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The eluviations and acid buffering effect of litterfall in Shaoshan conifer and

broad-leaved mixed forest
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Abstract; A total of four 10 x 10 m’ standard sampling plots in Shaoshan forest were chosen, and litterfall, litterfall
leaching and throughfall were collected respectively for this study. The seasonal dynamics of litterfall and its effect on acid
deposition, as well as the characteristics of litterfall leaching and throughfall, were studied. The research results showed
that: (1) The quantity of litterfall in autumn is larger than that of other seasons in Shaoshan forest, and the quantity of
litterfall increases along with the altitude increases; (2) Concentration of each base cation in other seasons is in the order of

Ca’* >K* >NH, >Mg’* > Na* besides K* > Ca’* in summer, which is consistent with the trend in throughfall; (3)
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There is a remarkable pertinence between the concentrations of base cations in litterfall leaching and in throughfall except for
Ca’*, yet K* concentration reached the tarnal salient pertinence level, which approves that the K reverting to soil by
litterfall comes from forest canopy leaching mostly in Shaoshan forest; (4) Besides some individual spots, the concentration
summation of all base cations in litterfall leaching is higher than that in thoughfall in various degrees, and the increase range
in autumn is the biggest followed by that in winter, which is consistent with the quantity change of litterfall; (5) The
change scope of pH value in throughfall is 4.58 —7. 13, the minimum value appears in winter, and the maximum appears
in summer, while the change scope of pH value in litterfall leaching is 5. 02 —6. 69 ,which is higher than the average pH of
surface soil layer(pH 5.0) , but the minimum value appears in spring, and the maximum appears in autumn; (6) The pH
of litterfall leaching at each study plot increases in winter, about 0. 06 —1. 35 higher than throughfall pH, but decreases in
other seasons ( barring plot C in autumn) ,which indicates that litterfall in Shaoshan forest is a fine acid-buffering system in
winter, however, because the base cations leaching from litterfall is not enough to counteract the organic acid produced by

litterfall decomposition in spring, summer and autumn, so the pH of litterfall leaching is going down in these seasons.

Key Words: litterfall ; base cation; seasonal dynamic; acid buffering effect

KRR EN T RIRERZSHFNER , RGBS MR REYEHEA LIRS, FHIERL R
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ZHMTIEOBRMERT Y, XTF AN YE SEEREF AR LR EEBRTENIEERE
WA YT R T WA N MR SRR 5 1 2 5250 W v DR DA R ko BR T e 9y B b S W B S A0 0 L
i, FMEEFEEKFERB T RATAREEFREE AR X K LEA1ER , TR % s s ) i st
T REYRTTRRBEKIEA TR BT AREEE R , A SCE W S 5 LU AP IR 7 ) 2 W8 R 2 K Ak 2
R LA BV W 8 W 3BT IS, BT T 3R LI B [V R A 5 0 1 22745 43 B RV 1R 3 DA B kPR L ek F) 8 i 1
A, it — 2R BRUTRE T 38 LU 2R AR 1 3B RR AL B b P AR B %Okt
1 R

RS HER I THIFS A R, R A 112°017, b4 27°87' , ¥3KTE 25 ~290m 2 Ja] , BE B &3l B3R T WV 7
(#5960 J7 A1 )30km, j&§ TS, BRI , BFFURE AR RE T & 1200 ~ 1700mm , -3 BE R & % 1550mm,
TRETR ) 20% EHAEEZ,60% £ PERE T KA ETRERRD, BT8R S FHEE RN 16.7 ~17. 4C ; #134
BEFELT 80% , EFAEF 0% ; RN YIFEZH , FEH BKN _gRRE4HW, RATAREREUEAR . G ER
ARG 3 BRRUE y 82% , R TE 20 ~ 40a ], RBEARTEZE LR IE AR TR/ £, FRRE N
41% PHETE 10 ~20a 8], BRI R, THERBETONEE B, 221 pH 4 5.0 0.1 UK
P+,
2 EWHE
2.1 HmRE

TERR LR T 4 1 10m x 10m PR R, A B2 K 1,

FEYIRSE 2001 421 F ~2003 4 12 AES N REMAFEYRE 4 KR 0.45m x 0. 45m I EY)
ERAE, 3L 16 ME , W EAEREHTE 1m, B A IWEENTREY 4 K, 435I E, MEGELLIRE 16 x48 M

