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Decomposition dynamics and nutrient release of mixed fineroots of Castanopsis

carlesii and Cunninghamia lanceolata
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Abstract; In natural reserve of Jianou, Fujian, fine roots of Castanopsis carlesii and Cunninghamia lanceolata were selected
and categorized into 0 — Ilmm and 1 — 2mm size classes in diameter to study their mass loss and nutrient release in
decomposition by litterbag experiment with mono-specific and mixed litter in both C. carlesii and C. lanceolata stands for
720 d. At the initial phase (0 — 270 d) of decomposition, a synergistic effect of root mixtures on the mass loss was
observed. However, an antagonistic effect dominated at the late phase (270 —720 d) of decomposition. The pattern of
nutrient release differed from that of mass loss in the decomposition. In the initial phase (0 — 360 d) of mixed
decomposition, a synergistic effect was shown for the release of N, P and K, while an antagonistic effect for the release of
N, K in the later phase (360 —720 d) except for P which showed a neutral effect. The effect of fineroot mixture on mass
loss and nutrient release could be closely related with the dynamics of soil decomposer community, which necessitates the

further investigation.
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VR VIR G 7 AR BTTEI , B AT [R) R 9 Bty o0 (L A0 S (B D B, 5598 -& 0t 0 LU (3 AT LB DA
RIRAMBRERS T, A AR IAVESE TR R IR A RIS R, WAESREFR MBI E
KETTRR, EAEBF AR, SBOE USHE A 20 5 o — e pfiiag .

EAZRER FBERARNTHES RS I B B R ) R E R, — BAZ KT, FEETHRA
VEY) SRR, MELLAMR S BCR MRS ENE Y . RER A RFER AR X ANE & X e B R
o CRE R RE AR ) SAZ RIS A & BN TARHE v , S o a2l 5070 1A 6 W O AL B B B R i B (R R TR )
SRAFEMEIR . BATIIE GRS BTN T AR S A AR % RIR A MR, F- 1R
AR YRR R AR R A IR AR A I o AIAR AL AP YA 95 1 B0 B B 4
o, HIE T MR R SR E R R A EER A 85 R IAR IR A M M R AR . A
SCERPE R G RFOREE S5 5T ARYR , BH 5 IR & 2 B b T E S R SR Bl 45, DA 52
AR N TR ] 2 B R BB AR .

1 HREH=E
1.1 5 Ao

I TR B R T 0 AAK B AR IR I IX (27°03'N, 118°09'E) , 3 4b I3 L fk AR Fg , B 1L Bk VG b 5 &
PR ZE SR, AR ISR 19. 4 C L 4EBFEKE 1731.4 mm, EHZE K & 1466 mm , AHXHREE 81% , 470
PR 277d; LI NTER AR BENLALE, BZHYBEXFET AARKBA R X b, Kb &R
(Lauraceae) AR 2P} ( Magnoliaceae) .52 3} Bl ( Fagaceae) #1352 #} ( Elaeocarpaceae) | ILiZ5F} ( Theaceae) . 5&FH Ft
(Agquifoliaceae) ILIBLE} ( Symplocaceae) F14x 25 M B ( Hamamelidaceae ) 250 3, 2005 4E, 43 BN AE K AE FAAZ AR K
Gy AL E A RS 5 A 20m x 20m FIARAEH , BEALINE

(1) KAERETE  FRHbIE I 275° P33 B 15°, 14k S10m, T ERRBIEIR . FFAKZE £ 2 B Kk ( Castanopsis
carlesii) W F ( Liquidambar formosana ) | %2 5E #% ( Castanopsis fargesii ) . 1 [& #% ( Castanopsis lamontii ) | 7K faf
(Schima superba ) . ¥ M- 111 B} ( Symplocos anomala ) | Wi YL #E ( Cinnamomum chekiangense) J & 75 & & (llex
formosana) 4/, BRI FE N 0.8 o FHOKAE A EAERD AR 2y 120a, RIFPA LY (5 60% , Wi TLEE AT FT o Lo
WK, EAREREHE EEZM R R EH 1L AL ( Symplocos lancifolia) . B % AR ( Adinandra millettii ) | 11 L
( Symplocos paniculata) #HiFAS ( Eurya loquaiana) . & 54 Wi YL K3 ( Elaeocarpus decipiens) %%, TV AR
= U R 44 (Ardisia punctata) £t 22 , HoR kL ZE 1L ( Maesa japonica) \Ji)'F 2% ( Tricalysia dubia) , HANJZ F
58 Bk ( Woodwardia japonica) \¥EHH] ( Sarcandra glabra) FF4 %,

(2)fZAR  FEsthIg ) 300°, -3 35 BE 21°, #§4k 350m, 2y 1969 45 35 19 N bk, W R B — , bR 4345 4
AR EER 0.9, EARZUAZRL &SN E, EARMER EIMHE, R BRI RAE & 13
B 1,

R1 KM AMBEEFER i+ BB R
Table 1 Forest characteristics and soil physicochemical properties of the study sites of Castanopsis carlesii (CAC) and Cunninghamia lanceolata
(CUL)

MRITRHAE 0—20cm - 3EPEAb M

Forest characteristics Physicochemical properties of 0—20cm soil layer

JKf# N

FRARAAY i"[zi?nﬁiri FHlate G AL &N &P Wate{'(-fssolved
. Mean DBH Bulk density organic carbon Total nitrogen  Total phosphorous .
Forest type height / /( -3y /o /(mg kg™1) /(mgkg™") nitrogen
/m cm g cm o mg kg mg kg /(mgke!)

