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Litter characteristics of nutrient and stoichiometry for Phyllostachys praecox over

soil-surface mulching
LIU Yadi', FAN Shaohui"*, CAI Chunju', LIU Guanglu', XIAO Fuming’, ZHANG Dapeng'

1 Key Laboratory for Bamboo and Rattan, International Center for Bamboo and Raitan, Beijing 100102, China
2 Jiangxi Academy of Forestry, Nanchang 330032, China

Abstract ; Litter plays an important part of the nutrient circle involving plants and soil in forest ecosystems, with its nutrient
return determining the productivity of forestlands. The quality factors and relative decomposability of litter are internal
factors that restrict nutrient contribution. Ecological stoichiometry, which is a theory applied in the nutrient elements’
response to ecological environment interaction, has been widely incorporated into nutrient cycling research. Several analyses
have indicated that nutrient contents and their stoichiometric ratio influence the litter decomposition rate and nutrient
cycling. In the present work, we determined whether or not litter nutrients and the stoichiometric characteristics of these
nutrients could be applicable in Phyllostachys praecox. Litter production, nutrient content, nutrient return, and nutrient
mass ratios of carbon (C), nitrogen (N), phosphorus (P), and potassium ( K) were investigated to understand litter
nutrient differentiation and the ecological stoichiometry of P. praecox over several years of mulching during refoliation. The
results of the present study showed that: (1) Leaf litter production, which accounts for the majority of the total litter

produced, increased by extremely significant levels (P<0.01) over three years of mulching. In contrast, no significant
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Y Fs A #A:2011-10-18; &1T B #4:2012-05-29
# W IRAE# Corresponding author. E-mail ; fansh@ icbr. ac. cn

http ://www. ecologica. cn



6956 A E = 32 &

changes were observed for twig litter production. (2) The nutrient contents of litter reflected highly significant differences
(P<0.01) over three years of mulching. The C and N contents significantly decreased, while the opposite trend was found
in P. The K content increased significantly over two years of mulching. The litter nutrient return showed variations in
change trends with nutrient contents and increasing number of mulching years. (3) Constantly high N:P ratios and low P
concentrations were observed over the first two years of mulching, indicating a low litter decomposition rate. However, the
N:P ratio decreased significantly ( P <0. 01) on the third year of continuous mulching, exhibiting a higher litter
decomposition rate in contrast to previous years. (4) Linear regression analysis showed that the consumption of K in litter

was independent of elemental N and P.

Key Words: Phyllostachys praecox 7. D. Chu et C. S. Chao f. prevelnalis; litter; nutrient content; nutrient

return; stoichiometry
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1 MRFE
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SR I H A TV 0648 0 4E LRI AEFTIZEAT (E 117°09'33" )N 28°43'45") %5 J& W B 1 M 28 XU
i AR AN G IR TS R el , JCAR I 261 d, AR H AR 1 887.2 h, AR 17.7 CAFEBEN & 1 766
mm , Mol HHBTE R 6. 46 7 hm? , FRMTE 55 %35 64.2%  HIELUKFE 0 3 a3 MRz AR
T LK A 3 2RV AT R AR . B 20 22 90 ARAUOR 7R K “ B FH L AR TR JE By
R 07T X 1L X B SS B 1 S B i BT AR Bl A BRI T 47, IR 5 1 0F T 3 SR B R, HAiiZ
BB AR HE USRS, B8] 2012 45, 4 BT AU A F] 0. 67 J7 hm? . A5 X AR AR N
2003 4F-48— ph 7K e HH IR A O A9 T PR, BIVAELIS — NSRS 5 AR TF IR R4 T Ml 3 55 2 AR it T, A R Y
R+ AR 5 1, BT 2342 R RS S R R AR AR, JREE 2R 10 em; [ 2 ORI )2 R H &bk
VERORRAEL, B EEZ) R 20 em, WEAE—MRRAE 3 WK, 4000 F 6 .9 AR 12 A nriE T, 3 WHLEH R L
B3 A FIFE 40% 30% F140% , EANEHIT ARG — L E , 2R P MEREEZ RN, 5 ik
KT
1.2 FEHLRE S5 IR7E P I EE