TEFEKRE BN N E N EEFEKNESR, REREH MR} (d=15¢m) . —14
WA ERITUE MRE: O Ch T B IR R R R 3E ) F—MABUR 2L 3 SLOAR B &5 € ) MR LI
HER,REFEREBRELRBETAHB L, FRZBHOSHEFS, W EOEHHBEL 10cm KA,
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2001 451 A ~2001 4F 12 A AKRE 4 R, A ERZEKFRTE 4CTELREIHFE 24h TARELHE,
B A RS AL 4 ETH RIR-S SRR B IR R A LU E

T YIIRBORAE e B M B KR SR B E — MR B WM IB BORH S, TR B RAF R R 3%
YR TR E— SRR B IEBRESR, H— 30cm x 30cm BRHL | JE 1 WIANA VLB B B 4 A, FT R Ik
IRBCESAVIBRE EEE A SL MRANBES, A ERZ R T EHEB R AR, 200141 A ~2001
412 A8 AWE 4 R, A REYRIBBEMTE 4°C T ROERGIFE 24h SIS %, 8 A 70 H6 &4
M4k 4 WA RS HURA FE e IR R AR T LU IE

R1 TASTEMER
Table 1 The location of the plots in the catchment
R g ¥ BR AR
Plot Location Slope Altitude(m)  Vegetation species
A 2111 | Halfway up western valley W30E 75 ~100 i) Top-canopy layer: 27k China fir, T
. . Massoniana , 1% # Camphor wood , #TF Bam-
B 1% | High up on western ridge W30S 125 ~ 175 boos; T 5ER Sub-canopy layer: (257 Camel-
C 114 Down in western valley-bottom W10S 25 ~50 lia, & #7 Bk Oleander, & F # Holly, B
& Ternstroemia
D 1% 5m 5 meters below eastern ridge E35S 50 ~75

2.2 Wi

SRIRESKEBRE YR, T BEESREYE XFEREYR ;58 2 5B 1L R 7% Pk Bm 2
B KHE (CRBEAR B 1L 332 bR R BUBuRE ) R 1 pH {B, 3554 Ca’* \Mg®* \K* \Na* J NH,” & 23170
E5MT. pH{ERA PHS3C $UF B E T E, £ B B FRAREFRIK S Y658 E 1+ (SH-3800) #4740 47,
NH," >R DX-120 EUES 7 f%{ ( DIONEX) #474047 . ZERI 5 1 584 R A 15010523 ,1S014911 45 E frtn
W, B m M SEEe = 4007\ B B ORI T 4017 BRI 25 K35 e 4 HE B 1% 4 e I A P24 M4 (EMEP)
Fko
2.3 HaEALEITE

pHEFHEITERAEE FREMEMAE: B FEREXNETAERAB FRERENGE; RA
SPSS11. 5 Geit i AEHEAT AR S M A TH B 16 [R) — 2R A [F) R A BB 22 R
3 ZR5TE
3.1 BRI E PRE

HRILFRAK 2001 ~2003 SERFWEMB T AMME 2, AFK2 T HBILKBREZRR K, £ FFK
2, BEED FEHTRAZTHALTEKTRY, ARBETER, KENWMEE SRR ERAE,
i BEEVRIL SRR, B B, R KB R, SR AL P B, 32 & XU B2 3 /), 5 L
B E ISR R T RRLESAH S REREHRAERS, WIUFHASRBI RS RE Y& BF
5, PR B EMRE BB i A R D EXIRE B E P, B C EXRE &R, WAk B AT 10,
R ER , FEH C AT I, IR E AR, ULHAHE L ZRARIR 75 4 B 2 RS IR I T 3 I A9 , 3X 538 LU ZRACR IR
W ERAR A E R R E PR EES X,

£2 BURKABUERETHE
Table 2 Seasonal distributing of litterfall quantity in Shaoshan forest

Z=45 Season & Spring E Summer F Autumn A& Winter 442 Whole
YA Y75 8 Range of litterfall quantity(t/ hm?) 0.89 ~1.03 0.7~0.95 1.41~1.53 0.8~1.12 4.09 ~4.34
P BB Average quantity of litterfall (t/ hm? ) 0.94 0.81 1.46 1.0 4.21

T HRE Y R B, s R EA D X AAAR B ARMR S W B HTX L (R 3) . WR3 HTUE

hitp : //www. ecologica. cn



23 A F R L RTRRAEEY R MR R Z R 511

), F8 L AP R T R TR SOMAR 3998 ¥ B (R T R 3AVAF BRI B s 1 I TR AR, T R T R L AR
Ih ERARET HARFI R TR AR, X S L AR AL R R S R UBFP S BIRE K