KA CAC 23 29.4 0.74 3.83 1.28 0.27 146.9
A& CUL 18 18.3 1.25 2.86 0.81 0.40 93.3

1.2 Bkt
TEARME I AR, R R IRIEAZ AR, BB G B RK pP e, BR B AR R _EMEE B 38 ARIEAR 9 51
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T Bt B AR R 5 AR A B S R B S X A FETE AUAR , A BRVEAAR AR, 5 T /5 #EFF, B R T 24h,
3B 2 MR (0—1mm, 1—2mm) 553 51E S
1.3 ZHiR 53 fif

FEHUR/N 10em x 10em, AR 0. Imm [ Je B R4S, RIBRFBMAM Y FRTE 2.0 ¢ AR (BEE
MR 1:1 B LB ARFRBE AR 1. 0g) , T 2002 4E 2 H 485 FH7EHL T 0—20em 12, HHik
P30 4SAE S Fe b P RO B (1:3:1) o [RIicEs [R] 3 4% S 90.180.,270,360,450.720d , AR EL 5 4%, | |
THALAE 1 48, i 3 4%,

P LB B BRI S (BT 0. Imm W) A B RAK PR PSS, Wi T, — 3R 70°CHET 48h, ByiE, 43
A3t 0. Tmm A1 0. 25mm G F T 0229 S 20 B ( T 22 B4 BRVS PE W IR BR AN TR i) S €N P (434,
Hh—FRA R, 8OCHE T 45T, Al 4 (i 7 XFFRE , F TR 4RI R &,

1.4 fb245rHr

¥ H Elementar JTZ 43 H7{X ( Elementar Vario EL Il ) Mg A C F1 N & & ,P FAHE LA, K H A0
BT A2 R A E FA HURE L C it
1.5 Sitsrtr

FIF Excel F1 SPSS13. 0 {4 # T HHR G T HT. R R J7 25317 (One-Way ANOVA) Fifx/ i
EZFVE(1ISD) WBARFHRAR M ZR(BEMR P < 0.05) . MAREMR TEBRAR = (HIRWIHTE
- AREREE T2 ) /W1 IR T x 100, 4H4R 43 fift 3 28 ] Olson FEHEAIIT . X/ X, = exp( —ke) , 3 X, AR )
VIGREE &, X Dyt iE] « B AHARER B8 T2, k SN oA 50

KA SR EARIR A /MR T B AR 5% B R BE A T 572

BEMRTIME(% ) =[M,/(M, + M) ] xR, +[ M,/ (M, + M,) ] xR, (1)

K, R, R, M RAZSA 5K AE ZHAR B 00 43 AR B 6 T B BR B 2R, M, , M, R A2 KR 5 R 4R TR & B i 90
FE,

R A A7E Y E B X 3745 B S S E 5 FOE ) ELAR S5 3R, WAZ AR 5K BE AR IR & 43 2 B FEAE A
HAER#AT R

(1) FLME ST E T 225 (P > 0.05) 0l A 5 B Z[AITCAHEAEH ;

(2)EFTNMERZE (P < 0.05) (L FHMIE, W A 5 B Z [RIFFAERHIER ;

(3)EFLMERZE (P < 0.05) = FHME, W A 5 B ZRIFFEMHIE
2 ZR5HW
2.1 2R oK GAR P LR fb 2P

MAZARFIARAE AOAR b 2 R A B 22 B, KRB AR w4 NP K ¥R BE B2 FAE AR (P < 0.05) , 7
AR R F WA ERAE D) R B LC/N (C/P IR Y /N MR AR /P ¥ B T2 AR 40
(P < 0.05) ; [F—F P RRIZEZAR AR BARABHZER(P < 0.05)(£2),

