEAS ¢ K305 T AS [ FLAR U8 75 A Ab PR IR) (1) 22 57, BRI R 7 2293 BT (one-way ANOVA ) £ 43
FisF [0 T8 5 43+ R 52 1), Pearson AH DG 43 T R FT - 38 Sl %57 I % it 4 ik 1) D kR 5 - SR Sl W B s 2 4 A
BIAHEE . Geit 4R FH SPSS21.0 Bt  VEEIH Origin9.0 1 R.3.4.4 #44F,
2 HER5H5H
2.1 SRR R Y ) T

T B 40 XU RV S A A U - K R | - BRI SR AR, L & pH \TOC TN i TP & & ¥ A i 3% 22
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25 SRR B PR PRV U T W ik 0 /NS RS AR AR
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Table 1 Soil physical and chemical properties in the P. grandis and G. speciosa forests ( mean+SE)

ki FEH L GBURW
i il 12 Soil water - AP £ e HORE Ok
Forest type Soil layer/cm b TOC/ % TN/ % TP/ % Mean soil Mean soil

content/ % X
moisture/ % temperature/ C

BN TESVN 0—S5 19.87+6.37a  7.93+0.08a  4.02+0.59ab  0.25+0.000la  0.56+0.15a 8.84+0.53b 28.09+0.11a
P. grandis forest 5—10 17.70+4.47a  7.92+0.04a  2.64+0.24b  0.25:0.0003a  0.49£0.03a  11.55+0.38a 28.1120.10a
A TECVN 0—s5 27.30£3.77a  7.03x0.33a  5.28+0.40a  0.25:0.00la 0.81+0.06a  9.28+0.44b 27.80+0.16a
G. speciosa forest 5—10 19.81+4.34a  7.78+0.47a  1.88+0.64b  0.25+0.0002a  0.63+0.04a  11.18+0.28a 27.92+0.16a

ISR A AN RING PR PR AE 0.05 K 225 B35

BRfr de 2 S i hh , BRI v I BRI AL A R AT A — € 22 5 . POV R 7% it i) TC TP K B3 A
SPYE R W TR AR, M TN 2 0 3 TR AR A 7 (P<0.05 5 322) o HLXUR I v 8 C N
AFE . NS RERTHREMRIAEMN (P<0.05; 322) I, JUXM IR vE M 46 e 3 = TR A

F2 WREREERBEHNRLERE(IELRER)
Table 2 Initial chemical properties of P. grandis and G. speciosa leaf litter ( mean+SE)

RLGER

M B BA Bk ABR YR Semi. R ABEA

Litter species TC/% TN/ % TP/ % Lignin/% Cellulose/ % ) C:N Lignin :N
cellulose/ %

LA P. grandis 32.25+0.43b 1.74+0.05a  0.12+0.003b ~ 9.56x1.15b 12.19£0.34b  9.19+0.41a 18.59+0.51b 5.55£0.79b

M G. speciosa 45.39+1.84a 0.73£0.01b  0.23+0.002a  13.63+2.54a 14.7£0.16a 10.32+0.20a  62.43+2.63a 18.66+3.26a

[ 51 i 5 AN Rl /ING 7R PR R % I 7E 0.05 AP 1285w B 3%

2.2 BRI ATR BT
TEPIRN A& I i 15 4> A 18], P9 i 2 2 RS2 JR VR W ARALAR AT (6] 52 08, ASBIETE o, PR A v

http ; //www.ecologica.cn



23 4 FAERE A VU UK -5 T A A 0 v o e B b L S S ) TR 8809

o BT 40 S WA B B, Al 6 S H AR E A, 6 N H 5 o il sl AR . A fian 6 A~ H U XAR
0.1 mmIEAEWIAE P TE ) K %K (43.5% ) B EART 2 mm & YI4E 9 I8 7% 2L T (60.3% ) (P<0.05; #
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I A £ S 24 SRR K 12.3% 11 4.8% ( P<0.05; 3 3) ;70 6—15 A A N, X 5Tk R 505 0 33.0%
F112.3%(P<0.05; 3 3) . XELEE5L IR | i el o XU I 9 i 2 B 3R A7 2 i L B R A 250 4 1 =3
S TR A 8 7 it % TR A 230 I 00 35 5
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Table 3 Mass loss and mesofauna contribution ratios ( mean+SE) to the decomposition of P. grandis and G. speciosa litters

