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FOREST TREE BREEDING REGIONALIZATION ON THE
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(The Research Institute of Forestry, Chinese Academy of Forestry, Beijing, 100001)
You Yingtian ~ Guo Fengfu
(The Ceneral Station of Forest Farm aowud Nursery, Ministry of Forestry)

Abstract At each of 678 sampling locations in China. 15 ecological factors, including 3 geo-
graphical factors(r) and 12 climatic {actors(y), were selected and subjected to the canonical
analysis(CA). The coordinate values of the first canonical variable were chosen and subjected
further to principle component analysis (PCA) if the canonical correlation was significant at
0. 01 level. The sample locations’ coordinate values of the first principle component were taken
as comprehensive ecological gradient axis, namely EGA(CA -PC,), according to the contribu-
tion of principle components. The isogram of the ecological gradient axis (EGA) was drawn
out. Meanwhile the multinomial regression of the sample locations’ EGA values against their
correspondent longitude (x;) and latitude(z;) and altitude (x;) in built. Then the ecological
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gradient map of China was plotted by computer according to the isogram and the multinomial
regression equation. The forest tree regionalization was quantitatively conducted on the basis of
the map and the result of regionalization was further fitted and corrected in accordance with
the principles of regionalization. Finally, the whole county was divided into 10 forest tree
breeding region groups which were further subdevided into 97 breeding regions, 74 sub-re-
gions, and 31 forest tree breeding basic regions for arranging the forest breeding trials.

Key words; fosest tree .breeding region, regionalization, ecological grandient axis,
canonical analysis(CA), principle component analysis(PCA),
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1.1 HARERETBEMNESD

HARRIHEHREHN T AN E S ERE MR, FERHLIXRENTHER
EmHF (1,.2), B r#FLUEEMNRE. FBUENFEMEEN T AN H. Lan-
gee BRERAEETR, FARBETRERENESEROS =Y, BREFM T EEEE
AN FIMESBEETRAT Ly BELERC], Weittaker 21 T 4 S # (Ecologi-
cal distance) fE  BEOK AR IRE 2 —, J-BHE T BKLEMBER S0 LTI O, XB
B, 2 SRR RENEZETR, PR AEEERAARFNBEETR, B4
SBEEFRETLFGEN. £5BERTRKABEEREASREEFNHEENEN
&g, BRSHSRARERREMRAFLNNE, tEARKTFHFEEUMRERR.

EEBEREMELE, SRET. TRETUEHRKEDS L HEHRNHFEER
FERESEXHREEELS. Edl, ERSERRIER,. TEHRTEESTHERE
B A DY I ILE T B ST AWM Ulimus punminan) EERFRPRAE
EASEFERFEASEEMECGAITRFITTHREZE ", HTESRESTER
BHER. FAMRRAAESHESEIENESHEMEXUPERRTFE.
1.2 HRESHERSEGA N FEN S )

HEnmRESEEGDORE, S EMNEREEHREENESEF. shRFHREXE Y+
ERAESEEY, SBEEFEFHRAUE. 2tEE—RAEFETREERHSEETF, IR
e ARG E . SEMEREE, RESENRE. BK. 2£5%. ETXE#EN L
BHEF. WREFLREMESKMS, HAFEEFESR. MAMESZ2EEN TS
—ER, RATESHBECRRUZEHNHASRE.
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(PCAYF I, BEMSHMESTESHERTFRER | E. 2ESHAHNESHER
o 1 BEUES, B A7 8 B 4l (Eoological gradient axes), ICHE EGA(CA—-PC), L
TREELTERIT.

BASTEREFA BHBAEFEOSRSESH T, RERAAXMN, RATE
X5YMES—MTEERR, ENNAEERER, fLGER X 5Y ZRBLEHERRE
id, SED X HIEBROEHRERY MEE, EOER P(Y/X). PITARMERE
BWU,. V)

Z=UX
W =VY (1>
FHERACEREUNAES, FEEFETRERCE, #irafnaisask.

ERARALSHESRE, BB - MUZEEMART BN AL EZRETEFER

%, KWW R R A Balterr (1977) 47 H A A B,
pl— uogwy < Z} ~ Plah < Z} ' (2
Hdt u=n—1/2p+1), dfi=p, » p. G,

£y
W, = H(l — ) (3)

RESHE, p 5,208 X 5Y FBY. Wil —ulogw JRMATBER 4f, B 2 27,
SRE 1 AT RNADNEXANEEIREFREE 1 ARNTREME: KFR. 2, 5
W, IR SR IE R ITRE LS HET . :

ARHEMTRHAS | ARTBENMEZE, BAN IR Z, 5W, 1 2 T2
B, RooAR, BEX 5 X WFEEAS. BTHHBERA RS 4 PCA), i#
YR, BEERAFTHRAS. 1 ERA5S 2 ERHRERAE BB DA
PR, ERAFERBAIE 1 TRAVBEHEY, XEREERS LR, &
ENEH 1 ERAFTBRE 0% LENEES RO, HNKEERE, B1E
BTS2 SR BEEIRRERETANESESHENRE, REESHE
81, B) EGA(GA—PC), ¥2@E 678 MHEMNESHEEMGRE, RASHWAER, &%
B SRS EXOMESE (X5 EGAG)ME R Fet, R HH % h s &8 WEE
gl fEiE 678 MEAMSE (X)), SEX). BEREXOEREEESHE EGA
(), HeHESHEMERNESRESESRA.
1.3 ESFEETFLE

