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Indirect effects of precipitation on litter decomposition of Quercus mongolica. 11 Xue-feng'”,
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Abstract: The effect of precipitation variation on chemistry of Quercus mongolica leaf litters was ex-

amined by analyzing litters of Mongolia oak saplings under 4 precipitation gradients, and the decom-

posing process of these leaf litters in (). mongolica dominated forest was assessed using litter bag

method. The results showed that under less precipitation, the litter had a higher decomposition

rate, and its N, P and K mineralized quickly. The initial concentrations of N, P, and K increased,

while that of lignin decreased significantly. With increasing precipitation, the mineralization rates of

N, P and K in litter decreased. Its initial N concentration decreased, while the relative content of

lignin increased. The mass loss patterns of four type litters fitted exponential model, and the decom-

position rate could be well predicted by their lignin/N ratio. The decomposition rate of the litters

with higher lignin and lower N was best related to their N concentration, while that of the litters with

lower lignin and higher N was strongly correlated with their lignin concentration. It was proved that

precipitation had a significant effect on the litter substrate quality of (. mongolica, and thus,

changed the decomposition process of the litter indirectly.

Key words: litter decomposition; precipitation; litter substrate quality; Quercus mongolica.
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BT 1999 FFHF—2003 B ZAE H FH L 24
BEt F1 1L BR MR A 25 & G0 2 67 A 58 0l N (42°25' N,
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Fig.1 Monthly mean temperature during (). mongolica seedling
incubation period ( 1999 —2003 ).
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b A TR NRZE B /NX B ALE B3 R AL TR
BEAFE R HE Aysy «Aggo + Agso M1 A 45 10 4877 B 7E Y
AEIE LR TR TE )2 T, BV A5 4 b R K Ak B
RS AR TE DAL T AR A AR AR 4300 T
2003 4£ 11 H 1 H 2004 44 H 2 H 2004 4£ 6 H 1
H .2004 428 H 1 H .2004 45 10 H 1 H .2005 4 4
H 1 HAI2005 47 H 2 HEURE, X} A4 i sk fa] 4
W24 0,150,210 270,330 510 F1 600 d. &K 7E 45
MR 28 Ay Ag Agso AT AL BURERT 53
fRAS FIZRYIVE T 55 C PHET B E &8, PR R
Ja B B /INX R AP 2R B R R P R AL iR 0.5
mm ZEA7 IR XA AT CONL P UK R T 2K
3T, C e B A% PR R MR R K, Cr, 0,-H, S0, )
AATEDIE s N W B P i L GO A e 5 Pk
JE FRLEH B 00 5 5 KOS FH KB BR B2 2
AR ZR B 5B R IR R 125 5 IR 435 1 R FH e TR 48R
BE e
1000 -
900

[+
S S &
S 3 3
]
]
ES

A450

PRk
Precipitation (mm)
S
(=]

N W A LY
[=3 =) [=3

o o (=
—T

100 -

1999 2000 2001 2002 2003
4 iy Year

B2 AR/ XA S PRAE K B

Fig.2 Actual annual precipitation in the 4 experimental plots.
AL Aysg Agoo T Agsy 7 MARFRAE K F X BEHE A EEZ 450 mm 600 mm
1850 mm 7K i A5 R AISE BRI TR T A AL Aysy » Aggo and Agsg Te-
presented the leaf litters from oak saplings receiving normal ,450 mm, 600

mm and 850 mm precipitation , respectively. T[] The same below.
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3.2 SENHRIE I o3 i R

M 3 1T DUE St Bk 09 0 i il R A7 A
B NP B, IS RS 1 AR TR AR A
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9;P <0.01 ). FEWIWIC0 ~210 d N ), 4 Fh 5 AR
HIIFR A R Z M EF AR E; 2270 d J5,4
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Fig.3 Mass remaining percent of four types of oak leave litters

during 600-day incubations.

- FEHJER L0 ~ 210 d I IE(ESE 1 FRE R
92 AERZEZN, AR, HUE W TS S S, 4R L
WKV Ry 2, o0 M /0N, i TR R R R K ) 3% T v
I, JTE ) A AR, AN R 2R T TR TR A AR
(] 25 5738 2 W B, Turkey’ s HSD 19K 55 45 5
78,270 d I, Aysy T gy IBIAR A 4R B EIRT Ao
AL H A RN E TR B EIRT Agy . Agso T A
Z )22 AN T8 2 U B ZE ) LR Al ok B I 22
AN B DA 30 9 o 24 B 5t AR I 1) 0 e i
600 d 17 R IAZE SRS A sy Ag Agso BT A TS
TR R 45.3 £1.95 )% (48.5 +1.18 )% .
(54.2+£2.76 )% F(52.0 £1.27 )%.

