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Abstract ; Plant litter and root inputs play a key role in regulating soil biogeochemical cycles in forest ecosystems. However,
it remains unclear how the alterations in litter aboveground litter inputs and belowground root inputs affect soil nutrients in

the primary tropical forests or the intact tropical forests. This study aimed to investigate the impact of alterations in plant
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litter and root inputs on soil extractable cations and anions, acid neutralizing capacity (ANC) and cation exchange capacity
(CEC) , through the field litter- and root-manipulation experiment in a monsoon evergreen broadleaf forest at Dinghushan
Biosphere Reserve of Southern China. The manipulation experiment consisted of six treatments, with four replications per
treatment ; Control (no change in both litter and root inputs), Double litter, Litter removal ( No Litter), Root pruning
(‘exclusion of root ingrowth) , Root pruning+Double litter, Root pruning+Litter removal. After a half year of litter- and root-
manipulations, the results of the experiment were as follows. (1) Litter removal and double litter treatments significantly
increased soil NO; concentration in the 0—40 cm layer, with higher values in the litter removal treatment than that in the
double litter treatment, while litter removal treatment greatly increased soil concentrations of Ca®, Mg”* and Na in the
surface 0—20 c¢m layer. (2) Root pruning treatment significantly increased soil NO concentration in all layers and soil Ca®*
and Mg™ concentrations in the surface 0—20 cm layer. (3) The interactive effect of root pruning and litter removal
treatments significantly increased soil NO; concentrations in all soil layers, and Ca®, Mg>* and K* concentrations in the
surface 0—20 cm layer, causing an additive effect. (4) Litter and root manipulations did not alter soil pH, but decreased
soil acid neutralizing capacity in all plots except the double litter treatment. The decreased acid neutralizing capacity was
attributed to the decreased soil cation exchange capacity and the increased soil NO; concentration. These findings suggest
that short-term alterations in plant litter and root inputs can strongly affect soil nutrient availability ( especially for NO;,
Ca™ and Mg ) and acid neutralizing capacity, thereby regulating soil nutrient retention and buffering capacity in forest
ecosystems. Under the conditions of intensive human activities and climate change, this study can provide a valuable
theoretical guideline for the sustainable management of forest ecosystem. And it merits further study to explore the long—term
ecological consequences induced by changes in plant aboveground litter inputs and belowground root inputs into forest

ecosystem.

Key Words: litter manipulations; root-pruning treatment; acid neutralizing capacity; monsoon evergreen broadleaf

forest; Dinghushan
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0—30 em LJZETREE K™ \Na™ Mg™ (Ca®™ W WAL SR ALAE ' L LA, FE JAR RAFAE IR0 B, AR 53 i R
R EE—RRHRE R RE M IRE D RIR R EMES RE R R R MR C 22 E A
ARSI AETISRAN T U7 U 7% 0 FIUAR 2 i A XS BAGHY S A b ( primary forest or intact forest) -3 T2 ITH B F
F NG RE ST IR AT JE R AR R IR
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AR AR AR - e R A B T BT A R 2 B RS TR AR 2R SRR vPRE ST . I,
R R A LTS IR AL AT R Y 1 SR 2R B I RO A . A IS LA g S PR S AR pR——
T U Sk ) AR BIFFE RS B2, G S IR 22 R U 7 ) A R BT AR Ak R kR A b MR SRR, B TER
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R1 REHUSFREREM AR RER TR

Table 1 Forest characteristics and soil properties of monsoon evergreen broadleaf forest in Dinghushan

2R XU Sk A bk 275 30k
Parameters Monsoon evergreen broadleaf forest Reference
W Bt Succession stage Toiis [22]
i Forest age/a >400 [22]
AR Altitude/m 250—300 [22]
Y5 ¥ Slope/(°) 25—30 [22]
SEARSEE Stem density/ (££/hm?) 5682 [22]
TATE WAL P24 Average annual litter yield/ (g m2a™") 830.71 [23]
P75 W) - 15 73 it % (k) Average decomposition rate of litter 2.21£0.38 [24]
PR 3% 50% T 75 WS 1] Time required for litter decomposition 50%/ 4.3%0.9 [24]
43 pH Soil pH 3.65+0.07 SRAE
+-HE 4% Soil total carbon/ (g/kg) 39.65+4.06 KAE
32 Soil total nitrogen/ ( g/kg) 2.7420.22 AR

