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XAH,EEEFEANEZER T BRE TR Z N T HERE R,

1976—77 {F(a], RAIBMTEXNHFTHEANIIE, SEELEENEN . &.&
FEENRULE, SFXERERMBERET T LERE, HEAEET 18 MRAEMET
THBAS T, BHTHER T EEBERFORTHRRER, SR TFHRENILRER
s R, Hilk, BT R BEIREE FHB TR E G EARE, LRBRYH 5B EIE
YEN B B T RRR R R Ik XM EHARBTH —EBXHER,

. EHRTRAER

AW X A EREERORLEK, ZX SR CHE 3 — BN RE, M
BT (BRI E KRR LR SR, BRAEE. RNERRIGAER LR
BEFERTHE . ERBEEEAXTAINE THE & BES, TENENEE. R
% 605, 707, 709 SEREHIRRL BN, ABMAKREREG, TEE#EAS, HERBK
BT R ARG IR LR 1 fk 20 MXREBEGRBOTUE H B K
ERXMoAEEE R, THREURA. 8. #ERREZEHFEEIRER;
WM SE. TREE. FKFHENEIRSESLMBH RN N ERBRFT XNE
Ho BE,BTENTBELERIHAHESSHERER, Rit, BE3XE&RERER
B MR, REFE S M RESERE, TARELERINY, 28 KRR,
DIMERERELBERASHEER, RRBEAREEBEBRIENRMG. KR
Ted, XHAMPURERREDTHBRMNEN MRERNSPE AR DR T
FA-HIBE TR , DA BEZE L B MR N R B e B PR T XA B BOE B, BBAX T
SEERBEARNITIERTRRE —ENSENE

* ML TR, BRAXEES, EETHEYEHHR AT ARB S TEE Lot R AR sl 26
R EXEETHE S SR FELKG SEEXRERG SAUPHBREARMIARE,
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Table 1 The topography and Chinese fir stands in surveyed areas
w o % & g oK M %
PRAEH Topogx;aphy Chinese fir stand situation | #{L#a%
£ Rla s B | Yellowi
ellowing
Location | Sample B B Wom | B BEARE| £ 0 (FORH REE (cm)
) | (m index
Plot No,| .. _ s1 (m) Age Mean I?cplh
Position Aspect °P¢ | Altitude (year) | height ola;::"t
601 &% = — F 400 11 3.2 20 69
Saddle Flat
602 b o N30°w| 35° 300 1 7.2 80 0
Upper-middle slope
603 i 4 N3sew} 30 150 12 6.2 25 62
Middle slope
604 N 35° | 150 | 13 3.5 30 62
Lower slope
605 =<} b4 SBO°K 26° 200 13 5.0 25 61
Middle slope
606 F i N30°E 35° 80 12 7.2 80 0
BXa Lower slape
Dexing | 497 N10°W | 30° 80 | 12 5.0 a5 27
county Footslope
608 =] -::4 N ‘28° 150 11 6.0 45 77
Middle slope
609 & e _ b 200 12 6.0 40 72
Saddle Flat
610 ko £ 28° 200 12 6.5 40 65
Upper-middle slope
611 =] o S10°E 28° 200 12 8.5 65 0
Middle slope
612 -i:4 ji2io $20°W 3v 100 12 4.5 35 35.5
Footslope
705 i S15°w b3 300 7 1.5 30 68.5
Lower-middlte slope Flat
S ER 706 PR o s2sew | % 250 7 2.5 35 69.5
Guang- Footslope Flat
chang 707 S30°wW 25+ 350 7 3 75 0
county Lower slope .
708 S75°E 25¢ 300 7 3 65 0
Lower-middle slope
709 h I N 30° 300 1 3.5 50 82.5
2ma Middle slope
Quannan | 5 53 4 $30°w | 25° 250 13 7.5 80 0
county Lower slope

E: BARARMEESNER: 0(QER), 1 (/4 LIFEMH L), 2 (1/4—1/2 50 #4L), 3 (1/2—3/4 giv
BAL), 4G/ UL LB L), B =(Z (SRR X BB+ (REKB X BREHZE)) X100,