=3 BREMTFERAAETDENLR
Table 3 Contract of litterfall quantity in different zone of China

g SURAFAE FMAE FEDE
Plot Climate character Forest type Litterfall quantity (t/(hm?-a))
WAL A HR R 422 (Toe sy)
Shaoshan in Hunan Mid-subtropical zone Conifer and broadleaf mixed forest : v
P BB A S Ak g~
Dinghushan in Guangzhou South-subtropical zone Conifer and broadleaf mixed forest :
L Z=E AN 5. 340131
Pine forest :
P e AT -
Jianfengling in Hainan Torrid zone Montane rain forest :
I FTHR 9.7014]
Half-defoliated seasonal rain forest :
HAKAD ZRH = IR AR 0.99015]
Changbaishan in Jilin Cold temperate zone Alpine tundra vegetation :
HERIL e R T ) 106
Tianshan in Xinjiang Temperate zone Larch and spruce mixed forest :
it gkl ZRH W4tk 0.3205017]
Sejila Mountains in Xizang Cold temperate zone Dark coniferous forest :

3.2 MR E R IR KR F B KRR
3.2.1 FEYEKRBBLEREZEKBEAE T REEY A5

HEFREREHALEY Ca™* Mg™™ K™ \Na "I NH;" & AR BESEATINACT Y , 45 814 208 3 Y1 2 W IR W R 5
RSB PR TR A (3 4) , A3k 4 WTLUE Y, 38 L ZRARIA Y& e W P S L PR 7L KA Ca™”
RS REE K >Ca’ Sh, HRSIIRIEBR P B FHEHF :Ca® >K* >NH; >Mg™" >Na™ , IUEW
FHTE B T REKERIRHIRE OV RE, A TR B BERM. X5HILERFEKE TR HREELE
BREAFR I,

P DIRIEI T Ca®* FEBFHN TR 5B KW B A FTREAR, RPN R AR, Wi B M0 Tt
R, BB RER, MR REA : Ok A FTROK AR B K, AEYREIEE T
BRESH Ca* W TFUIEYIR, W0+ %5, BRI AMYE Tk, W 5% M v BE U3 B3 s @Ca RXEV RS
EAAYNE S, BT S AR I s S B, R ER T Ca® " YRk BEX 38 3 i 7T B
R,

PV Mg® AWM TEEFBKRENRI RN, £ BHIERK, FTERLSHE
Y BB TRES Mg™" T UMY, ZEFI K B9 wP R T BBt Mg YR BERE I, 6 \ B9 Mg™ " Bk i
ZORIRT IR IO SR, Mg RAE A R L ETTR , B B M IE BT Mg TURBEAT T 588, (R ER
wY Mg S EARMK, WRIRA P U B IR

T YIIRI T Na ™ ZEANZVW X TREZEK K BB R, BREZS, HE R R E MR
PR RN EE, TR THEREY S Na RERRMEAH FENL " BhTRLUESZERES
BRI , B SR AR TR E Na™  H S RMA R TR, IR R ERFAZE,

REYWIRA T K SN FNBERZTEKIEARRENEN, EERIERR, 4 BFHKRZ,
KERIER/D. FRYIE R Mg —B, B M S AL RS K BT T8, MR E%E" B iEY
T KEFHREYH ERUB TIRSEE, RS IR, 7R SR TR BB RR, —RER %
YIRG 1o R B R TT IR , BRREE TR W) A BEA T K IR v BE B A 13, BRI R BTy
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SRR, TR E, LR ZREY T wt S iR K A, B EREW K™ 72700030 K it gk
WEHEA T R YRR b T A R R . K RE Y KT & BRI, BARAMIER T K™K E h24F
i, (B EERE TR R , B IER

FE IR T NH, W EAKSRRE R EAE AL, & FEVREYRIER S NI R, 3
B HAEREYPHTT B, AHRRNREYH N HEEER, FOHEH N HBRREEERK, fid
MEPL FFNREYN N, WERFEERB TRERERIEE , EFEREY T N HEEAEH LM
YK MBS MR C/N B2, FEMT N TR, HINE™ Wit R TRED MBI N TR
SIEEFRET LB, EEESMARNTERMET, B8 NH, HRILEBIE TS & 4E 8%
R, WRLFTREYIMER b NH WEEOERZE KRR T REIRE . FEYIM R b NH 2R KT
FIOBUR LR, TERFEE R FREW MR R, C/N B, AR ERE N RHEE, X5 Guo Ml
Sims'? PrIT LR EH A1,

