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Concentrations of exchangeable cations of soil and
their seasonal dynamics in three representative
forests of Dinghushan Biosphere Reserve
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Abstract; Concentrations of exchangeable cations of soil and their seasonal dynamics in three representative forests
(pine,pine and broadleaf mixed, monsoon evergreen broadleaf forests)of Dinghushan Biosphere Reserve in southern
China were studied. Mineral soils(0~20 cm depth) were collected in June 1997, September 1997, December 1997 ,and
March 1998,and were analyzed for soil pH;concentrations of organic carbon, total N and P, available P and exchange-
able cations for each sampling date. Results showed that concentrations of exchangeable cations varied depending on

cation types,forests and sampling dates. Concentrations of exchangeable cation were highest for AI3* , followed by
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H* ,and lowest for Ca?t ,Mg2*+ and Nat in all three forests. The pine and mixed forests were similar in concentra-

tions of most exchangeable cations, however,both of them were significantly lower than the broadleaf forests. Effec-
tive cation exchange capacity in Dinghushan forest soils(CECe,sum of Ca?+,Mg?+ ,K+ ,Nat ,H* and AB+ )was

relatively high,but base saturation(BS, percent of base cations to CECe) was relatively low. CECe in June 1997 was

estimated to be 58. 3,84. 5 and 118. 7 mmolc/kg for the pine, mixed and broadleaf forest, respectively, and corre-

sponding BS was 5.5%,3.2% and 4. 5% ,respectively. Concentration of exchangeable cations varied greatly among

sampling dates in all three forests, with seasonal maximum being 1.6~~3.6,1.4~2.2,1.6~2.8,2.1~3.2 and 1. 1

~1. 8 times of seasonal minimum for exchangeable Ca?t ,Mg?t ,Kt ,Ht and AP+ ,respectively. Seasonal varia-

tions was greatest in the pine forest,followed by the mixed forest,with respective to a given cation. Soil pH values

showed significantly negative correlation with concentrations of exchangeable MgZ+ ,K* and A}t ,but not with ex-

changeable Ca?t ,Nat and Ht.

Key words: forest soils; exchangeable cations; seasonal dynamic; pH value; Dinghushan Biosphere Reserve
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tocarya chinensis) , 8 5 JEFoHE (Cryptocarya concinna ),
He381 (Machilus chinensis) % (J7i& B % ,2005) .
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Table 1 Parameters of the major chemistry characters in 0~20 cm mineral soils
of the pine,mixed and broadleaf forests in Dinghushan

FHER pH value oL O £ N (%) C/N 4 P (mg/kg) HH P (mg/kg)
Forest type (H:0) Organic C Total N Total P Available P
O R ¥ #k Pine forest 4,.38(0.01)a 1.36(0.03)¢c 0.09(0.00)c 14.68(0.33)a 140.63(3.08)c 1.99(0.10)b
{E 32 bk Mixed forest 4.05(0,01)b 1.69(0.05)b  0.11(0.00)b  15.34(0.23)a 166.93(3.54)b 4.09(0.16)a
B8 i #k Broadleaf forest 4,02(0.01)b 2.46(0.06)a  0.19(0.00)a 12,82(0.19)b 257.96(6.62)a 4,22(0.17)a

¥ FEARGER. A-AFRAFSRRAFARUREZREE. TH.

Note. With standard errors in parentheses. Different small letters following the parentheses in the same row indicating significant differences

among forests. The same as follows.

7 H SPSS for Windows 10. 0 52 .
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Nat H*#1 APt S BRRERDRMMAK 1.6.2.7,
2.1.1.0.1. 2 1 2. 3 45, RIBAT AR 2. 8.2.0.2. 1,
1.2.1.6 #1 1.3 /%, MMALRITZHRERFTFERN
118. 7 mmolc/ kg, 4> B2 DR MAAFIR A 2.0 70
L4fg. MR RRHEREFESRERNERT
EREANRSEERER BHNANRESBERE

B XHERETFSRE. MR 6 AGBENSG
RER, PEHEERABEE (r=0.756,P<
0.001,n=60). =FhFEHkt PayEhF4i MR,
WK 5.5%.3. 2% F 4. 5% .. ZE{elib, X FE&AH
FEHAE, Mo Ak AR e Gt Mgt (K JHY #
AP 1 BEE T O EMARTIRIM, TS EMAMIE

£2 BYLUDEAKBELSHMEAHKARE L HTHREMAEFIR, TXREMAE FRMAERNE
Table 2 Concentrations of exchangeable cations, effective cation exchange capacity (CECe,sum of
exchangeable cation) and base saturation (BS, percent of base cations to CECe)in 0~20 c¢m
mineral soils of the pine,mixed and broadleaf forests in Dinghushan

FE kA K Forest type CaZt Mg?+ K+ Nat H+ Aldt+ CECe BS
1997 4£ 6 A June 1997 (n=20)
o B #A#k Pine forest 0.7 0.34 1.17 0. 65 14.92 40.47 58. 25 5.5
(0.09b (0.02)c (0.07)b (0.03)a (2.18)ab (4.51)¢ (4.00)¢ (0.58)a
{R 32 H Mixed forest 0.4 0.47 1.18 0.53 11. 44 70. 49 84.5 3.21
(0.06)¢c (0.02)b (0.04)b (0.03)b (1.71)b (5.61)b (4.74)b (0.2)b
B8 # #k Broadleaf forest 1.14 0.91 2.5 0. 66 18.56 94. 94 118.71 4.47
(0,11D)a (0.04)a (0.16)a (0.03)a (1.47)a (4.96)a (4.53)a (0.23)a
B AFE B Over study period from June 1997 to March 1998 (n=80)
O MK Pine forest 1.49 0. 55 1.28 8.09 60. 45
(0.07)a (0.02)c (0.07)b (0.73)b (2.32)c
B3 #K Mixed forest 1.03 0.67 1.35 7.87 73.48
(0.06)b (0.03)b (0.06)b (0.55)b (2.06)b
B8 M- #k Broadleaf forest 1.52 1.08 2.27 10.11 101. 09
(0.06)a (0.02)a (0.07)a (0.71)a (1.80)a

¥ RAE 19974 6 Hip M E T R #H#k Nat & &, Note; Exchangeable Nat concentration was analyzed for the soil taken in June 1997.

