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Effects of mix-leaf litter decomposition of different trees in the Loess Plateau
LIU Zengwen'** DU Liangzhen® ,ZHANG Xiaoxi', ZHU Zhenhua', YUAN Na', SHI Tengfei'

1 College of Resources and Environment, Northwest Agriculture and Forestry University ,Yangling 712100, China
2 Key Laboratory for Agricultural Resources and Environmental Remediation in Loess Plateau of Agriculture Ministry of China, Yangling 712100, China
3 College of Forestry, Northwest Agriculture and Forestry University, Yangling 712100, China

Abstract; Effects of mix-leaf litter decomposition of different trees are important bases of evaluating interspecific
relationship and mix-foresting suitability of trees. Experiments of mix-leaf litter decomposition between main tree species in
the Loess Plateau have been carried out in laboratory and the results show that, (1) Leaf litter of Hippophae rhamnoides ,
Ulmus pumila, Caragana microphylla and Populus simonii decompose the most quickly( Turnover periods Ts are 1a around
) ,leaf litter of Salix matsudana, Platycladus orientalis and Betula platyphylla decompose the second quickly( Ts are a little
longer than 1 a) ,leaf litter of Amorpha fruticosa, Quercus liaotungensis and Robinia pseudoacacia decompose a little slowly
(Ts are 1.5 a around) , leaf litter of Pinus sylvestris var. mongolica, Larix principis-rupprechtii and Pinus tabulaeformis
decompose the most slowly ( Ts are a little longer than 2 a). (2) For needle-leaved trees, mixed with litter of P.
tabulaeformis, the trees most obviously promoting decomposition are P. orientalis and L. principis-rupprechiii, followed by

B. platyphylla, H. rhamnoides and R. pseudoacacia, and no trees obviously restraining decomposition. Mixed with litter of

ESWE : HRARBEREETH (31070630) ; PYALAMBH R R4 QIF LTI BT B H (2010 4F)
W B 2011-03-11;  BITEHF.2011-06-13
# MIRVEAH Corresponding author. E-mail ; zengwenliu2003@ yahoo. com. cn

http ://www. ecologica. cn



8 1] RUBGSC A o SRS RIS AR 5 TR 5 0 i Sk 2597

P. sylvestris var. mongolica, the trees most obviously promoting decomposition are L. principis-rupprechtii, P. orientalis,
H. rhamnoides and U. pumila, followed by C. microphylla, A. fruticosa and P. simonit, but the trees most obviously
restraining decomposition are R. pseudoacacia followed by B. platyphylla and Q. Liaotungensis. Mixed with litter of L.
principis-rupprechtii, the trees most obviously promoting decomposition are U. pumila, B. platyphylla and Q. liaotungensis,
but the tree obviously restraining decomposition is R. pseudoacacia. A. fruticosa would obviously restraining decomposition
mixed with litter of P. orientalis. (3) For broad-leaved trees, mixed with litter of P. simonii, the trees most obviously
promoting decomposition are A. fruticosa followed by Q. liaotungensis and R. pseudoacacia. Mixed with litter of R.
pseudoacacia , the trees most obviously promoting decomposition are U. pumila and H. rhamnoides, the trees obviously
restraining decomposition are C. microphylla followed by Q. liaotungensis and B. platyphylla. Mixed with litter of B.
platyphylla, the trees most promoting decomposition are Q. liaotungensis and A. fruticosa, the tree obviously restraining
decomposition is C. microphylla. U. pumila would obviously promote decomposition mixed with litter of Q. liaotungensis or
S. matsudana, but U. pumila would restrain decomposition mixed with litter of C. microphylla. A. fruticosa would promote
decomposition mixed with litter of S. matsudana or H. rhamnoides, but restrain decomposition mixed with litter of C.

microphylla.
Key Words: mixed forest; leaf litter decomposition; interspecific realationship
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w4, B 1,261 g/em’  KFPERTRL(1—5mm) 1 42.80% , A ML 21.9 ¢/kg, pH{H 7.8,4 N 1.22
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Table 1 Weight and ratio of mixed leaf litter of different trees

