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Decomposition characteristics of leaf litter and fine roots of Erythrophleum fordii

and Castanopsis hystrix in subtropical China
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Abstract: We determined the in situ decomposition of leaf litter and fine roots of Erythrophleum fordii and Castanopsis
hystrix in subtropical China using the nylon mesh—bag method. The results indicated that the decomposition coefficients for
leaf litter and fine roots of E. fordii and C. hystrix were 0.98 year ' and 0.88 year ' and 0.65 year ' and 0.59 year ',
respectively. Decomposition rates for leaf litter and fine roots were primarily influenced by the chemical properties of the
litter, rather than by the environmental factors in the plantations. During the initial phase, the percentage of dry mass loss
was positively correlated with N content ( R*=0.525 and 0.549, respectively) and negatively correlated with the C/N ratio
(R*=0.764 and 0.361, respectively) for leaf litter and fine roots. During the late phase of decomposition, decomposition
rates were positively correlated with N content ( R>=0.565 and 0.511, respectively) and negatively correlated with lignin
content (R*=0.525 and 0.519, respectively) , C/N (R*=0.482 and 0.574, respectively) , and lignin/N ratios (R*=0.
523 and 0.486, respectively) for leaf litter and fine roots. The significant correlation between leaf litter and fine root

decomposition rates could be attributed to the similar effects of chemical properties on decomposition rates.
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A0 TS ) QL H AR Tl %) 80 55 T AR 4B AR AR i 1) P i 158 7 BRIV A ( Acer pseudoplatanus ) M3, & BUAS[G] B b 11
IV 3 ik 30 5 AR 3 it AR 2 (BT A ARG OC R, MU TR BIFSEHERR 1 AN W) b bR 43 A B B2 46
XA ) o R, AR TE B SEERET v 8 v W) o0 i 22 R AR AR IR Ve DA B BT TR R bR Tk A UL g3
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TR T Y00 3 R | B T RE A% [ SRR I T A1l 1 it > b AR AR A 8 R Gk AU PR 2, LA A 80 X A
TR T E AL,

AT SE LAFR ] i MV AT 1 DA% AR FNZIHE N T BIF SRS G2, WE A% A (ZLAE I V5 i R AR AR 7 4% F AR T
B i B B i R LR B B it Y A8k, SR LU R0, (1) A& (ZLARE YA 95 i R AH AR 1 53 A
AR 7 (2) K& LLHENE 7% I FIAHAR 3 52 IR RE K~ 152 2 LAz (3) A8 (ZDHE IV R 20 AR 43 fifk =2 1]
RBAETEAHC LR

1 MERFE

1.1 RS IXHEA

TFFE b 5 VU VY o 32 e () S T 58 PN b L AR B2 5 B A Aol SI2 56 v 11 = SR (22.06°
N, 106.46°E) , b DX A5 T pg S HRHE 20 R0 DI PN 1 PG g 38, Ja D i > S i A0 BN H IR 38 2, BT 92
i, B0 AR SR 21°C SEY H AR IR 12.1°C , SF 44 A S i iR E 26.3°C  4F5F ¥ %7K 1400mm
F K AEAERAE 4—9 A4y ; =10°CTE SR 6000—7600°C , 3= B4 55 25 AU LUK 1L Fe s o 3, oA vk 3 LA
218N, EEHRAE R A XALIE AL,

VRS AL HE N TG XS, EA 1R TE D R A N TR AR 1L 5 POk 3 8 i N T4k,
B EEANE LI 1,

F1 SRIHHBEESR
Table 1 General information of the experimental plantations

ATHE i B Wi G s s

Plantation types Age/a Tree height/m DBH/cm - ’ ‘2 4 Slope aspect Slope grade/ (°)
(ke/hm*)

AR E. fordii 29 14.2(0.29) 22.4(1.41) 410 IV 29

L4k C. hystrix 33 14.5(0.73) 25.6(2.36) 410 (CER 35

e 9424 mean(SE) The data of tree height and DBH were mean( SE)

