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Abstract; The relationships between litter decomposition rate and their initial quality of 14 repre-
sentative plants in the alpine forest ecotone of western Sichuan were investigated in this paper. The
decomposition rate k of the litter ranged from 0.16 to 1.70. Woody leaf litter and moss litter decom-
posed much slower, and shrubby litter decomposed a little faster. Then, herbaceous litters decom-
posed fastest among all plant forms. There were significant linear regression relationships between
the litter decomposition rate and the N content, lignin content, phenolics content, C/N, C/P and
lignin/N. Lignin/N and hemicellulose content could explain 78.4% variation of the litter decomposi-
tion rate (k) by path analysis. The lignin/N could explain 69.5% variation of £ alone, and the di-
rect path coefficient of lignin/N on k& was —0.913. Principal component analysis (PCA) showed that
the contribution rate of the first sort axis to k£ and the decomposition time () reached 99.2%. Sig-
nificant positive correlations existed between lignin/N, lignin content, C/N, C/P and the first sort
axis, and the closest relationship existed between lignin/N and the first sort axis (r=0.923). Lig-
nin/N was the key quality factor affecting plant litter decomposition rate across the alpine timberline
ecotone, with the higher the initial lignin/N, the lower the decomposition rate of leaf litter.

Key words: alpine timberline ecotone; decomposition rate; litter; initial quality; lignin/N.
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Table 1 Stand characteristics in the study site
3] Sy R WAMYEE BRI v ) 5 2
Type Average height (m) Crown density Herb coverage  Thickness of Thickness of
AAHE  BAH (%) (%) moss (cm) liter
Wood Herbage (em)
1541 #K Coniferous forest 22 0.10 80 20 10.0 9.0
MREZE Timberline 14 0.20 75 30 4.5 8.0
=5 1548 Alpine meadow - 0.10 - 85 0.6 1.2

( Sibiraea angustata) | M 2L 4 ( Lonicera lanceola-
ta) WIBE A (L hispida) HAF I 22 (L. myrtil-
lus) . SXAEMN( Salix divergentistyla) 4> 7% 1% ( Potentil-
la fruticosa ) , 55 L1 5 fa) P 5 Fh N 58K = 5P ( Festuca
wallichanica) ¥ (.35 ( Polygonum paleaceum ) . [ -
WiH & (Ajuga ovalifolia) | 8] & 55 8 ( Pedicularis
roylei) B # 4k (Allium rude) | IR B8 2L ( Polygonum
macrophyllum) , & W K %< 77 5 %5 ( Fragaria orien-
talis) "B M Jg RH ( Gentiana crassuloides) | Fi ' 2% &
(Ligularia sagitta) 5. /5 LRSS EEAHT 3 A S AY
FEARFHENL R 1.
L2 AR
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Fig.1 Geographical position and site of the alpine timberline