WD ?iﬁﬁﬁﬁ et . ﬁ%ﬁﬁﬁ'*ﬂ et . ?E%E‘i‘ﬁfﬂtt%
Mixed weight Mixed weight Mixed weight
Trees . Trees . Trees .
and ratio and ratio and ratio
RHEAA /N =L
15g=2:1 7.5g=1:1 7.5g=1:1
Pinus tabulaeformis & Populus simonii & Ulmus pumila &
ST Pinus sylvestris R =8}
15g=2:1 7.5g=1:1 7.5g=1:1
var. mongolica S¢ Robinia pseudoacacia 58 Salix matsudana ok
| '3 N
UE] o 15g=2:1 FIHE 7.5g=1:1 {/M . 7.5g=1:1
Platycladus orientalis Betula platyphylla Hippophae rhamnoides
VBN \ Lari, ‘T/ SR ] /k\
HOTES Lari 7.5g=1:1 AR , 7.5g=1:1 Fr , 7.5g=1:1
principis-rupprechtii Quercus liaotungensis Caragana microphylla
g
g U 7.5

Amorpha fruticosa

MRS (15g=2:1) FailAn Sl s 5 e MRS R & B2 0 15, IRE B il 2:1

1.3 Wz 5%k b

TR AT RIS 45 TR 5 UL A4S B TR 42 0. 25mm (14 1 S35 vh HE 4TI e | 4 5% B8 I 7E 60°C 4T,
FH LT RV 2 A 7 o0t J () 5 B et AR 0t V5 ol 7 Tt B i ) 28 A, B S0 FH Excel 2003 3261 7450408 b
PN LSD $EA 5 AN [l Ay 95 YR B 28 700 ] e 2 SR ) 25 5 i B MRG0 , 245 SRR W | S [V A 2280 22 ) %) 4 fie ok %6
2 SR B E KL, ARG ARYE Olson 5 R=X/ X, =e™ XMt BTG, Kb R AkTE 5%
B3R X, X ARG A o (o) G IRV 6 s b SRR RN S 800 RHTE] 24 ¢ B 1 a B, AP B4R 0% d
=1-e" A T=1/d,

STV R B 43 A RSN I A0 AT SRR AN« A AN [RIAR oA 9% TR o0 i B PO AEAE AR ELAVE F R i 42
T IR A R S TR T AR R/ N Pdy= a Td,+ b Td, , 5 A B ARFARFEMF, T, . Td, 5
BIFERAER AR A FIR R B (ARG 75 AR RS2 ; P, IR A 5 AR R B0 BE TN ; a b 20 91 R IR
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Hrtivg it A B BT ], HRE X AV TR S o A R 0 SEIE Td SRS BUNAE Pd,,, , # A
A% =100%(Td ,,— Pd,,)/ Pd, 7T LIS ARG R A X R IR B R (A% ) , 2 A% NIEERE, £ A
5 BIRAG AR FEAER M, S A% M ifE, WFRIH A 5 BIRSAEEMG o fMrER ., I A% 14ax)
{EDKF A AR 3R B R 43 o N ASBH & (0—5% ) , LL 155 (5% —10% ) , L %855 (10% —15% ,) ,S 53 (15% —
20% ) ,SS #F1(20% —25% , ) , VS Bk (25% —30% ) ,SM #E5k ( >30% )
2 HRE5SW
2.1 AR R T I R fie 8 LR

FRE g 45 2R (3 2) ,FE S AR M PREE S5 11T | B i SRS (RIS ol V% it S 38R/ NI 2 < 10
RS> IR SHE AR >/ NS > S0 > MR > P HE > ST > 30 R BR > R S AR 48 > V% ERA STl AS . e U0 i fn
F 46/ INHAZ A 7 it o B8 s B (AR 0 iR 0. 9454—0. 9668, JEI I 1 a Z247) , RO 5200 MNAA AT F AR A
P& O3 R FE A AR (AR 7352 0. 8396—0. 9014, JHINBE KT 1 a) , SR L AR BRAFN AR AL Vi - fip 8 185
T2 (R4 0.5872—0. 7031, JAE I 1.5 a Zc47) , AR T T i LI il 7% P ik fe 12 (48 43 filk ¢
0. 4524—0. 4898 , A HINE KF 2 a) .
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Table 2 Leaf litter decay rates of different trees in the Loess Plateau

R SHEAEL In R=~ht MR d=1-e" JAFIA T=1/d (a)
Trees Decay model Annual decay rate Turnover period
AR P. tabulaeformis InR=-0.6022¢ 0.4524 2.2106
FEFH P. sylvestris var. mongolica InR=-0.6730¢ 0.4898 2.0415

