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Abstract; Litter is an important component of forest ecosystems, and its production and substrate quality influence the
cycling of nutrients_among plants and the soil. Therefore, to explore the relationships among litter production, litter
chemistry , and_meteorologic factors, three Pinus massoniana stands with different stand densities (low, medium, and high)
were selected and compared on a monthly basis. The production of leaf litter exhibited a bimodal distribution pattern, with a
smaller. peak in February and a higher peak during October and November. The concentration of N and P varied considerably
among months ( P<0.05) , with peak values observed from April to June and significantly lower values observed from August
to December. The concentration of lignin (L) varied considerably among months ( P<0.05) , with the highest concentration
observed in February and subsequent decreases until July or August. The C/N, C/P, L/N, and L/P ratios also varied
between months ( P<0.05), with significantly lower value in April, May, and June and significantly higher values in

September, November, and December. The ranges spanned nearly two-fold or three-fold differences, and all were above
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critical values, which generally inhibits the release of N and P. Meanwhile, stand density significantly influenced litter
quantity and N concentration ( P<0.05), with significantly more litter produced by the medium-density stand and a
significantly lower N concentration in litter from the low-density stand. The substrate quality of the litter were closely related
to litter quality and were influenced by temperature and precipitation, whereas monthly litter production was negatively
correlated with the litter's N and P concentrations and positively correlated with its C/N, C/P, L/N, and L/P ratios.

Therefore, greater litter production was associated with lower litter quality and, subsequently, slower decomposition.

Key Words: Pinus massoniana ; stand density; pine needle litter; substrate quality; litter dynamic
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TEARZYIFN 2 DL 58 (Castanea seguinii ) R ZEF (Litsea pungens) . FAEE ( Quercus fabri) | Z14E ( Castanopsis
hystrix) FLE% ( Rhododendron simsii) i £, 5L AR £ VL KA K ( Carpesium abrotanoides ) 2k ( Dicranopteris
linearis) R ( Cyclosorus interruptus) .45 5k ( Parathelypteris glanduligera ) h 7 .
1.2 W5
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1 mx1 m BERFRFLAEN 1 mm BH PR, 00 HIARHE [ E , LB T AV AL A= R 22 B 29 50 om , %
AREHLBE 15 RS, 3k 45 4,

JAVE PR N 2013 4F 6 A ITAG 4 1 E M ICEE 11,2014 48 5 2500 SR 1 12 DA SUicsE 20 m
FHE 60°C M UL EE R, & H

K1 HOERER
Table 1 The basic situation of sample plot

K W -3 T 1R . .
‘ Tt TR A ik i
Density/ Average diameter Average C densit Altitude/ Slope (%)
Site (#k/hm?) at breast height/cm height/m anopy censty ruderm >ope
975 15.1 12.8 0.75 1195 9
I 1425 15.0 12.5 0.86 1215 12
1900 14.3 12.1 0.94 1206 10

R2 M HEEREEER

Table 2 Soil chemical properties of studies sites

B AL A
FEH += mﬂﬁﬁ Available Available Available
Site Soil layer/cm pH Org;ag‘;lfl ';tter nitrogen phosphorus/ potassium /

8 (me/kg) (mg/kg) (me/kg)
I 0—5 4.72 83.35 258 7.35 57
5—10 5.00 41.67 174 3.39 39
10—20 4.90 32.28 132 1.86 30
I 0—s 4.42 59.50 174 4.64 48
5—10 438 30.47 106 2.16 2
10—20 4.51 14.57 71 0.99 16
1 0—s 4.03 89130 134 4.12 40
5—10 4.32 28.57 78 2.13 30
10—20 4.39 16.73 43 0.66 25

1.3 fk2=abr

Sefie A E B E vario MACRO cube & TR TN E ; AR - =0 SRR TH 2, AR BRI L 35 0 FT (LY/
T1270—1999) 4 ; FeFTEE(Van Soest) '*' J5H | & K F] VELPFIWE 212 Z @ AU M e s AR R R
1.4 ERAb I 5 51T

FIF SPSS 19.0 FRAREHR A TG 50T, RV R Ty 22 53t M2 8 LB (LSD) |, 230 A A [] 98 7 15F 1]
AN ) 25 B U T A S S RN o o i 1) 25 57 ( R AP P=0.05) 5 R TEL A A S5 A5 EH A R i 5
B AR HEAT Pearson AT (B3 /K8 P=0.05)

