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FE AL 370 T2 A O 1 T AT R Rk R B AR e vz o7 1 3R I 30 1l X 19 B AT ( Phyllostachys praecox) 721X,
A FE B RS (RSN ) 4 53l 3R B AE A3 Ff AR A v ek 15 B (0 A7 S 2SR AL R, 6 VTN 22 7T 5 AT 327 IXR 43
BIRHAT T EEY AL, IR RR] R A0y H I iR 2R 5 5 R 8.5% F1 11.9% ,7F 1a N4 3 50 fg T 67.5% 1
79.3% ., Srffad R FEEAATIE C i B ) AR 10T R, 100 N i DT B e 1 (4 A AL T 380 i, A A9 C/N EL BB 2 BT
My AE SR E TR S R E R TIRE . B AT B Si 7 i 43 i B (8] 0 1 i 38 m , -4
12 35515 E 81.8 ¢/kg 1 80.0 g/kg, FEE ATHEAY A MER Y RE S i 548 & BB & & 22 M3 24 W3 EAHDE (P<
0.01) ,H5 B &R IJ0 B E M (P>0.05)
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Decomposition rate and silicon dynamic of mulching residue under Phyllostachys

praecox stands

HUANG Zhangting' , ZHANG Yan', SONG Zhaoliang" >, JIANG Peikun"** | XIANG Tingting'

1 School of Environmental and Resource Sciences, Zhejiang Agriculture and Forestry University, Lin'an 311300, China

2 Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang Agriculture and Forestry University, Lin'an

311300, China

Abstract; Phytolith-occluded organic carbon (PhytOC) in the soils is an important long-term carbon pool in terrestrial and
plays an important role in regulation of global carbon cycle and mitigation of global climate warming. Intensive management
technique including winter mulching has been widely used in the cultivation area of Phyllostachys praecox in the subtropical
regions of China. The decomposition of mulching materials with high silicon content ( bamboo leaves and rice straw )
provides large amounts of silicon for Phyllostachys praecox ecosystem, thus affecting the formation of PhytOC in the
ecosystem. To ascertain decomposition rate of mulching materials and silicon dynamic change of mulching residue on the
land of Phyllostachys praecox stand, a decomposition experiment of mulching materials was conducted in the main typical
production area of Phyllostachys praecox of Lin’an city, Zhejiang province by using decomposition tube method. The
experiment results showed that the decomposition of rice straw and bamboo leaves mainly occurred between March and
October.

The decomposition peak of rice straw and bamboo leaves happened in July and August and the decomposition rates were
16.3% and 19.1%, respectively. The decomposition half-life of rice straw and bamboo leaves was 228 d and 166 d,
respectively. Rice straw and bamboo leaves were decomposed by 67.5% and 79.3% during one year decay, respectively.

During one-year decomposition process, C contents in rice straw and bamboo leaves decreased with time , whereas N contents
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in those increased with time. Carbon contents in bamboo leaves and rice straw and were decreased by 14.8% and 15.3%,
respectively. Nitrogen contents in bamboo leaves and rice straw were increased by 15.8 and 174.4% , respectively. The ratios
of C/N in bamboo leaves and rice straw were a decrease tendency with time. Decline ranges of the C/N ratios in bamboo
leaves and rice straw were 26.4% and 67.5%, respectively. During the experiment period, Si contents in the mulching
residues of rice straw and bamboo leaves increased with time. The maximum Si contents in the mulching residues occurred in
December. Silicon contents in the mulching residues of rice straw and bamboo leaves were 81.8g/kg and 80.0 g/kg at the
end of the experiment, respectively, which were 3.9 and 3.1 times greater than before the decomposition. The contents of Al
and Fe in the mulching residues of rice straw and bamboo leaves increased with time. The contents of Al and Fe in the
mulching residues of rice straw and bamboo leaves ranged 0.2—8.4 g/kg and 0.3—5.4 g/kg, respectively. The changes
trends of P contents in the mulching residues of rice straw and bamboo leaves were the two—peaked curves. The P content in
the mulching residues of rice straw ranged from 0.7 g/kg to 1.4 g/kg. The P contents in the mulching residues of bamboo
leaves ranged from 1.0 g/kg to 1.7 g/kg. Silicon contents in the mulching residues of rice straw and bamboo leaves was

positively correlated with Al or Fe contents (P<0.01), but where was no relationship between Si contents and P contents

(P>0.05).

