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Ak R AR AR b, T RKOR & 4] R 4 7E A 3 A= B
A KM A Platycladus orientalis . /N 4% Popu-
lus simonii . fl| } Robinia pseudoacacia . [ ¥¢ Betula
platyphylla 3T R ¥k Quercus liaotungensis . I ¥ Ulmus
pumila ¥V §fi Hippophae rhamnoides . ¥7 & Caragana
microphylla M Amorpha fruticosa B 24 4EALE &%,
A4 PR 50 5o He 5 B i R, 2 IR KT
JG L, GBS 1 em R/NMOTE R R 1 em KA 50 5
I (578 53 A a8 o 7 ik 22 ) 58 4 fk ) &6 T

TE B T AR5 A% DXk £ HAT AR Y T AROE 5L
HWBCE 1 mx 1 m B/NETT S A, AR A H R 5 5t
JZ LSO ~20 cm) 173 ot (2% - 3 J 2 - B i
FREREE L, BT 1261 g em 1 ~5 mm K
FaPE IR A it 42.80 % AT AL 219 g ke ™' ,pH 7.8),
WIARFR A B B W) R% S5 26 BT, 40 1R & J5 U
iz S, HAE LU 0 S mm G AR AT
1.2 EAREMHESSHERE

G, PRV 2 o B R A R I R A R
18 60°C T FE 43t SR J5 4% B AR i J 10,00 g,
fu B Rt 5. 00 g /Y LA FR S5 9 P SE 23R (R
A BRI o 20 1, ol T 004G ot 1 69 %% 3 B R
THAGA Fh 0 R, g T RE (L P A R I TE 0 4 il
DT R B BEAR N3 ), 3891 8 MR A b B, W) i
LA Ay % it By o0 i (383 9 AR PR 4
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i 17 Ao R85 AN ds

HW, 3 PRI 2858 S IR B 1 4.0 kg & 4
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i v I B G0 i 22 TR) Y 25 R W M SRS AR Ol-
son B R = X/ X, = e "t o fifk 3o 78 v 10 55 43 B ik
MR PEATRIA o, R M 95 4 8 R B R 4y
B B Xy X 3R IGE RNy 18 ¢ Ca) Jo F V& B o )
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FHPAEFRIBEIER d =1 - " FAEEW T=1/d,

e A T R A A S B A BT R B R
A8 N [ A% o Ay 9 TR A 0 i X % 0 B S A7 TE
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LA B ARRAFR Bl Td,  Td, 53 50 26 m s Fp A
FIR BRI B (44 7 0 4F 55 3 B R SCE, Pd o, W TR
B JE ARy BEBCR W S TUAE , a b 43 B e om iR
AAGTE A B AR BT A E B AR X A R
TR 5T 7 57 B S ME. Td ,,, 5 B8 Tl I B
Pd R ¢ K55 50 A7 e B8 W7, 2 SEE 3 (p <
0.05) B fl . (p <0.01) & T HUMAER, R A 5
B IR G 43 il X 35 43 B CAE A W . 58 5 24 HE AR
Rz WKW A5 B IR G 43 il X 5% 43 BT AE W Gk
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T A K2 F b 52 358 b A 9 0 2 i BT 6 00 B
Feor i (3R 1) Bk (C) Fr 8 LA R A A 5
FE(259.2 ~266.6 g kg '), EHM S AL AR
BRIk Z (247.1 ~250.7 g kg™' ), il #% Fn v ik
(232.6 ~236. 1 g kg ™) FEUK, T A A1 /N - 4 e A1
(210.9 ~223.7 g kg ') s A (N) & & UL & A
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FH (43.48 g kg™ ), AU A IRZ BRIEAREAIT(1. 08 ~1.45 g kg™ ) s # (K) & & L

(30.45 ~36.75 g kg ™), A (A HE AR /N
AL AR MR (21.23 ~28.00 g kg ') 3 @ (P) &t
PSR P HERLT R BR e T (241 ~2.61 g kg ™),
AR 2 (1.96 g kg™') , i /N wE A 00 Y % R

