B2s H2W T B % R Vol. 24, No. 2
1987 & 5 A ACTA PEDOLOGICA SINICA May, 1987

B L X FH TR E LK

RET BER
ChE B 2B bkl - SRR 5TR7)
w :

ETHARDERAERSHBESRTETURBEIFONRE R AXNAT AT
I RE > H B A B HTRB/ TR F 77 5 4 B L XA RA R 30 A2k L3N H)
EAANAEA L NARNER R LA SRR, LS RETOR L REMBRER
KNEXY S, ERHEBUAE RS TAY LMERAERER, ERR B
BERMATER. BOERAOAMNRHEREER, EATHTERRBHT IRESRIH
B, MEAARNSFNE—T 8 TFEHELMURRNL LR XEMTHENEATTENLN
BUE S ROEERT B0

EEXRRETWZENAEATLIT REIFTRNHAZSH, KETERR"™. X
BEA,UELMBFESENT LIRS RBMBARN, XERTLN, ZALRME. R
MAAFRRRRRSZEE ARAERNE TN L, BERGENT EEREHENTE, M
TR BRSO KGR, AEZXMNAL,RIVRELU M RBX—F L MARFIABR,
HAT T MBE S BTN, ERET HENARROLB T, TEXXETE N
TR £ IR R.

BT A TN B, TS E o TERBSTAR M, ZRERM, B
R SRR R RSCRE S, ANABEERENEA LS, KB LR KELRY
E, HREH KX LD E , B AKX & F B T 58 A TR L300

AXFANTI AR EERETROATEREZR TERNPRR, BI5IATH
fi 1 E BB

—. BiEmRa E5itE

ACZERR 30 MFA LB EABEMRLE 1 o BAFHRTHSBEZERZRETNL N B
HERE R AR B R R E BRI B, B RIOTART A B RBERHER(E 2): « X
A B(ERRE) pHE (MO #)5 « N A, BREMNE(%); = HHNLLLEBE/A B; « NS
Ll A R/BE; =N A BRER(%); = 3 A B C/N [,

P AMFROHATAERARBRAEHREMI A L MRAHAATE FHERARRK. R H. Rust R Jim
Crum (425 T AR RIUMD %5 LB
D) EMHIEHNBEXAEKILRES YA I, B X 5% 1 .



2 HET%: B ANy R 181

®1 SNLEHMAERSEEBMINR

Table 1 Geographic conditions of torest soil profiles in the region of Hengduan Mountains
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Somvle | ot | O | Vegeeaion type | S0 mamein | aren | No ot
1 T 4120 H—BE KR 61-p§-425
2 FRiT 3710 AHB -0 RERERKAL 173
3 Epa 3400 HAS—RE [ ERBEAREN  ERES 60-g5-355
4 ZI4 iy 3490 WE--BE  (RBREELKEN 172
5 X5 3200 W —8 K TR 60-gg-11
6 T 3110 Br—%K RBrEwlxsm 0o~ # 60--311
7 i 3360 i — = 3y | T HE 60-g4-208
8 50 4120 HES--=E 353 ! ERE 61-pg-445
9 o 3510 #irr— ks B oM " o# 60-§-335
10 % YR 3400 AMF - &5l | E,
1 ZUSTE 3120 BMAGE B om E,
12 ¥ Bl 3240 BEFE=K oM E,
13 Wik 2800 EERY RABESRMN ARE 61-fg-94
14 wE&BELES 3300 ESTINE N 53 | B 2 C,
15 = 3320 o BR [ | 61-3§-298
16 YA EET 3640 &l ok 3323 " # D,
17 R 2660 WREH 6 7 [ A B 60-#g-315
18 5 3100 ikt — = A B Y 60-7g-269
19 B 3220 AL A | EHT R 60-gg-72
20 L 2820 HAS - ZEEm aqEm o 60-73§-230
21 s 3450 BEX-BE BRI 61--240
22 H®% . 3840 HE-BERER S BN ZRESE 61-p§-264
23 aH 3580 EX-RE ER-V-1 | 61-fg-60
24 =W/ 3: 3700 BA-BE AR | 57-$R-17
25 t-hai 2550 .13 1 gt | e 60-143-372
26 T 3720 HB—XE RERRRKLE © B 174
27 =3 3750 HE—%E RBHEBRERKEE F & No. 2001
28 2K 3630 HES—RE Bagit K o# 61-fg-56
29 O/RBE 3780 HES-- 2% Baxit A o# 61-f§-212
30 Y3 3460 I BOOm GRS 61-f5-80
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Table 2 Physical and chemical properties of fofest soils in the region of Hengduan Mountains