1.2 W
1.2.1 ST R4
2011 4 5—7 F  FERS AR LT AE B9 45 A AR T UCBGET I B AR T TE | L2 R i P& AR S [RIB, 7EA%
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A LHER) A AR T IZICE 3R )ZE 0—10em TRIHHEEAIAR ( B <2mm) B o BT AU V% i FAIAR AR 5 #E 4
SR EEE S IFREC 10g KT A 75 R AR A RIS o iR As eh BRI 2 KT EE A AIARAR (2
NGRS s rh | o R P50 A B RS LA Tmm , RS 25emx25em 48 1 R4S | 2R 43 i 4% i HLKS
JFLAE 0.3mm, 51K 10emx 10em 18 Je 4%

TERS AR FLLHE N TARE IR A3 BIBEHLR T 5 > 20mx20m BIRETT o 2011 4E 7 A, B AR sk 4
ASIR RV I R TR — R [ 2100 i A b 190 J6 9 22 1, I AR e 448 1% 240 AR R o KL [ 49 B A b 1) 0—
10cm + 2 GIAR M RAS T 45 MIRHHEA 38 3OREA R T 4IAREE S 5 ek 1w e 44 f ' 2011 4R 7 H =
2013 4F 1 A ], B 0E =AY H A ACRIZLHE S F R P BEAILIR ] 20 48 (5 M5 x4 48/ BB ) IR T& i
25 LSRR (5 DHETT x5 48/ BUEARETT ) 43 ds PSS/ N0 UG BRAR A B 40 i 48 IR R | -39 000kE
S5 SR HEAL T 0 U 9 P FLARARRE I 65 °C BEA T, 48h J5 Fikdet T T I 3153 T o 1t ik B SR ik
USRS AR SR A L O, R, AR N TR MR )2 (0—10cm ) 33 B 78 8 75 9 4 i i 6 300
[i] {4 4 3 A48 QR I B T S — 1k, 3K i SR FH o a5 7K e i A T O
1.2.2 FEST A

ARG X5 A o0 i — BB (815 A4 U 95 I RATARAE Sk T BS 6 3 0.2mm i, SR B 8 4% R BF A
PRI A HUER SRR I 2 4 5 SR FH AR B BT LL (0 1000 52 S 5 R FH 0 R 2 0 22 A o 3% 5 4 4
F AN E R FHIE G (Van Soest ) VeI LT 4E53Hri2:

1.3 Hdukb s

K FHE Y Olson ™" BLFS BORE AL T 330A% AR MES J4 90 o e ek RA. X/ X =, 30 X TRy
fifgESF ] ¢ B 220 1) R 9 SRR B i, X R B AG RATE I B i, e 2 E SR X B IIG , b 27K PR TR W0 10 O3 ik 3R 88,1 /2
IyfiItE (3, 6,9, 12, 15, 18 M H) .

SR BRI 2877 2253 BT (ANOVA ) PEAS A A FIZTAEAS [ AR o [ 9 9 0 R Z0 AR 04 20 R B ke, PR TE I R A AR
BR) it Jo A 2 o 5 PR YR Ak 2 P R 56 22 SR T Spearman M SE 3T EEHEA T 20 M, A B35 2R T SPSS18.0 Al
Sigmaplot10.0 A TALERATHT , G it i 2 MRS B0 5 22 AR 1 R P<0.05

2 HR545%H

2.1 JAERDIRIIR AR

R LIHEP I RARRRAI UG AL A PR AN SR 2 iR, T 2200 Wr A R 3R AR AR ANZIMERY I v i ARAR B0 8
PEPE IR B35 2257 (P<0.05) o A% AU 9 I FTAA AR X7 B AT i i e 03 8 Je N/P LU RIRR Y C/N
FARBUER/N L, ZDMED 9% IR BAT B B9 C/N HERIRBUR/N L

R2 WA AHEERN BRMBLEER

Table 2 Initial chemical composition of leaf litter and fine root from E. fordii and C. hystrix ( %, mean(SE) , n=4)