Key Words: Phyllostachys praecox; mulching materials; decomposition rate; silicon contents

EAT( Phyllostachys praecox) J& TARARBAT RN E | J& 38 B0 B ZF AT, 76 38 W ey s X gk 12
IR . A 20 4D 80 ARARLK , B AT L™ RO R R AR 09 )3z i F A 5 A 58 A T ) i B 0 A g
W1 R AR S TAT AR A T s R e A T — e AT MGR AR SR K A TS e AR R R, LR Rk
R RE AR A% U 230 2o 2% 2 Ml R S R B ey - SBT3 i R I DA R R e

BT S VE R AMEAALYRL, BRI A 755 2 R 5 AMRHL Y 58 Pkt B AR A I 0 Bk 2251, X
22 N AL oy it BN [R) T — M bcHh B SR VR 0, o AT R ont RIS R G (A0 Si oo R ) AR R B
PRI 110 52 i) 55 M, 11 AR 08 P 0 A R 22001

fE(Si) et h R AN S R E TR, T ELh 28.8% , FiitEY) 4 L) BSi iYL R &2 1. 68
x10°—5.60x 10"t 1) Si'* | R W3l 1ot 3 F 2 3 b A Bl i 2B 25 R GEAE 3R P G Si BCR A2 T, BiFgE 2 B0 |
THAEY T Si & s TR AR, Hod UURARHEY) b i i A AR Bk B Si p9fER . AT E
R RAFHEY), AT Si i EERE N Si BRI E KT R E F TR WY 0 K= A B A 52
Wi AR RS Bl S — R 2 R AR I, R R R VAT B A A R v 3 A0 A P A AR mT Bk [ R A P A
T H5% ( phytolith-occluded organic carbon, PhytOC) , =38 (134 22 HAA HILAR 7T BEAE— 4 J5 1R B[] 14 40 i
MHEA KA, 1M PhytOC F T2 AR AR SR AT K 0] BT 5 ™) I B oAy il b - S84 300 (O 40 RUBE ) [ 8¢
A EEALH 2 — (TR R 15%—37%) "', LHEp PhytOC J&—~ 522 A9 K300 0 Bl o B 122, DXLtk 7 9 4 4
ERBRAE R R M 2 BR M AR R R 545 il L AR

FEBAT R AR il B S5 AR (Pt RS ) AR Bt R B S RS R R A BHE YRR, o s
RER TR A B R G AIME AL BS A, R ER T AR AR S R 0 i ik 38 A8 AL AT AR i DATE X 7
VTR T B TP e B AT R s T bR, - 98 (%) B AR 33 4 B JE s /K AR 1y Jo s 728 AR A5 D T, A B AT AR S &R
G R SV R R A Z U HOE X FE S MO B 5 A i AR R S AR AR ANV R R,
A7 BT B M 55 ) 53 ik R A S A AR AL RV 55 A0 A ) e B i AR AR RO SR, S A IS T R TR AT AR
A2 R G A R A K L sk T BT 98 AU 4, ok B PR A e S R — S A LA AR
1 RWiZITEMRAE
1.1 A5 XA

IR AE W LA I =1 2 BB 377X (30°14" N,119°42" E) . %X IG4K 150 m, J&
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B 2 XU X AR 2S00 16 °C, BRI 236 d, 4R 2/ K i 1614 mm, /K H 158 d, H BBFE 2, P43
B, S EASE A ), BEK AR I AR BB TR 4—10 A Hip 7—8 A 32 KF iR #AGHT i3 R il
AEXT TR Ay, SRS D, RN R E TR a L 28 a2 B DLk h &

12350 b P T EE P DT SR 8 a, AT HB AT AT BE 20450 BR/hm?  SEAT AR 3.9 em,, HEIECYHIATAR AOAR BT
S AERAE 11 A M TR R B 55 (e 55 10 om R PR 35 20 om 470 |, B4R 4 H dfg e 2
KIFEERY , JHERAE 11 A a) B4 5 Adalf o A R aIEAE 3 vk, 3 vAE L &t B il 4350 42 i 78
35%—40% ,30% Fl 30%—35% ,ALAE IR ZAE A B (N :P,0,:K,0=15:15:15) A F, JR &K 1.125 v/hm* , EH
BB 2.25 v/hm?®, JEALSS , 254 BFF 1 K,
1.2 B S5REE

PERI B S5 ) (P RRE ) (A2 T L3R 1, B 5 o sl ok FH 0 A o i . 7€ 20 mx30 m (1Y)
FFE DN — IR AT TCE 36 AR K 30 em B PVC F3 AR, 43 G0 ( RIS T M 1 ) — 3 ) @ e A 5L, Je
WAL H 0.5 mm, KB RY(TEHN 10 em JERREE, FJZFEE 20 ecm FERATH) 43 512 A C 45 1953
FAE T R JE KO0 S IO A ) 2 SR A AR T4 I (R M el 1t 2 | 76 T (4L IR 19 JE T I, SR 4578 35 W A RHRE
(FEEE ATEas 100 VERAARRE . BU4F 1—12 HEEH 15 HAACSREE IR, AR IURIMEE 3 4, KB NRA
B BRI B A7 534 , /0N 530 I 93 e T 4 e o R A7y i 3 Tl 1 e Vb B At AR o sk R s, o0 )
80°C HET- 2 fH i, AR LS B FE AT B0 5R AR BT i, THAR0 0 25 14 20 i R R BT a0 % LT IS R L TE
i O PRAIL B A, W BRSO A2