Sample No. (EB) B S Clay R,0, E/B 0. M. (%) (AR
1 3.5 25 0.42 1.15 53.4 2.3
2 3.4 3 0.44 4.42 48.5 15.6
3 3.7 20 0.86 1.55 17.4 44.0
4 4.1 8 0.81 1.93 7.0 14.1
5 4.2 4 0.93 0.69 17.8 13.1
6 4.4 17 1.02 1.27 39.1 12.0
7 5.1 10 1.29 0.99 7.2 9.4
8 5.0 17 1.75 0.92 10.7 1.9
9 5.6 9 0.95 0.66 5.8 9.1
10 4.8 21 1.23 1.17 14.4 6.7
11 4.6 7 2.25 1.07 24.5 16.0
12 5.1 40 1.44 1.13 19.7 14.1
13 6.5 99 2.15 1.00 20.3 13.5
14 5.8 50 3.06 '1.57 9.2 13.8
15 4.7 20 2.54 0.66 19.2 12.7
16 4.6 7 2.43 1.17 5.9 15.1
17 5.1 47 1.80 0.88 13.9 6.7
18 5.8 42 .42 1.25 6.2 10.2
19 6.0 81 2.07 1.27 13.2 1.2
20 5.5 83 1.20 0.90 1.9 3.3
21 5.3 72 1.05 0.85 29.1 14.2
22 6.2 89 3.16 0.90 20.5 11.9
23 6.3 91 3.84 0.82 20.1 6.7
24 4.4 33 2.15 1.13 17.6 13.2
25 5.3 23 1.22 0.90 11.7 10.6
26 4.0 7 1.22 4.05 20.0 12.5
27 4.6 4 0.80 1.24 7.3 12.0
28 3.9 30 1.53 1.64 6.0 1.1
29 4.0 31 1.64 1.20 29.7 52.0
30 5.2 78 1.20 1.27 35.2 11.2
T 4.9 35.5 1.60 1.32 18.79 14.70
BEE 0.81 30.54 0.81 0.84 12.46 9.70
7 B R F SR AR FHEEER, U8 RIFRORESE SR,
BRI ANRERKAENGHR S FIHHEIREY, FETHESERLE 2, 3. M&

3ER,R—EATHERE793%, B XATE 145%, ZEEHHNE 4%, TN
RASE—MB AT AEARLHFNALIRAEHO S8 AE (B 1), BLURERER
BT RHBREIEE, MERENE 30 M DRAESNAE: F1AGEHE L, 2,
3,6,29; HOMAMEHNE4,5,7,8,9, 11, 16, 26, 27; I MAGFEHIE 10, 15, 24,
25, 12, 28; 5 IV HEIERITE 14, 17, 18; %8 VAMERE 13, 19, 21, 22, 23, 30; W

HEERE 20,
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Table 3 The contribution and weight coefficients of the first, second, and third principal components

— HRE | R AR WAE Weight coetfficeat
EP-’%E Eﬁﬂa llr Contri- |Sum contr-
e genvallClhytion % |ibudon % | &, %, x x, x, xq Bxi
Rit
1 27290 79.3 79.‘3 0.020 0.997 0.013 }=—0.008 |—0.009 |—0.073 | 1.116
4996 14.5 93.8 -—0.026 0.039 |—0.015 0.019 0.910 0.411 | 1.420
3 2134 6.1 99.9 0.005 | -0.062 0.009 |—0.018 [—0.412 0.909 | 1.415
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Fig. 1 Clasification of soil sampls by principal component analysis
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Fig. 2 Groupings of 30 forest soils by first principal
components in a minimem spanning tree (MST)
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Fig. 3 Cluster distribution of 30 torest soils
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ERERMAE AR Bo T4 BME 2 & LETHTIR. WHERBEMELPE—ZR
EoBHE, EREMIRNZN, ERLERER | TR 2 ALY, ME 4+ hER

A== 178, B=216, W =0+ 0+ 0+ 13490 + 25 = 128,
I ==100 X 2 X 128 =~ (178 4+ 216) = 65
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Table 4 Calculation of similarity index

#* X LT ‘1‘, Xy X, Xg 'S%fnf
1 3 23 0 13 100 39 178
2 0 0 1 100 90 25 216
3 42 18 13 24 30 84 211
4 23 5 11 34 29 22 124
s 26 1 15 | 31 20 94
6 32 15 18 16 72 17 170
7 55 7 25 9 12 12 114
s 52 15 39 7 17 18 148
9 71 6 15 0 8 12 112