F2 2019.9—2020.4 HiE R X ETE
Table 2 Rainfall in Dinghu District from September 2019 to April 2020

S H 45> Month
Parameters 2019-09 2019-10 2019-11 2019-12 2020-01 2020-02 2020-03 2020-04
[ R+ Rainfall/mm 85.34 17.53 0.00 0.25 21.84 106.68 127.76 110.24
Bk A B R ILRHEEEE T
1.3 FEACRAE

2020 4F 4 A FERRE T N BEHLIE I 3 A RAE - A TR G O (N AR R 4.5 em T 55537012k 4 0—10
em ,10—20 cm ,20—30 ¢m 30—40 cm HIEFESy B HFRE N 3 AMEE S IR A AR . B HIERE ST 2 mm
P, S0 ] LR A AR S5 1SR AT, 0 B BE 5 1

KB T35 (930 Compact IC Flex 1/A, Switzerland ) 5 £ 1P ) 7K %P ( water-extractable ) [ FH 25+
WRE, HIERIEE SIS R A A 10 g KT, A 25 mL LBk (1K =1:2.5) 4k
JEJE B VE RO E pH VA f#E BHES T (NH] (Ca™ Mg™ K* Na") MIFAE T (NO; .Cl7.SOY . POY ) ¥ JE, il
BRI 3 PH B RN S A R far EE AR ORI (1) L ER T FITEE JT (Acid Neutralizing Capacity,
ANC) ,ANC(m molc - kg™')=2[ Ca® ]+ 2[ Mg” ]+ [Na" ]+ [K']+ [NH;]- 2[S0¥ |- [Cl"' - [NO; ] -
3[POY ] (2) £ 4 PH B 7 3¢ i i ( Cation Exchange Capacity, CEC), CEC (m molc + kg™') = 2[ Ca™ ] +
2[Mg™ ]+ [Na' ]+ [K" ],

e BRI E « +3% pH {EfH ] FE28-STANDARD Y pH & , 3% 45k A1 4 & i ] Vario MAX cube
CN il a4 A s R A O E .
1.4 BAagitsrdr

TEGETH AR, A A 8 280k 2 0[] B P %) S0 JZ\%HT@EFH%*%%*E\ F SR O e 4 L)
i AR (20—30 em () NO; Al soz‘ SR FPE S e 20—30 em 1Y CL & B 8054 4. 20—30 em AY
NH; #130—40 cm B NO; & =i ] B SR8 ) . %1§FHXXI%%ﬁ%%$ﬁ<Two-ways ANOVA) BF5E T AN [F]
HIERIETT , JTE AR R AL BT KA MBI B B T, AR5 (8 H R 2 7 225387 ( One-way ANOVA) | [
i} Duncan £ 8 H#E (B EHKE P<0.05) LIFSY 6 ANMbBRIE A 25 5% A, B3 PO S &Ik, 28
SRR R, AR,

2 FR

2.1 HHOKIEERTES 0 AN R R 9 P AR 22 A0 3 o
BMASKTE , +3E NOS B i) 45 Ab B B H SOT A G fUER, [ 287 & s T N . [ NOS ] >
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[SOT 1>[CI']J(El 1), 5 Control #HH, XFF NO3 i, FirA b B ELAT 3 39 s SR, U HUE-R-L AR B, +1L
-L.-R F1-R-L £ 0—10 cm + /2435 B E A1 T 27.8% 77.9% 71.8% .140.8% ,1F 10—20 cm + /24351 i 3%
BEINT 46.7% 151.2% ,62.82% .120.10% , T )2 +-39(20—40 cm ) X AbH 0 B 4% 7 15 % )2 138 (0—20 em)
AL, I HBEE T2 IR NO; A SRR, C1 1 SO 45X i Y ) FIAR 2 Ak B0 7 53k AN 1 25 it £
JEURBEERG I i = B A A A B B T N, % T CU R, 7 10—20 em 12, -L FI-R
-L BA B EWIAOR  -R A EMRSUR (P>0.05) ;76 0—10 em )2, -R+L BEF K T+L, %F S07 & 1F
20—30 em +J= ,-L BA BERMBCR ;72 1030 em 1=, -R-L BFKT-L,
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E1 TEASFSEXNAREEZMIIRRALIEE N
Fig.1 Response of soil anion content to different litter and root treatments
Control ; Xf HRALFT s +L . JAVA YNNG ; - L KBRUAVEYD ; R WiAR s —R+L WAR RIS W 6% 5 —R-L WiAR AT LR UR ¥ 4, IR 224 Rbm iR 22
INE TR AL FRA] Y 25 5 (P<0.05) . SUHE B 22085 KDL LR LXR /R ; # 4 P<0.05; * * 4 P<0.01; * * = 4 P<0.001