F4 BEABFTFREFFHHR

Table 4 Seasonal distributing of base cations concentration

%% Spring E 2 Summer FZFE Autumn &2 Winter

TF LL TF LL TF LL TF LL

Ca?* 8.79 6.08 3.08 4.71 17.26 19.85 7.67 11.72
. (0.32) (1.17) (0.22) (0.47) (2.71) (2.87) (1.47) (2.36)
Ma2* 0.8 1.36 0.59 0.97 3.76 3.95 1.68 2.85
& (0.11) (0.27) (0.07) (0.12) (0.59) (0.68) (0.41) (0.51)
Na* 0.45 0.35 0.27 0.27 1.79 0.74 0.55 0.43
a (0.06) (0.05) (0.08) (0.07) (0.46) (0.11) (0.08) (0.07)
K+ 3.47 4.33 3.57 5.99 19.33 19.57 6.55 (32:)

(0.47) (0.74) (0.33) (2.27) (2.76) (2.30) (1.22) :

NH* 2.40 2.36 2.51 2.90 7.59 8.81 3.18 2.49
4 (0.26) (0.26) (0.60) (0.52) (0.92) (1.80) (0.19) (0.38)

TF: R S#E K Throughfall; LL: &Y HkIEN Litterfall leaching; §%5 4 JyAriEZ: Standard errors are given in parentheses

3.2.2 FEYIRIERS R ZF B K S EE H B TR AR S

Xt e I ORI 5 = B K B TR R AT S (pearson MISRREUL) 7 df (3R 5) , RUABMIAE Y
J2 A + 3% 4 5 FUE R R K B E, P K MR RBBOK, T L. whonmaanaho™ S H9BRFT M,
B ER KT ERHERER G P BT RGEERN, AP P RE YRR SRR FEK T KT R EM
FRWIESE TELREYFIHEN K™ EZR BRILANEZ IR REYMHIBBRSEZZEKT Na® |
Mg** Fl NH; REEARKR, PIHIER 7325 Uk R Lk, T Ca® R 2 BEM KR, BH
HEZRED ARG TR0 0 R R RIR R EK, X T R BRI KT TR BRALE R B AR

x5 ARPBERRBEREETEKDREMAT FREEXARER
Table 5 Correlation coefficient of base cation concentration between throughfall and litterfall leaching

b3 FHES 7 Base cation Ca** Mg?* Na* K* NH/
3% B3 Correlation coefficient 0.907 0.954°* 0.990 ** 0.993** 0.986*
# # PEMEIKFE 0.01 Correlation is significant at the 0.01 level (2-tailed) ; = & F /K 0. 05 Correlation is significant at the 0. 05 level (2-
tailed )

3.2.3 FEYIMIERS R ZEK R HE TR i B T

G0 A A R M AL IR v IR IR W AR 2 S K AR T B8 B T 2 P T Bk BT A3y, 18 2
AR ER R PR T BIRE R A (8 1) B 1 TTLAE H BRie A 71 D BT E YRRl 2
BT Bk R KA BTSN, RR A ZAFHMBIE R 258 KA A 5 8 5 B3, Heh kg n & s 8
&, BORMIEE 22.7 mg/L, ZFRZ , ZEBRSHIUARERLAZTREVEBRRA X BFHM CHIER
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K, EEREHH C HALILA, FHES FILRAE R B, RS E TR 7 B R EECHE AR, X h5
ISR TR E B R DR —3,

S AE 1R LA M, FEH B A A Z 7 YU IR v R P B R B S e K S W SE A B, T R
JEFEH B AMKIRE BROCITEG M C R, TR B THM C AT INE, LG T HRER TR H
FH S T 56 FH RS 7 VR 38 63 A R D AR F R B YIRIB R L B R TR B PR T Re R E TR E Y
ST EERFHE T Ca™* M NH; WEESRIKTE, ¢ B FIDREAESRA%YKRER P RERE TR
IR T M, R 2B

O ZE5tsk Throughfall B FFEIRIET Leaching from Litterfall
70 80
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Bl ERMEEY R SEERR T ERENE N0

Fig. 1 Seasonal dynamics of total concentration of base cations leaching from forest canopy and litterfall

3.3 HRILAMREYERE T
3.3.1 HILZANREYZHIBB S EZFEK pH Z 3075

T YR  EL L PR T B B B3 P RS HE MR A M S TRK b BT e Eh RS #e , (B E BT R E Y
XHERUTHE B R AR LSS & pH BRI RS A5 18, BRI E Y20 7™ A 1A MLBR S M R ) U HH - &3
TR E IR R BRE o