2.2 HAREMFNIR AR T ER 57 0E
2.2.1 HRMETEBRR

MR MRS R REE R AAR R, 73 360d B O—1mm AR T E K 33K 74.2% ,1—2mm
ik 80.7% ; I AR HAR RN , 43 360d B O—1mm Hl 1—2mm AR T EH K 253155 54. 8% F141.2% (&
1,%£3) . IREHR#E 360d J5 ,0—1mm 2% AR ZEAZ R PRFIRBE IR 53-8 2843 51 58. 7% F1 56. 2% 51—
2mm BRRANR 5350 39. 1% F1 44. 3% , MR G HAREAR RS T RRE BEES (P > 0.05)
(B 1,%3) (HIREHIR O ERE /DT REFORM AR LM S E N SERARBMIREREREES
(P >0.05) (E1,%3), 5% 720d B ,0—1mm ZR5IR & R T IR BB KT [FARF 50k 1 KAk FAZ
ARYIAR, M 1—2mm BHIRA RS 0—1mm BHIRS AR AR (B 1) . F Olson 5507 # W] AR LT H
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BT E IR I AR, 0—1 mm ARG ANMRAF S0 3 80007 K% (0. 0038) > #2K (0. 0024) > R4 (0. 0015 1E4Z
A ;0. 0013 FEARAEK) 51 —2mm F25% W JEKAE (0. 0059) > {45 (0. 0011 ZEAZAHK;0. 0017 ZERAERK) > 42

7(0.0010) (5% 3) .

F2 MAMAKBEARDGBLFER
Table 2 Initial chemistry of Castanopsis carlesii and Cunninghamia lanceolata

AR N P K AR P P
Root type /(g/kg) /(g/kg) /(g/kg) Extractives/ % Acid-soluble/%
A CAC 0—1mm 10.3a 1.94a 20.8a 42b 19b
1—2mm 7.4b 1.87a 16.1b 43b 24a
A CUL 0—1mm 5.1d 0.39b 6.2¢ 5la 11c
1—2mm 6.0c 0.31c 5.2d 43b 11c
A BRI N op BAWII/N BRI P
Root type Acid-insoluble/ % Acid-insoluble/N Acid-insoluble/P
A CAC 0—1mm 40b 45d 239d 42b 20c¢
1—2mm 33c 66¢ 262¢ T7a 18¢c
A CUL 0—1mm 38b 95a 1249b 75a 62b
1—2mm 46a 85b 1663a 75a 88a
=3 R R/NG PR PHEZ FIZ R BE (P < 0.05)
—— Kb —|— A —A— A1 —— EA2
120 1= 0—ImmZitE 120 = I—2mmZiH

100

(=3
S

80

>®
(=}

60

40

FHEEER
Dry mass remaining/%
= (o
(=) (=)

THEERER
Dry mass remaining/%

20

8]
(=}

0 I I I I I I I | 0
0 90 180 270 360 450 540 630 720 0

90 180 270 360 450 540 630 720
435} ) Decomposition time/d

RAE1 REMIRLEAZ AR 4 TRE2: R A ARAEARBE S 13

E1 @ARIBTERKIDE

Fig. 1 Percentage of dry-mass remaining over time in decomposing fine roots. Bars indicate standard error

2.2.2 REMEETESE R HMES S E

KAEFIRZ AR AR IR A 43 ,0—1mm 2 AHAR A% 180d B T E 5% B 3 90 I 1B A F 75 A 36 Ak 43 £ S 0
16,360d B T2 5k B A 30 I {E /N T S MR, 18 & AR TE W Ak 2 B0 AN 7E 90d I BL B E 2 5= (P <
0.05) ,3&H 0—1mm 2R AMRIR G 2 AR A (2 2E1E TG AN EAS T 20 , R & 4R 0l Je A B0R 2 3IA
AR IR o 1 —2mm RFAARIES 70 180d T E 5k B R BE -5 W MABAR 2 B SSE B BoA B 3L
FZE5(P > 0.05),180d J& BIUME/N TP MMRK AR F 20 B SEIUME , HLH A 2R B AR A 4IAR T AR B R
INFREARMA ), R 1 —2mm 2GR & 70 5 0 32 203 ] VR, (EORBE AR A F TR & 4RI 7
fi(R4) .
2.2.3 RAEDEE N.PK FR505R B B0 E A SSIE A HLEL