PERENT AR — B AN R B 5 AR FR A T P AR 3 B 43 B 55 1a FE 55 2a JH 75 3a, T 2011 4F 6 H REE
AR ABEZ 13 (0—30 cm) PEFT HIEFR AR 2 SRR 1, RGBT IR E S m x 5 m [EE
FEHE 3 A (FEHL A 22 A5 KT 1/100) |, 785 —FF ke B A 2 A B 3 R T P Iscsa e e % b 38 [ 19 i 4
MR [T 2 SRR A, SRR 0.5 m X 0.5 m x 0.2 m A7 7 RFL JEC T M B W 25 M 1T 10 em,, 76 TR AT RIS
(2011 4F3 H 30 HZE 6 H 30 H) ¥ — I ELm P rgH FIyEY (iGmt b B R DR S8 R dU (R4
W) Sy AR R R (B H U — IR, 3 WIRG HURE ) |, g5 5 P D AR By [ S0 0 = A T 0 At . SR 22
KiESE 3 d WEITCH .

F1 RWEMHHELIE0—30 cm) BIFFHHFIE

Table 1 Characteristic of soil nutrient in arable layer (0—30 cm) for Phyllostachys praecox stands

LR HHLB K Ex0 el KA A AR B
;Im ( H Organic matter Total N Total P Total K Hydrolysable Available P Available K
.
ela ;_0 b content content content content N content content content
mulchin,
& /(¢/kg) /(g/kg) /(g/kg) /(g/kg) /(g/kg) /(g/kg) /(g/kg)
1 4.86 12.32 1.66 1.31 24.32 0.17 0.25 0.88
2 4.49 13.63 1.65 1.40 25.91 0.17 0.27 0.83
3 4.15 15.12 1.69 1.97 21.39 0.22 0.37 0.56

1.3 BESIE 53 Bt

PUER R EYITEE MR & 3% R T IRE =Y DU 155028, o it R (CHER 8 B BT o5 1) B 9
AN, BT B, 00T 65 C AP I HL 48 h BAH T, T 40 2 — KPR, 1R IS8 2] 4 #0571 AR ]
TRV AL A i i S Rt P R A o B TE R VE W A5 AL o Z R TRTE 3R B R A L SR
BYIASP- A8 (AL ZR B4 45 20 53 5 R i B LU 1T H38D) 5 3R 40 Va5 VR 0 35 4 & i 55 B AL R N R 75 )
AR BT AORE S R EENLIR BE 5t 60 B HETE SRR SR e, Hh ¢ R K,Cr,0,-
H,S0, % fbi, 4 N P K & &M H,80,-H,0, &G, 735 HELC & &% BB DT HL 072 R 7 0 ic ik )
FE IR A R LB TR SR S R, C NP AR R R A R LR
1.4 HdEabrg

K Excel £ SPSS 13. 0 #3782 K Ge it 53 H . SR J7 2253 B tp BRI R (one-way ANOVA)
/N R 2 LA (LSD) K B0 AN [R) 7 55 A BB AT AR YR 95 1 L PR P50 € N P K F2 40 & i 37530 b i R
C.N.P K b2tttz (8] % 22 5 s R Pearson AHIC /AT BE P8 75 M 97 43 VA 30 1 5 3753 O e Z JAIAH DG G R (1)
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SRS AR I SR R AE B 200 N P K F255 8 i AR 2B T B =2 T A DG E R 0
2 #R
2.1 ORI[RIE a6 A BB A AR T A B S R s

%2 ATLUE T8 PrAROa B 2 oy vt o 04 B A, ELINE 25 7 25 AT BIR B35 i 75 2 2 s 1 1 e 34
5 La AR, 005 2a BT ATARIA 7R M 25 4153 19 i v it 2 A A W35 (P>0.05) , B3 5 3a I AT AR E 4
TR RE R B 7K (P<0.01) , Herp A 75 38 054 0. 39 v/hm® | A 0908 95 B A0 8 S 4R BR 2 1 i 22 57 5
AE FEIE AN 5 S v i 5 I O i s P B o A R T A2 Ak i 3 — 3, HLBE 5 3a AT PIARIG R 7 5 He 7 o5
la BYHGINT 0.41 t/hm® , oA P8 7 H-AE SR B W 0 L B ik 77 %

®2 AEBEEREMWEABTMARREAZRE (CFHELRMET )
Table 2 Composition and seasonal amounts of litter in Phyllostachys praecox of different years of mulching ( mean+SD)

HIETFIR/a I Leaves % Twigs B3t Total
Years of mulching /(t/hm?) /(t/hm?) /(t/hm?)