10 45 19 24 14 24 27 153
H 39 4 53 11 44 26 177
12 55 39 30 15 35 22 196
13 100 100 51 9 36 21 317
14 77 49 77 24 14 21 262
15 42 18 62 0 34 19 175
16 b3 4 59 14 8 24 148
17 55 46 40 6 23 7 177
18 ) 41 28 16 8 14 205
19 84 81 48 16 22 16 267
20 68 83 23 6 0 0 180
21 61 72 18 5 53 22 231
2 90 90 80 6 36 18 320
23 94 92 100 4 35 7 332
24 32 31 50 15 30 22 180
25 b6l 20 23 3 19 15 144
26 19 4 23 90 35 19 190
27 39 1 11 15 10 18 94
28 16 28 32 26 .8 16 126
29 19 29 36 14 54 100 252
30 58 78 23 16 65 16 256

SRR, A RS ARG B, W RS S KK FRAEK, EaAHs, mE
3 A B &R RE B RBOY 69.9, M I AR FHRUR Y 803, BRA
Wi o BAAEA SR BAFHRESHE, No. 12 71 U1 AP LA By 82.3, F
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Fig. 4 Dendrogram of 30 forest soils according to similarity indexes
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Table 5 Figenvalues, percent variance, cumulative percent variance
and canonical correlation from discriminant analysis

i % i i FABHERS) | chihioe ERfm X
Function Eigenvalue Percent variance percent correlation

1 25.2128 82.75 82.75 0.98

2 4.7258 15.51 98.26 0.91

3 0.4219 1.38 99.64 0.55

‘ 4 0.0905 0.30 99.94 0.29

5 0.0184 0.06 100.00 0.13
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Table 6 Standardized canonical discriminant tunction (F) coefticients

tor the 6 index variables selected in this study

!

= F& T, X, A X s ¥o
1 0.0734 1.1668 —0.3099 0.2302 0.0594 -—~0.3423
2 0.4917 ~0.0271 -0.1364 0.2129 1.1738 0.9323
®7 ANRMHBE
Table 7 Signicance after function
HRIRM AR 1 x* B iAE
After tunction Chi-squared D. F. Signicance
0 0.0042 125.77 30 1.0000
1 0.1106 50.64 20 0.0002
2 0.6333 10.51 12 0.5715
3 0.9004 2.41 6 0.8781
4 0.9817 0.42 2 0.8104

— MR K A RAHI B F RN RS Ch = &k — 1)/2: RARKH B F L HtH
15 %o BHESWAAP, FHHEXHARRKLERE 9 Fo TRAK, BMEXI &
B AH B TR 0L R

Wii= F.(fu — f) + F:(fu — F;) — % (i — Fup)

« (fu + £j) — % (fu — Fi)(Fu + Fii)

F RESARNERBEROBDABIRBEGR 8), i M1 RXRRAANSRAE, KRB
88 FHEBOHIERLAR BHM

Table 8 Canonical discriminant functions (F) evaluated at group means (group centroids)

1
‘EF& 1 o m v v ; vi
F, —2.694 ~4.078 -1.290 1.641 7.532 7.792
F, 3.863 -1.169 -0.989 —1.351 0.767 i —~3,407
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Fig. 5 Classifcation regions for 6 groups of 30 forest soils based on discrimination
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Table 8 Differing group location of 3 soil resulting from
the numerical methods used in this study
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NUMERICAL CLASSIFICATION OF FOREST SOILS IN
THE REGION OF HONGDUAN MOUNTAINS

Xiao Duning, Sheng Shﬁun

(Inssisute of Faressry and Soil Science, Academia Simica)

Summary

Principal component analysis, cluster analysis, discriminant analysis and a graph-theoretical
method were used for the classification of forest soils in region of the Hongduan Mountains.
30 forest-soil profiles were divided into six groups based on their chemical and physical pro-
perties. The results obtained from the numerical methods well conformed to the most important
genetic conditions of the soils, i.c. the forest vegetation types. In the high-mountain forest
region of Southwest China, the major soil forming processes are eluviation (acid leaching) and
humification. Results of principal component analysis of 6 physical and chemical indexes of
the soils indicated that the soils grouping could reflect the major pfocessés mentioned above,
while discriminant analysis of the soils gave the distinct delimition of each soil group. The
two methods in combination may be the basic methed for soil numerical classification.