Note: The degree of yellowing is divided into five classes: 0-Normal, I-Yellowing part < 1/4 of the
crown, 2-Yellowing part: 1/4—1/2 of the crown, 3-Yellowing part: 1/2—3/4 of the crown, 4-
Yellowing part>>3/4 of the crown,

Yellowing index = [X(Number of trees per class X Number of classes) + (Total tree number X

Highest class)] X100

* F4/KHE Formerly paddy field.
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AHERKLLR, DEETHEE SR AR I7 3, DUk & bk LT
% B IEAE SRS A RN, Flin, Whie ZER A ST %R A )
BT BB (Pinus ellionesi) §TH-2B ST, RE—MEREMLW
RSB SAIRY; Duffy St 7E@ X B A HBIT FE, DURIBTIRLS + 15
B R KIEN (Pinus raeda) EHRIKWXBELE, MABHTUAEN XN Q5 4+ 4
B8 (LB )R HIBIER, RATE TUURSER s b B ik + iR 25 47 B
FEERER, T RINE RS A B 5 R B XA, AXFERR Fisher BT
BB AR % TC LR HI B BRI TH B T W, Fisher %R TFRORIBIR , RILE M RIAREA
Bk ANER BEBUALBR - FER, MEMEANFTRAORELMERARA
HEABUK ST, it REHRARANFTERNEEZ EN K, ISANA
B ZE RN B No

RAVMBIT S ELE AR T SR AR WAL E 1 A ERKA T, % 1
HYBBX Y+, SAK#EA,B, C,D,EANTHBHENTE, R/
ARG B SBESE(%)BREL 10, Lt 40—45 EXREEN LR, B HE XTI 8
HENRZARFRANER, FUANHER T REERE 5% XA HA, FIus
602 SFFHE A RAEE IS R ,708 SRR RIS, MAMNEBE S B(%)NERBRKA, S
603 SRR NE % + B M, BB R FRER 6—15 BXORBLE(TRD;: Bk
B 2/NF0.001 ZHAERL HAKRLL 10 A T 5 B AREIRRE R b —Rr %,
HFRTFHETE; BREOLEABEGE/SIHFEX); CETREREECK), REFHRHEE, HX
4afr RN T ETFHETE, MERE ST 1 k80, AHEFERRL, —#EN 1.5 X
DEHEHRKMES BRESHHIERE , RE ¥ EEBKOER, MU R L 80
K ettt , WL K 2 By , e 3 T b oA T L3R 7 A AR ER K O, T D OB R € OB E X
+HEREHRSE (%), —iRRZE 0—10 EXOHENRES T, XEIE R
IRt 1 13K 2 EUEN BB B EREF S TAEh s BRI M Rk B, E48d
AN L 5 A THEMEBEF SIS R, EAHTIHE (R 3). HENBMETR
ISP KT HRBESGRNS TRERBIER:

. R = 24A + 2;B 4+ A.C + 1pD + 1:E »
Roh R AMBE, & 4 BAEN LHBERRNARR, HETERME 3 FIsIsR G
0, B N & T I e Y B O RIR AR IR R, DA R KRR AR M TR BT SR N
ZIREBE A BB AR, RS F BT R A0 BB MR 0 R LR B At ZE UL I 19
WENTHREET, BIEE 5 MRAE Qs bas Ao, Ao, 4s) IR RE, BILH
B, KBRS MIFER (1) RWHEN R 7EXAEM E, TR SIS H BT L84l
B T4t - 194 A SEE 37 B L B 4 2 (DB 23 SR L BUAE DA B - B L B 30 B4, AT I
B ISt SR+ R R R S R SRR A TR, RN, BATLURIEE A £
SR 5 2 5 AR EE B8 (D%, BP Mahalanobis squared distance) B E M EL(TiRRAEL) 5
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FiR & T EEEEERERERGTENEERE, REHTEGEREL F M H S
B,