2 FZRE5G

2.1 RNEHRTE SR A A

3 Tl BE S R AR B H B A AN BT I, R VR AR AR — S B 2 AME R RS T 13,
3—11 AMEHRATE EZEIE N, 12 A 2RI, 3 AR AN BT H I8V s A 7E B 35 Pk 22 5+ (P<0.05) , H. 7
H—11 H R EH s S T AR B IR L 10 A8k 11 A &2 ( 1 Sk 624.79 kg/hm?; [ SHREHD
732.46 kg/hm’; Il SFEH 754.78 kg/hm®) (K 2),
2.2 JAVEMNEF LTSRS

3T 1—12 A JATEHEE N R P W BE AL < SeTbE e A8k, B9 A A E ) N P R B A AE
W EXEF(P<0.05), 4—6 HFFEIEH N P W N 24 (N:6.61—9.67 g/kg; P:0.398—0.530 g/kg) ,
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Fig.2 Monthly dynamic of leaf litter production
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TE 50—117 ZJa] ,4/6 A S MEAL C/N H( 1 :68; 11.58; M .50), H & FHET 8—12 A MEAEAY C/N L,
ANE I BRI TSN C/P HOAE 913—2659 2 0284k 8—12 A JA7E MR ¢/P B EmT2—7 A (MM5H13.7
&AM 75 5/6 H AR ( 1 :973; 11:9135W:955) . AR A 64 &% L/N L TE 35—78 Z ], 4—6
(7) AP LN R ERT 9—12 A, i07E 46 A AR 1 :43; 11.36; I.35), A[RIAa]JE 4
B L/P HAREIE L 608—1846,5/6 HE2I TN LA ( 1 .621; 11.607; 1M.707),3(4)—7 HIdEE L/P
T 9—12 A (K 3),

2.3 AN[RIBRA 2 R VR AN B AR P R o e 2
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3 P PEMRSN ] 1—12 F ETERAEE N Wk BE S 1ETE B8 2% 5 (P<0.05) , 75 1—5 8 11—12 1, I S FE 4
Fem Tl e, TSR EmT 157 6.7.9.10 A, T 5T 2 & T 1SR B A BB
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2.4 JATEAEH RS R R SRR R R ST
Xof A AN EF BRI B SR TR A M SRR R (AR B K ) #E 1T Pearson AHOCMHT (£ 3)
é?—f%%%@% WA T 5 AP AIRE B EADCOCR A M Bl i 5 B VE ScE % UM ¢ JF B
AR KRR, RIJRYEFAET N P W S RS B 2 B A C R, C/N .C/P /N /P L5 H
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Fig.3 Monthly dynamic of leaf litter qualities
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NI PETERE AT VEMIM AT I BAE 2 A 8 9 3 4 At JB T XA ;P fEkE
JEAATT 8 5 i S AN KLY 11 ] U %t de 4 (R s kPR DCURVE AR B R 11 R, 2 IR AR, R
W R  ASHFSE R R EAATAE 2 T BN 7R 10 8 11 ik R i, 3 ] b R U R ST
VAN FE A RARL o ASBIETERA B8 Vi e 2 5 28 AR W ARy IRIROR I OO i it (2 ), 22k
RATH R AREE B — T/ i (18] 2) s ARSI aR BB (3 A et B i (1 2) 14—7 A
HRFFETT R, 8 AR A AR (1), %R B BRAR A R 3] 5 UYI RS IR A R, G B 22T i
Fe il AN BRSO O, AU v B 5 R S B B IE R OGS R AR BN A A v B B i 2 (1 2)
FRZE(O—11 H) TR, g e i BT 1) ARSI R S 49 5 O % 1R, A R %, 7 10 sl 11
H B “ AR s (18] 2) s Z e B2 R AR, SREMPEARIRII (12 AR 1 A)  Fast g i st
BURAEHAVE RO SR IEA SRR R . LG AT, SRS 7 B 1 A e R B AR R AR
HYHERE | SUHAE R KV R BUC . (AR A 0 (A 4—7 H ) 3% A SF-32 RS2, 15 Ul
XN IR R BB AR A T A AR A A B AT 5 2 R B R R 2R

