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Abstract: In order to obtain and preserve fine germplasm resources of Toona ciliata in natural communities of
Hubei Province, in 3 consecutive years from 2013, genetic resources of T. ciliata were determined in Hubei
Province, on the basis of which, superior tree selections were made in 12 different administrative regions. Natu-
ral forest stands for superior tree selection were determined by establishing five age groups covering 16-40 a,
each in 5 a. The 5-superior-tree-comparison method was employed to select superior trees on 5 age groups and
the uneven tree ages of the selected target trees were adjusted. Two independent evaluation standards for timber
volumn and shape quality value indexes were proposed to establish the selective criterion. Results of the initial
selection were 52 preliminary superior T. ciliata trees. The multiple linear regression for timber volume (y),
DBH (x,) and tree height (x,) was y=—3.066+0.065x,+0.094x,, R>=0.961, indicating a highly significant linear
relation between y and x (x, x,). Results showed that 52 preliminary superior trees could be classified into 3
grades of growth volume with residual analysis of measured values and theoretical values: 10 Class A superior
trees, 38 Class B and 4 Class C, covering 19.23%, 73.08% and 7.69% of the total. Furthermore, the four
screened out shape factors named ratio of crown height to tree height, average crown breadth, stem straightness
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and branching angle, with accumulative contribution rates 91.718%, approximately represented the general in-
formation of all 6 factors. Hence, all 52 priliminary superior trees were classified to three tree grading standards
of shape quality values, with 30 Class A, 12 Class B and 10 Class C, occupying 57.69 %, 23.08% and 19.23%
respectively of the total. In the end, the comprehensive evaluation standard of superior trees of T. ciliata for
both growth volumn and shape quality value was utilized, with individuals of Class C eliminated from 2 grading
groups, obtaining 40 superior trees in total, i.e. 7 of grade 1, 22 of grade 2, and 11 of grade 3 respectively, ac-
counting for 76.92% of the 52 preliminaries. With these grading systems considered, fast growth and fine shape
quality value of the selected superior trees can be guaranteed, and these selected superior trees approximate the
demands for the establishment of genetic resource nurseries and provenance tests of T. ciliata in the Hubei re-
gion. The comprehensive selection standard of superior tree of 7. ciliata can be practiced as a reference in the
Hubei region. [Ch, 1 fig. 9 tab. 19 ref. ]
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Table 1~ General situation of superior tree of Toona ciliata in natural forests

FEIX SN IR g4 /m WEE/(°) et hHE AEREC AERKE/mm
EI 29°45'58" 109°35'57" 521 55 N Wb+ 15.8 1 400.0

Jil 29°46'57" 108°59'27" 551~557 58 EN Wb+ 14.9 1 460.0
=058 29°25'38" 109°15'26" 822 30 SE e SN 15.8 14913

ity U 30°17"12" 110°32'29" 559 21 WN Wi+ 15.5 1 700.0~1 900.0
it 30°1'05" 109°12'51" 738 28 SE e W 14.9 1 400.0
AN 29°58'52" 109°05'12" 677 35 NW W+ 12.3 1 200.0~1 400.0
s 30°39'25" 110°05'29" 540 28 NW W+ 13.1 1 300.0~1 500.0
B 30°36'49" 110°23'32" 720 35 EN R 11.7 1270.0
il 31°39'58" 110°01'59” 660 25 ES B 12.9 >1 000.0
Ik 32°01'26" 111°15'49" 402 48 EN i 16.0 935.0