PR B o R (1,435 ~1.520 g kg ™) L #7
SRR 2 (1.281 ~1.321 g kg™ '), Wi /N4 .
7R BRLO AR U OB RD OB %K (0.403 ~
0.932 g kg™') .,
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Table 1 Initial nutrient contents in leaf litter of P. orientalis and other trees (g kg™')
P 8 W 4h 3% /> & & Initial nutrient content
Leaf litter C N P K
WM P. orientalis 259.2 28. 00 1.96 0.709
/NHF P. simonii 210.9 23. 64 1.41 0.932
HiI# R. pseudoacacia 236. 1 24.03 1.08 0. 403
B4 B. planyphylla 266. 6 27.32 2.45 1.281
LA ¥ Q. liaotungensis 250.7 21.23 2.41 0.877
B U. pumila 223.7 30. 45 1.45 1.520
Yl H. rhamnoides 232.6 31.87 1.19 0. 589
#7 %% C. microphylla 247.1 36.75 1. 11 1.321
SERIML A, fruticosa 249. 1 43.48 2.61 1. 435

R B 0 R B EL Al B o i v ot R o i 1K 5 4
R(FR2) K WAERBRGE AR T C NP R AR
AR RPN K I ERT 5 T8 BRI 5 P A0 AF BTk
HERER T AR R AR A S R A v A
(G ERAN R 7INSR IO L SN S TR0 i e AR
T CN K HYAFE RO R, R B PR Bl e LU
ARE IR 5 C N A9 AF BT 5 — Jit Ja vp AT O, R B
A M R BT — s i R

M [ B Fif i 9% it o3 figk 14 25 5 R &, C B RS
DL AT 20 07 45 A L /0N A e R CA4F B iR
0.904 2 ~0.967 5, JA %M KT 1 a) , ok b EHHE
ILAR MR RS BEML (AR BRI 0. 721 1 ~ 0. 768 3, Ji %

W2y 1.3 a) , BT B R T A A 18 (AR 6 0. 643
3, BT 1.6 a) ;N BYREHCLAOI AR /N4 A
DI Y 2% L RE SRR (AF RT3 0.847 7 ~0.972 0,
JAE IR T 1 a) , HR O SRR (LR MR (AR BT
F0.6702 ~0.712 5, AL 1.5 a) , M &2
(AERECR 0.520 3, ARG 29 2 a) s P R LA
FA /N A AR R DR AT AR R bR AR R R
0.8175~0.899 1, B MM KT 1 a), IR N &
FEANIL AR (AR R 0. 790 9 ~0. 719 3, Ji 5% 9] 3kt
1.5 a) , [AlRE LURIRR fe 1 (AF RT3 0. 566 7, Ji 4% 1)
UL 2 a) s KRR 240 il 22 [h] 10 22 51N K 47 BTk
#0.9371~0.994 5, %M1 a £f.
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Table 2 Nutrient release rates of litters from P. orientalis and the other trees under decomposition separately

9 - 2 70 AEFRIGHE % Annual release rate d =1 —e F Ji %% ] Turnover period (a) T=1/d
Leaf litter C N P K C N P K
fl#A P. orientalis 0.904 2d 0.921 2e 0.967 5d 1. 11 1.09 1. 11 1.03
N4 P. simonii 0.951 lc¢ 0.939 4d 0.817 le 0.990 4c 1.05 1. 06 1.22 1.01
KA R. pseudoacacia 0. 643 3h 0.520 3i 0.566 7h 0. 940 8f 1.55 1.92 1.76 1. 06
FI#E B. platyphylla 0. 849 4e 0.847 7f 0. 856 0d 0.992 8hb 1.18 1.18 1.17 1.01
L H AR Q. liaotungensis 0.721 1g 0.670 2 h 0.719 3¢ 0.937 1¢g 1.39 1.49 1.39 1.07
L U. pumila 0.967 5a 0.972 0a 0. 896 4b 0.990 2¢ 1.03 1.03 1.12 1.01
Yk H. rhamnoides 0. 966 5a 0.947 5¢ 0.817 5e 0.991 8b 1.03 1. 06 1.22 1.01
¥r4& C. microphylla 0. 959 4b 0.963 7h 0. 889 2¢ 0.994 5a 1.04 1.04 1.12 1.01
LRRY A. fruticosa 0.768 3f 0.712 5¢g 0.790 9f 0.949 le 1. 30 1. 40 1.26 1.05

RS ARFE/NG F 4 E R 2257 8 3 (p <0.05) Note: Different letters in the same row indicated significant difference at 0. 05 level
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Table 3 Effects of mixture of leaf litter from P. orientalis with that from other trees on C release in decomposition

C A A

4E C B Annual C release rate d

A Al v e

Mixed leaf litter

C Release model

InR= -k

SEE

True value T,

it H

Predicted value P,

Increment ratio (A% )