P L. principis-rupprechiii InR=-0.6415¢ 0.4735 2.1119
A P. orientalis InR=-2.2315: 0.8926 1.1203
/A P simonii InR=-2.9082¢ 0.9454 1.0577
HIME R. pseudoacacia InR=-0.8847: 0.5872 1.7031
FI#E B. platyphylla InR=-1.8300¢ 0.8396 1.1911
ILHAR Q. liaotungensis InR=-1.0576 ¢t 0.6527 1.5320
Ffii U. pumila InR=-3. 02461 0.9514 1.0511
50 S, matsudana InR=-2.3162: 0.9014 1.1094
UK H. rhamnoides InR=-3.4055¢ 0.9668 1.0343
¥4k C. microphylla InR=-2.97651 0.9490 1.0537
LRBE A, fruticosa InR=-1.2143; 0.7031 1.4223

R gt 5 B 4 b S REIISA ¢ S ]
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ANTRVEF IR Ao 5 e R A 955 TR 5 5 0 0 A 3R Y B 1 R (A% ) IR AR R A 85 2R 7 3% 3.
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25 TR AN A7y T AE WS A S0 R AR, LU FME ML R R . 5 v R il v IR AP A
B A SR AR TG A L FORE R 2R A7 A A A R P RO, i AR R R D AR, 5
MAERG VR RS B T SRR e B ] 2 A o3 e A A e Rty JE I AR T
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AN ] I - B o 2 T A v T o 0 i R AR B R 26 (A% ) FIAH ELARE AT A R M 3k 40 ik 4wl
WL, S/ I R S AR e R A B0 2 SRR, LR AL AR AR AR, 1T -5 AR Fofr 22 JC 1
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Table 3 Effects of mix-leaf litter decay of needle-leaved trees with others in the Loess Plateau

MR d=1-" HIE AR

il TR A5 R RAWH 5 EEEA InR=—k Annual decay rate Effects of mixture
Trees of mixed litter Mixed ratio Decay model SUME Td,, FLSAE Pd A {1k 4

True value  Predict value Promote Inhibit
/S AUR N 2:1 InR=-0.8231¢ 0. 5609 0.4594 22.09 SsS
AR XA 1:1 InR=-1.4388 0.7628 0.5991 27.32 VS
TS x/ N 2:1 InR=-0.9589: 0.6167 0.6167 0.00 N
TR xR AR 2:1 InR=-0.7634: 0.5339 0.4973 7.36 LL
TS X A 2:1 InR=-1.1027: 0.6680 0.5815 14.88 L
TS XL AR AR 2:1 InR=-0.7663¢ 0.5353 0.5192 3.10 N
TS X i 2:1 InR=-1.0255 0.6414 0.6187 3.67 N
AR XV 2:1 InR=-1.1858¢ 0.6945 0.6239 11.32 L
AR T 5% 2:1 InR=-0.9399; 0.6093 0.6179 -1.39 N
AR X LA 2:1 InR=-0.7736¢ 0.5386 0.5360 0.49 N
(R VNS AL RN 2:1 InR=-1.4388¢ 0.7628 0.4844 57.47 SM
RS LE] 1:1 InR=-2.0309¢ 0.8688 0.6241 39.21 SM
FEF R x/ N 2:1 InR=-1.1581¢ 0.6859 0.6417 6.89 LL
R TR <R 2:1 InR=-0. 44601 0.3598 0.5223 -31.11 SM
T FFx e 2:1 InR=-0.7418¢ 0.5238 0. 6064 -13.62 L
R F A< IL AR R 2:1 InR=-0.7207: 0.5136 0.5441 -5.61 LL
R AR A 2:1 InR=-1.4252¢ 0.7595 0.6437 17.99 S
(R ISSU 2:1 InR=-1.9885: 0.8631 0. 6488 33.03 SM
FaF Ry 55 2:1 InR=-1.2738¢ 0.7202 0.6429 12.02 L
R T A< SRR 2:1 InR=-0.9330: 0. 6066 0.5609 8.15 LL
SR VR L] 1:2 InR=-1.52471 0.7823 0.7529 3.90
R /SN 7 1:1 InR=-1.2414¢ 0.7110 0.7095 0.21
T R <R 1:1 InR=-0. 6837 0.4953 0.5304 -6.62 LL
o R ARk 1:1 InR=-1.2598: 0.7163 0. 6566 9.09 LL
AN STR N 1:1 InR=-0.9347; 0.6073 0.5631 7.85 LL
TR I 1:1 InR=-1.5217: 0.7817 0.7125 9.71 LL
AR/ U 1:1 InR=-1.3072 ¢ 0.7294 0.7202 1.28 N
LR/ S 1:1 InR=-1.1924 ¢ 0. 6965 0.7113 -2.08 N
T R < SR 1:1 InR=-0.8277 ¢ 0.5629 0.5883 -4.32 N
WA/ NI A 2:1 InR=-2.65471 0.9297 0.9102 2.14 N
WA 2:1 InR=-1.5427: 0.7862 0.7908 -0.58 N
WA IHE 2:1 InR=-1.9656 ¢ 0.8599 0.8749 -1.71
WAL AR AR 2:1 InR=-1.6545: 0.8088 0.8126 -0.47 N
GRS B} 2:1 InR=-3.0124¢ 0.9508 0.9122 4.23 N
[UGERS Ay 2:1 InR=-2.2975: 0.8995 0.9173 -1.94 N
MAAr 5% 2:1 InR=-2.6375¢ 0.9285 0.9114 1.88 N
[UGERS-25 ¢ 2:1 InR=-1.2761¢ 0.7209 0.8294 -13.08 L