KEERIZ AR MR & 7 i R P NEOREOR—R AN Jo 8 )5 B 72 .0 — I mm AR G 3R & AR 270d Rl
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Table 3 Mass loss rate and decay constant (%) of fine roots after one year decay
. . i PN N .
A RIHS AR FOONT ERMTE mati 9so 5T
. ) CEPE S CEPE S
Treatments Experimental Decay R . Half decay 95% decay
Annual predicted Annual observed R R
of fine root forest constant/k time/d time/d
mass loss/% mass loss/%
0—1mm ekt CAC KA 0.0038 0.9833 72.6 74.2a 202 795
CAC stand
A CUL A 0.0024 0.9669 53.4 54.8b 329 1257
CUL stand
BE AR
Mixed roots CUL stand 0.0015 0.8371 50.3 58.7b 356 1891
KA
CAC stand 0.0013 0.8165 49.7 56.2b 356 2127
. PS4
1—2mm ekt CAC 0.0059 0.9683 82.9 80.7a 183 562
CAC stand
A CUL A 0.0010 0.8764 34.0 41.2b 598 2627
CUL stand
ey AR
Mixed roots CUL stand 0.0011 0.9524 38.9 39.1b 544 2637
KA
CAC stand 0.0017 0.9094 51.8 44.3b 381 1736
[F—3 UG R RR/NGFRINF R BEZER (P < 0.05)
F4 TANBHBREBEAARTERBEFRNEMNEELE
Table 4 Comparisons of predicted value and observed value of mass remaining rate in mixture treatments
b RIS SR REL Decay time/d
T Experiment
reatment stand 0 90 180 270 360 450 720
R
0—1mm S/ % A 100.0 0.0 83.9+3.7a 60.9 £2.6¢c 51.5+5.3cd 41.3+3.2¢ 40.8+3.1b 36.6 +4.2a
Observed value CUL
PN 7N
CAC 100.0 0.0 69.4 £2.8¢c 59.2 +3.9c 51.7 £4.5cd 43.8 +4.6¢c 42.0+3.5b 38.4+3.3a
Tﬁ@ﬂﬁ/% 100.0 +0.0 87.5+4.0a 72.8 +3.6a 48.9 +3.5d 35.5+2.7d 24.4+3.0d 14.0zx4.1d
Predicted value
[Sie] A
1—2mm WL/ % A 100.0 0.0 75.0+2.6b 69.2 +3.1ab 68.4 +4.3a 60.9+2.6a 55.8+3.9a 39.6+3.5a
Observed value CUL
PN 7N
CAC 100.0 +0.0 85.8 £4.5a 66.3 £3.6b 61.3 +4.3b 55.7 +5.3b 33.4%2.9¢ 31.2+2.2b
Il
B/ % 100.0 +0.0 85.7 £3.3a 68.2 +3.6ab 54.6 +5.0c 39.1+1.8¢c 33.5%2.5¢ 27.0%2.3c

Predicted value
[F—3BEEH AR/NEFRMFRRBEES (P < 0.05)

TEPIA M PR N B4, BUUMEAE I Al W — 8 453 78, 360d T4 N B BER, WAk a0 i 52 T
BWHBEZER(P > 0.05) , {HILJE HNE KI5 B LT L0E, TR G F A T N /8. 1—2mm 42
FAMMRIR G 2R N 5 B SRR DT A B 1R 4/ T PSR B bk 2 o i SEUE, 720d J5 Ak o
N H5k B R LMER A BEZR(P > 0.05)  YiBiRG Mg N BERGEMHER (K S) o

KEEFEZAMRIRS i, P 2R ERBHKRF. 0—Imm BRERE R P A5 B R EE
270d J& B /NF RIS AR o A SEIE , AR SEME R A B 25 (P > 0.05) (3R6) , HlIR & 05
BT P RREIR . 1—2mm BREARIES 70 P RIS RBUUME R0 SEME = 18 RN B AR, {5
720d 5 —HBAHBEZER(P > 0.05),

K W Rt 2 B BRI R o 0—1mm BREOKBEFIZARGARIR G 7% 360d J5 TEKAEA E K 5
B R RTERAMER), (B4R K 5B AR STE AR T BUNME ; 1 —2mm f290R -G 4IRTE % 180d J& K 95k
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B R S (LXK T FIUAEL, 360d J5 A2 R ARAAR 7l 5 B R TAERMEM 19 . RIAGIMRIR S IR AERIA
o K BEHOERA — (AR MHER (R T) .

®5 FTRSBHRARSENZEESVH N BHE S ERNEMNEELER

Table 5 Comparisons of predicted value and observed value of N remaining rate in mixture treatments

b Xy SR REL Decay time/d
T Experiment
reatment stand 0 90 180 360 450 630 720

S % A

0—1mm Observed value CUL 100 £0.0 161.2 +7.0d 113.5 £5.3c 130.2 +6.6b 89.1+5.8c 87.1%5.9¢ 77.7 +4.2b
KA
CAC 100 £0.0 108.7 +4.0e 119.3 £6.4c 115.6 +3.5¢ 97.3 +8.6¢c 89.1+4.5¢ 78.5+6.2b
N1
Tﬁ@]ﬁ/% 100 £0.0 172.0x7.1c 154.9 £5.1b 108.7 +6.3d 83.3 +5.3d 64.0x4.3e 43.4+5.1d
Predicted value
S
1—2mm S/ % A 100 £0.0 181.4 +7.0b 181.5 +6.5a 197.7 +3.4a 180.4 +4.3a 154.6 £8.4a  96.7 +5.3a
Observed value CUL
KA
CAC 100 £0.0 247.6 +6.3a 175.8 £8.5a 137.1 +£6.1b 156.3 +5.6b 96.4 +4.3b  96.2 +4.4a

T & %
Predicted value

R —SI R A A R/NE PRI R R B2 (P < 0.05)