1 0.90=0.06 bB 0.36=0.01 bA 1.26+0.05 bB
2 0.98+0.08 bB 0.38+0.01 aA 1.36+0.09 bB
3 1.2920.04 aA 0.3920.01 aA 1.67+0.04 aA
INE FREFRRIRE K (P<0.05) , KE FREFR R I B /K F- (P<0.01)

2.2 AN[ABE S A BR T TR IR IR R o B i DL R SR Ay I A o

H# 3 AT LA B s ARG AR T P AR V& ) C NP K 200 & i DL S IR 4 b i R A 1o 8 Ak (P<
0.05) , %75 S AR S IR0 0SB B R—8, RS R ERAIN, C &8 R0 R E T
HEH(P<0.01) 1 C HA RN R, —H LR LB (R4 BER CFES C HERZRIF
AR F LKL R (P>0.05) ;N P 55500 & B IR E 55 3a BHA LA B Z 2 E (P<0.01) , Hirh N S
FIEIE, H9.86 mg/g, 1M P S B B THE, N 4.00 mg/g; N Tk 25 78 56 4E BR B4 F 5 6 30 £ 1
AL M s MRS fE 7 55 2a AP B 3571 (P<0.01) , 5 3a J5 X 2 TR (P<0.01) P Ik
FERE RS 3a IPA 35 TH R (P<0.01) 358 6.70 ke/hm® , HBE TG 1a (92,43 %, K 25010 F 5 A 40 2 0] Bl 7
TAERR AR M 5L B R AR LA (P<0.05) , fE 35 2a B IR, NP FIl K 3500 & 59500 TR B (A
KRR EW (F4), LA P RS P FoHEE 2 071 B EH & (P<0.05,R*=0.998) ,

®3 ARABZEREMHAZNAESSEURSTHRSAEE CFHIRET 2)

Table 3 Nutrient content and seasonal nutrient return of litter in Phyllostachys praecox of different years of mulching ( mean+SD)

BB/ a 7% % 1 Nutrient content/ (mg/g) F£43 U338 5 Nutrient return/ ( kg/hm?)
Years of mulching C N P K C N P K
1 407.01+2.80aA 14.15£0.06 aA  2.20+0.02 bB  1.75£0.14bB  511.75£3.52 ¢C 17.79+0.07 bB  2.76+0.03¢cB  2.20+0. 18cB
2 389.84+2.31bB 14.30+0.03 aA  2.14£0.01 bB  2.93+0.31aA  531.23+3.14 bB 19.48+0.04 aA  2.91£0.01bB  3.99+0.42aA
3 374.66+1.15¢C  9.86+0.13 bB  4.00£0.04 aA  1.82+0.01bAB 627.43+1.93 aA 16.51£0.21 ¢C  6.70+0.06aA  3.05+0.02bAB

x4 BEREBEETNEEVNRIQESHFHREEMNEXXER

Table 4 Relationship between nutrient content and nutrient return of litter in Phyllostachys praecox

o C okt Nk Pk K &
Nutrient content Carbon content Nitrogen content Phosphorus content Potassium content
For A (OWEDZS 4 N Hid i P ik K )ik
Nutrient return Carbon return Nitrogen return Phosphorus return Potassium return
LIS

0.947 0.840 0.998 " 0.904

Correlation coefficient

# FRIRE 2K (P<0.05)

http ; //www. ecologica. cn



22 4 XU A5 3t B AR I X TR AR P 3R o0 B AT R AR B R 6959

2.3 A AFBRTETMIIE YR A E TR

5 PR, E T 2a AT CNLC P NP 5H 56 La TVTMM EL, 2810 22 918 IR B0 B 3 K F (P>
0.01),Hi C:N . C:P B TREMEHE,N P WA FF & IME % 3a 5 ITMRETA 8 E R (P<
0.01),C:N # i F T+ (P<0.01) 0l C:P N :P W YRR (P<0. 01) , 43 B 55 1a 5 PTARAR R
{9 0.51 £5F10.38 %, N:K P :K Bl 554 FR A5 i 22 50 2 19 e B AU T s ke AR 8 8 28 1k (P<0..05)