BB H A PRI RE S50 M 4Gy, —1) ] Elementar vario MAX CN B8 E TR WU EH C N TR & &,
55—y F IR B R £ 4% Bl -ICP-AES %, Fil ICP perkin 7000 52 H: Si Al Fe 25502 & &, A b —-400 0%
JEREE P ot E SR,

F1 EEOOLPER

Table 1 Chemical properties of the mulching materials used in the experiment

Si it ¢ it N i P it
Si content C content N content P content C/N
/(g/'kg) /(g/'kg) /(g/'kg) /(g/'kg)
11 Bamboo leaves 20.50 456.58 22.26 1.10 20.51
FHHL Rice straw 26.43 423.60 8.64 0.66 49.04

1.3 RS 5T

IR XN, H A SR FEASIEIE L 2 540 3 )2 R4 0—20 ¢m . 20—40 cm F140—60 cm t#E, T HEFE A
WG BB, & H . ERE T A an s . R AL, SRR AN s 2, BILECTE s KA L, Bl v
1% , Bray 15 ; HACER CTRBHRAREY ) a6 Hb - A AL o L6 2.

F2 W HEEAREAER

Table 2 The basic physicochemical properties of the soil used in the experiment

LB e L I5T ot - G M
LR AL g LR A IR s SR
: Total . Organic Total . Available Available
Soil depth . Bulk density pH Hydrolytic N
Jem Porosity J(g/em’) matter N /(mg/ke) P K
/% ¥ /(&/kg) /(¢/k) /(mg/kg) / (mg/kg)
0—20 52.80 1.25 5.03 38.42 1.71 254 76.6 96
20—40 56.35 1.16 5.24 36.57 1.53 159 24.2 150
40—60 53.81 1.22 6.05 34.30 0.98 76 1.6 70

1.4 B4 0 e ol 30 R0 o P O R ) AR
I R = (W -W,,,) /W, x100%
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1.5 B
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2 HERHW
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M5 H oy il A R g i IS R 11 3 I — AR, o A iR T 10% ,5—12 H FERL R F- 34 53 i
HARE IR 12.0%
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Fig.1 Monthly decomposition rate and mass losing rate of mulching materials

TERE T La B oA R v 7 it RRe R 1) o0 A 1 0 3R 1) 79.3 % TN 67.5% (&1 1) o PP i 47 o et 4
RBARA AR IEAR S, RIBE A B ] 09 T | 78 55 0 00 0 S 40 2 SR B, (B N FE 92 20—, AT i 2k
RAE 1—4 HHGHERE R, 5—6 A ATt B it R AR, s MR BT EE 12 H, SR FE R,
FERL 1—4 H BT AR, I 5 T RIVEEE & 42 2 10—12 A A k2%

22 FE#HW C N FEM& C/N ARk

TE 1 a B AR e AT ARG S R AT C & m Bl R A RS I TR (I 2) 7 € S FRET
14.8% FE5. C S NFET 15.3% ;A1 N S fR b 8t T3 m ey ass (| 2) , 20 12 ABf A7t A5 N &5
A3 ABEINE] 25.71 ¢/kg F123.61 ¢/kg, SR IGTFARET Y 1.16 F12.74 £5, Moyl Bk E 2 M EY N & &
By KA ERAE 9 H 4338 27.33 o/kg F124.92 o/kg, 453 1 a WOZM# AT N &8 B3I T 15.8% ;1
FEE N SRNBEINT 174.4% , H EEE DT o,

M2 FTLLE AT C/N SRR, SRR IR RS 3 1 a J5, )\ 20.33 T RS 14.97, F Kl &
K 26.4% , MiAEH C/N M 49.04 FREE] 15.93, FREIREE R 67.5% , b 1—2 A T 26.44, [ 24F T
1 79.9% ,BRit A, e A 22k 5 7rm—2,

2.3 HEmW S Fa S HATTR R
231 Byt si i

B3 R AT RAE R PR S IAE 1 a WA R RE R AR AR A ST A AR AR — B, AR
S F S E) A3 I A e (P AEAN R A A 2 18] Si S e A T ARTR . AR R AT o R R AR
o Si B AR R S A A IR B AR P B R KM (80.8 g/kg) , MASIEHE Si iR 3.9 f5, FEELER
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Fig.2 Dynamic changes in carbon and nitrogen concentrations, and carbon to nitrogen ratio (C :N) in residual mulching materials