Td \ Pd vy 533 J3IRA G 2 A S AN BRI TR ; P\ = a Td,+ b Tdy ;A B ACEARRM RN Td, Ty, 73 BIFR AR A TR TR B
TR A 7 AR A R S s 2 b A3 RN IR B AR TR T A (B BERIIT S EEBil, A% =100x(Tdyy— Pdyy)/ Pdyy s T888 A% (94 HERAH B4R
BRERISP AN (0—5% ) ,LL(5% —10% ) ,L(10% —15% ,) ,S(15%—20% ) ,SS(20% —25% ,) ,VS(25% —30% ) ,SM(>30% )

A P Ay 2% i R ARV E AN B, . 5 TE AR MR A v IR 5, A7 5 WA e R A T 002 e, T 0
Fr AR AR I AN, . 5 i v R A A7 AR R A 08 R Ak U FH A 2 5, A7 A 5 B Al A il - fe
PRI AT 25, TS TR SR BBV E AR WL, . 5 ARG V& R, A7 A BT At 6 A A P PR S R, T 70
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Table 4 Effects of mix-leaf litter decay between broad-leaved trees in the Loess Plateau

HEOMER d=1-¢* AR

G 7% TR A A RAH] R InR=—kt Annual decay rate Effects of mixture
Trees of mixed litter Mixed ratio Decay model SMME Td,y FRISIH Pd A ISl ]

True value  Predict value Promote Inhibit
NS 1:1 InR=-1.6411¢ 0.8062 0.7663 5.21 LL
JINHHAZ % P A 1:1 InR=-2.1860¢ 0.8876 0.8925 -0.55 N
UNUE 72T/ N 1:1 InR=-2.0503¢ 0.8713 0.7991 9.04 LL
/N < E 1:1 InR=-3.0003: 0.9502 0.9484 0.19 N
NG <UD 1:1 InR=-3. 68661 0.9749 0.9561 1.97
/N xRS 1:1 InR=-2.8651: 0.9430 0.9472 -0.44 N
/N A x SE TR 1:1 InR=-2.4082; 0.9100 0.8243 10.40 L
PR 1:1 InR=-1.1127: 0.6713 0.7134 -5.90 LL
IR xIT AR 1:1 InR=-0.7824; 0.5427 0.6200  -12.47 L
FRE x4 1:1 InR=-1.6957: 0.8165 0.7693 6.14 LL
TR x b 1:1 InR=-1.8064: 0.8358 0.7770 7.57 LL
PR x5 1:1 InR=-1.0576¢ 0.6527 0.7681  -15.02 S
HHEXIL AR AR 1:1 InR=~1.7459: 0.8255 0.7462 10. 63 L
HHEx E 1:1 InR=-2.2670: 0. 8964 0.8955 0.10
F R x v 1:1 InR=-2.63751 0.9285 0.9032 2.80 N
A REXFT 5% 1:1 InR=-1. 80641 0.8358 0.8943 -6.54 LL
PR X S Tl AL 1:1 InR=-1.9041¢ 0.8510 0.7714 10.32 L
LR I 1:1 InR=-2.0701¢ 0.8738 0.8021 8.94 LL
T AR MR x Vb 1:1 InR=-1.6345¢ 0.8049 0.8098 -0.61 N
L RBRXFT 5% 1:1 InR=~1.8300: 0.8396 0. 8009 4.83 N
T 25 KR x 2L R 1:1 InR=-1.0576¢ 0.6527 0.6779 -3.72 N
A < 540 1:1 InR=-4.3749; 0.9874 0.9264 6.58 LL
A Afir < b 1:1 InR=-4.1388¢ 0.9841 0.9591 2.61 N
AT 4% 1:1 InR=-1.9388¢ 0.8561 0.9502 -9.90 LL
A < 22 R 1:1 InR=-1.7533¢ 0.8268 0.8273 -0.06 N
B i 1:1 InR=-2.9305: 0. 9466 0.9341 1.34 N
BHIxFr A 1:1 InR=-2. 82361 0. 9406 0.9252 1.66 N
B EE TR 1:1 InR=-2.0601: 0.8726 0.8023 8.76 LL
x4 1:1 InR=-2.78361 0.9382 0.9579 -2.06 N
TP Ilx SRR 1:1 InR=-2.57131 0.9236 0.8350 10. 61 L
Ty S5 < SE TR 1:1 InR=-1.3367: 0.7373 0.8261  -10.75 L