100 £0.0 169.2 £5.5¢ 153.4 £6.3b 119.8 +5.2¢ 90.9 £8.2¢ 75.9+4.8d 58.5+5.2¢

®6 FRSBHRARSEP RBESVSG P ENE S ERAEMNEEILE

Table 6 Comparisons of predicted value and observed value of P remaining rate in mixture treatments

b Xy SR REL Decay time/d
T Experiment
reatment stand 0 90 180 360 450 630 720

S % A

0—1mm Observed value CUL 100.0 +0.0 83.7 +5.6ab 60.6 +3.4a 47.3 £3.6b 33.5+2.9¢c 30.6+3.1b 24.0+2.9a
AR
CAC 100.0 +0.0 68.8 £5.3c 58.4 +4.4a 46.9 +5.2b 33.8+2.1c 30.9+3.0b 25.1%2.4a
N1
mwﬁ/% 100.0 £0.0 78.6 +6.6b 62.0+4.7a 41.1+3.2¢ 29.6+2.4d 20.2+3.4c 10.0+1.8b
Predicted value
S
1—2mm S/ % A 100.0 0.0 67.3 £6.1c 54.2+3.7b 50.7 £3.8ab 42.4+3.1a 36.5+3.6a 24.6+3.3a

Observed value CUL
KA

CAC 100.0 +0.0 88.3 +£4.1a 63.4 +2.4a 53.2+3.5a 45.2+4.7a 24.9+2.8¢c 22.0+3.8a

T & %
Predicted value

R —SI R A A R/NE PRI R R B2 (P < 0.05)

3 g
3.1 FTEHK

— BN ] AR AR B R R R B, BRI BR AN P IR (R R O ) YR (C/N FIER AN 4
P/ N, T AR LE 4R 2, DR1 S A P A AR LA B R A S e 252 A5 e B BB A K Al AR 4
HR(0—1mm 1 1—2mm AR % %5512 0. 0038 F10. 0059) FAZ AL (0—1mm F1 1—2mm 72
PRI ¥ K535 0 0. 0024 F10.0010) Jg iRy, SCFF TX—4518 (K 3) o

EHiE H — S IR & DT R B, SRS Y 0 3R VR B AT TR 22 S I TR W) B 0l 2 L AR G
AR T ELBCR SRR OGRS BN AN S PRI MR B NP YR BE (22 5 RN S o ARBIF ST B A R B
PR3 R R B A AR R AR A O B 18 0 Ak B A2 AR AR (A2 AR ROR B AR W S AL M R AR 2) AT IR & 201
SR BRAE 0—1mm REARIR G i A Bl TE AR B R SCE/ D THIMER B B (R 4) , BREX
AR A AL B T 4R 20 , (B ZEBT ST IR (720d )5 ) , IR-A AR 0% 5. 3248 T AZ AR KA AR Bk 2

100.0 £0.0 84.0+8.3a 63.0+5.1a 48.1+4.0b 37.6+2.8b 32.6+4.2ab 26.0+3.9a
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fi#(P < 0.05) . Hansen S5 HBFFE A BULETR &5 73 FROAN [R] ik 39 b B AL Ak 2 A0 o 280 5, 1HH v iy S IR
MR o 1—2mm BYIR A YIRS T KR AR B0 AR T R T A A QAR Bk S , (/1N el
AR B S AT R R R PIME (P 1,38 4) , X R WIXS O—1mm ARG ANMRA UL, 15 A0 HEX P 4AR 73
it S AR B AR 5 TRk 1—2mm ARRANRT S , i TR 3 ok X 2R & 20 Ja A2 AR FORAE 2 AR 4%
H BT EIRR R, A EFIWIR S AL BRI H] T WERhA0AR 520 A , (EARYE -5 BUAE K HLBR (3R 4) , BE TR-& AL B4
il TR ARFORKEIR & AR B 20 o

®7 FRSBHNRARSEKRBEELE K BENE 2 ERUEMTAELER

Table 7 Comparisons of predicted value and observed value of K remaining rate in mixture treatments

AbBR Xy SR REL Decay time/d
Treatment Experiment
reatmen stand 0 90 180 360 450 630 720

S % A

0—Imm Observed value CUL 100.0 £0.0 52.4+4.3b 31.6+3.6b 21.5+2.1b 14.3+1.6¢c 11.6x1.1c 8.5+1.7¢
KAt
CAC 100.0 £0.0 42.3 £3.3c¢ 28.2+2.3b 23.2+3.2b 18.3+1.5b 15.5+1.5b 13.3+1.0b

T & %
Predicted value

S % KA

100.0 £0.0 55.6+5.3b 31.1+3.0b 19.2+2.8b 12.9+1.8¢ 6.0+0.8d 2.7 £0.4e

1—2mm Observed value CUL 100.0 £0.0 52.6+4.1b 41.1+4.1a 38.7 +3.2a 33.3+3.5a 26.9+1.5a 17.6x1.2a
PS TN
CAC 100.0 £0.0 63.3 £6.2a 40.9 +4.0a 35.7 +3.6a 30.6+3.8a 16.7+1.4b 13.7x1.1b