% YIIR R = %K pH EREFTAELINE 2 frn. WIE 2 A LAE H, BB e = Z5E K
W& IR pH (EX 2B T sh wRFEK pH EZESNTEEDY 4.58 ~7. 13, RAREH AL T, &
P {E B B 2 VR YR pH (HAE ShTEEI N 5. 02 ~ 6. 69, R S F B F w/KE, R T ILRE 1R
pH FIME 5. 0, BLBIRR L ZRAKBRULIEE AR X R LSRR BB . JRTE WIR IR pH (R AT R T4
EEY, BEEHAEKE, BREHIEES, X5 TEES" RS RE -3, BRETRED S
fEER FRANAR , S8 7 A 7R HLBR SR VA IR U R BR B 3 , pHL {EL IR AIR, T Bk 223 6 R VB M BE AR AL T R A B
B PR A VRS R, BRI K pH (EE0R T R 7E YIMIE B pH EAERARRAKF
3.3.2 FEVERZWERTT

ME 2 B, B HEZR E IR R BOEE 2% K pH B35 1 7 8 i AR, BB TE B 7E 0. 94 ~
1. 57 ZJa), SFRIREA T 1.25 A~ pH 8, HBORREE H BIE R B, FTRR S M B A& B &K, ISR, K
RAMTER , FE Y RB AR, B R A RS REMRX. BEEHMARIMHBREERS
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A %5k Throughfall

B JRAEYWkIENK Litterfall leaching
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Fig. 2 Seasonal pH dynamics of throughfall and litterfall leaching at each spot in Shaoshan forest

7K pH (E-AL 7 R B B AR, BRIBVEEIZE 0. 33 ~ 1.3 2], A T5E ™ R B iR B A B #0E # T3
Y BT ST 3, REW BRI IIFETRE B, 20 7= 4 BA HUBR IS W) I R i Bk I, = B0 V& 4k
IRV pH (EFER. TAZRRFEH C Ah, SRR IR YIRS R R 527K pH (HREIETEREE 0.05 ~1.04 Z A,
BRBLHKEER B KEREYHRIER T HETERE BBBFEKEARBRENEN(FEE AD KR
S1) MBI Y b R B TR B LUK R & 9 0 i 7= A A DLER S W R BR AL AR A, R 4 88 LU R AR
EYREER R KA RREETK R , MR IR HIE A E S > RS > B FE,

HRIL R EK LT pH EY AR, (B AREYIMIEH pH (BF , HORFEE B2 58 KR AT B
T AR SEFEAE , B 2 VT LA A SRV VIR i pH EEUE R 58 KA Brifgin, 3818 72 0. 06 ~ 1.35
Z I, FIRBRAE Y R R B T R A IE, B I Y 4 AR A 9 HLIR VT LA 2 e, AR 4 R U
pH E RN E 2R B THRE Y+ AR FARKF H B3CHAEM , ABTE 2347 7780, 36 1L A 200 % Pk
IR P EL R PR T BR R AR NG, EREEOR, DUR Ttk Z, SRR LR R Y R4 TR —
NRBRE T RE, SRR iR T A TAKBRBZE MR BT A i S50 R — B,
4 4Hig

(1) BRILARAIR E Y BB L R BRTEE, EEE YR 4. 220’ TR T R v SRR
W ARAHPET WA MR ISR , T R T B ML AT 55 BB AR BT AR RIEAF | 2R B0, ELIA LU ZR AR v 8 R RE Yk 3
TSNS o

(2) WL AE MBI PR HE T KM Ca” WERE, REE K > Ca’ 5h, HASHKER
PR FIREHT H:Ca’" >K* >NH; >Mg™" >Na*  IKIEH P FTE B FAEKS MR R E RN, £ 2R,
B EERM. XE5RUIERTFEKNETIRHIREEEERAFRE—-Z, REYHRERSER5EKMH
BRI HIRIIBR Ca’ Sb, SE TR L R AR K MR EARIES T L AMEL %
YizrorIAE ) K 2R B EEHIE

BRI A 5 TR v VM IR VL 2 P R T R B K BT AR , AR S S A R IR R Y
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(3) MILAMEZ ZFEK pH HAESTEE N 4.58 ~7. 13, RIGMEH AL T, RREHHER S, HEY
WRIEWR pH (EAE SHTEFE N 5. 02 ~6. 69, S E B 5wk A, (B R T#8 1L R )Z 14 pH F39(E 5. 0, SLBAH
LI BRAKBR IR R Xih 20 /= SRR A BB o

R L BRI V& U SRR B T b T A 2 LAIKTH R 0 o0 = AR BB DLBRSR Y R BRALAE A, eSS
FRZFFA REFR IR KR , TR I HEREE S IE N E S > B E > tkF, A AR & Yk s -+ £
FHE T SR pH EEFEKE I, XRWEH LKA EYEEL TR EBENREN RE,
SRR A Z K BR M , LR R ¥ R R R X TR P A E R R Rk IR BRE SR T 0 EEN
(I
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