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Effects of elevation and slope orientation on litter
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Abstract Litter is an important source of organic matter in forest ecosystems, and its decomposition
process is driven by many abiotic factors. In order to investigate the decomposition dynamics of litter at
different elevations and slope directions in alpine forest, a two-year litter burial experiment was conducted
with Rhododendron simsii litter at 4 gradient elevations (3 500, 3 700, 3 900 and 4 100 m) and 2 slope

directions of northwestern and southeastern slopes in in Mount Segrila. The Olson model was used to clarify
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the degradation pattern of litter, and the factors affecting the litter decomposition were investigated in the
mass loss of lignocellulose and the physicochemical properties of the soil. The results showed that: The
mass residual rate of litter at different elevations and slope directions decreased with the increase of
decomposition time, ranging from 36.65% to 75.99%. The decomposition speed of litter and lignocellulose
were generally greater on negative slopes than that on positive slopes. The degree of lignin decomposition
was the highest, contributing more than 50% to the litter mass loss; decomposition rate was the fastest and
the half-life and turnover period was the shortest on the positive slope at 3 700 m. The nutrient content of
carbon, nitrogen, phosphorus, and potassium in soil was mainly affected by slope direction and litter
decomposition time, with relatively small differences among different elevations. Elevation, slope direction,
decomposition time, and their interactions all had a significant effect on litter decomposition (P<<0.01) ,
and the soil moisture and the carbon to nitrogen ratio were also important factors affecting litter

decomposition. This study provides a theoretical basis for the decomposition pattern and influencing factors
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of litter in alpine forests.
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Table 1 Sampling site information
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Sampling site Slope direction  Elevation/m Longitude Latitude
3 500N PaAb 3 CHI 3 3 500 94°33'41" 29°33'52"
3 700N [EE|% 3G E ) 3700 94°33748" 29°33'39"
3 900N a3 CHI 3 3900 94°34'56" 29°34'29"
4 100N PO AL Ik CB 3O 4100 94°42'53" 29°38'15”"
3 500P A CBR O 3500 94°43'31" 29°40"52"
3 700P AR CRR O 3 700 94°43'23" 29°39’39"
3 900P AR 3 CRR 3O 3900 94°42'49" 29°39'02"
4 100P AR 3 CRR 3O 4 100 94°42'33" 29°37'52"
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Fig. 1 Variation of litter mass at different elevations and slope directions
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Table 2 Olson model of litterfall decomposition residual rate
R AL ml 4 Jr # LB o3 I A L o
5/ a .95/ &
Sampling site Regression equation Correlation efficiency Decomposition rate - .

3 500N y=93. 488e ¥ R*=0.924 0. 257 2.697 11. 656

3 700N y=92. 021" R*=0. 958 0. 456 1. 520 6.570

3 900N y=94. 570" R*=0. 898 0.190 3.648 15.767

4 100N y=95. 740e ™ R*=0. 966 0.375 1.848 7.989

3 500P y=90. 131" R*=0.709 0.192 3.610 15. 603

3 700P y=90. 463 R*=0. 866 0.272 2.548 11.014

3 900P y=96.103¢* %" R*=0.978 0.320 2.166 9. 362

4 100P y=91. 550e "% R*=0.908 0.302 2.295 9.920

2.2 KARAHEFRREBKFE
TEVATE W) oy i R v, R BUER PR A7 4

AR PR ANE 2 B s o TR R 52T 4 R B T R
T4 < 4% i 73 A e ) 3 i 2 Ok, ELAERT 120 A Ay



268 IS [ N SR S 2024 4F 55 29 %

25 (a) 08 (a) 10 (@)
i . o g
247 2500 £ 208
g B B 2
B E st B g i =2 0.6¢
] v Y
% 810 =5 =04
= 5 @21 $73
Z =05 w3 1%&
=
o — o
4 8 12 16 20 24 0 4 8 12 16 20 24 4 8 12 16 20 24
4y fi#istE)/H Decomposition time Afittial/ H Decomposition time AR/ H Decomposition time
(a) FHYE
(a) Negative slope
24 (b) 0.8 (b) 0.8 (b))
20t _ o 3
) o0 2
28 % 206 ¥ o6
B E LSS B 5 ol
@ ERD) @ % 04 = 204
e £ pe a8 e
) 0.8 & =2 £3
25 T B02 S 202f
04+ O B 5:)

(=)
(=)
(=]

k 12 16 20 24 4 8 12 16 20 24 4 8 12 16 20 24
J7\ fift HﬂEﬂ/ H Decomposition time J3fiistE)/ F Decomposition time JiiistAE]/ A Decomposition time
(b) B
(b) Positive slope

§4%/m Elevation ——@—3 500
2 ARABEMERNNARFEEZRETH

Fig. 2 Variation of lignocellulose mass at different elevations and slope directions
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Fig. 3 Variation of soil physicochemical properties at different elevations and slope directions
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Table 3 Repeated measures ANOVA results of litter decomposition at different time, elevation and slope direction

(SIS B E HEY B R RBURERKR FHRMAE POTERMA

Factor df F, F, F, F,
W Elevation 3 209. 026 35.411 %% 186. 863 **x* 67. 062 ok
B ] Slope direction 1 5.693 % 164.854 *xx 403.412 *xx 134,026 *x*
B B4 Time 3 1122. 271 **% 595,979 *** 800. 637 *** 1605. 792 #*:x*
WP X I 17 Elevation X Slope direction 3 96. 130 *** 15. 918 ##x 83,934 *xx 7.886 ***
i # X ¥ 4% Time X Elevation 9 12. 960 *** 7.398 *#*kx 12,350 **k 3. 077 **
I} 389 X 3§ 7] Time X Slope direction 3 9. 996 **xx 29. 204 #xx 22,670 *xx 4.497 **
1) 359 < ¥ $5 X< 3% 1a] Time X Elevation X Slope direction 9 15. 542 #* 3. 940 *#% 16, 080 sk 7.491 #xx

¥ T R IR 7E P<0. 05, P<<0. 01 F1 P<<0. 001 & 3 AH ¢ .
Note: *, ** and *** indicate significant correlations at the P<Z0. 05, P<C0. 01 and P<C0. 001 levels, respectively.
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Fig. 4 Pearson’s Correlation analysis of soil physicochemical properties and litter decomposition characteristics
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Fig. 5 RDA analysis of soil physicochemical properties and

litter decomposition characteristics
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Table 4 Importance ranking table of soil physicochemical properties to litter decomposition

I e A T fitt B/ 0 TR/ PURIINE) B
Soil physicochemical character ~ Explain rate Contribution rate  Observation value P
+ 3 & K # Soil moisture 31.7 52.5 13.9 ok
A L C/N 13.6 22.5 7.2 *x
A B W AP 1.8 3.0 1.0 0.358
pH 1.8 2.9 0.9 0.424
MA TN 4.9 8.1 2.8 0. 064
R 5 8 RL clay + silt 3.3 5.5 2 0.130
T HEA Bk SOC 2.2 3.7 1.3 0. 268
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