IER gl T 3IMA 6 A 94 A 134H 154H
Litter species Variable 3 months 6 months 9 months 13 months 15 months
HURHR P. grandis REHR(0.1 mm 48)/% 42.34+2.17Aa 43.45+5.02Bb 49.59+1.72Aab 54.48+3.93Aa 56.77+3.70Bh
RER2 mm 48) /% 34.3+4.83Aab 60.29+2.8Aa 62.49+7.93Aa 61.12+5.38Aa 77.56+2.13Aa
THkE/ % -17.46+15.50h 42.01+14.82a 48.43+9.42a 12.87+9.82ab 37.79£10.02a
18124 C. speciosa KREHR0.1 mm 4%) /% 25.27+1.39Abc 33.25+3.85Ab 27.45+0.63Ab 43.61+3.94Aa 50.99+5.28Ah
KER(2 mm ) /% 19.56+4.08Ac 34.31:1.18Ab 35.7+2.42Aab 48.72+2.49Aa 51.74£1.20Ab
TR/ % -7.1249.30a 16.71+7.66a 25.16 £10.07a 12.63 +5.41a 3.4029.49a

[T EUR G AN /NG - BE R R e R SRAE I (8] 2 SRR STk R 1 et 22 57, B IR RS T B (R R R 75 - W AR LA 0 5 W A8 e Rl — SRR A [ 2K R i ¢
1125 (P<0.05)
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A PR P A Ab BRIR) 22 5 0 35 (P<0.015 B 1) o 1A o3 fif i BCTE P AN FLAR RV ) AR A 1R 43R 0.04 A1
0.05, L BPZ3 i Ja 191 43300k 25 S H R 20 A A AT P A0 B1IR) 22 08 i 2 (P>0.015 18 1) . Btk i Fp LA
PR 48 A P 5 5 M XU A 5 500 o fide S0 TG 1A e AR VLA S 3 R

0 XU TR 2 ] ] 9 7 i e R o R I S AL B IR 00 RO 3 . BB O3 Ml AR R Hp 2 PRI R 7%
) TC FNEF2E 255 BE 2R 5 B ARG 3 TN B B R U 2 9 i T B 3 TP ORI 3R B4R 43R C N SR
F: N PERERSE IR N, Horp TP 58 B R AR LA E] B 22 AR 8 3 (P>0.05; &12)

TS AEAS R 36 2R B, 0 KU R o A 9 55 53 J0 2R Bk B S5 A6 AN () 3 e R B A2 D Vi P AL AR 3 Ml ( P<0.05 5
E2), 52 mm FEPAEHEL,0.1 mm JAE WA NPT RMTIRIE T TC LF4EZR AT 2 27 4 2 1 R tE 2
i S5 ) B (P<0.05; B 2) BB R T T 57.1% .53.8% .55.6% 1 22.5% , A& ¥F T Hr AU TN 19 &
BRI ARIEE T 64.5% ; M T R, 0.1 mm 87 Y4 BRAM ] T FLJ8 I% i o3 i ik A8 rh 7 dE 2R R AR 4
R, A8 15 D H 5375358 B R AE AN FLAR UR 5 M)A ab B R 22 5o 1 3 (P>0.05;5 &1 2) . B, Hii X
] R e A 5% P 3 e A P T R IIOE Ab R AR AL, (A AN ) 43 M B 30 55 43 0 22 8% B R 32 VR W FL AR R
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Fig.1 Mass remaining ratios of the two litter species ( P. grandis and G. speciosa) in the two mesh-size litterbags
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Table 4 Taxa and number of soil mesofauna individuals observed at different sampling times

Kt HURMA P. grandis 1G4 G. speciosa i
Taxa 3 6 9 13 15 3 6 9 13 15 Feeding habit
B H Acariformes 14 4 1 115 7 27 1 126 5 I
W5 H Parasiformes 5 1 23 2 1 18 B
ik H Harpacticoida 1 Jufr
£ 44 Gastropoda 1 1 4 1 1 1 3 4 Ity
5 H Hymenoptera 1 1 e
Wi H Psocoptera 19 3 20 2 by
ZMH Thysanoptera 1 1 BH
@3 H Lepidoptera 1 byl
[&]3# H Homoptem 2 2 i
S H Isoptera 1 g
5 H Coleoptera 1 1 )8
# W H Blattoptera 2 eI
X# H Diptera 1 2 £
FEEZ Collembola 2 19 1 1 1 6 BTN
Wik H Araneae 3 1 by
AL Richness 5 3 5 6 3 9 5 4 7 2

MAEL Abundance 40 7 6 146 13 55 5 6 157 9

TR SRS I RIS S AR TR 22 5 AE ik 13 D H i b B R S sh WP ORI S A ROk B e {222
JE LI R 6 H Zh¥) (3K 4) s ZREPER-E R QIR By, (EAN[R] 70 A B BT XU AR 2 A U 7 0 4% 4 vh
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Fig.2 Dynamics in nutrient mass remaining for P. grandis and G. speciosa in two mesh-size litterbags
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Fig.3 Changes in soil mesofauna community composition with decomposition time for P. grandis and G. speciosa litters
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Fig.4 Pearson correlations of mesofauna abundance and richness with litter chemistry, mesofauna contribution and soil climate
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