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Effects of Leaf and Root Litters on Soil Carbon and Nitrogen Mineralization in Subtropical

Coniferous and Broad-Leaved Forests

ZHONG Bingyu', MA Hongliang" >, YIN Yunfeng' 2, GAO Ren"?

(1 Institute of Geography, Fujian Normal University, Fuzhou 350117, China; 2 Key Laboratory for Humid Subtropical Eco-
geographical Processes of the Ministry of Education, Fujian Normal University, Fuzhou 350117, China)

Abstract: To investigate the effects of litter input on soil carbon (C) and nitrogen (N) pools in subtropical coniferous and broad-leaved
forests, a field experiment combined with laboratory incubation was conducted in a Cunninghamia lanceolata plantation (coniferous
forest, CF) and a Cinnamomum chekiangense natural forest (broad-leaved forest, BF), in which three treatments were established: no
litter removal (CK), removal of fresh leaf litter (R1), and removal of both fresh leaf litter and roots (R2). The results showed that, litter
removal significantly reduced soil total carbon (TC) and total nitrogen (TN) contents in both forests. Soil C pool in CF was more
sensitive to leaf litter removal, with the reduction in TC being 10.47% greater in R1 than in R2. In contrast, soil N pool in BF was more
sensitive to root removal, where the reduction in TN was 7.71% greater than in R1. Laboratory incubation revealed a higher potential
for C mineralization in BF than in CF. Litter removal differentially influenced C mineralization processes, in CF, cumulative CO,
emissions in R1 and R2 increased by 32.42% and 46.46%, respectively, compared to CK, whereas in BF, they decreased by 20.08%
and 6.11%, respectively. For N mineralization, the rate followed the order R2>R1>CK in CF, where both the content and proportion of
dissolved organic nitrogen (DON) were highest under CK. In BF, N mineralization rate followed CK>R1>R2; however, the proportion
of DON in total dissolved nitrogen (TDN) was highest under R2, and DON content in R1 and R2 increased significantly by 23.36%
and 78.07%, respectively, compared to CK. This study indicated that forest management should prioritize leaf litter return in CF to
maintain soil C pool, and root protection in BF to enhance N retention.

Key words: Leaf litter; Root input; Soil carbon pool; Soil nitrogen pool; Carbon mineralization; Nitrogen mineralization
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Fig. 2 Soil basic physicochemical properties of coniferous and broad-leaved forests under different litter treatments
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Fig. 3 Soil soluble nitrogen and soluble organic carbon contents in coniferous and broad-leaved forests under different litter treatments
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Fig. 4 Soil easily-oxidized organic carbon contents and proportions in coniferous and broad-leaved forests under different litter treatments
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Fig. 5

Soil aromatic indexes, total phenolic contents and total phenol to total carbon ratios in coniferous and broad-leaved forests under

different litter treatments
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broad-leaved forests under different litter treatments

AlEVE R A R R R b R A B Bh ARk
(K 7~ 9)., ¥IHA KB DON 5 TDN %) 60%, 5t
BB F R EFEAR NOs-N HES 60 Kiffrst [ 7,

F55 240 KiF, R1 AT R2 AbBE S & & T CK, 3
TR 510 84.24% F1 91.99%, NOs-N & H ik F i
Bi. NHi-N 7655 60 K CK Fil R1 A5H0) 04 .35 N %
67.22% F133.75%, %5 120 K R1 4kSE T 66.14%,
R2 TFF 40.57%, M5 RS RRAL. RERIIRET R2
LB NHZ-N 75 50T CK M R1, {HES 240 KA}
R1 I R2 sl CK, 430l i 26.09% Fil 104.43%.
DON 7E55 15 KFf 2 B AR(FEIR 15.30%~31.75%), )&
WIETE, 25 240 KT S50AH TR E 2R

AR NOs-N H55 15 K44k ETF; NHG-N 78
55120 KAF CK AR 3% FFH139.20% F1198.65%),
55 240 REFREEIGM, H & IWES 120 RIG%NY,
NO3-N /7 LI R % DON 746 15 K3 F (U CK
TR 28.31%), JEHImITE, 2 240 KA ETA 4L FE DON
SEYDFESTYIG, R A R2 ALB9% CK &
23.36% F178.07%. HAHiFR 13 DOC &t
BEAML, FHREAREEIC2ES, MHERFE 500 mg/kg
KA

R Ak R i A 3R KRR R T (18] 10) 0
PR 2 1 B GRS TS, BRES 60 K R2 AbELGT
b33 5 B 35 5 T CK(80.26%)4h , AbFH W] G i 5 2% 5+
R1 fil R2 AbPAS L BOR DRSS T CK, RN
22.87%~80.26%. [ MPIELE 0~15 d fefmr, ZJA¥F
SRR, ARHRETCRE 2R, 120~240 d #E—P T FE
45.98%~51.34%(5" k) F1 65.38%~68.84%(fi51t).

3 ihie

3.1 MAHREZR WAL IEXS SR Ak L R E R R0

7Y Rk . ARV EZORIR, H A KA
ZeRp 13 TC. TN RGP0 ARBFh, %
W A 75 b BRI 1 BT AR S R AR L4 TC A
TN Fii, XGTERZARI | KRR AR iy
WA —2, A OIFEERM, I 14F) 28R

http://soils.issas.ac.cn



104

+

i

58 %

140
120
100
80
60

N (mg/kg)

3

40

NO

2

(=R

50

40

30

20

DONT7 i (mg/kg)

10

[ Jox v R

AaAa
Ab Ba
Ab
Ab Aab
AbAc
Ac
Ac AtAd
il [Tl m
0 15 60 120 240
FEFRm I (d)
Aa
A ﬁab Aa 5 Aa | Aab
AabAab Aab
'i' Ab T +
+Ac H
Ab
0 15 60 120 240
FrFRm 1] (d)

8
Aa
7
ABa Aa
% 6
ABap
E3 | AbA?
S\E‘j 4 Bab Ba i
7 3 By
+ = Bb
E 2 AbAcAb Bb
1
0
0 15 120 240
TR ] (d)
600 AaAaAa A AaA
500 —AliAaAa an LA ‘T AadeAe
- i
<, 400
)
1 300
4
2 200
a
100
0
0 15 60 120 240
FrFRmtiil (d)

(P K S AR RIFOR [l — 3535 R R B ) 25 2 2 (P<0.05), /NG FREANRIZOR Al —AbBIUR [RI 35 18] 2 5 2 2 (P<0.05). FIR])
B7 FERAEOLETHHAKLIRAAERMTRAEENKRSE

Fig. 7 Soil soluble nitrogen and soluble organic carbon contents in coniferous forests under different litter treatments
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Fig. 8 Soil soluble nitrogen and soluble organic carbon contents in broad-leaved forests under different litter treatments
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