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Response of Soil Physiochemical Characteristics
to the Gradient of Altitudes in

Dinghushan of Bioreserve
HUANG Zhi-Hong ZHOU  Guo-Yi CHU Guo-Wel
YIN Guang-Cai ZHANG Qian-Mei
(South China Institute of Botany, Chinese Academy of Sciences ,
Guangzhou 510650, China)

Abstract: The relationship, employing canonical correlation method, has been analyzed be-
tween soil physiochemical characteristics and gradient of altitudes based on the data sampled from
Dinghushan Forest Ecosystem Research Station in this paper. The results indicate that: 1) altitude is
a kind of leading factor ameong the combined factors of altitudes, soil types and vegetation types; 2)
soil physiochemical characteristics are determined by the contents of organic matters and total nitrides
in soil; and 3) Soil type and vegetation type have a close correlation to altitudes, both soil type and
vegetation type change at the same time, however, in oppoéite directions with increasing alti-
tudes—soil type has a positive relativity and vegetation type a negative one, and the total nitrides
decreased more rapidly than organic matters in soil along with increasing altitudes. This kind of phe-
nomenoen indicated an increasing C/N ratio of soil along with the increasing altitudes.

Keywords: Dinghushan; Soil physiochemical characteristics; (Gradient of altitudes; Canonical
correlation analysis '
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B M 1970 4E R.H. Whittaker 48 H 855 4047 B0 = MG LUK, BEAWEER—H
ZIEREE, XFAMGTREMIIE. EREILAKREIX, KSR SHEE
BHEEAREPER, R B A AABEERPHES AR B ARKRBEEGITH
5556781 2o gn T B W $AHF B8l 3940 28 3 3 4 IR UR PRt B . B
B RN S A LR XA, WIS ERER P AR+
WA B X RPIA AN, EEGERREN, HUE, LEEAL. TRLEG LS50
6B AR B R AL A AR A S AREAT, SR, . MENRBEA—HH, B, kA
IR —— TR R AT A R IR AR B A S R BRI R B AR BE
BEEAHEN, BRTEMNERSESE X S, B4 DHBRNEE T MR B E
HFssRp TR B R, T AT DAE B R o A R R B Rt AT e B AT
T S 42 T B TR A M2 R S B i e RO 15,

HET7E S0 B R AP RHETHN, SEUE FHEIMBNE - FE, B4t
B R TRORTSY; (BRI AR BB R A P IIERERRAZ R MY
MEWR, LHEESEREELANFERTR SRR RRXRIIELD, MEE
HHRIERT . XTSI B R R X R bR SRR R, 1k
RIfE) 3 RAE N — B EIR A IRE, MILEAES RS E ORI TR YR, BER
+ R T O A KB RBIIEER . ASC BRSO A R R L
B, RAMBAREGN, PR T ES A S E TR, AR
X R A R AR R A — M E B AL,

1 DR SR i ik

L AR R AT RE P (23°08'N, 112°35'E), HEH170008, RE&EE
AL TR, K 1000.3m, PR M TMFREE, SRR 21T, FHENER
1927.3mm, HEEMFTEHRALCIE . BPHE . TEMARDEHKR. ERERFA
MSBENRT, ETEREME 8~ S, BB EHEMN e+,
BB U HVE R G, RREER. MRS EEEEANER], B4 TR Ea
VAR, WASTIAK. £HoFREMRAS AR, SRR R ARG R R

BEFERAT T BB RAER (ER) MN—MEEREITH T, RENETR
— RS S R HIg AN G, EWAZENARERIRKX (P AR
BRI EPRKRE), BEMEIAR T —BAARI(LE B8RS — R
HELFR, HE-PERSENMEFRNXER, EERBRRARFRNEREKR,

2 RS

HILF R R R B A R MBS RO R ML I R A A AR
MF#1F7. P, MTFHERBMEPRAERRCRERRRHKER. HHRE
B RBE LA - ERREE, IERORRIEN 1, 2, 3, ; TR
RREKE SZHM. XELEPLER, FINEREITERFLEREHRNER, HAX
FIRE WA —E R
2.1 EEAb M B U R R R AR S AR R A
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£ ORHURERRESERS . TRAEY BRI RHTE T REBNLFER »
Table 1 Plots of different altitudes, soil types, vegetation types and its
main soil physiochemical characteristics in Mt. Dinghushan