3 i

H AT, BEE NN Z2 R RN A 25 3R G T 4 2 5 e ) B AL, il v 10 2 1 ) 22 R B O AR 38 R GE Y 32
i) T 46 B WIS I R R 2 — A R Re bR 22 R I ST AN [ A A 5 5 0 A (B0 L, EL T Iy DA B i A SR TR
B i AR R R A A S R VR ) 2 A S [ A B AR A I S R A A A A R A
A R 1 B0 LA B T TR £ 40 S F 9 A T2 e I 4 5 5 T R R I e R

WA Gartner XTEUAWFFRESRGETHRI , o TG & W20 R REVE A 38 I 23 sl S L AR vk A2 4k, B
67% RARFKI AL HELE ™ . 40 Kominoski &5 A& Xt b SE Bl v (14 D 3448 B L1 (Acer rubrum ) | R % Wk
( Liriodendron tulipifera) 5285 ( Quercus prinus) AL AEEY ( Rhododendron maximum) %5 81 15 FlkG 75 1R & 4
BB ORI YR F BN L) 173l BIESE T G v 0l 2 e o0 il i 38 i 7 b g Ak
YL A P RCE HE Bh A A e S AR AR R
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TR MRS AR5 7 35 5 1T, Ostrofsky IR T H AT A Olson #EH R=X/X, =™ %43 fiftad
FRILA R i il 2o b3 2532 23008 Dy B 0 52 ), iy DA 23 (45 b 5 485 R DRI D s AN ] i 7= A= 25 5. b4, Hui
Dafeng ZEX 5 BN Pd,y = a Td,+ b Td, 3580 A0 i 3R A BE O H2 1 e DA vE i i g T
FEROE I 2 G 2R A BE LA 56 2R 09 7 1 fRT AL TR, R4 4 1 0] X 20 7% TR & 01 P 45N W il 114 52
FIR /NI TR, 5 20 g I i S A e 200 iy ek ot o7 s

AL AS RIS iR, 9 R A A3 e — 5 B R A0 1) A3, A0 S e 1 4 v D = A 1 19 =2 R A 9%
YR 43t ) RSSO AT T T BAMAGIN  28 AT A o ot A o SRy (e A7 A 0 i o ) 40 i 1 B L, R
B FAGI 2 A5 X A I 245 SR AT 5], LA B 75 A7 0o e — AR A T I 43 ik 3 0 (02 08 X6 53 — SR 9 1 43 i 2
BRI BLS R A 5 BRSNS T LSS AR TE . R 224 MRS 7 TR B 2 30 28
AN 4 1T S AN [ b 14 Fof ) 9 2R, 0 200300 ok b 7 JEL Al o ] G R 0 5 A R X AR [RS8 6 B s 4 v %
SREIPEAN . AER ARG EE RN 5 S TR A ik 24 O R FE 358 T R ARG LR,
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