A %
Predicted value

[Fl—3BE G A AFRNE PR FR B E2SF (P < 0.05)

TERZ AR A o 8 7 TR AR o, RO S5 8 BRAZ AR I RS [ EL 9] ) R R ( Phoeba: bourned) T
TRA S AR 3 A0 07 B A A I B 81 F 38 DK T 34 KM 5 BE R 25 4R B A2 K 5 K 1 i ( Michelia macclurei var.
sublanea) FEAK (Alnus cremastogyne ) & ¥ MR G B 43 B 328 BOR MR BEVE A, ELIR 4R FH 5958 55 15 e AR
FE WM N S BA —EREMXERY . MITERA SR BIARE T 505 B & KR b3k
oy BRI T Y A SR L B R 37 40 AN [R) ST b B R 9 1R 6 Ry o0l 3 )36 BB B R BOR 5% 5 1R & RV )
97K 53 W BT ARRAE AR 280 B3 5 A [ Jo b 1) R 9 0 2 TBI T B TR 22 A8 R 7 3 00 W 1 i DA B0 o b e 2 R v )
HIE TR AR B, 2 43 il 3 A, {H B R T 45 i BIF X AR Y, A2 R R 5 ( Castanopsis hystrix ) | 1% 43
( Cinnamomurn camphora) \J|# ( Kalopanax pictus) A faf ( Schima superba ) M- JA7& ¥R & 7 b A FAEAH BAE
FASAHE AR FAAR /AN o AR B 1L 36 B ( Pseudotsuga menziesii') 5 7K Jit 3 W J3 AR ) W v 1 4
(Populus tremuloides ) &G 51 , A 7 A TAR AR HE 3800 , S T -5 4 27 PR B AR 9 R ASH ( Pinus flexilis ) 1
B T BRSSO o AT, 2E7T 22, Hoorens 25 IR I AE 25 R et 35 Fhig) i fb 2 vk R AR (L IR B R
A R Y& AT IR & RTINS S IR & 2 W R T V1) i A 22 M R 0 22 53 A R TIOR3 S800E F) B
HFERR Y

YRR 2R TR R R EMMRE RSN EER" , ARREDRSWET B S
LAV IR, MR MR B N R 2 . TH, RRMRE YRS R IR S MR A K A AR R 32k i AT
fiE, 40 Blair 25 % BUAN G B AN TS RESH R R VS WIR-A TS SR T M, MEA L U BRI . Rk, BF
RERENRAY P MRE I M SR s B R B A 540 3 R MM K 56 R 48 R 1 7%
YRGS RAINIEL . 0, B 2RSSR BRAAR S IR SSMR IR B W) J i R MR R 5T b R IR BRIRSSHR IR & TR 7%
Yo 3 DRBE(HE IR EMER ) MY EBE AR 4—5 £, I N X R IR TR 5 ) 7 fife 3 2
KFMMBEE Y RO EBEFEEP . Zhang 2%} Ei A% ( Castanopsis eyrei ) 15 B ( Pinus massoniana) i 7%
YIHIR A SHRBTST RN, A [FIAL B J 5 P 40k 3R 5 B (OB R -6 BUEARSE ™ o Kaneko il Salamanca

100.0 £0.0 58.4 +5.4ab 30.5+3.6b 22.7+3.1b 13.8+1.1c 11.3+0.9¢ 5.6+0.7d
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Xt HASLLAR (Pinus densiflora) §t i 844 ( Quercus serrata) ML AT (Sasa veitchii) MR M BT 2 B+
Sy BE B g it R R W AR ol TR R T ) S TR PR PR S BB AR o

AWTEH A2 ARFORBE AR & 2 V1A AR 2R R T JE B s VE T, AT RE R i TIR G VI T H
WY BRPEJ, S Ak B , AT 42 555 20 38 TR BTG AN S5 A s T 05 30, o T Ak e 7R 0 i R s 5
YER, IR A 0 I A B 1y B S TR P R A, AT R AR A 2 BV RS A S R . 0, SRR Ve v
ABREMET JREYR" T EYR S 5 (R B S 0 45 610 , 530 23 4% 1 40 R AT DA U 9%
Pyle) A5 , BRI MM N A B RAR, 45 R MR T IR GV W BRI AR Y ) i, MR
A A S IR MW, BB PR T IR REA R R BTR A R B, A b B HRK, HHESER
XA BB PRAHCRE AR (ER ST P O AT B, A R X B IR, TS BUR & 2 RN TR K
SRR | AL AR b B KA IR 5 AR SR A AR AR IR A, T R S A E SO VR T
R B ORI AR A 4 3 T 20 T A2 RAIAR , TR T IR S B AR I s R
3.2 FEABIK