ecotone in western Sichuan.
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Table 2 Initial quality of litter in alpine timberline ectone
it Wit Bk A W EE S ABEE  REER BEDE WA ARFEA o
Vegetation Species C N p CE Lignin HCE PH C/N /N C/P
type (g-kg™) (g k™) (gke™) (s-kg) (g-ke™) (g-kg) (g-kgh)
Tk WY A. favoniana 568.2¢262 17.26+0.65  1.09:0.06  219.5+9.2  149.5+4.3  65.348.03 22.67+0.78 32.92:2.15 12.72:7.68 522.2:21.3
Atbor 211 B. albosinensis 534.7+40.3  215120.12  0.73£0.07 527.7+36.7 109.4£21.2  54.72+¢3.15  21.34:0.91 24.85:1.08 24.53:4.53 731.4x38.3
F449{g Mean 551.45 19.39 0.91 373.6 129.45 60.03 2.01 28.89 18.63 626.8
N B S. paraplesia 488.6+13.8  19.190.07  3.77+0.05 75.07+28.53 171.2¢50.4 170.417.9 23.50+0.13 25.46+2.37 3.91:6.02  129.7+4.0
Shrub AEAM S, rufopilosa 496.8+11.6  17.01:0.12  2.17:0.04  75.85:6.01  116.99.1  366.4:49.8 21.80:0.10 29.21x0.95 4.46:1.09  229.248.9
LS R, lapponicum 489.7:4.0  8.34x0.04  1.03:0.03  192.8+49.5 181.8:20.6 49.26:7.07 23.50:0.80 58.71x3.10 23.12:2431 475.8:17.0
F449{g Mean 491.70 14.85 232 114.57 156.30 195.35 2.93 37.19 10.50 278.23
ALY W12 . angustifolium 468.3£10.8  18.020.11  2.24+0.02 43.45:14.31 94.57+13.62 84.67+1.50 23.92+0.63 25.99+2.93 241+3.17  208.6x3.3
Herb BEEFEF D. scabrescens 451.1£16.2  12.37£0.15  1.55£0.01 285.2+¢10.34 63.10+6.20 222.8+13.7 12.88+0.53 36.47+1.70 23.06+1.14 290.6+12.7
B 5 AL ovalifolia 409.4:29  10.720.05  1.14:0.04 1863115 73.41:095 107.0:12.9 22.51:0.89 38.19:3.05 17.38:3.36 360.8:14.7
BER F. wallichanica 42941104 16.00£0.06  1.82+0.05  198.5+2.2  67.95+0.74 186.6+15.8 18.14+0.76 26.84+2.91 12.41+1.05 235.4%3.0
BARAR P. crymophila — 452.2¢22.1  14.60:0.06  1.48+0.05  200.31.7  53.03£5.15  274.7+11.6  10.05£0.10 30.97+5.09 13.72£1.28  305.7+25.9
FA D5 P roylei 441.2¢12.7  13.02£0.15  1.66£0.10  123.6£17.2 84.63+10.90 57.38+10.81 22.49+0.68 33.89+8.21  9.49+6.58  266.0+19.9
B3 P. paleaceum 467.2¢9.0  9.26£0.12  1.40£0.06  252.6+3.1 114.68+4.48 53.24+9.12 23.46+0.39 50.48+14.28 27.28+4.61 334.4+19.4
T Mean 445.54 13.43 1.61 184.28 78.71 140.91 19.06 34.69 15.11 285.93
BEM R FILLAHE C. moupinensis 449.99.6  17.00:026  1.600.08  173.6£8.7 102.6£13.3  192.8+5.5 23.31:0.8 26.46+4.30 10.21x4.39  280.8+9.9
Ferns and FALEE A, hookeri 430.5:17.6  8.31£0.05  1.19£0.02  228.4x16.7 188.4<15.3  253.5+69  3.08:0.22 51.82:12.57 27.49:10.37 362.0+20.3
moss F49{8 Mean 440.20 12.66 1.40 201.0 145.50 23.15 13.20 39.14 18.82 321.40

CE: Cellulose; HCE: Hemicellulose; PH: Phenols.
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Table 3 Exponential model and parameters of leaf litter decomposition in alpine timberline ectone