SN P. simonii InR = —2.762 41 0.926 5 0.919 8 0.72
KM R. pseudoacacia InR=-1.716 2 0.802 5 0.817 2 -1.80
F1 4 B. platyphylla IR = -2.106 3 ¢ 0.863 4 0.885 9 ~2.54
L H AR Q. liaotungensis InR = -1.819 9¢ 0.8210" 0.843 2 -2.63
F U. pumila InR = -3.097 9: 0.946 5~ 0.925 3 2.29
Yo H. rhamnoides InR = -2.523 9¢ 0.908 0 0.9250 -1.83
#7 %% C. microphylla InR = -2.820 5 0.930 5 0.922 6 0. 86
SR A, fruticosa InR = - 1.380 41 0.728 8" 0.858 9 ~15.15

e % ,p<0.05; %% ,p<0.01, 6] Note; #, p<0.05; =%, p<0.01. The same below
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5 At B b R % 3R 5 20 il X NORE TG
R UL 4 d AT RS /N B A A R R
I3 AT N B RE R B D TS Y Al A 00 A 3

55 ME AR ER R S B AG v IR S 0 0 N
R R I B O W A P R S LR
03 A 2% B i B A 1 A R 5 00 A 20 ) T R
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Table 4 Effects of mixture of leaf litter from P. orientalis with that from other trees on N release in decompostion

N R A 1Y

AE N BECE Annual N release rate d

A 2

Mixed leaf litter

N Release model

SPME

Wit fH A

InR= -kt True value T, Predicted value P, Increment ratio( A% )
INIF A P simonii InR = -3.838 0¢ 0.950 7 0.927 3 2.53
HIBE R. pseudoacacia InR = -1.686 4t 0.796 9 0.787 6 1.19
FI#E B . platyphylla InR = -2.016 1t 0.8513" 0.896 7 -5.06
i H AR Q. liaotungensis InR=-1.753 1 0.809 3~ 0.837 5 -3.37
i U. pumila InR=-3.307 7t 0.956 1 0.938 1 1.92
YH P H. rhamnoides InR = -2.729 2¢ 0.924 2 0.9300 -0.63
¥r4& C. microphylla InR = -2.787 4t 0.928 3 0.935 4 -0.76
LM AL fruticosa InR = -0.798 5¢ 0.529 9" 0.851 6 -37.78
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A1

A 55 H Al A b A v TR S 20 P ORI

LR S . m &AL, AR 5 P A S 8 AN LR

SR Tl A v IR S o0 R R P ORE IO AN A AR AR A

F o BRAUATT 73530 55 /0N WA 1 AR A 9 3R 6 20 il T
PR 82 0 AN B S A, A 2353 5 R | AR A
REMLAG V& MR G 20 0 P Bt R 2 2 B A 5l 204
VR ARG 23 531 45 30 AR Bk 00 R R 25 R 9 R
B F P ORI A e B T 0 )
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Table 5§

Effects of mixture of leaf litter from P. orientalis with that from other trees on P release in decomposition

PR Y

AE P B Annual P release rate d

AR 4

Mixed leaf litter

P Release model

SPME

i B

InR= -kt True value T, Predicted value P, Increment ratio (A% )
/NHF P. simonii InR = -2.2559:¢ 0.881 4 0.871 8 1. 11
MK R. pseudoacacia InR = —1.191 8 0.6758°" 0.788 3 _14.27
H#E B. platyphylla InR = —1.467 51 0.750 2" 0.884 7 -15.21
L H AR Q. liaotungensis InR = —1.748 8¢ 0.808 5" 0.839 2 -3.65
H A U. pumila InR = -2.391 2 0.895 7 0. 898 2 -0.28
Bk H. rhamnoides InR=-1.698 7¢ 0.799 3~ 0.8719 -8.33
7 4& C. microphylla InR = -2.054 2¢ 0.856 5 0.895 8 -4.39
SEHHL A, fruticosa InR = —1.241 0 0.690 6°* 0.863 0 ~19.98
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Table 6 Effects of mixture of leaf litter from P. orientalis with that from other trees on K release in decomposition

KRR £

A K BCR Annual K release rate d

ik o 2

. K Release model 92 A f ey
mR= -k True value T, Predicted value P, Increment ratio ( A% )
N P. simonii InR = —4.731 61 0.988 6 0.975 1 1.38
HiI# R. pseudoacacia InR = -3.257 1t 0.954 0 0.958 6 -0.48
[14E B. platyphylla InR = -3.933 Tt 0.975 7 0.975 9 ~0.02
i H AR Q. liaotungensis InR = -3.706 1: 0.969 9 0.957 4 1.31
H e U. pumila InR = -5.898 3¢ 0.996 2" 0.975 1 2.17
Yo H. rhamnoides InR = -3.338 5¢ 0.957 4 0.975 6 -1.87
#7 %% C. microphylla InR = -4.621 1 0.987 3 0.976 5 1. 11
LM AL fruticosa InR = -2.874 0t 0.9339" 0.961 4 -2.86
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N T LR VR O AA S A B bR 9 R o
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T R S D00 B T A 4R R A% i SPSS
17. 0 A 2647 08003 20 B, 8 0 05 28 30, 3 U
AR T 1B EM o, 34 A0l FL 28 E e
PRECH -
F=0.5250F, +0.499 O0F, +0.485 4F, +0.490 3F,