BEY ST ERKR SRS BRAAER KR, WHA AR, 184 V8% %143 i =2
B IR A MR IR BB %, 2 IR R VA ¥ Y 2 [ AR ELAE L, 320> I B VR BE MR B A
R AR A SRR R S AU A A T H, R IURRE RS AR AR IR A 4 P N K
R 32 2 T 4 s PR Bl 2 O, (BT SR R B SR BA BE AR WRE T RS
G T IR ELAE AR A 2RI O, 5 B NS B I SE B Bt LXK AR 0 P A R R v 0 4
viy. 8
4 #Hit

FEARFKRAE ARG 0 A — 2 RO RIS B ) T T E R AR Bk, 2 A B 1k
JREYERAE 2o i A REVE AR T R R o BEHIWOREE BB &S 1E A2 AR IR R R i
EARNTIHESREHFRDIEI , BT Z L& 1 IR FRE YIRS R, XA TR RRABIT

RARHVARIR & DT, BLE I BH& B, W A A2 P AR Y RS SR+ 8
BEHI ARG LA B R o TR 6 o O B o0 PR R B R 3 5 T AR LS R LASE N TR 3 0 R KL

References :

[ 1] Aber]D, Melillo J M. Terrestrial ecosystems. Philadelphia, PA ;Saunders College Publishing,1991.

[ 2] Schweitzer J] A, Bailey J K, Hart S C, Whitham T G. Nonadditive effects of mixing cottonwood genotypes on litter decomposition and nutrient
dynamics. Ecology, 2005, 86:2834-2840.

[3] LiaoLP,MaYQ, WangS L, Gao H, Yu X J. Decomposition of leaf litter of Chinese fir in mixture with major associated broad-leaved plantation
species. Acta Phytoccotogica Sinica,2000, 24(1)27-33.

[ 4] Hoorens B, Aerts R, Stroetenga M. Does initial litter chemistry explain litter mixture effects on decomposition?. Oecologia, 2003 ,137 :578-586.

[5] Ganjegunte G K, Condron L. M, Clinton P W, Davis M R. Effects of mixing radiata pine needles and understory litters on decomposition and
nutrients release. Biology Fertility of Soils, 2005 ,41; 310-319.

[ 6] ZhangP, Tian X J, He X B, Song F Q, Ren L I, Jiang P. Effect of litter quality on its decomposition in broadleaf and coniferous forest. European
Joumnal Soil Biology, 2008 ,44 :392-399.

[7] Gartner T B, Cardon Z G. Decomposition dynamics in mixed-species leaf litter. Oikos, 2004 ,104 :230-246.

[8] LiQL, Moothead D L, DeForest J L, Henderson R, Chen J Q, Jensen R. Mixed litter decomposition in a mahaged Missouri Ozark forset
ecosystem. Forest Ecology and Management, 2009, 257 ;688-694.

[ 9] Samantha K, Chapman, George W K, What type of diversity yields synergy during mixed litter decomposition in a natural forest ecosystem? Plant
Soil, 2007, 299.153-162.

[10] Lin KM, Hong W, Yu X T, Huang B L. Decomposition interaction of mixed litter between Chinese fir and various accompanying plant species.
Chinese Journal of Applied Ecology, 2001, 12(3) :321-325.

[11] Lin K M,Zhang Z Q,Cao G Q, He Z M, Ma X Q. Decomposition characteristics and its nutrient dynamics of leaf litter mixtures of both Chinese fir
and Phoeba bournei. Acta Ecologica Sinica, 2006,26(8) :2733-2738.

[12] Briones M J I, Ineson P. Decomposition of Eucalyptus leaves in litter mixtures. Soil Biology and Biochemistry, 1996,28; 1381-1388.

http ://www. ecologica. cn



634 £ F ¥ W 30 %

[13]
[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]
[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]
[33]

[34]

[35]

McTiernan K B, Ineson P, Coward P A. Respiration and nutrient release from tree leaf litter mixtures. Oikos, 1997, 78.527-538.

Wardle D A, Bonner K I, Nicholson K S. Biodiversity and plant litter: experimental evidence which does not support the view that enhanced
species richness improves ecosystem function. Oikos, 1997, 79 :247-258.

Robinson C H, Kirkham J B, Littlewood R. Decomposition of root mixtures from high arctic plants: a microcosm study. Soil Biology and
Biochemistry, 1999, 31:1101-1108.

Quested H M, Press M C, Callaghan T V, Comelissen J] H C. The hemiparasitic angiosperm Bartsia alpina has the potential to accelerate
decomposition in subarctic communities. Oecologia, 2002, 130.88-95.

Smith V C, Bradford M A. Do non-additive effects on decomposition in litter-mix experiments result from differences in resource quality between
litters?. Oikos, 2003, 102:235-243.

Yang Y S, Chen G S, Guo J F, He Z M, Chen Y X. litter decomposition and nutrient release in a mixed forest of Cunninghamia lanceolata and
Tsoongiodendron odorum. Acta Phytoccotogica Sinica, 2002,26(3)275-282.