£3 BIALDEAKBEZHMBHETHRBRER
ZHRUAEFIRFVERBRUKITLER
Table 3 Satistical results of ANOVA on seasonal diffe-
rence in pH and concentrations of exchangeable cations
in the pine,mixed and broadleaf forests of Dinghushan

DR s W bk
W H Pine forest Mixed forest Broadleaf forest
Ttems

F P F P F P

pH 14.986 <C0.001 29.865 <C0.001 12.587 <<0.001
Ca?t+ 49.521 <C0.001 28.242 <C0.001 9.269 <<0.001
Mg?+ 115.453 <{0.001 32,748 <C0.001 21.89 <C0.001

K+ 179.534 <C0.001 53.895 <C0.001 25.282 <<0,001

H+ 15,882 <C0.001 8.064 <C0.001 38.858 <C0.001
AP+ 13,533 <C0.001 0.750 0.525 1.604 0.195

THEIZRBAKGE 2).
23 =EAHH LB pH ENZHMEMAEFIRENH
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TEMMERER . ZFHHERLE P HEFNE
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W Em, BrRME, N 1997 £ 57 3| 1998 4
F HEFERERBEYN EXSLIREH.H
FERBET MR, £ ZHX T EE0 K85 (Ca M
Mg ) BB (KD)  RERAFEAE 2), BIMHR
B, 3 MR Bt Ca¥t Mg?t KT (HY f1 AP+ &
BEVTREHESNERXSVTRMKMAEMN 1.6~3.6,1.4
~2.2,1.6~2.8,2.1~3.2 f1 1. 1~1. 8 f&,Fl— o &
FEWARLK /DGRBS BIZAS BHK.
2.4 THMABFSRS B EEAXE

S =R PRbk L AT etk Ca®F \Nat f1 HY &
BS54+ pH HHEXXARBE (P>0.05),BX#H
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Fig.1 Seasonal variations in concentrations(Mean+1 SE)of exchangeable Ht

and AB+ in the pine,mixed and broadleaf forests of Dinghushan
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Fig. 2 Seasonal variations in concentrations(Mean31 SE)of exchangeable Cazt »Mg?+
and K+ in the pine,mixed and broadleaf forests of Dinghushan
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ZRBEREEREFEROBRTOEE. 55,
TRAVKE RN R EREFEREEREE
BIIEAER.

AWLBRT Mg AP A BRSO ZE AN T®
HBEXHLRZBEAETF IR BEAEERTR
ATHHZRMAGE 2), KXt G f1 HY &


http://www.cqvip.com

£ 000 http://www.cqvip.com|

134 THEES: SWUEERALR L EXHERETERRESZVHTRE 111

5 3 6
r=—0.06. p<0.41, r=240 | weac0.0s [ Iadton 240
4 e e r=-0.55, p<0.001, r=240 pugwmn
4
)
B 3 o 2
S o 3 o G
e 2 6c :'.
L b £,
& D R0 >
1 s
8 %2%0 80
0 o n. 0 0
3.6 3.9 4.2 4.5 4.8 3.6 3.9 4.2 4.5 4.8 3.6 3.9 4.2 4.5 4.8
2.0 1 50 4 240
r=0.14, p<0.28, rn=60 0 r=0.07, p<0.28, =240 y=371..01x-70 .62
1.5 180 r=—0.55, p<0.001, rr240
2 2
< < 30
2 40 ° o
E S0 0o Exn
+ &%69 © % é"o +
2 05 o o =
10
[o]
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Fig. 3 Relationships between soil exchangeable cations and pH value

across three Dinghushan forests over the entire study period
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Stk 83 (P<<0.001), XX#HH Ca™* Mg™ Ml K* &
- BRLELRAERLARTEUEY. 5EN LS
QDM RER 8. HEETREERE. HY
AbTERERR B A K, IRCR K, B FIK R & » il 5k
MBI RSN B8, ZLF, KEMTRANTH
EY o, MEERE, BENRESTLART
P EY S B BL B IREK B0 T, T T Bk
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AT 4 5 % (1982) 76 5 W WL 1+ 3 FR AN A 19 18
EWRERER, B R AR RLEO~1
em)+E pHE. . ZHERE FREMLEMMES S
3% 4. 6.136. 6 mmolc/kg 1 5. 2%,15~25 cm KK
4.7.110. 2 mmolc/kg 1 4. 4% , HE R L BE(EHE
DR B ) + 3% pH {E2N 4. 7(0~6 cm) F0
4.9(10~20 cm), FILFE(1997) & X A B =H
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AT THER. MATF 1993 4 1.4.7 f1 11 B4 45
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LUAHEEE?I . BE . FAHRERBER, HFHEE
BAR,.XHEABETFSESREMNHEXEERR.
EDRMHK L BT Co Mg (KYf AP F B
5+ 3% pH {51 B H 5 (P<<0. 001) , B Ak Ca°
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54+ pHE B EMHE(P=0.045), WK RE
H+ (P=0. 046) Fl AI** (P<<0.001) & &5+ 4% pH (&
BEMX., RERRY, EDEMARIRITR L TR
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TR pH (EE B H R X B E wE AL RR.
Ulrich(1983) 42 + R R v E A R 4> R R4S (R o
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