AR 22 37T O AR 5 4% A B oA 9% i IR 5

LSIA
2
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0.683 7, F(flAr < 4#E) g - 0.242 2, F (A1 x Vb
BN —0.325 6, F (A x FI¥E) iy —0.477 3, F
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TR O A W AR R N OJRA S, (B AR E S
KRB WIS N b w S R (LR 1) 7

TR G 3 A v X 3% o B B T AR B T A B ) 4
PERT, TR0 56 & N AHXS 28 2 09 1L 23 AR R/ i 4 5 3
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S A e 2 N AR AN [ A% Fb Al 7 i o A7 A IR
BAF P, R 4E Hattenschwiler % 1 B 5%,
Mg nt C RAATERE (BT 5 T i) 2 B35
S oy i B B IR Ay S A TARSCOR W K N A
CAFFEIE MR I, 56 Tt 30 4 00 77 AR D RV A 4
JEERARIGT . BESh MR A B R A g
F W] TE 2 N IEAT I AN [R) A o Ay 9 3R 5 20 ik 1K 6
SIEES R R ER TR —EME SR, 1
BRI TR 2 N 43 ik 2k B b AR 0 S R 3 ik 5 )
FUAGAE BN TT ARG B B B, 3% A 15 T % 9 00 i
0 3 5 A A R SR e IR
JE 3 % N 1 S n] DA RCHE BR Hfl A R Y
S, A B B A RAN R BA —E S H
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IMPACTS OF DECOMPOSITION OF MIXTURE OF LEAF LITTERS
FROM PLATYCLADUS ORIENTALIS AND OTHER
TREES ON NUTRIENT RELEASE

Zhang Xiaoxi' Liu Zengwen'®" Zhu Zhenhua' Du Liangzhen’
(1 College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)
(2 College of Forestry ,Northwest A&F University, Yangling, Shaanxi 712100, China)
(3 Key Lab for Agricultural Resources and Environmental Remediation in Loess Plateau of Agriculture Ministry of China, Yangling,
Shaanxi 712100, China)

Abstract For this study, Platycladus orientalis, a major tree species used in afforestation in the Loess Plateau, was
chosen. Leaf litters of the current year were gathered from P. orientalis and 8 other tree species that were planned to be
planted in mixed forests, and soil from the humus layer (0 ~20 cm) of a tract of tree-free waste grassland was used as me-
dium, in which litters were to be decomposed. Mixtures of litter from P. orientalis with others were shredded and packed
into nylon mesh bags according to a set ratio, separately. Then the bags were buried into the soil contained in pots for in-
cubation under a constant temperature and humidity for 345 days on end. The litters were analyzed for quality and nutrient
contents before and after the incubation. Results show that 1) among the nutrients released during decompostion of the leaf
litters, K was the most active and easy to get released, while P was generally dull and difficult to get released, and C and
N was moderate and often synchronous in releasing, and the recycle period of these nutrients was 1 ~ 2 a; 2) leaf litter of
Ulmus pumila in the mixture acted positively, while that of Amorpha fruticosa, Betula platyphylla and Quercus liaotungen-
sis negatively on C release; leaf litter of Populus simonii did positively, while that of B. platyphylla, Q. liaotungensis and
A. fruticosa negatively on N release; litters of P. simonii and U. pumila did positively, while litters from all the other
trees negatively on P release; and litter of U. pumila did positively, while that of A. fruticosa did negatively on K release;
3) the Principal Component Analysis of comprehensive effects of decomposition of various mixtures of leaf litters on relea-
sing of C, N, P and K revealed that leaf letter of U. Pumila and P. simonii in the mixture was the most significant in pro-
moting nutrient release, and litters from Caragana microphylla and Q. liaotungensis followed, Litter from A. fruticosa, fol-
lowed by litter from B. platyphylla, H. rhamnoides and R. Pseudoacacia, showed obvious inhibitive effects on nutrient re-
lease.

Key words Platycladus orientalis; Decomposition of litter mixture; Nutrient release
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