SEMH 29°26'27" 113°43'25" 341 10 EN WEHE 1 18.3 1313.0
bin=} 30°20'55" 114°19'56" 56 15 NE WL 16.8 1 348.0

TR R S R BB, SRS FE 15~40 m i [B Y 3E AR T 0 1 3~5 BROLFHAR . B xith, M
By e NS i 2 T SN G = YA B 1= 778 = 7/ SO 1 0 o = e 1 = U O S O = B NI 5
e/, BRI/ N TG R br A0 B L A K R AR A e DR o S 4% 2B KRR 8 b o % 5
W AR I AT AL TE ¢ A IE (B =M 0 A W b AR — (A 2R R o i 22 ) 4R 2R KR AR 3 e DURH 451048 iy 41
Wbt . Mofe . MR A K R Rk 52 MREESLA, FEIF TR .
122 #rRF & @ AR AIE B8 bR 2 WSz P F o bn e, R A K 5T 5 2 TkR 28 17 00 57 43
P, BIGLEA LRI o XF AT 52 Rk 0 A XS A BIE AT 2 S0 Rk L 43 #r, SR FHIE A [l H 2 51
B H At PR3k AR R AR R B RZ e Y D A K AR AR R IR 25 . 2 on Rt I AR AR B A R BRI S
SMME SR 2, EFFE IES/TATHE T, B A AR 22 LB, S R R AR KA AR bR e . bR
WAL AL B AT TR b, AT A0 M o ARAS 25 0 B AR T 0T 2 18040 9 R AIE ) St R0 DT R AEL, AR A R AE )
SR BT R (R R /N R T P 2 PR AR AL . X Tk R () P 40 45 SR AT SR A JE S8 K-S K 50,
T 22 ZL AR 0 53 R
123 ##EAHFE 554 ORRMBETE, RAEREHE AR BN, Varx(diy2) hxfiao Hif
m WU 3.141 59; dis IIAE; h A& s fis A 92K (Schiffel) f 28, T BFAPPRAERR &, 1 £ I ke
TR IR dip, NITEIE, fi BUE 05", QIE ISR bR EL . K2 H bR e — 4 Hu gk,
X A0 S AR T T 48 AR R AT hR HE AL AR B

y=1-0.9%X(V =V )/ (V=V i) (1)

y=1-0.9x(V=V i)/ (V =V 0in) (2)
LA Q) VAR R AT B8 TR I E A 5 Vi BV o 53900 R B 48 BR 1 S R AE R R /M . A
2R 4508 AR AR 1 st AR o R MR — B0, SRR AR Tk, TIEMAECT @55 5 HARMOR 2 EAH K
M RFCR AR (DS wlim . B W & L. B0 . BOHLAN 5 B ARk 2 U 5 RBCR X (2)
B, Q%R . MBS M R R A 2B R AR . W AREUE KRR B ARdE, X 52 BRETHE Wik
PRI A BRHEAT T, AR 2 A0 56 7 xd M AR g i AR 5, /b Ak K sk R 22 1Y, Bk AR KO
R AP LD o et — BBy . y=ot BBt +Bay+ €, i=1, 2, 3, -, no H: y R
Bz (M), x AWEHMA, o ARAVRIEI, B ARG EL, e HUR2ET, XA & « 8 i W%, 1533
Xiiy Ko, vty X, KPRV yio 193 52x8 WM AZ U ME A M . AR SR FHRRLE AT, K AR ARl
DRERE TR, DURT LI SRR T8 BT PP o bR o BUFRBERL R Z) = wmid wiodn ++0+ + wyx,, oo+,
=it x,, HH, Zy, Zy, e Z, 0 p D FERG . Gl R A S AR BR AR, Z, R AR
PEEOT, FEEERS . LRG0 Fi1 38 A Excel 2007 F1 SPSS 22 #0443 5¢ A .
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KRB XA R 0.032~0.967, 2% FZ BRI m P AR E WA G, Mfe . WE . i 5 R Z AF
EELLERR, ZHRAEAESN—8E, AMBRES T, ST E . B ok 2z A et 5
%o Mate . Wi, el A i i T 20K BB B AR, BRI, AT e R 4 BREE AR A R 20 M A A e ) 2 AR
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Table 2 Correlation analysis of various superior tree factors of Toona ciliata candidates

i H R LUK 55 Tk W i GaN R
Ja A 0.967+*
L 0.846%** 0.765%*
5o 1 0.652%* 0.665%* 0.449%*
TE -0.060 -0.101 -0.035 -0.113
BT 0.100 0.074 0.303%* -0.017 0.032
E 0.388%* 0.458%%* 0.172 0.511%%* -0.197 -0.097
Iy B 0.280%* 0.279* 0.133 0.395%%* -0.076 -0.068 0.229

BT Oy A8 0.01 K- B EANSE, * fE 0.05 K BB FEMRK.

