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Abstract; Soil nutrient improvement in karst ecosystem is very important for the sustainability of ecological restoration.
Exploring the characteristics of leaf litter decomposition rate and nutrient release in the karst ecosystem is of great
significance to select excellent tree species that improve soil nutrient availability. Leaf litter from four native tree species (1i.

e. Archidendron guangxiensis, Deuizianthus tonkinensis, Excentrodendron tonkinense , and Hainania trichosperma) in a north
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tropical karst seasonal rainforest was collected to conduct a 365-day field decomposition experiment. Then, the litter
decomposition rate and the release of carbon (C) and nitrogen (N) were investigated, and their relationships with initial
physicochemical traits (i.e. C content, N content, phosphorus (P ) content, cellulose content, lignin content, tannin
content, C/N, C/P, N/P, lignin/N, specific leaf area, and standard water-holding capacity) were also examined. The
results showed that the order of leaf litter decomposition rate was H. trichosperma (k=0.66) >E. tonkinense (k=0.45)>
D. tonkinensis (k=0.42)>A. guangxiensis (k=0.39) , and their times required to decompose 95% were 4.51, 6.72, 7.17,
and 7.68 years, respectively. Initial C content, specific leaf area, standard water-holding capacity, and tannin content were
the important physicochemical traits affecting leaf litter decomposition in the north tropical karst forest. The order of leaf
litter C release rate was H. irichosperma>D. tonkinensis>E. tonkinense>A. guangxiensis. The constant k of C release rate
ranged from 0.74 to 1.17, which was higher than the global average of 0.69. The order of leaf litter N release rate was H.
trichosperma>A. guangxiensis>D. tonkinensis>E. tonkinense. The C and N release of litter were decoupled. The C release
rate was controlled by both the initial chemical ( cellulose, N/P, N, and C) and physical traits ( specific leaf area,
standard water-holding capacity) of leaf litter, while the N release rate was only controlled by the initial chemical traits ( C/
N, cellulose/N, N, lignin, and N/P). Taken together, H. trichosperma leaf litter has the fastest decomposition rate and the
release rate of C and N, while the N-fixing tree species A. guangxiensis leaf litter has the highest N content and high N
release rate. As the dominant native tree species in the karst area, H. trichosperma and A. guangxiensis have high litter fall
production and high decomposition rate or N release rate, which can be used as potential tree species for improving soil

nutrients in rocky desertification.

Key Words: karst seasonal rainforest; litter decomposition; nutrient release; coupling of carbon and nitrogen; partial least

squares regression
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Table 1 Initial physicochemical traits of leaf litter

VM AURERIN UM IR A WA T
Leaf litter traits A. guangxiensis D. tonkinensis E. tonkinense H. trichosperma
% C/(g/kg) 462.05+0.88a 452.94+4.08a 460.6+4.44a 404.11+6.38b
A N/(g/kg) 17.81+£0.79a 9.71+£0.20c 8.24+0.28¢ 13.55+0.82h
W P/ (/kg) 0.81+0.06a 1.18+0.06a 0.98+0.16a 1.14+0.18a
/& C/N 26.04+1.15¢ 46.69+0.62b 56.01+1.44a 30.08+2.22¢
/W C/P 579.01+42.50a 384.76+21.73a 500.82+90.65a 371.33+54.64a
/W N/P 22.2+0.94a 8.25+0.57b 8.87+1.36b 12.21£1.07b
24K Cellulose/ (g/kg) 406.65+33.72a 265.95+27.49b 211.82+7.36b 247.31+28.96b

AJFEZE Lignin/ (g/kg)

247 Tannin/ (g/kg)

AJFEZE /4 Lignin/N

He T H Specific leaf area/ ( cm?/g)
FrifER K J1 Water-holding capacity/ %

307.13+18.31b
13.15+1.69a
17.39+1.71c

140.2+2.71bc
33.81+5.61b

328.68+19.67b
12.63+1.24a
33.94+2.52b

142.86+4.15b
26.35+6.35b

427.24+12.32a
11.94+1.08a
51.97+2.06a

111.8+6.28¢
30.19+2.31b

292.21+8.59b
9.13+0.40a
21.67+1.10c
390.4+10.59a
93.41+2.89a

ARG A FOR N [RIAR A 6 ] 22 5 35 (P < 0.05) o Bl A P IIME e hriEIR 2 (n=3)