W LR EA BT SR REEOER, RIIX GBI A A, B, C, D BN E#LL
. B, C, D =Rk R RE D7 8, A AR RO R KL B E R

%3 BTANSHHHLIRMENBHIE

Table 3 Original data of soil characters for discriminant analysis

| & HEMRS
Sample plot A B (o] D E
Group No. No.
602 2.7 1.37 1.50 1.50 4.8
606 3.1 1.43 1.50 1.50 5.8
611 2.7 1.45 1.50 1.50 6.1
707 2.5 1.53 1.50 1.50 5.7
708 2.0 1.53 1.50 0.44 3.7
! 710 4.3 1.50 1.50 1.50 5.3
TR 17.3 8.81 9.00 7.94 31.4
Sum
£ 2.88 1.468 1.500 1.323 5.23
Average
601 3.5 1.58 0.70 0.70 2.7
603 3.7 1.48 8.45 0.05 1.7
604 3.1 1.51 0.60 0.15 7.3
605 4.3 1.48 1.50 0.30 4.9
607 1.6 1.48 0.70 0.30 5.5
608 3.4 1.49 0.45 0.25 4.7
609 4.4 1.46 0.70 0.10 4.3
610 3.0 1.46 0.55 0.15 2.7
u 612 2.8 1.55 1.50 0.35 2.5
705 3.1 1.68 1.50 0.15 3.7
706 2.1 1.69 1.50 0.17 3.1
709 4.1 1.49 1.50 0.32 5.4
B 39.1 18.35 11.65 2.99 48.5
Sum
£ B 3.26 1.529 0.971 0.249 4.04
Average

E: A, B, C D E &‘Jélﬁiﬂiio

Note: The meanings of A, B, C, D, E are explained in the text and summary.

= ERAE R

IR 3 ABRBETHENERILE + ME S, UR 4+ DARABFERBRAMDR,
REH—TEAT O BEAR LR AR SRR
= —2.48A — 25.7B + 5.14C + 14.3D — 0.226E (2)

RA& 3 PO REIENRA (2) R, EIREBER 5 RS ARHAEMS FHIME.
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Table 4 The coefficient-A and weight of soil characters

I & B & 3 (%)
Soil character sign : Coefficient Weight
A Aa= —2.48 4.6

B Ap= —25.7 7.7

C Ac=35.14 13.4

D Ap = 14.3 75.6

E Ag = —0.226 —-1.3

: A, B, C, D, E H“J@X%%EX:»

Note: The meanings of A, B, C, D, E are explained in the text and summary,

x5 FANTHANME, & FHAZEURS TEH MG EER

Table 5 The mean discriminant value, critical discriminator and Mahalanobis squared
distance of two groups

S & X R R
Sign Meaning ' Calculated result
Ky B 1 AGER LMK RNA BIE ~19.5

Mean discriminant value of group [, i. e.

normal group

R, PAS R BE ~33.0
Critical discriminator between two groups
Ry %I ACEBE L DN SHAME —39.8