4 FhAYM: Fr 0 23 R kB ) Z R AETE
FER(E2). HP AW ESTHR3 M
M, Ageo 1 kMBI 8T Agsg BT AL T Agsy M1 A Z
[ kAEZE A B3 iR iR 5 Hp iR ik
SR P AT A A OGRS N R
RIEZWHEE . C/N.C/P FIATE/N KA R B
MK 0.944( P =0.56), —0.894( P =0.106 ). -
0.949( P =0.051 ). -0.381( P =0. 619 )F1 0. 996( P
=0.004 ). RJiTE /N5 7 fif BRI A DMK, Ui

Tab.1 Substrate quality of leaf litters from Q. mongolica saplings receiving different precipitations during growing season

( £SE)

Uik 2 C 2N &P 4K NIES C/N ABiE/N
E i1} Total C Total N Total P Total K Lignin Lignin/N
Litter type (mg-g™ ') (mg-g™') (mg-g!) (mg-g!) (mg-g ') ratio
A 452.1+2.0a 7.10.3a 0.50+0.02a  0.82+0.0la  205.2+2.5a  63.66 28.87
Asso 421.35.1b  11.10.1b 0.85+0.03b  1.15%0.02b  176.3+3.6b  37.92 16.75
Ago0 466.5 +2.2¢ 8.4 +0. lc 0.51 £0.01a 0.83 +0.0la 208. 1 +3.3a 55.47 24.76
Agso 458.4 +4. 5a 7.2 0. 1a 0.71 £0.01d 0.94 +0.01c 239.4 £2. 8¢ 63. 61 33.19

# [ 51 AN [A] P B R Turkey’ s HSD KRB0 455 22 5 B 25 ( P <0. 05 ) Values for each column with different letters meant significant difference ( P <
0.05 ) by the Turkey’ s HSD means separation test.
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Tab. 2  Comparison of decomposition rate of different
types of Q. mongolica leaf litters

PR T k B R?
Litter type

A 0.41 +0.02a 105. 95 0.92

Ayso 0.50 £0. 02b 105.91 0.93

Agyo 0.45 +0.01¢ 106. 44 0.93

Agso 0.38 +0.02a 104. 34 0.90

% P <0.01.

AR 25 /N T [ K it & A AR A 0 52 i A
JRTE DI R o3 i SR I A b . HOr A

y =0. 6266 —0. 0074 x ( R* =0.989;P =0. 004 )
2,y B o 4300 Ry 52 ot AR R 5 W o i R R R
ARBiZE/N.
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500 d, HUA A FT Ay, Aysy 20T N 1L
PG, YRS EE R N A4S 1320 R 00K/ NI N
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TELA N T4y B 53 25 R R I E] 4 5 i
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JEXIRFAHRNT R N AP A fesm B % 3). 78
0 ~510 d A7 i SE I IHIAL, Ay  Agso AT A 1) K I 43
R EFARE TE 150 ~600 d, A, K FIAH
SR/ NT T =
3.4 ALY 55 BRIE M IR A H R

M2 4 WL I FE -l R b, S BRI TR )
(A 2240 I 4345 T 4 T A R 22 T A5 I 35 A A O
PE AR RIZEAI B 1 R4y B R 5 R Rk 24 i
YA SRR 22 5. A RN Ay, 238 R 5 75 W)
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Tab.3 N,P,K mass remaining percent of 4 types of leave litters over a 600-day decay period( +SE,n =3 )

T # P A Agoo Auso

Element Time ( d)

N 150 101.98 £1.47a 115.19 £2.13b 112.32 £2.35b 99.06 +1.51a
210 101.29 +2. 15a 113.07 £2.37b 110.27 +2. 55b 101. 86 = 1. 68a
270 105.26 +2. 26a 120. 64 +4. 05b 102. 18 +3. 14a 88.21 £1.99¢
330 99.24 +4.31a 132.33 +4.38b 79.77 £2.89¢ 83.81 £2.32d
510 99. 66 +3. 5% 118.48 +3. 16b 73.13 +£3.36¢ 61.19 +1.88d
600 85.65 +4. 13a 95.26 +£3.59b 58.19 +4. 06¢ 50.37 +£2.59d

p 150 111.36 +2. 62a 99.04 +2.17b 104. 88 +2.48¢ 96.38 +1.93b
210 98. 14 +2.98a 113.69 2. 69b 98.78 +3.35a 96. 66 +2.24a
270 107.51 £3.22a 148.26 £6.51b 114.34 £2. 89¢ 101.37 +3. 36a
330 123.28 +4.31a 130. 09 +3. 46a 109. 68 +2. 82b 81.08 £2. 55¢
510 110. 53 +2.98a 116.47 +3. 18a 98.60 +£2.91b 72.33 +2.18¢
600 106. 95 +2. 68a 107.29 +2.34a 85.97 £2.45b 60. 88 +2.20¢

K 150 97.56 +1.53a 99.40 +1.07a 99. 89 +0.98a 95.30 +£0.93a
210 96.05 +1.95a 97.88 +1.58a 98.33 +1. 86a 86.38 £1.55b
270 85.38 +£2.43a 88.56 £1.52a 90. 15 +£1.92a 75.94 +£2.67b
330 80.04 £3.35a 84.38 £2.87a 83.11 £2.33a 68.76 +3.01b
510 74.65 +2.90a 76.77 +3.41a 72.45 +2. 88a 55.89 £2. 10b
600 56.12 +3.08a 58.32 +3.38a 50.03 +2.78b 32.72 +3.26¢

w [AFF NN [E FHE R R AL R 2 (7] 22 53 . 3 ( P <0. 05 )Values with different letters in the same line meant significant difference at 0. 05 level.
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Tab.4 Correlation between litter mass remaining percent
and chemical components

Ik NWE  PWE ARREE N C/P KFE/N
Ei} N concen- P concen-  Lignin Lignin
Litter type tration tration  concentration /N

A -0.90** -0.77* -0.76* 0.88** 0.55 -0.80"
Auso -0.65 -0.80"  -0.92"" 0.76" 0.66 -0.86"
Ago0 -0.62 -0.71 -0.91*" 0.77" 0.83* -0.49
Agso -0.92** -0.82* -0.85* 0.90** 0.78* -0.81"

#* P <0.05; % % P<0.0l.
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