Yang Y S, Chen G S, He Z M, Chen Y X, Guo J F. Production, distribution and nutrient release of fine roots in a mixed and a pure forest in
subtropical China. Chinese Journal of Applied Environment Biology, 2002,8(3) :223-233.

Ryan M G, Melillo J M, Ricca A. A comparison of methods for determining proximate carbon fractions of forest litter. Canadian Journal of Forestry
Research, 1990, 20:166-171.

Hendricks J J, Wilson C A, Boring L R. Foliar litter position and decomposition in a fire-maintained longleaf pine-wiregrass ecosystem. Canadian
Joumnal of Forestry Research, 2002.32; 928-941.

Chapman S K,Koch G W. What type of diversity yields synergy during mixed litter decomposition in a natural forest ecosystem? Plant Soil, 2007,
299:153-162.

Chen J L, Xu X J, Jiang Z L, Zhang W Z, Zhang ] Y, Jia Y Z. Studies on the Turnover of Fine Roots in the Secondary Oak Forest of Kongqing
Hill. Journal of Nanjing Forestry University, 1999, 23(1) :6-10.

Silver W L, Miya RK, Global patterns in root decomposition: comparisons of climate and litter quality effects. Oecologia, 2001. 129 ; 407-419.
Yang Y S, Chen G S, Lin P, Huang R Z, Chen Y X, He Z M. Fine root distribution, seasonal pattern and production in a native forest and
monoculture plantations in subtropical China. Acta Ecologica Sinica, 2003, 23(9) : 1719-1730.

Liu P, Sun O J, Huang J H, Li L H, Han X G. Nonadditive effects of litter mixtures on decomposition and correlation with initial litter N and P
concentrations in grassland plant species of northern China. Biology Fertility of Soils, 2007 ,44:211-216.

Hansen R A. , Coleman D C. Litter complexity and composition are determinants of the diversity and species composition of orabatid mites ( Acari:
Oribatida) in litterbags. Applied Soil Ecology, 1998, 9. 17-23.

Kaneko N, Salamanca E F. Mixed leaf litter effects on decomposition rates and soil microarthropod communities in an oak-pine stand in Japan.
Ecology Research, 1999, 14 . 131-138.

Blair ] M, Parmelee R W, Beare M H. Decay rates, nitrogen fluxes and decomposer communities in single and mixed species foliar litter. Ecology,
1990, 71:1976-1985.

Taylor B R, Parsons W F J, Parkinson D. Decomposition of Populus tremuloides leaf litter accelerated by addition of Alnuscrispa litter. Canadian
Joumnal of Forestry Research, 1989, 19.:674-679.

Xiao C Y, Huang Q C, Ruan H H. Characteristics of decomposition of litter from pine, oak and pine-oak mixed forests. Acta Pedologica Sinica,
2002, 39(5) :763-767.

Hittenschwiler S, Vitousek P M. The role of polyphenols in terrestrial ecosystem nutrient cycling. Trends Ecology Evolution, 2000, 15.238-243.
Swan C M, Palmer M A. Preferential feeding by an aquatic consumer mediates non-additive decomposition of speciose leaf litter. Oecologia, 2006,
149 107-114.

Ayres E, Dromph K M, Bardgett R D. Do plant species encourage soil biota that specialise in the rapid decomposition of their litter? Soil Biology
and Biochemistry, 2006, 38 183-186.

Mudrick D A, Hoosein M, Hicks R R Jr, Townsend E C. Decomposition of leaf litter in an Appalachian forest: effects of leaf species, aspect,
slope position and time. Forest Ecology and Management, 1994, 68 . 231-250.

B EHk:

(3]
[10]
(11]
(18]
[19]

(23]

BRI, Dhsk, R, Rt , T/NE. ARG T A M AR R S RS S AR S, 2000,24 (1) 227-33.

I B, AT B2, ST AR SRR IR & S AR AR AR, B A A4, 2001,12(3) :321-32.

AP, TR EE BOGER, T30, THAE IR, AR SHEAR MR IR & 0 B LIRS 3h A, AE352AH, 2006,26(8) :2733-2738.
BB, BRK, SREUSY M B, BRAR TS . iAW AR S AR 4 ) 50 S 3743 RE U SE. M A 252 41, 2002,26(3) :275-282.

W TR, BROK TR BT, BRAR 5, B EU0F. AR LGAC IR S AR AZ AR MR ¥ AUAR A7 0 G0 Al B3R 53 VR, R 5 30358 AR 24 4],
2002,8(3) :223-233.

BRabk, Vit , 22 0, Ik, T S, BUKIE. 2895 INRAESRAR AR SR 5% B poll 2244, 1999,23 (1) +6-10.

http ://www. ecologica. cn



	03a70.pdf
	03a71.pdf
	03a72.pdf
	03a73.pdf
	03a74.pdf
	03a75.pdf
	03a76.pdf
	03a77.pdf
	03a78.pdf