2.2 K PH B XA [ V% 0 AR 2R A L g g )3

SAE K WG T2 IR, TR 1 i IR I 3 7E 0—20 em )2 X045 Ab 3% e [ BURK , 20—30
em HEAHUR(E 2) . 5 Control ML, FrAg AL FEXT NH &34 JC B E 520, T 187525 B A5 WirAR A ¢
AR A B3 M N T R )Z (0—20 em) 8 Ca® i, Hoh-R-L B3 i fiesn , AU P % 0 35 001 . o, 7
0—10 cm +JZ,-L . -R+L fI-R-L i Ca™ S &0 3 B &N T 39.42% 42.94% . 78.63% ; 7 10—20 cm 12,
-R BEHIINT 90.65% , LB IH 75 P FIHTAR AL B 55 B N T 2R)2 13 (0—20 em) Mg™ &3t (HUZ V& A
TCWEW, WL, 7E 10—20 em 12, -L fI-R 19 Mg™ &&= B &N T 56.5% 47.9% ; -R-L 7£ 10—20 cm A
10—20 em )20l W 3G T 44.12% 1 51.12% , K" 75 18 08 7 4 AR 28 4ch B o7 5 3k AN 4 3, AU HE 10—
20 em T2, -R+L A B MACE ., -L#I T 0—20 em 12 Na* & . 7E 0—10 em F1 10—20 cm /24351
AT 70.309% F1 86.84% ,
2.3 L3 pH FRPAIRE S (ANC) BHES T2t (CEC) X AR [A] 4 4 W AR 22 b B 1

3% pH 1E AL H ) TG i E AL (B 222 5% IR JZ (0—20 om) 54K, I-BE 2 i 7+ &5, Brf
+ 2 pH 7 3.5—4.1 JERI (18 3) . B L2 W, + R AIAE S (ANC) & FHE#% . 5 Control 4
[, -R+L Fl-R-L 5K T 0—10 em £ 2 ANC, +L . —L FI-R A4 FRILECER (P>0.05) . X} F CEC, i f +
JZ Control 1 0—20 em [ +L & HABALFE S s 5 Control AH L, FTH -5 Wi AR AH 56 i) b B35 FRAL T CEC, IT A Wt

http ; //www.ecologica.cn



9148 JAE = 24

14 14 _L***, R#H* L#* L*
12 12 - LXR** , R** LXR*
&
E} B0 b b
) = i
E g 8
5 = Q
= =
z S, E
g
) 515
0 i
0—10 10—20 20—30 30—40
14
12 L**
E - 10
S < g
< 2
P o
= Moy
2
0—10 10—20 20—30 30—40
12 Soil layer/cm
12 + L O x4
okk W AR
~ 10 + R B +L
£ 4l m-L
%‘J H -R
£ 6l ® -R+L
z ® -R-L
4+ a
, | ab
o :

0—10 10—20 20—30 30—40
12 Soil layer/cm

B2 THEAEFIEXNARERZRWIRFE KN
Fig.2 Response of soil cation content to different litter and root treatments
RELONTRAER2E /NG TR R AL B ) 22 5% (P<0.05) o WEFRTT 220 HTER LA LR (LXR 7R ; # K P<0.05; % # Jg P<0.01; % * * g
P<0.001

HRALFIE] CEC JE2 5 . 7 0—10 em Hl 10—20 em +JZ, +L 251N T 30.70% #1 28.71% , -R 7 SIBEAR T
58.25% 1 88.70% ; 7E 10—20 cm +J2,-L (&K T 41.04%,
3 itie
3.1 JATEY R AU KR B B R

b 5 P R AP R M BRI A O R T A AR Ak 2 5 R - S W TR A
(OEACZE | 3 I T - SR B T AR 7102 0 ARBIRSE v, IR IS 0 0 7 4 b B B S R I T 4 NOS i X
T8 Ca™ Mg™ K" &I EUCEROR (B 1,2) , X 5 28R E R —20, a0, B2 B PG Rk 2 g e i
AR WO TR SR IR P s il g & 0 S g 3 AR AR b THLA (2 NOS) SRS %
A BRI A s, R 2 ER . (1) VVE IR N T BE A MR 2R (2) IR IR I i
A W R PR R, DN T BE R R T A AR