REFRLEHATHREEUEEESHTHEN, fRESERENES. RRXE
HlAARLRE. BELRYAEEE. BRERPEBESR"FRED 678 MRE
W GREADRY 1951~1980 SE¥ER, SRAHE 15MESETFHEHR, SiEmERLR. (DILES
(WD), (HELSUD), (DWBE/HB); SEHTF:. (OFEHRENIW), GIERKE
(NIS). (61 A¥EYPD), (7)7 BB (QPG), (8)/pF 40 mm REK T8 H B HDD,
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HAMRESD, HEERZR XN P B ERETAREES, ARTRW R

Y8 P, AR AESEFHMEES . RRHEBE DRSS i BRI M ER/D, BT

REENEE.

3N HBRFCOEFES MRS ESHTOOHABHXIMTER, EREDHNBST
0.9957, B 3 MEFEMZFET 0.9858, o SIAFMEARAY 99. 06, FHILIAY 3 MEERE
HAHARERTEFERR, X 2 W TH0 3 P ARERMEHFERA, KIE Q.
(DR HEHRAWRX R BELERBEREL. X 5 L HAIABEBFEAT (@=0.01), 4
FE¥. ZTHAL I ANSEREE, F2ARNTROKRE, SEIE | ATER A=
0.6984, F2HFPIFIER 70.14%, Z, 5§ W, MR BYE 0.8357, B ¥, AL, RAF 1/
AR 2 ST ERT PO BFMTREMMEN (L 3.

%2 3 HBLES 3IMMRETARBXRMSERER
Table 2 Resolt from testing and typical correlation analysls between 3
geographical ordinates and 13 climatic Tactors

R REH X RO
RS SR Cancnical- Test of cancnical correlation coefficient
Cancmicel Eigen-value *

. correlation’s
variable No. At ettt U w, Q £ Xi

a=0.01
57.32

a=0(, 01
50, B4

a=0. 10
20, 60

1 0. 6934 0. 8357 668. 5 0.2217 437.35* " 36

2 0.2223 0.4714 667.5 0.7352 83. 17" 2z

3 0. 451 0.2123 666. 5 0. 9453 16. 28" " 10

1) Xi B R Xidf ) =dfF. i B EHK,

22 HRAZ 5W, SEERHERSITER

EFRAAEREN ETHEAENE BT E, ERKEH, HERERETREFH
Rpr-EaH, EEGEHEFPHESESERERESENEERATM A RES M
B, BESESHEF RS LN EN. TR PR A ERMER, KIBEE80 TRIBL
T, NS 1 ER0PCOMRE A LFRRGEEFESHEM(EGA).

R BRI ERPE | AT 2 TARKECAY B#HTERD 7. &R
(% ORE 1 ETRAHEERON DL 9889, HMREH L 99. 4472%, RN, ECA B2 T
TR L, RS 1 ERSPCOHEESREME, FRERKR{N0.6%.

b, oM 678 PR (REEO 15 MESE T SRENXM T CAY SRS
(PC44, B IBES £ 5B EME 3), I EGA(CA,—~PC), BET2EKKEHEMN
EEX X%,

2.3 £#PEREEBEEGACA,~PC)H]IE

678 MREERSEIEE L FA—RKEE(H D, EdREGEEEENESEE, £

AERNEHAEREAR, #EGACA —~PCOARY, MEMAHSE X VSEHE (X)2Z
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X3 sBMEAPREANE 1 RETRCAOSFERMZEXR 1 RS PC)
& i5{l (8] EGA(GA,—~PC,)]
Table 3 The first canouical coordinate{CA; and the First principal componeat
(PC; EGA) of 32 samples among 678 samples
gacgm B1ASTRY ﬁ.&fﬁﬂﬁﬁ R S ARERN ﬁéfﬁﬁ?
59 2R The First 5 2 HER The fiest
Mumber of  Two dimension coor di- puocon) okl Two dimension coordinate  principal
sample {ob- nate of the first canopical component Number of  of the first cancnical vari- component
servatory/ variable [EGA ] value sample (ob-  ghle [EGA] value
atation} EGA (GA,— || *2ory/ EGA(CA,—~
dr(zp) dy(zp)  PCp station) dtes) dy(z)  PCp)
11 0. 0405 0.0224 1. 0990 399 —0, 0296 —0, 0223 —1. 4451
26 0.2170 0.0282 1. 5832 422 —0.032 —0.0258 —2, 2098
48 0.0485  —0,027 —0. 9385 458 —0.0288  —0.0213 —2.2133
53 0.0507  —0. 0079 —0. 6363 472 —0.0246  —0.013 0. 6274
126 0.0450  —0.0153 —0. 9551 497 —0.0226  —0.0042 1. 1450
140 0.0212  —0.0029 —0. 3308 514 —0. 0208 0. 0052 2. 4769
165 —0.0162 0.0252 0. 6311 538 —0.0226  —0.0047 1. 3716
190 —0.0160 0. 0357 1. 2445 543 —0, 0272 —0. D207 —{0. 9485
216 —0.0156 0.0214 0.7453 553 —0.0265  —0.0195 —0, 8574
241 —0.0183 0.0316 1. 7972 867 - —0, 0293 —0, D216 —1. 3124
272 —0.0237  —0.0139 0. 1227 584 —0.0262  —0.0186 —0, 3832
190 —0.0227  —0.0117 —0. 0837 §03 —0. 029 —0, 0211 —1.7232
310 —0.0183 0.0141 2. 2467 530 —0.0296  —0. 0207 —1.7574
345 —0,0179 0.0175 1.132 548 —0,0245  —0, 0162 —0. 3034
357 —0.0227  —0.0119 —0. 4558 §56 —0.0346  —0.0283 —2.2334
381 —0.0285  —0.0212 —1.1319 §63 —0.0275  —0.0215 —2.2372
(8] Fl £ 0 A ) B3k -