212 MBRARLEH Zo@a UMBONZE, Wie, We dE. T SO SOl B
W, RS EEEAT 2008k BH o 8RB AR A DGR BE A [ EHAE T AR i 728 o A 2 g
BRR/NEAT e R PR, S SL e 0 AT o Jd o [l A 0 A, B AR AR i 2 SRR R 3,
B2 LABE BUE g L &, WA fias BN [ &S, ANSE RO 0.981, Y R %N 0.963, KLIE G PeiE
RN 0961, AR 1 AG BB R p A G BE i o DU AR AN i 2 PRI 5 B PR Z0HE A BUE KRB
fibr, Al EETERE] 96.10%.

®3 HEREMREERR
Table 3 General outline of regression model of mass growth

AR i Bk

it R R VG R* bRifEfiil iRz REE FEAE HmEl HME2 GERE Durbin-Watson

1(M4z) 0.967 0.936 0.935 0.230 91 0.936 731.499 1 50 0.000 071
2% . RE) 0981 0963  0.961 017746 0027 35661 1 49 0.000

213 gagtdw)ay 254 MEE4, MR £4 ZTAEEABESH

Mg . W A AR bR AT 2 ou & 1k i E T Table 4 Variance analysis of multiple linear regression
Krg, 2 AR 4 P20 0.000<<0.010, % i PR AmE B P BEE
BIpF AR S e . MRS A . A e B R B [JH 39.005 1 39.005 731.499  0.000
Mg RR . W T AURKR K, BT 1088 mE 266 50 0053
0.050, ZAFIHHh R . T . A& FE. s BIF 41671 51

ﬁﬂﬂlﬁj},*ﬁﬁ%s ﬁﬁ@%%ﬁaﬂ%ﬂ%(%‘% 5)0 1:% [H 40.128 2 20.064 637.127  0.000

2045, WE) sk 1543 49 0.031

2 P iE 2B R*=0.963, A J7 T A R A Wik 41671 51

Mo MRAER 6, HEALLIMAE . o A AR
TEHMBUUG I y=-3.066+0.065x,+0.094x,, Horpr: y AMER, » AHAE, x AR,

214 MRS AEKRET L RARE B S2 AR U UM AR L B A S EACA TS . y=-3.066+
0.065x,+0.094x,, 35 52 BRAF FRBIE(E o TSI (E I 25 IS (AT B 2 (0 . AR 20 A 1y R R
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Table 5 Information of removed variables of superior tree factors
FE Y SR T £ 5 tfH B FE A AH 5 28 4L L EAE B
4 1 0.255 5.972 0.000 0.649 0.414
5k i 0.014 0.291 0.773 0.041 0.557
O E 0.037 1.038 0.304 0.147 0.990
1(fg4z) R 0.028 0.785 0.436 0.111 0.994
R At -0.070 -1.764 0.084 -0.244 0.790
I3 KA 0.010 0.277 0.783 0.039 0.922
e 0.042 1.147 0.257 0.163 0.548
O E 0.027 0.961 0.341 0.137 0.986
2(Matze, M) KR -0.041 -1.386 0.172 -0.196 0.848
R At -0.013 -0.401 0.690 -0.058 0.713
I3 KA 0.033 1.159 0.252 0.165 0.906

*6 MREPEBERY

Table 6 Regression model coefficient of Toona ciliata timber volume

i IR ARG R ATRIIEY e brifEiR 2 T o4 T3 3R 5% LA M LR R

LMy 1) (i 50 -1.753 0.118 -14.804 0.000

g% 0.081 0.003 0.967 27.046 0.000 1.000
2005, M) CEED -3.066 0.238 -12.890 0.000

Jig 4% 0.065 0.004 0.772 18.079 0.000 0.414

= 0.094 0.016 0.255 5.972 0.000 0.414
Yo o BRI LR, AH 52 ek Bk i 10T
P—PE(F 1), HLMF AR R, WA B AU 5 B o8
f R BRER I RIES A, R T amd B s 08T o
(2280 TE A5 TR, ALTHEAFBUSE I (S5 308 i)
(9 22 (AR R R AL KB R H, 0 T AR iR bt fe & 00
PRI, AT E LR S R ek S &
B bR . A SRR H=Ah+S; B ALK K g“‘ 5o
Ah+S>H>Ah-S; C HAMH H<Ah-S., H b H FRHH
S 5 R (I B 25 1, Ah FoR 2P HE, S whim 02T g
%% . W{H Ah=-0.018 5, S=0.175 0, " Li#fiE A 2% H>
0156 4; B#%%: 0.1565>H>-01935, C%. H<-01935, 0 02 o4 oe os 10
JELARE, VEFE A S0 10 Bk, B 38 Bk, C 44 bk, 4k WLEE 1) BRI %
Wk 19.23%, 73.08%, 7.69% ., H1 #Mirmatrfiesx 2 P—PH
22 dHBEZMAHERIERS RERE Figure 1  Standardized residual P—P graph of timber
220 BHEBTRELRK HWEBRIEERENEW, SR volume regression