MTEARWFTE o, KBRS )AL B 244 m T 1238 NOS (Ca®™ Mg™ Na" &8 (18 1,2) , X — kIG5 LTEKR
ZHITEERAIR O AT, R BR AR 0 0D ) 3 P AT DL A R R R 3 B
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Fig.3 Responses of soil pH, acid neutralizing capacity and cation exchange capacity to different litter and root treatments
RELONARIER 2 /NG TR A 1922 57 (P<0.05) s BUH R I7 220 M85 L LR (LXR 7R 5 % 2 P<0.05; % # N P<0.01; * * =g
P<0.001

TR, IR, AT B A S 4 A BB, 0 PG XU B AR RTINS s A2 N T
LB T 25 NOS i 2 R n] L ASTRI SR AR P R AR NOS 5 R SR AR SR A AE A
—EE, X TR S AR (JAVE Y i) | e 2 Aok B Ak B R SR N R VA G, PR LR
BLHE NOS B R LT PR (1) S8 25 B n] BE A5 1 398 vb (9 folc A= W B R ARG, AT 332 04 NOS
(RN W NOT AEFERTIIBUR S (2) VAW 5B T B S BOR 2 IR B TH, TR &5 1 el fL
T AN, PR VE Y BRI T O TR RN A 2 vV P T e A A KRS, TR R A T RESK B L
SRR B TR, 1 TG0 AT S BH B R
32 MRAREABUEX LK R T RS
R 0 - T2 2T A B A W | Ay B 8O Ak T A P, DRI R e 2 40 1 S T e D5
B ABFFE & ST B AT 1 2 4 8 NOS  Ca™ Mg™ & i, R J2 14 (0—20 om) W B HHURE (1 1,
2) [R5 Tt RRARFR 42 60 W HR AL BRI P B SR A A TR 2 BRAR R 230 il NOS 9 38 H i T e O 245 2R AT —
BT EAAT B R I B BRAR R MR U B P S S A2 AR TR 5250 T R, AT
Y ARMRAR R iy A B RS 1HE NOS & S A AE AN 2 P 45 R B 22 5%, T REJE 32 AR MR Ak ety L K
AR (FRZR Tk ) (R, 38 SRR R bR LU AZ AR N AR AR R B 2 5 AR R A i s i % A
SOMARR R IR R, AT I BUX AR BRI R 22 (1) WS IR A TR S S AR R AR A0 T
ARk A T, AT T RIS NOS (Ca™ (Mg RIS i s I N FR 25 (2) BERAR R, BRZ AR
Z oy (IESE A BT BRI BRI ARG W) | nT RERRAR T A0 TR R B AR, TR D T A R T R
(AR (3) Widst AR 7E e 2 T i, T REFE A TR AR 80 NOS (Ca®™ Mg™ #i '™, A s
WA AL BTG NHG 2 0 2 35 5 (181 2) , 15— B S AR el b 1 AR R IR, NHE, S B I 45—
AT IZ IR A s R (1) SR NHG 22 0T RE# R L W) W B [, LA E &S NHG B UFF
TR IR E NHG W] S8 (2) IRH NH; % Bt r] BERG I E T Ak ad 72, TIPS 2] NOS 1y I &8
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B4 5 (3) WL 55 A0 BRI 1E] A 56, DR R EE B N T AR 4 4R FOTE AT I (BB 3 I ) BIFSE v Wl ) 4 A %
FINH; S i, B AR (o, IR AR ) AT REGE NH A T LT, 20 T B 0 W I A Sk 30 UE
3.3 JATEW AR ZR 2L R VR FXT - K B s

ATFFE IR, Wik AR 4 e AR JERIRON X BT AT )2 NO; A )2 1R Ca® Mg™ K &R H
RO Toh A (KR AR ) E R AL R AL H) i NOS | Ca® Mg &g R (B 1,2) , TERIRAIET , 375
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