4 CAHLENTRS ISR
Table 4 Analying result of principal compenent
of two dimension coordinate from the

first canonical variable

HIE# TR RitmRE

L Eigen- Contribu- Accumulated

Variable  value tion rate contribution
A %) rate (%}

X, 1. 9833 99, 4472 99, 4472

X, 0. 0111 0. 5528 100. 0000

BXHE.

Y- = Bu + B[Xl + Bng +

HaE N=678, AEBFTAM=1,2

#AT A B BRE

oooooo

L M=2, HE Q)N BL. 670 (H 2,
MEETERFEKHM, SHRABE CEN
igj(i ll:’l M=5 B‘T! C=85. 22%, ﬂ%ﬁﬁ
LAREEE D M6k, CEERT
Fe. itBHLHRB M=1~8% 8 4~ H T4
A, FEREIREBEKT =000,

BB Lo, EEM=5HFNE M
ERR, 15 M4 E T8 # A ECA(CA,~PCOERMEA, Fet, AAKERELH
“hE 4B HHEEGA(CA,—~PCHIE"(HE 2, A 3. EMET).

A AR TR AREEEESEELE 97000 1 & EGAY), B EVITHAR 3 %
£ EGA #t /. Fut, WLEEHESELZA. AF¢EESHRESESENTEESHE
H. #2BEATHEEZNEN, MEESETHATFHAEMN 4 HEZY, W T ESHEE
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—0. 56 P )
3§ it o]
.97 * :

1. 47

1. 88 y,

2. 48 *-

3.00 v

3.5 t
- B0E 90" 100* 110° 120°E i - |

M1 £ 678 M8 &S BE EGA(CA,—~PC)EWH
Fig.1 The distribution mep of 678 EGA samples in land of China

2.4 PEHHATHRXENHHFRER .
LERATHEXMERAASSHEGDE, #TE 2N HE/M. AXERENL '
BHERAE. BRHRE, B304, TEHHRFIH EGACA ~PCORUNHRBLER L
#iINT, .
(2678 T S8 EGACA ~PCHEERB LFRE, HEHSEERSHE
&, ARESHBEFER. ARXHE: © KB 73°~135°, b 4°~53.75° " HEA L+ L,
EGA(CA,~PC)HALE—3.0~3. 0 Z [0, EEBEERMFLE—BEL(BEER
LEREN: @ EGA HER M TR RERR SEW, >1.50 HEEH, 1.0040.50 KR
#, —1.0010.50 HTEHP, <—1.80~—2.00 HE T, <—2.30~—2.50 HUHH
LB E; @ FERE 100°RERESBERSE, ZEULTEERF LA, AKX EGA
(CA,—PC)1. 00 XA 8 F 1L (1. 00) 5F F4H (<1 00) B FE.
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80°E ag 100° 110 120° 130°E
. M
FEO* N N=8678. M=2 50°
C=E81.67%
F=508. 87 (5,672)""
40° Y .
- £§ 40
<
§ a0° 4
< -
—3.10 EE LS
=g :
- : "y » ek 7
g 3 =
| —0. 05 | g é? 7. ’
0. 46 & T
g 0O 9; i - .
14 T
J o
- 5: é? . \ s
> 80°E 90 100° 110 120* E + [mmam)

Bz 2EE&HREED
EWAEAB M=2, C=81.67%
Fig.2 The simple regression map of EGA value with latitude and longitude

() 6 ITHIABRRLEMEEHER. 1RIE 678 MEAITTH . EGACA,—PCOM &
F-H{H x=0. 0000, PRHERE 0=0. 0384. R AR/ B EEMMHE, LSD.=1. 57, 24 a=0. 05,
toos=1.96, LSD, os=0. 1064, EAEHFEFH 3 FX, LXTF 2 MR/ BESHSEIEO. 25
HENE, bW 25 R EMSFEL, FHLDME 5~ RBELASHES, £40E 170
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Fig. 3 The multiple regression map of EGA value with latitude and longitude
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