N j:iié'féﬁﬂ e pH i:iﬂﬁﬂ‘lﬁ - THES TS
Alitude Soil Vegatation pH Organic jTotal Exchangeable Excha:}geable
type value matter nitrogen hydrogen aluminum
50.00 1.00 1.00 4.58 1.82 0.08 0.13 1.93
160.00 2.00 2.00 4.28 3.35 0.16 0.33"" 6.60""
160.00 2.00 2.00 4,35 1.17 0.07 0.32 7.12
160.00 2.00 2.00 4.42 0.78 0.06 0.34 6.08
180.00 2.00 3.00 6.12 6.47 0.35 .06 0.02
230.00 2.00 4.00 4.28 1.90 0.09 0.04 7.12
230.00 2.00 4.00 4.34 0.96 0.05 0.19 4.76
230.00 2.00 4,00 4.46 0.56 0.05 0.24 5.12
230.00 2.00 4.00 4.58 0.44 0.04 0.19 4,28
240.00 2.00 5.00 4.12 2.36 0.12 0.35 7.30
240.00 2.00 5.00 4.18 1.14 0.06 0.23 6.18
240.00 2.00 5.00 4.42 0.66 0.04 0.24 5.52
610.00 3.00 6.00 4.30 5.54 0.23 0.53 7.43
610.00 3.00 6.00 4.46 2.02 0.10 0.17 4.44
610.00 3.00 6.00 4.65 1.06 0.06 0.10 3.73
610.00 3.00 6.00 4,66 1.02 0.05 0.04 3.13
800.00 3.00 7.00 4.68 1.93 0.08 0.17 2.45
800.00 3.00 7.00 4.68 1.03 0.04 0.41"" 1.75" "
800.00 3.00 7.00 4.86 0.83 0.04 0.10 2.00
800.00 3.00 7.00 4.98 0.53 0.02 0.93 0.79
1 000.00 3.00 7.00 4.42 3.48 0.13 0.60 6.81
1 000.00 3.00 7.00 3.00 2.00 0.00 0.00 3,00
1 000.00 3.00 7.00 5.00 1.00 0.00 0.00 2.00

e x AETERRD 0 THES (1982), MANKE, » + HRRERK, REERRCOPEERR.

CAWRRY, HEEEREEZEREE . MER. DRSS MEARNY
Wi B, XECHERFE 2. BEER o, BEER - A TRENR AT
HX; S pHE y, . HIRANR y,. REER vy SR . BRI s FER
Bih—H Y Kot IREA R R HRERXMT TR AR ERY (X, Y)
RFERR, HRERLE 2.

*2 REEXSWERE

Table 2 Results of canonical correlation analysis

BAMXSTE ¥ -TRASHE RS
Canonical correlation and canonical variations Fhe first and the second canonical variations
E-REMXER 0.908
the first canonical correlated coefficient o (P<0.006)
FE—MRTR (u,, w) w1 =0.219y; +2.211y; —2.497y; + 0. 216y, — 0.230y;
the first canonical variants (ui, wn) w=1.937x1-0.9232,—0.217x;
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ME20[LUAE, H—TRASE _FEHARME —WRIHX RZECN 0.908, EEA]
KHXERDP, u, 5w HRE—WATR, o BHHEBEARAHAE TR SNTRE,
w R EE . LELRMEEERN - FHERNRE TR, 7 o RHED, 13
LEASEROLEFIAHE (AHRRERE) 400& 2.497, 2.211, W0 _H1EHEE
EPREFEMEM, RO RARTER/); ERETR o F, ANERANESRS
B, HyoR 3R, B/NARAEEER, ik, XEIR%EU)SEAMTRER,

R, MATE » 5w ZEHEXHE, THRERRERRESLELESE,
TRAENESRZAIMHEL. BREEREELELESRERAVNES R, 65 —4Hh=
AFERHAGHMRER D, BREELATESHN (HRERHN 1.937), REEL
AR (0.923), HEEREAREMAMMNGEEN (0.217) ESE, 1, HE=88
XRP, UEBTESHA, HERISBABEZIER, _EAMERERN 5L
B, B, EXEEBRBERRTABEMAER, BERAHE, SELGFR, S L%
HPRAE . XA LARERS AR — B, IR DR MR E R
HREBUHERZRINER, AEMBAKIESEREXR. THEANFEZILHEEY
B (WE 1), BRERRZEHMEMSIEfER; BREENM WA HESEE
Z4ts