YR St FRAE 1—2 AR I IS EAHRBEEEE , FIFELE AR A B i K {H (81.8 g/kg) , JRAIRAE
Si & 3.1 4%,
232 HEasMERARY P HMICR R 100 [ o ppnp

K4 IR, 78 1 a By5- e, MR 559 55 i sk ax A
Yrrb Al 5 A2 Al AR —Z, RIRE 73 A I TH] 1) SE
KB B A i Al SRR S E TS H
SRR BT 7 . RERL A RER R AL & A4k
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1700% , Pyt FIfEE Al &M RIS 9 H —EF 3 EERAN S & BHATLME
FabTh (09 A 2R PR BEEY 0 AL ST RIFEMI b3 Dyamic changes in S contents i residual
ANFEE AL Ak Al Fr il EFFE, 2 10 HJFLR mulching materials
S8 TR, TR A Y AL B i DU 7 G R TG A

Fe Fripfbitadhy Al & AR bR, AR W I —B 50 7 (B 4) o T aRpr Fe &5 Ax
FEIEFE R 0.3—3.6 g/kg, FEEIFRRY T Fe FiAREEN 0.2—3.8 g/kg, B ME 5315k 1100% F1 1800%

PRI S5 I s A h P & AR a3y AL Fe i A8 Ak 25 F ek, AR R B0 BRI Y 0 3L
TERGH P AR e B (B 4(c)) . R R P S EARERN 0.7—1.4 o/ke, Ml AR I
FERI ISR & T 1A% AE 4 R 11 B IR, S/ ME DN H AR R A 8 oy s ATt v P i AR I LA
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233 EEAMERAYT S SRS A TR SR
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Fig. 4 Dynamic changes in Al, Fe and P contents in residual mulching materials
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Fig.5 Relationship between Si contents and in Al, Fe or P contents in residual mulching materials of straw and bamboo leaves
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FELEAL , AT RE RS 20 LLAC RS (T 1) o 34, Si & b i BAB 0 33 U EL A e AR A Ml g4 i e v
1 Si F i s TATHE (R 1), X AT BRSR AR H P34 50 fff RN AT 05— JR R, AR5 | SR FH i A8 A WL
R TP AR R Ry T R L bl S SR AR 7 B B R R IE RN B AT AR SR N S R o R sl A
AR AR DRI H A T S A b 7 A G A A S 00 o R A A R 22 S TR, Ry T A b R R R RN AT I 3
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TR 26 WA AR R 2544 T 14 T8 Probkcts N 20 e B R TR A, 8 5 S B AR = VR 2 B A 22 53 A4 SR I 5
GGV, R 38 0 3 A PN B2 A S R R A S R HRAR B Ak, R T AR B B SRR TR Y
OYFEIRES B 7R AR PVC /i BE IR T/NL, IR FLE R 0.5 mm BYJE M5, (8 N S REAR
SxPyE ORI I HAm SRR B, DU e S vl RB 23 AR B S5 TR i AT

MR Y RS SR, AT RIS R4 i e Ah T 3—10 F, EZE Rl TR IE, Ak P i M
SR, PR R B P T N 70 S A AR A R R R 4 A SR R R B A R T
78 5 H SRR FRE S & A K 0 A O RS, R 3 ) B RR AR R b sl T R e R o 3R A
Sy FEP IR A SRR 2R RN B e e IRV TN ARSI T S R A A B0 7 A8 A AT R
RIHEIE 16.3% M 19.1% , iREEEHH | T C N C/N L5 5 /T AT 45 B — 30 A7 FIRS 578 4 ot
FErf C S BAER IR I N R i N U R M E MR EEY R R R i) N R E £ R
ERAN DU Sl s b - e Ay 003G sh A 56, 40 R R N R A S I nT fgik 5 -
EAT SR ia N RIS FBA L,
3.2 EFRAYT S SR LS HMIT RN LR

AR P, B R AR S E BT E A XS Si OGRS S TR R R 1 A
Ky MAERA I I R AT P Si S i i, 3K AT RE S 477 I o 0 2 SR A g K T 30 3 4 A 3
o Tt K IR 5 A R RO R AT 4T 2 R A — Su U DL A3 gk 1 o LS 8 4T S 5 A 3 1
PERE R X L) BT 0 o, 7oA T T R AR A T AR A Si B TR, BRARYh s
5 Al Fe &2 (A 2 W F AAHOCH:, TS P & &2 [ JC B EAH M, nTRRER N Si 5 Al Fe B4 57
FRLBET TS P AR R AR i B P IR SR8 BB BN A X B 4
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