Mean discriminant value of group II, i. e.
inhibited group
D REEES 20.3

Mahalanobis squared distance

FSTPHEAMER (D) ¥STEHEZAEFNBEEETNR, 42 X0
Fop = 122, B3 F H 9% MBERAKT, AL ERERBEN, HAEGRN, NAL
3 RN 5 A L HBHABIEABIRA (2) R, BB NEFRERRHIE (E6).
DL& MR BIE 53 5 BiSUM Ry, R, Ru ELBE, TTLUB EIFTA 18 bR B S
KA K 607,612 EFHFANMEIEBREETAHRE,BES5% 1 0OKH
B — T, B AE AT R T R BE RGBSR, HEit, XA BRI R TR,
M 4 FEFIRIIIA /NG K, LUK RS R B B B IR B B S B K + R IR EE
FRMOHK (LB Y D), BB L IR B RANREERE, T MEE(RY: ©)
Fub+AE(ESE B) MERbEA, O EBREESE (B A) FrEtERgh, ikt
HVLFRAE (B E) RN RS NETER AT SRE1RE 2 WRERTUE S,
LRBROEAETRESARAS BB L EER, 3 HTERYERARLEN
IR etk X BB B AU RSN 2 900 U BIE /N TR, (B —33.0) I, (R % I 2008 A 7RI A
ERPRR AL, NASBEAREEERERIE, 1976 ELETRYM, RITE
BENBEE AR AN RN L BEREKEBEIE (& 7), TUENFIE, £EVEH—
MAKRFERNERT, ENRLEAKRERET 30%, BB LHSKBHET
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Table 6 Soil discriminant value of sample plots under Chinese fir stand
RS H B i | 8 A S ¥ B & |\ B
Discriminant Sample plot Discriminant
Sample plot No. value Grouping No. value Grouping
602 -~13.8 601 —36.3
606 —16.6 603 —44.6
611 -16.2 I 604 —-42.9
707 -17.7 605 -37.8
708 -31.1 607 -35.4
710 -21.3 608 —41.9 o
609 —44.4
610 —40.6
612 —34.6
. 705 —41.8
706 ~39.2
709 -37.4
%7 A2FTRHEHLIEDEMRESKE
Table 7 The soil* water content under Chinese fir stand in dry winter
FENGS BEREE | tHakBR(TER) | HEMES BRRE | 19aKkR(TE%)
Sample (cm) Water content Sample (ecm) Water content
plot No., Depth (dry weight%) plot No. Depth (dry weight %)
0-—-10 . 0—10 .6
602 1 27.20 601 33.68
35—-45 26.15 35—45 32.89
0—10 . — .
606 1 29.76 603 0—10 34.89
35—45 28.40 - 35—45 35.99
0— . 0—10 .
611 10 27.65 604 1 40.06
35--45 25.32 35—45 37.21
0—10 41.30
605
35—45 40.58
0—10 35.14
607
35—45 33.20
0—10 41.60
608
35—45 39.15
609 0—10 34.76
35—45 32.74
0—10 32.02
610 :
35—45 34.58
0-10 30.43
612
35—45 33.58
® 1 H Group 1 - VO | Group 11

T

1976 4 12 13 BRlG 24 N AR RMERBNE, $tF .

Note: Soil samples were taken on December 13, 1976 and determined by oven drying method.
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30%, HEXRE41.6%, HEEMEEERBERIURRBLATHEERE T E&.HTX
AR B —EER, FTUAAKE 30% hRE— /1 RAORE, KB TEEK
BN LEBRAN, ARME—BNBAE TP REHAEMINE T, FIMERAHXR
BRI HIBNERERRELHZ AN, TBEFTREREKANING O LR ERLERN
THRRABREURBAMZAKAFHEHEREENREEWS, XERRNOERE
DB HAE RNk, i ELBEENERT, X&EABEE/NEET 2
PREIRARRERTER, MEBERFASNRBESER, XMERBA ST EEBRE
R, Bfyer@En () RIEHIERAS. A, BXEFEERGH S — R RGRER
%613 %),’EB@:]:?&EEE&}E)@ A2.5, Bl.67, C0.10, D0.10, E1.66, {fSA (2) KB R =
—47.6, JABT S 1A FIMRIME R, BEARBRRENN 10 BEROEE - BAKEHR,
REEHA 10 EXDTFRTFEAERS, 11 FESARKEENEN 2.5 X, HEK 55, B
ST, MBIt R IERR.
MERTENTUERL,HAEANRTANESER (Bl E) FHENERBRR

XK (AE =1.19), BRXR.IEESTEHERANRER L SBALR/N (—1.3%),
Ht, AR ERETN AR, STLIE BE X R B R E HiR,. TRRIMIXE
#®RA A, B, C, D EANEHE L — AR, RETETER L&A RBE:

R = —2.46A — 24.5B + 5.06C + 14.1D 3

R,= —30.3, R = —16.9, Ry = —37.1,

D*=1202, F,;=164 GE¥| 99%BEKEUL),

AN 4.6%, BHINNANT7.4%,
CHIK A 13.3%, DR N 74.7%,

¥ 23 B NEMEEIERA ) RITEHBBER , bR HREHAR R, K, mR
BlEd—S G5 —-MBNER (B A) LRIN BB, XEUEE B, C, D=4
BB K B e B, 1B 2

R = —14.4B + 4.18C + 13.0D 4

Ry = —9.04, Ry =226, Ry= —14.7,

K& 3 BRAIRENERERA (O KItEAHBIEN, £ 18 Mrithsa —LH
#8158 708 SEOHIBIEN —10.0, NTHFHBIE —9.04, HREH L RNITRS I
H,Mxbr EMESAKERERS M, BETH 14, X&, UB,C, D =ZPRE#®TH
BURF AR AKR EX 1/18 X 100 =5.6%, HMEN, EAXFFIRGRET, A TR
BRLERMXARLEHH, URAA, B, C, DENMEE, RiE (3) REfTHIINE
o
TR, B BN 54T 05 B AL B - R A S T R , FTLLUAE b SR i B SR R
KR AT H A RRSARESREIRR, White, Duffy FURRMNOTIEEREER
B, MG TAPHEKERBERFRERN. EEAN—RIFESHEIROERM
FRYHGEBL TR RNRERIT TERSZM Ao 4R, EWEARIRIT 5%
B LAE—R, RO RO TIEh R AR H M, 3, ir 0% B FIFF i 51 A a0+ R
HARB S ,FN, BTERBE LA LR HIEIOEROERA B, EHEHES
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EARMAHERZANEXERBE(ETHBIE r = 051), EHit, XMHGIRMREEE
#I MR, AR R TERRZE—F KK

$# % X M
[1] RERMEBMEFTH, 1977: HFMFE3INHL, 110128 I, MFHIRM,

[2] hEHERHRTHFRR, 1978: hELW, 508512 T, HEHiRt.

(3] 2BEEARARFFEED, 1978 BRBALFOISHFE. PEKLHE, 2§, 12—46 H,
{4] Duffy, P. D. et al., 1974: Difficult eroded planting sites in North Misrsissippi evaluated by discrimi-

nant analysis, Soil Sci. Soc. Amer. Proc., 38(4): 676—678,
{5] White, E. H., 1971: Discriminant analysis in tree nutrition research. Forest Science, 17(4): 425—427.

DISCRIMINANT ANALYSIS OF INHIBITING SOIL CONDITIONS
OF CHINESE FIR STANDS IN LOW MOUNTAIN
DISTRICTS OF JIANGXI PROVINCE

Luo Ru-ying

(Nanjing Technological Institute of Forest Products)

Summary

In recent years some Chinese fir (Cunninghamia lanceolatas) stands in the southern China
have been found “yellowing”, i.c., the trees become stunted with yellowish to bronzed needles
and root rot, and even dry up at last. The preliminary investigation revealed that it isn’t
infectious disease but physiological hindrance caused by inhibiting factors of soil. Owing to the
complexity of the inhibiting factors in soil, we have failed to find out any critical value of soil
characters by simple comparison of them. Therefore, a discriminant analysis of soil characters
was conducted for two sets of surveyed data.

The 18 plots of red soil under Chinese fir stands were initially segregated into normal
and inhibited groups to which a linear discriminant function of variables was applied in accor-
dance with Fisher’s principle. Five variables taken into account are: A Colloidal particle
percentage of subsoil (expressed as a tenth of percentage), B Bulk density of subsoil (ex-
pressed as g/cm?), C Thickness of soil solum (expressed as meter), D Depth to grey
streaks or ferruginous mottling (expressed as meter), E Organic matter content of surface
soil (expressed as percentage). Analyses were made to determine which soil characters (vari-

ables) were of great influence on the discrimination of these two groups.
Three discriminant functions developed with 5, 4, 3 variables respectively show that four-
variable equation

R= —246A—245B+5.06C+ 141D

is the best onc without misgrouping of the 18 plots and reducing the calculation work by
withdrawing the unimportant variable E. The weights of four variables (A4.6% ,B 7.4%,
C13.3%, D74.7%) indicate that soil drainage (i.e. D, expressed as depth to grey streaks
or ferruginous mottling) is the most important factor for inhibiting soil condition. The other
variables are less important than D, but still have certain contributon tw Chinese fir “yellow-
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ing”. Difference between mean soil characters for the normal-inhibited groups was highly
significant (F,,;; = 16.4). This result shows that the four-variable discriminant function is
reliable.  Through mathematical treatment, in this study, linear combinations of soil characters
(discriminators) obtained are, e.g. in four-variable function,

R, = —30.3 (critical discriminator),
R; = —16.9 (mean discriminant value of normal state),
R;; = —37.1 (mean discriminant value of inhibiting condition)

Both preceding and our investigations suggest that discriminant analysis is useful for dis-
tinguishing the inhibiting condition from normal state of forest soil and providing a critcrion
for them.