R Al ik A o VNGt HFYE R AL KREERAW AW
Leaf litter C N P Lignin Cellulose C/N Lignin/N N/P
Kok B fordi 57.91a 2.12a 0.024a 33.49a 19.49a 27.34a 15.83a 88.31a
- Jordn (0.45) (0.02) (0.0007) (1.12) (0.23) (0.35) (0.66) (2.35)
CEE C. s 52.12h 1.28b 0.030h 27.721 14.36b 40.70b 21.64b 42.82b
= L s (0.49) (0.01) (0.0004) (0.52) (0.69) (0.62) (0.32) (0.72)
AR Fine root
VA E. fordii 57.55a 1.16a 0.033a 18.36a 13.27a 49.73a 15.87a 35.90a
- Jordi (0.47) (0.003) (0.002) (0.88) (0.45) (0.44) (0.80) (3.05)
STHE C. By 51.60b 0.51b 0.036a 23.08b 17.41b 99.02b 45.85h 13.98b
= e st (0.58) (0.022) (0.001) (0.61) (0.44) (2.34) (1.28) (0.38)

[RI B AR ) B F R A LT M) 22 57 . 3 ( P<0.05)
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1) B8R LIHER IRV I AR 53 R E5 318 0.98a",0.88a' Fl1 0.65a ,0.59a' (K] 2) .
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Leaf litter decomposition time/months Fine root decomposition time/months

E1 BAOCHEAEHNARIBIRHIEETL
Fig.1 Changes of mass loss in decomposing leaf litter and fine root of E. fordii and C. hystrix
AR ZLHEYR 7 0 70k 2805 AR Y 20k BB SR B 38 22 5 (BT 2) , RS T A 7 it filk 2 K05 4
RO R BCRA BE IR (R =0.49, P=0.006, K 3).

L5 1 09
} O #k E. fordii . : 1?7'( 2";””]”.
= 2THE C. hystrix < o8| 2Lk C. hystrix R2=0.49 °
5 5 P=0.006
£ 10 £ 2
I
5 I
& = a %
£ b 4
k3 g 06f
S 0.5
g R
04 : : : : : ;
TR R E B WHAMRE 06 07 08 09 10 L1 12
Leaf litter & Fine root k VEM- AR Z B Leaf litter k/a
B2 AR IHEREHMARSERY 3 AR AHEAEHMARSBERHEXXR
Fig.2 Leaf litter and fine root decomposition coefficient (k) of Fig.3 Relationship between decomposition rates of leaf litter and
E. fordii and C. hystrix fine root of E. fordii and C. hystrix

2.3 PAVEMIAE i A rh AR TR AR

il e 0 A o R A 0 i T AR P R AN R AR (P 4 ML S) o AR LA v i R HRAE i o sk
SRR R T BT RER AT (18] 4a TN Sa) o 0% 18 DS H S M LA 75 iR AR AR i P A ik
I LRI HR BRI T 35.22% \25.51% M1 24.92% 23.86% ik A (ZIHES 5 i AIAIHRAE i B9 607
SETE S A TP U S N (R B (18T 4b NP 5b) o 23 18 AN A S MR (ZIHESE 75 FIARARAE i b B 4
FrR I W R RS BN T 18.49% \26.23% M1 24.59% 88.67% . s fifad R A% AR v i FANARAE it 1Y
RS IR B T LIME . MR ZDMERE il Hh BB 5 B A 0 9 1 AR AR A 20 it o A vh B A0 F AN — B, B B A
P i A B AR LR BT (18 4d) 7R AR i o e e U B S TR R S B TR R R A (T
5d) .

