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Abstract: The objective of this study is to provide data support for selecting ecological restoration tree species in degraded
karst ecosystem. We studied the decomposition of leaf litter and its priming effect on soil organic carbon mineralization
across eleven typical tree species in the karst area of China. Eleven typical ecological restoration tree species with strong
adaptability and drought tolerance from Experimental Center of Tropical Forestry, Chinese Academy of Forestry were
selected for the study. We used the natural abundance difference in 8" C values of C, plant leaf litters and C, soil to separate
leaf-derived CO, from soil-derived CO, and quantified soil priming effect intensity, the difference of leaf litter decomposition
and its priming effect among different ecological restoration tree species were compared to explore the relationship between
leaf litter traits and its decomposition and soil priming effect intensity. (1) The 11 ecological restoration tree species used in
the study exhibited a fair degree variation in carbon-related properties ( water soluble carbon, hemicellulose and tannin) ,
nutrient contents ( phosphorus and magnesium) , and stoichiometric characteristics ( carbon to phosphorus ratio and nitrogen
to phosphorus ratio). (2) Leaf litter decomposition and priming effect intensity were significantly different among different
ecological restoration tree species ( P<0.001). The fraction of added leaf litter decomposed over the entire incubation period
was 35.3% averaged across all 11 species with the highest for Hainania trichosperma litter (50% ) and the lowest for
Cyclobalanopsis glauca (16.5%). (3) Over the 200-d incubation period, mean daily CO, production from the control soil
was 2.3 mg C kg™ soil d”', but 5.1 mg C kg™ soil d™' from the soil with leaf litter. It ranged from 4.2 ( Cyclobalanopsis
glauca) to 6.2 mg C kg™ soil d™' ( Dalbergia odorifera). Overall, the added leaf litters significantly stimulated the
decomposition of soil organic carbon by 37.6% on average. The input of leaf litter from Hainania trichosperma , Walsura
robusta and Zenia insignis inhibited the decomposition of soil organic carbon, i.e., it induced the negative priming effect
(the intensity of priming effect was —=13.2%, —6.9%, and —22.5%, respectively). (4) The decomposition of ecological
tree species leaf litter related well to leaf litter traits, litter water soluble carbon and non-structure carbohydrates content
were positively correlated with the decomposition of leaf litter, whereas leaf dry mass content, cellulose and manganese
concentrations were negatively associated with leaf litter decomposition. Considering all litter traits together, the combination
of water soluble carbon, potassium, and calcium concentrations presented most relevant to explain the decomposition of leaf
litter (R*=0.98, P<0.0001). However, we found no relationship between leaf litter traits and the intensity of soil priming
effect. From the perspective of soil nutrient return, tree species with relatively fast leaf litter decomposition, such as Cornus
wilsoniana wanger , Hainania trichosperma , Acrocarpus fraxinifolius, and Dalbergia odorifera could be selected for ecological
restoration in degraded karst ecosystems, which contributed to soil nutrient cycling and vegetation recovery and
development. From the perspective of soil carbon sequestration, the input of leaf litters such as Hainania irichosperma,
Zenia insignis and Walsura robusta can slow down the decomposition of soil organic carbon, which is beneficial to enhancing

the potential of soil carbon stocks in degraded karst ecosystems.

Key Words: "C Natural abundance; C, soil; litter traits; soil organic carbon; soil carbon priming effects
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Fig.1 Procedures for soil respiration measurements
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IIHTAE R4.2.1 A 5E R, PCA 43T 7E Canoco 5.0 B4 #E4T , {81 OriginPro 2018 2 4],

control

2 HREHSH

2.1 AR HRIRARE S AR S5 R R
11 AR E TR 5 HR R BB S (R 1) o 11 DRV I B it 2R A0 22 3 fF (CV =
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Table 1 Summary of the 20 leaf litter traits for 11 tree species in karst