£5 ARBZEREMRAENFATELZTERMECFIEARETT2)

Table 5 Stoichiometry of nutrient elements of litter in Phyllostachys praecox of different years of mulching ( mean+SD)

G FR a C:N C:P N:P N:K P:K
Years of mulching C N ratio C :P ratio N :P ratio N :K ratio P :K ratio
1 28.77+0.32bB 185.240. 76aA 6.44£0. 10bA 8.100. 69aA 1.26+0.09bB
2 27.27+0.21¢B 182.28:1.89aA 6.68+0.02aA 4.90+0. 50bB 0.73£0.07¢C
3 38.010.37aA 93.69+1.11bB 2.46£0.05¢B 5.42x0.03bAB 2.200.03aA

JHIEHIR N P K AN[EIFES 2 8] S oAb~ b 22 [a] g e [ 20 B4 SR s (£ 6) , 5% NP
B Z AR B M E TR OE (P<0.01) , Hilf N &85 N:P B & 1EAH5E(P<0.05) ,1fi P & &5 N:P
BEEAMIE(P<0.05) ;K &5 N P FimZ [MBIRFAE R ELIELR(P>0.05),

Fo6 BEZREEMTHAEN NP KARFSEREAUFTEILNLER TSN

Table 6 Linear regression analysis of NP . K content and stoichiometric ratio of litter in Phyllostachys praecox

N &t K it K & N &t P o
Content N Content K Content K Content N Content P
P #rit N At P #rhit
‘P LU rati :P [t rati
Content P Content N Content P N:P b ratio N:P b ratio
¥=8.134-0.419x — — y=-6.793+0.939x y=11.420-2.239«x
P 0.001 0.681 0.682 0.013 0.014

P<0.05 R BEKF,P<0.01 Fomthk i E K

3 iFig
3.1 ANT&EETE SRR S My M G R

NTEETWVTREZ R TR0 H AR U8 75 40 B A B o AR PR B — AR P ANERUE | X 4 TEf
VPl B AT ARV R R R — 8 OXERE . — O UL AT AR L R 35 4 o — e 4 it v B 38 A, A
S PR R AT AR S X AR N A v AT SR R | AT DLk S 2 i AR R O IR T

MR 25 3 KR B T TR S AR BR A B, 4 9% = SR 2R R F s i (R 2) . ik
FIJA P& YT B SRR AR T RGUAR DG, 3X AR LR AE AR 73 18 75 ) R 7 J 2 TR 99 UE 1 78 55 Rk 3 X B AT Ak
HI P AR A2, B S AR — R B L3N T TR SEAT S R B R TOMRCHIL AR 7 B ) B R RG n T
Y BRIE , teA, 45 R BRI AR B HEI TN B A Y 0 AR B FE R B T B AR
R B v BT o 0 A S U I 7R 2 TR MR T Ry R e R, AR IR RS
o PR S AT ) B U5 = e TR AR I B — e v i o R U s PRI AR 5 b i 2 5
3a TP PRI L BRI RN — 2 2 R T IR R AR R E M, AN, A IR T BR T AT ARG £
s AR 20, LTRSS 3 UG, 3 4R I A 5 R R, DRI AR S B 2 A AR BR 3 T AT
MRS RE PR RFRRE (W) TG PR | 75 2T T TR S U 3 D) S SR B 2565 40 B ke e T itk — 205
3.2 A[AlEE AR R BT AR IR TR W 57 S G PR RAE

R 38 25 99 Jo A A A D R — 2 5T ARG 7 400 , AL ) bR b s A A S 0 i 5 4, o RIS e
P R . WA RGN TG0 BEFR , U8 3 WA G o S PR B AR AR R U R I i A S R B
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Wy, IR B AR FERVE AR /NI, ABESE T C 3500 & B 7 5 AR B p 88 K i /b | 17 € A Ik )
AR ZH AR ENASCOCR , 1h T80 03 & 35240 i RR 75 L e |, IRV 5 7E C
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