i &30 Wb [l 5 7 yfrR AR 95% 4 [l R?
Vegetation type Species Regression equation k los (a) loos (@)
EIZN IRYTYAZ A, faxoniana y=1.01e%17t 0.17 4.20 17.99 0.80
Arbor ZIHE B. albosinensis y=1.02¢70-20¢ 0.20 3.54 14.98 0.67
)
-1 Mean 0.18 3.87 16.49
PR LA S, paraplesia y= 1.27¢7078¢ 0.78 1.20 4.17 0.90
Shrub LLBAEM S. rufopilosa y=1.35¢70-8¢ 0.89 1.11 3.68 0.95
w5 LIRS R. lapponicum y=1.02¢7016¢ 0.16 4.46 18.85 0.56
SE-HJ{H Mean 0.61 2.26 8.90
FAMEY) Wi~ E. angustifolium y=2.03¢170! 1.70 0.82 2.18 0.83
Herb BEEF T3 D. scabrescens y=1.43¢70% 0.93 1.13 3.59 0.93
[ - 5 B AL ovalifolia y=1.59¢"7! 1.27 0.91 2.72 0.94
LS F. wallichanica y= 1.49¢7 120t 1.20 0.92 2.84 0.87
BHLRBR P. crymophila y=1.50e" 11 1.11 0.99 3.07 0.92
F) 58 P. roylei y=1.38¢ 10 1.09 0.93 3.03 0.92
T?Pm]_ﬁ% P. paleaceum, y= 1,50371'07/ 1.07 1.03 3.18 0.97
44} Mean 1.20 0.96 2.94
BRI E #E HRLLBE A. hookeri y=0.91e7%10! 0.16 3.78 18.35 0.16
erns and moss " IR BR C. moupinensis y=1.46e™" . . . .
F d 1A Bk C ) 0.9 0.99 1.09 3.42 0.91
I Mean 0.58 2.44 10.89
20¢ 20
15k o O o 15k o o
"] ooo ’ oo
101 ° %@3 % 08%0 0% 05 040 1‘0%
0.5+ 0.5F y=0.24x|-014
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400 4 520 2 3 4 5
B C(mg - g" AN@g g
20 20
@© o o o0
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Fig.2 Linear regression analysis of decomposition rate (k) and initial quality of leaf litter.
L: Lignin; CE: Cellulose; HCE: Hemicellulose; PH: Phenols. T [f] The same below. * P<0.05; #* * P<0.01.



12 4] Mo WREE 1TV e Ll PR e S R v P o it A 5 0 i R Y 5C 2R 3607

AN SR ORERS® MY SR C/N R
/N C/P 2 W FLIERIEE R, R & MRk sg
HEH RIS T WU R T — R LY TR o
fiff TR PR TE IR bR N R R o0 R, AT
DU YR I kA 28.29% A8 S 5 U8 9% 400 Uf K
R, o i RIS, vT DL R RV kA
54.4% (78 5 5 PRV T 06 T 2 ) o e R, i
MR AT LR VR I kA 15.0% 0748 555 R V%
M1 i C/N B, oA R ARG, vT DU R VI &
1H 45.2% W78 55 P& MR IR AR BT R /N #m, I3 7%
2 i A RRAL , T LA AR BE R VR I & (E 69.5% 1Y 78
St AT RIS C/P BT, VR o0 A o SRR, AT
DIFR B T% I kAR 26.5% 1475 5.

2.3.2 PAVE MG B S o R I E AR T &
A A4S B B L A 7 72 y = 1.880-222.2L/N -
8.326x 10 HCE , HIHVE MW IR A2 /N (L/N) fil
RLFAER (HCE) 5 I 7 i o3 fife 2 38 52 I 35 1] )5 5C
R, WH AT DRV ik {E 78.4% 178 N
B3 LLEM, KRE/N W EZBZE RN
-0.913, LAY R M 812 REN -0.3109, AR JiT
F/N FRLFGE R | 8RR T B, AR
Z/N W TAEF R TR R BIURRR/N FEL
YE R X o3 it R E R IE A, AR T2 /N 2
FERYFRFIVE R AT Z/N il 2 27 4 Z %) & Y]
LR R BN 0.080, 3% 7E— & R B FHRTH 7R
F/NRGIER, AR ER/N 5 kMR
(B10) A TR R 27 2 3R 58 2o AR 0T 3R/ N X e g ] 42

ol w A
k 81Q §
‘_“ \0-30 S| o T
g1 2
IR
e %

B3 JAEMARIEE/N(L/N) R4 48 % & & (HCE) 54
AR (k) AR B

Fig.3  Path diagrams of lignin/N (L/N), hemicellulose
(HCE) content and decomposition rate (k) of litter.
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Curved two-way arrows and digitals meant the correlation between the va-
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between the variables, straight one-way arrows and digitals meant the di-
rect effects of independent variables (L/N, HCE) on k and the direct
path coefficients, curved one-way arrows and digitals meant the indirect
effects of one independent variable on £ by the other one and the indirect
path coefficients, and the straight dotted lines arrow and digital meant the
effects of surplus factors (e) on k.
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Fig.4 Decomposition rate-initial quality biplot diagram from the
PCA.
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