R3 MHBRYE ERRERSEEZRHAXSIN

Table 3 Pearson’s correlation coefficients between litter-fall and substrate qualities; meteorological factors

JA5 1 Litter fall 4 Temperature [%7K 4t Precipitation
P Litter fall 1
A Temperature 0.640 1
[%7K 4t Precipitation -0.039 0.410* 1
A M Nitrogen concentration -0.546* -0.308 0.261
WM ¥ Phosphorus concentration -0.505" -0.144 0.334"
ARJFTE WS Lignin concentration -0.175 -0.556 -0.329"
C/N H C/N ratio 0.585" 0.357* -0.254
C/P . C/P ratio 0.507 * 0.224 -0.298
L/N F 1N ratio 0.488 * 0.087 -0.383"
L/P Lt L/P ratio 0.418" 0.015 -0.376 "

* (P<0.05)

RG2S W SRR R T 7 TR JRUACTA SR R Vi 1 T 0 B AR 43 9% B 3 R e i s TR
BEEU170 S T AP R B e L SRR AA AR 7 0 e i 2 PR 3 R A B T AR g A R T XU 4
ARARL , Iy v 45 25 BE MR T iV Bl K. SR ITE T, 3 ARG S8 AR P (R AT E >0.5) |, AR B A= )
IRFRE A (AR AR R Se S, T —E MY EEVO B N, Bl 26 B T i, S A I AR B 3, bR oy S 45
FE ARG N, FEEA R A 9 G RPN A P B A T 2 5 M3 R R e Y LS SR AR ] R U
ANARTE et — 2 R B S A R RIS e 2% TR R B I, B SRR 02 W e R 38 Jn (RSB T o A 40 i LU AT
AT e | A VA A R
3.2 JHTRAN BT R T AT

KRBTSRV 2—6 FIRTERSEF N VR (5.56—9.67 g/kg) , (EAE T3k 1 AR IR 75 1 N W JE (12,3
o/ kg )\ HT AR Tl A A A I N W (20 g/kg A A) NP MR EAE 5 A VAN A TR AR (0.43—
0.53 ¢/kg) A FEERIHTEM P HE (0.7 g/kg) ) AR TFBr it b PR EE (1.45—1.99 g/kg) ', N
FEVETE I RErp M EE 2 IR BSR M e RS AN B R 42 202 T AR R AT N Pl 3 AR T e k5 R R R
() A 36 RURE I 7 5 53 O Fe A e W Bl 25 5 38V R I R 1R % 43 B v TR AR i AR SR e R e TR
220 BE DL T R AA R TE AN SR N P VMR T A W AT M E YR B, S R as W, D R4 7%
PIL 5y N P e I — 2 21 A8k, P7E b NPk B s 1 AR AR A E R Y 3—8 J (], T e F )
HU B AR R A R B ARAR A5 10 AR ST 45 5 5 2 ML, VA TS AN BT N P W AR (LA S5 R b (1 B A K
BRI DG, TEMANY) BT (4—6 A) A ELZH N P FE4r ki 2k MEF LR DRk HAE K BLi R 75 4T
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FAEE N P Y A 44 B i 5 T e T02F B AR (9—12 H) |, JTE A ER N P ¥R EERAK, EZEH it A
TEPRTEHT, R B R Y BT R B A 2R AL 0 R ] . oAb, PSR EE PRI 5 H Bk & 5 W 3 E
A FR , UL B2 AU 25 1 (K ) 52

AR LM G AR MTRE | S W R 18 (O PR T L o B O IR R I W e W i e AL S
B AT PTE AR TR SR 275.6—425.7 o/ke Z 18], 5 FURTEY PR R 2 — 8 F & 50—300 o/
kg P B TARRE SRS EEDFIE, SRR BEE AR E &S HEAR A Bk
FEAE S ARG OC R | IRl At 32 AR A A 52, PRI BRI s ATO2E B R BT (2 ) | VA ET R
TR AR P f 1R (412.8—425.7 ¢/ kg ) , PRI Ay sk /4 Hsf 1A 5 1889 27 1] 7, 5 A R IR VK 285 30, 5V 4 U 3, 8 =i )
AR TACER A R TFIK 4 0 R AL AR PR P A BE 253, ] B T A 8 BHL L E s B A AR 3
RESI ) WiE K AR I B SR AR K (7 .8 ), VRITE AT AC IR AL 18 I 41K ( 275.6—32316 g/ke) .