DAL A R IR 2 R K, il T A e e RN T o R SR A S8 AR AT
PRUEALAL B, 1320 PR PR M, s FHIE SR et AT T8 70T o 45 T IUFRAEAR | srmkR . B2
TR KA FEAR AR ) B DL 36 70 A 4 D s> Rt STE AR C ok 91.72%, ARG R 1 3R A R i SR
RS ABFTEHGT 4 AW AT 00, 1 ERIT RFIEAR D 2.159;5 5 2 TR M RFIEAR O 1.619;
553 M 0.966, 5 4 T FRIEAR N 0.760, 4 A F IR T AR, HUE S 0 B A R A AL
& RS 22 SR, B R L AR RFHEAR A o 55 1 ElR, BT
Rk 0.766, H7e @ L 2 OB 1B mRFAE SR B, L, ERE P RIEA . 4 D E IR
FW TR (R 8): TR 35.44%; - H5E RN 22.94%; I8 09 25.24%; 5 Aifh 9 16.38% . £ HEAR
MR R/INMRAE T IER B B, 45 A e 2K
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Table 7 Eigen value and accumulative rate of form quality value Table 8  Principal components of form quality factors
Fk WG FRAE FEWCF 7 Fl T H s 1 gy 2 By 3 Wy 4
gy RRERR ST/ BBY% FRER TR/ BE% ek 75 1L 0.838 -0519  -0012  -0.013
1 2.159 35.977 35977 2.159 35977 35977 Y- 14 55 g 0.552 0.626 -0.193 -0.173
2 1.619 26.981 62.959 1.619 26981  62.959 BT 0.766 -0.622 0.021 0.038
3 0.966 16.097 79.056  0.966 16.097  79.056 TIE 0.229 0.274 0.892 0.268
4 0.760 12.662 91.718 0.760 12.662  91.718 Bk 0.565 0.527 0.090 -0.480
5 0.447 7.454 99.172 I3 K ff 0.440 0.467 -0.352 0.653
6 0.050 0.828  100.000

222 WRAFESEEAEAT G GE VS LI UM BB BTIE AR, RS R T AR EA IS 5 B B AR
T, 198Kk A PE . I m 4 0.911 4, S fikh 0.200 8, SR K—S HBFEAIE S BRG 1 %,
XiF 52 B A e e AR TR B0 3 A T BAFE AR B AIE . P=0.032<<0.050, #rifE2E 0.16, /- fEHEIIES /A0 MK
PRGN TR A 2 - 38088, R4 T SR AT 8 s 36> . 7 95% B AF X (0], 13- F-3{E LB 0.643 4,
TR 0.556 3, £348>0.643 4 S A 9%, 30 #, 5 52 BREEEMEA 4 57.69 %; 0.643 4>754>>0.556 3
J B9, 128k, 5 23.08%; 154$<<0.556 3 % C %%, 10 £, 5 19.23%.
2.3 OHEMMEEERERE

STIEUIE A ve=y I R B S 0 i e 2550 T 7 | D A 1 L P I £ R S T s B A i e
Pro AR EIEFRALEE TR . W AR A 3 AR, TE RS bR E s b e . TR L BT
B O BOHLAN S B 6 MR . MRTESR (F9): 2 PRI A S, Bk 1 Gt m, JE T bk 2
Wi 10 A g, 1305 By, Bk 2 Ui, 2b22 ks 2 PRI B Ak 3 Jim, Jk 11
M AERKEAJEF D 1308 C 9, RIgvmik, 2L 12 k. Lk b oom 40 ¥k, & DA 76.92% .