F—HBEREREN v 5 w P, pHESHREEN R SR, RAMEEE
e, Hi pH fAAZEHFAR, AR THH., ERXFHEMERTEER. EETRMN
A&, RS, A, REERE, LEERBELNTE, TREAYRIMENEER
RELWE . EIREHMNTT, SEMEREA, HBEAEMH, D]®REE, Ty
BHERS; EEERAHY, EHEAERS, TRERRE. 554, TEENESR
5RARENRETSHEE, RHEMBREMAXXER; BrE+EASESEREERN
MRt HHXFELARETRER. MEBRAR, hENREYEZFEEYEE, B
FHESBRMA RS R EHRERMK, BRBEMK. 8Kk & ERK, HEMEY
EEH TSR LEAYURSRE, FRER CON WEZESTHE., FEEY TR RYA
18 C/N WEMEBEARMAER, Iy L ELASESBHREF X —5
R TR,

2.2 BRI E IR S

B2 2 WITHEES R, FTRSE—XT AR A A /D, W aTLUE B st
REASHEHEASGHERNATLZNESEEE, THARE—. H 58 —faEx
APERHEENRSE. BBEENE3 IR,

RIGRFEY, F-HAMCHFERER, HRITTESHHR 97.301, K88 EHE
B (P<0.006); ., ZHAMXCHRRERSFN 0.107, 0.020, SEMEEEFD RN
0.311, 0.139, BEMBREBBES N P<0.977, P<0.952, BLEY, RAHFEH A
TR (uy, w) ATREHELE (P<0.05); EZRUTE (u,, w,) BREZHR
B (u3, wi) THEMRBHYRXBBEN. H, BEREE., THER HPRNET
BHMRITE ) MRS N 0.903, 0.647, 0.703, EHHBBTE o, SHEH
BHXHRBEM.
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F3 FEESRBPEXRY. AXHERE

Table 3 Eigenvalues, canonical correlation and test of Hy

FHIEME Ritaats BT R A BEWHHEF
Figenvalue Cumulative Canonical Correlation Significance of F
4.715 97.391 0.908 0.006
0107 99.591 0.311 0.977
0.020 1.000 0.139 0.952

2.3 LR S R B W R G e B

fEih, BB MR A IRRRARHE R, DN R AN
PR, DIERMCRERIEEMRE ., RMEEREMBIMCEM LIER, X
MAEARME X RSP SVIH, RRERRIE 4.

x4 TRX, Y PEREEFEEXERE («=0.05)

Table 4. Test of significance between special variables in X & Y («x=0.05)

G ] e ot 23 i g 231
Variabies Altitudes Soil type Vegelation
LR (R 0.520 0.624 0.904
pH
+
. tﬂﬁ.m}ﬁ 0.000" 0.034" 0.022”
Soil organic matter
TEe .
. o ﬁi 0.000" 0.019* 0.009"
Soil total nitrogen
THES
0.112 0.247 0.278
Exchangeable hydrogen
RIS 0.617 0.899 0.608

Exchangeable aluminum

i fipA LARESE, RRADDERRE (BRFENS%).

MFE 4 PSR LAY, HEAIR. DELESTRFEEREE NN ENADEE
HRE (P<0.001), BIMAE, LEAIRTESTR2ATELEMXH. EXHE,
THAVEER. TRLASTENMHREEHCLEEE (P<0.001), HEANEEER
RBEFEZOERS,. WESLHN T REIRLRA-EHES, BXAREEN,
ERETAFERAME T, DRMEDEEERSBEIESFEE AR, EERRNH
w, BEkEE, RdiR, AT mAURIERE; BEMKSEERRA YR
W EENE, HIREERMREFFT AT HERER. ERLRTHIRMEDE
PR ENBURME, X EEE ERRNE LR & B XS B E .
W, ARG 2A TR EACH, ASERKTXMEXESBIREARE, A
HEREAR ., TEEASETREENR, F8 L8 C/N HEH A RERFE KT
b~k BmAREATNEREREIEA =R, BEE T, MY RE, 1%
Ay, Puri BUEMBIRUCY, HHE. BERBWAAT KN EEEET;
B MREREWETEE, “ERAHBWERERAS, AMREN: BERLE
HANLBUR R, ERRMRE T HET k.
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Figure 2 Relationship between organic matters and total
nitrogen in soil sampled from Mt. Dinghushan plots
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AUERPRETEMER, WAETEEN, TEEVRIESSASEZEBET
H2%, EAERS 18 ) g E % R ARE TR R A2 R B, XUEEA, R 1
R R—MRBEMER, ML iEER™, L2mgPigarrRe, gmXibit
SR A TR RN EEE T RERM 7 ALHRE, AR, 1 ARTAT
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%, KRR IR R P B — B E AR R BORI TR MR RIE n, Ath
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