PR I REE ¥fE LREITR S e/ ME KM 5 R AL
Leaf litter traits Mean Median Minimum Maximum Coefficient of variation/%
Bk ML/ % 35.31 33.86 16.50 49.93 30.26
PR PE/ % 37.55 53.54 -22.54 81.12 89.91
95 2 f LDMC/ (mg/g) 399.13 381.64 219.46 664.08 28.11
W C/(mg/g) 431.20 428.12 390.66 473.65 5.20
L5 TERR NSC/ (mg/g) 42.23 43.91 24.08 53.34 20.33
KRR WSC/ (mg/g) 231.72 229.33 134.09 375.59 35.36
AJEFE Lignin/ (mg/g) 124.46 114.35 93.58 182.76 23.89
L4 Cellulose/ (mg/g) 126.44 115.61 70.92 216.42 30.57
274k R Hemicellulose/ mg/g) 83.55 86.75 46.96 162.39 38.72
B Tannin/ (mg/g) 36.18 27.44 9.45 68.96 62.28
A N/ (mg/g) 12.72 11.59 9.05 22.83 31.20
W P/ (mg/g) 0.28 0.16 0.06 1.38 133.41
B K/ (mg/g) 5.86 5.14 2.85 11.14 39.72
55 Ca/(mg/g) 31.50 31.81 17.25 50.67 31.44
B Mg/ (mg/g) 0.19 0.04 0.01 1.06 157.22
£ Mn/(mg/g) 2.63 2.93 0.96 3.69 32.41
AR # /A Lignin/N 10.50 9.44 6.97 19.90 35.99
/% C/N 36.45 39.33 19.87 47.32 23.93
/W C/P 3525.00 2775.03 343.64 7665.19 63.13
/W N/P 113.18 76.53 8.74 281.11 77.00

ML R Mass loss; PE: #&Z30UN Priming effect; M4 5 & . Leaf dry matter content; C: i Carbon; NSC. JEZ5#PERR Non-structure
carbohydrates; WSC; /K& :#% Water soluble carbon; N % Nitrogen; P: B Phosphorus; K. #fl potassium; Ca: #5 Calcium; Mg: ££ Magnesium; Mn .

£ Manganese
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BRYA P BT B LE AR SR AR 16.5% , Ho il B fe g (161 2) . 50 B 4248 CO, BEiltat 2.3 mg C kg™
4 AL, IS AL BE I COL BN 5.1 mg C kg™ TIE RN IR LI AR CO, BN 2.2 17
(E2) . BTt AT EREIE RN 7S BN 2 4, Hodx 8 A A B Fh R 7% i R A F T A Bl
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Fig.2 The percentage mass loss of leaf litter and its priming effect

AR Rs £ A B 2 (B A7 A B 3 25 53 (P<0.05)
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M PCA F3 8 AT LT R 1, PR 35 BT i 4 2 5 WSC Rl NSC &2 IEAHOG B 5247 4E % Mn F1 LDMC
BHAE X S MR T s R (| 5) .
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Fig.3 Matrix of Pearson correlation coefficients between the mass loss of leaf litter and litter properties
ML: FBiii2k Mass loss; PE: KA Priming effect; LDMD: MT#/fi & & Leaf dry matter content; C: filt Carbon; NSC: AEZ5HPERK Non-
structure carbohydrates; WSC: /K PE#% Water soluble carbon; Lignin: A% ; Cellulose ; 7 4 2% ; Hemicellulose : 22 £ 4 2 ; Tannin; B 77 ; N 4
Nitrogen; P: B Phosphorus; K: % potassium; Ca: %5 Calcium; Mg: %% Magnesium; Mn; %# Manganese; * 8325 74 (P<0.05)

®2 BABEMSBRERABRYERZ EZRSEERST

Table 2 Outcome of determination of stepwise regression between the mass loss of leaf litter and litter properties

A ﬁ?&fﬁﬁ@ﬁ!ﬂ E?{SI . {ﬂ%ﬂﬂiﬁi . s A R . jﬁ%ﬁ
Model Akaike information criterion  Leaf litter traits Significance level
1 14.99332 WSC; K; Ca 0.981 P <0.0001
2 22.59612 WSC; K 0.954 P<0.0001
3 31.62306 WwsC 0.876 P<0.0001

WSC: /KR Water soluble carbon; K. #f potassium; Ca: 5 Calcium

3 it

3.1 JEMER

AW R IIRTE C BB RN CV=5%) R 11 DMEBWE R EARLN ¢ i, REARH
B E TSI C B A A RIS SRS W, WKk 27 4 R AT 55 C e k2
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