3 %5t
R Z ULk B T7 ik, FESL LM I RO AR R e PR AR AR, B 1 S R AH 56 A K A1 3 4 1
®9 AHMW T RITIER

Table 9  Comprehensive grading criterion for Toona ciliata superior trees

R m Bt g BRI S i Botan g BRAa% WSS kil Biead BRo% RS
BDO1 B A 2 HF04 B A 2 XEO08 A C T
BD02 B B 3 JSO1 B B 3 XE09 B A B
BDO3 C A T 1502 C C T XE10 B C T
ESO1 B A 2 JS03 B A 2 XFO01 B B 3
ES02 B A 2 JS04 A A 1 XF02 B B 3
ES03 B C T JS05 B A 2 XF03 B C T
ES04 B B 3 JS06 A C T XF04 B C T
ES05 C B T 1507 B A 2 XF05 B A 2
ES06 B A 2 LFO1 B B 3 XF06 B A 2
GCO1 B A 2 LFO2 C A T XF07 B A 2
GC02 A A 1 LFO3 B A 2 XF08 B C T
GCO03 B B 3 WHO1 B C T XF09 A B 2
GCo4 A A 1 WHO02 B B 3 7501 B B 3
GCO5 A A 1 XEO03 B A 2 7502 B B 3
GCO06 B A 2 XE04 B A 2 7503 B A 2
HFO1 B A 2 XEO05 A A 1 7504 A A 1
HFO02 A A 1 XEO06 B A 2
HFO03 B A 2 XEO07 B C T

UiHA . BD B, ES MR, GC N4&uk, HF Mg, JS Matlh, LF KR, WH NN (F77i8), XE NEE, XF N
F, ZS AT, 1, 2, 3ERRICMER, T Mk,
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s, RRRRE LR TaObERKENIEFBE ., FR2EHS" FEI 9 R4 R Alnus nepalensis I #4HR
B, RAT Z0&tmEa )7, HIBRIEE K H A K 7 X MROR AR K a2 i, ARIUA 1R 3R 3 iy R AL I
B, DAV R A I e R e R IR R IO LL A Ormosia hosiei RIRMRGEAL A, X154 KA A %
PR BEAN A S I A R A5 2 B, A RO SR B0 TR, 1IN 20 TR R AR MR B br v . Rt
RIRMARR R, @ 5 KRR . ST TR Z T F P& n A7 o T8 B8 br 2 L
WP HEAGIR o 2k SE STEM T R VR Paraserianthes falcataria (R FRYERS, Wt iE . BN, T
&N KA PEE U B BTHOIR B 46 AR, 38 32 8000 o0 A 0 08, R R AE AR d5 K 1 T A3 BUR B B vF o1
T XS5 R TR AR Acrocarpus fraxinifolius KIKMIEMLHS, XF 6 WY B8 45 4 ik, M 3 4
TR AR 3 AR AR AR, R E AR T4y, ST R ST A bR o

ARWFFELL S a Ry TR AL, W RRHE AN ik, fiMafE . W, MRS AR K S br o Bl
MR YMER 25%, 15%, 100% 25K, TEMACAE 12 A Eii i 204 R ARRIL 20 DL 52 Bk, i
P W2 K T8 AR R A8 AR5 & i e, o7 T 2 ke bR, EakE R 3 gudk 40 Bk, AR
76.92% , LA T LRE A b H XCF 5 I 8 ) A S R A B R R 6 T oK

ABEGEE R A 22 0 LM [B1H F 3 55 o A 5 40 900k, REZ0HE R SR MR I 1) A K 12 R 504 1 XX
BIPEGL, PRUE T A BB B0 A P R TR B o PPAT PR ol 00 T 5, o] AR S b i X 20 #s £ A 22 %
2%, TR TAET, RAAFEMMBTFEARX, JCHAEE ST 0w i 00, AR M 42 w] LAg)
AR LRGN, (R4S B K SO S A 220 o BU N BUAE LT RARMRIG A rh i 5 kA, S5
PR AE 5 I MME SR 25 AT RBAEAEM 25 o A O LIS % 3% 6 Pl | gt vy R, RSB L. RS, A
FIABE 451, Wl Re = A 0 TR I TR B A8 4k o BRI, Mol A 3 m L DRt o) ‘e e 57 0 o s
WE 2~4 (<) TRy, I8 Ve 2 20 0 B BRI P 2 br e

WAL RIRMRGEAL , BBELDRE PR ANy 320 BRIFERE RN, O TH™ &, kg
s Db v, Y0 BRI FH T L 55 P4 o s S5 0 B B BT A X, A — s BEAR R M 4 1 40
Ay X, Hz F S L i i — 25 AR S B P R 5

4 5F
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