AWFgEd  JHTERNEE C/N F(50—117) (C/P H(913—2659) (L/N [ (35—79) 1 L/P L (607—1846) 14
W, IR ERE S B R i L I O N BERF S B C/N IR FHE R 2001=—30:17° | L/N Hlfi 7
{2 23—25"" P [ RF S5 B0 C/P G FHE S 100—4807% | L/P HIG FHE 500—620"7 , BHIE YR IEAR
6], N P 3555 [ SRR FUEA 22 5, (BRI S, SRR AENE G/ANLL/NGC/P /P I B & F
SO BRGSO, SO TS WA AE R N P 350 AR R 32 4—6 H 758 C/N .C/P /N L/P [t
AR, 8(9) —12 H TG i AE 3 e KO FE B i L AR R AR Tl 0 a5 NP kB H AR A — 3
WL A AR A R R R S S A A B A KRR EY], 740, C/NTL S A AR W3 A G, L/
N L SRR 5 2 SR DG OC R BRI M 25 1 (RO RIS KR ) s e 6 o ot i LL PR 3%

PATERFZE & PR, KM R BB HBAA 9 N R P B TAY NGHT K SRR A N v B8 I 2 8 0 338 T AR 5 5
FERAKT A B BE AR G337 53 B B S FE AR 538 B AN K Is) I 8 B8 P R i n , > 5 B2 fin 22— R B Je e e 7E —
FEIK L, 238 PR 18 R 1 ek — S o 2 48 A i L 07 5 A PR 33 40 B 2R S L 2 48 o S 8 ) R
TRAREF Y ARor % BE R A AR 320 A BRAGUHIE | 2E AR MR R P L AR, ARG op XA
(] s) B P A ST N R B2 S B Sy | b B REAR A VA AN B N R S TR bR T | e AR M Y
ISR S D TR BRI, UL RHTE o %5 BE QU R 8 Y 58 SR 3 B A A TR VR A G N R
i, (HE X AN EE P VR EE B sm AN U B 25 BE S 25 VR A g P R S EE AT A
TEINEE AR R AEAE B2 (0 FLH A BB TR 9 RAEAR R IR ARG . % X VE FvEE C/NLC/
P .L/N L/P HI A 3
3.3 MEHRTERRIE S S ECR I O R

BRI R, ME DG N S m syt am > KR & 8w AR IS IR R
e E SR N P K SEREIEMX, 5 C/N. /N C/P &R GARED | A5, MERE N P kS
JRTE 0 i 35 MG SE R, C/N . C/P L/N /P LS5 R 7E %0 2 W IEM SR, b vl A, e JR VK +F
PESIAS AR e Ak, BREZEYIE (4—6 J) N IR VE $iiit B/ (88.72—253.95 kg/hm?) | It I
ERERN P& HE (N:6.61—9.67 g/kg . P;0.40—0.53 g/kg) ,C/N.C/P L/N . L/P HAK(C/N:50—74 .C/P;
913—=1211,1./N:35—49 L/P.607—915) , X — B} Br I & Pt 58 [ i hy 44 e, A 1 fiff , {EL 66 0 o i L
i FEFRICR BN FE, 7 0 A EEh N 28 P 2 g e . Bk (9—11 H) iR vs s 2
(396.67—754.78 kg/hm*) HULHF PR & FAET N P &K (N:4.16—5.94 ¢/kg P :0.20-0.27 g/kg) ,C/N . C/P
L/N L/P FiE (C/N:80—117 .C/P:1794—2462 L/N.:55—79 L/P.1202—1693 ) , & i Jifi & N 4F e 2% A
TR i 5

B XoF E FE AR P BB T T 3l AT R 3 i K U i 2 R ST o IR A AR, SOR BB it ] R
JIE 3 Y PR PR 4 B R )2 A SR IBUE G R TR A i MR it , RO A R AR U 5 )
J iR AR AT i, I A N TARTR 63, dEde b 1 FSE |
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