P HUER A TR A N B R B A S W) AEMEAR LIMER V% i AN AR i A vh R St 2 A
[RIAY o A LA B U v i R ff Hh R BRCR ARG & B BER T AP 4R R WG & 1 (3R 2) (el 7 v
AR EZW T R (5] 4e T Se) o0t 18 DG ASA LLHES 7% i FNA0ARFE G O LT 4E R &
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T WA AR AR & R TR T 50.96% (41.08% F1 41.22% 38.35% . AJIER & £ W 2 e T J5 BRAR i) i 3
(&l 4f F1E 5¢)

F&AR LIHE V5 i FIAEARAE S C/N L NP EE R BT ZR /N AL AN[F] (& 4c & 4g & 4h FTA 5c &
5¢. B 5h) . KA ZIHESEVE AR BT AG C/N IR/ 359 R ks A <£0ME , B 43 i i EA T, C/N HE i 35 1%
R (& 4c FIE Sc) , 76 18 N H W3 R v A% AU 3 i RTAHARFE 5L 9 C/N LU IR 2B AR T 20ME, 70 18
AHIG AR LIHEE % FAAREE S P A C/N e 5 e ih C/N U R % T 44.42% ,40.88% Fil 39.74% |
58.27% ., AN[FEIMFRJETE M AUARAE S N/P HAE S B v AR Ak ka3t sh e K (1] 4g FIET S5g) o AR
CIMES VR I R AR BT Z /N LU o i A rh R BN AR AR <M, RJRE /N HUTE 7 ) 01320 i - s, B
J D12 T e (&) 4h FIEL Sh)

2.4 IREE T X IRTE W53 A (4 5 i)

BT 5087 Y0 T E R Z B A AHDC AT 2 B A R Z0HER I AR 19 T S i 2k 5 K %
B IR R E MR (K 3),

F3 A OHBET ARTERAESTEASSEBENLR

Table 3 Relationship between dry mass loss of leaf litter and fine root of E. fordii and C. hystrix and soil water content and temperature in

the plantations

R FP IR TE D + 187K 53 Soil water content + IR Soil temperature
The litter of different species R? P R? P
Fe A The leaf litter of E. fordii 0.031 0.176 0.000 0.771
FsAAR The fine root of E. fordii 0.047 0.131 0.000 0.923
ZIHENT The leaf litter of C. hystrix 0.036 0.161 0.000 0.847
ZIHERR The fine root of C. hystrix 0.006 0.284 0.000 0.675

2.5 SR IR ) ik 1) R L

R AR (LA 7 1y 60 KL B o b AN ], G i st Rt AN ] T LA [ g 258 o S B R A5 A S5 B 48 2K B9 G
KAWAF (K 4) , EEA 18 DH B e, P87 M AIARKE 8 I BUR R 3 5 205 7 C/N i E A
IR R, C/N FOBUIN B T o0 o IR B B, s i AR af (9 B 0 R BR 5 A&
C/N HRFMIID B SRR LARTR/N WBEMK(FK4),

x4 BAROAERAEDRERIEERREEXXR
Table 4 Relationships between dry mass loss and chemical litter quality of E. fordii and C. hystrix

35 53 fig B A o REETE EEI S WAL  AKBERAL AL
Leaf litter decomposition C N P Lignin Cellulose C/N Lignin/N N/P
Sy (AT 6 N H) -0.133 0.525 0.12 -0.214 -0.19 -0.764 -0.378 0.133
The initial phase (0.624) (0.037) (0.67) (0.24) (0.48) (0.001) (0.149) (0.624)
SrffE (F 12408) -0.326 0.565 0.13 -0.525 -0.483 -0.482 -0.523 0.031
The late phase (0.068) (0.001) (0.49) (0.037) (0.105) (0.005) (0.002) (0.867)
YA fi

Fine root decomposition

BT (R 6 N H) -0.381 0.549 0.33 -0.205 -0.177 -0.361 -0.09 0.131
The initial phase (0.145) (0.028) (0.21) (0.139) (0.513) (0.047) (0.741) (0.629)
SRE (F124-1) -0.074 0.511 0.38 -0.519 -0.308 -0.574 -0.486 0.452
The late phase (0.108) (0.003) (0.31) (0.002) (0.086) (0.001) (0.005) (0.09)

FHHN Spearman’s 156 R K, 455 EL N W35 MK
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Fig.4 Dynamic of leaf litter substrate quality of E. fordii and C. hystrix
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Fig.5 Dynamic of fine root substrate quality of E. fordii and C. hystrix
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