2.2 PAvEM M RRHIE

JHTE M fAF 6 Olson FEEIURIY (3% 2) | 4t BRI RN (£ =0.66) SWIAR (k=0.45) >R 504 (k=0.42)
STUPHHLT S (£=0.39) , DU 50 50% 53 5175 2 1.04 4F 1.55 4F 1.66 4F | 1.78 4F /3 95% /3 H 75 5 4.51 4F
6.72 4F 7.17 4 7.68 4

RIFH (P < 0.05) FHEFE (P < 0.001) 34 5 2 520 4 7 i B fe i R 32 (181 2) o 43 2256 120 K, Mg ra i A 7%
8 T R 28.73% , B 3 5 TR (20.62% ) AR HM(15.20% ) I PHALF5.(8.25%) . 41 255 240
K, i AR U T o B BT R R R R 37.86% AT i 3 i TV 3 AN (26.49%—27.71%) , Sl Z 5 365 K,
JEvE TR 2Rl 31.13%—42.23% , A AP E C B H (F 2) .

R2 AEMSBEBREE Olson 158K E

Table 2 Olson exponential model for decomposition and C release of leaf litter

iz R Fh i) A FREL Pay Y S 50% B A I T] 43+ 95% Bt i Il
Index Tree species Model R? k Tys/a Ty.95/a
Bk iy e y=e 03 0.95 0.39 1.78 7.68
Mass loss AR EEH y=e 042 0.98 0.42 1.66 7.17
A y=e 045 0.86 0.45 1.55 6.72
T8 R y=e 0660 0.88 0.66 1.04 4.51
WL iy e y=e 074 0.92 0.74 0.94 4.05
C release ZRHCAR y=e 0% 0.98 0.94 0.74 3.19
WA y=e 086 0.99 0.86 0.81 3.48
TR y=e 17 0.99 1.17 0.59 2.56
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Table 3 Intercept of partial least squares regression model and regression coefficient of each variable

A2 bk B Mass loss rate C release rate N release rate
Variable Coefficient
120 d 240 d 365 d 120 d 240 d 365 d 120 d 240 d 365 d
B, 18.20 29.78 34.07 22.67 44.72 63.05 20.26 4.89 20.77
fix C B, -1.45 -1.55 -1.07 -1.11 -0.88 -0.89 -1.55 -0.84 -1.42
AN B, -0.74 -0.27 -0.28 -1.18 -0.47 -0.14 2.90 1.29 2.86
WP B 0.68 -1.16 -1.03 0.63 0.64 0.22 -0.18 0.11 -1.36
/% C/N B, 0.29 -0.45 -0.31 0.77 0.06 -0.32 -3.16 -1.50 -3.11
/W C/P Bs -0.90 0.23 0.23 -0.84 -0.93 -0.55 -0.10 -0.41 0.81
/W N/P By -1.02 0.19 0.15 -1.31 -0.74 -0.24 2.19 0.80 2.67
21 4E 2 Cellulose B, -1.37 -2.01 0.25 -1.68 -1.16 -0.39 1.39 0.15 1.56
AKRJFi# Lignin By 0.07 0.01 -0.88 0.38 -0.55 -0.83 -2.58 -1.88 -2.87
HF Tannin B, -1.10 2.49 -0.33 -0.90 -0.66 -0.48 -0.64 -0.80 -0.80
AR ZE /A Lignin/N By, 0.37 -0.15 -0.49 0.78 -0.15 -0.53 -3.03 -1.71 -3.09
giiiiaf area B, 1.41 2.96 1.65 1.06 1.03 1.10 1.99 1.11 2.04
IR K] B, 1.39 1.83 1.47 1.04 0.85 0.90 1.91 0.97 1.96

Water-holding capacity
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R TSR AT T oA 25 240 RAREHOR KR BERRARE 2 1 A R W AR EZ RN, (HU2 R
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