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Abstract; In order to reveal the variation law of leaflet phenotypic traits of Toona ciliata Roem. among
populations and within population in Hubei Province, 10 leaflet phenotypic traits of 16 natural
populations of 7. ciliata in Hubei Province were compared. On the basis, nested variance analysis,
multiple comparison, coefficient of variation analysis, phenotypic differentiation analysis, correlation
analysis, and cluster analysis were conducted on each leaflet phenotypic trait. The results show that there
are significant (P<0. 05) or extremely significant ( P<0.01) differences in 10 leaflet phenotypic traits of
T. ciliata among populations. Mean of coefficients of variation of leaflet phenotypic traits within
population is 12. 13%, with a range of 9. 32%—17. 59%. Mean of phenotypic differentiation coefficients
of leaflet phenotypic traits among populations is 80.73%, indicating that the variation of leaflet
phenotypic traits of T. ciliata is mainly among populations. The correlation analysis result shows that the
correlations of leaflet length, leaflet petiole length, leaflet width, length between the maximum width and
leaflet base, width between left blade edge and midrib, and ratio of leaflet petiole length to leaflet length
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are relatively high in general, and correlations of leaflet phenotypic traits with longitude, frostless period,
and annual sunshine hours are relatively high. The cluster analysis result shows that at genetic distance of
3. 892, populations of Jiugongshan of Tongshan ( P13) and Huangjingshan of Huangshi (P14) are
clustered into one group, and other 14 populations are clustered into another group; at genetic distance of
2. 018, populations of Sanzhaiping of Laifeng (P4) and Miaopu of Chongyang (P12) in the latter group
are clustered into one sub-group, and other 12 populations are clustered into another sub-group. This
indicates that the variation of leaflet phenotypic traits of 7. ciliata covers regional variation and continuous
variation, and random variation between populations in Southwest Hubei and Southeast Hubei. The
Mantel test result shows that the variation of leaflet phenotypic traits of T. ciliata populations in Hubei
Province doesn’t have an obvious geographical isolation pattern. It is suggested that in germplasm
protection, genetic improvement, and establishment of germplasm nursery of T. ciliata, sampling
numbers of different populations and individuals in populations with abundant variation should be
increased as high as possibe.
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phenotypic variation

FE AR S e 1 5 PR A8 X6 P 55 728 A 1) 348 17
PEC S REPTE A R SR AR N X B BT 2 e
A R IAS SR IL T AR A AR B R AR e 1
AEAEE N R AL b A Y R A 2 R
FERYE LN AR AT 9T G A A A
OIA XN Fh IR N R AV R BT TR
N R IRFIRE 1) it 1 70 S B L 5 i AR SRy ) R Y

2T M5 ( Toona ciliata Roem.) F J& T B Bl
( Meliaceae ) F#& & ( Toona Roem.) , Ry 7% M-l 2 7% i
TR AR R, 22 5 MR d Tk IF
K HRIRTE BN 200 RAR oA X H 20k
KIRFIHE AR R Z 80, HETZIAR 2481k
R G SO R R ST L Y i PR
ARGBFFEN B B HoA B A KT
FRUST BRSSO AR R R AR AL
FERYBURERE AR Y DL K 2T 5 SR B o e ) 45y
AT TURABEGE . SR, RTELAR IR 2= DR L 25
FCHUAF T BRI 5 3315 2 RE MK R AT, 228
AEPTRIT SRAP B Xk [ b E Y 29 AR Ak
HBAFI ) 1A FRE 020k HEAT R G0 st (L 24
PESTHIT, 25 3 WY £ A [a) A I8 [ 1) 43 AR BE 5
W S A R At R v X B A A L A Rk HL ]
PR MR B R B TR 4S5 8 3 M A
AR RS R T DA R A A OE T R, S T AR
JE PR S P S AE A i e e B ) ] S A )
X PRGE IS B . ZUHE A B PR, R RO AR
FHI FZ4E IR LLpE I i PR T RE A B T
3 A R AR 1) A R B AR S 2 R MK X T

figp LA AR S T 5 ) o A R R

TEMIACHBIX. , £14 32 200 A1 T 04 R AR L 05 AL B
AP ER AL DX ALK AR GBS A5R] L ik, A g R AT
PSR R A A, LD A XA 8 2 S 8
K, MBI TR B A, 9T 5 200 R SR b 1) R B AR
St S AR S A Ry B 2 L, RSO L 16
ALLHERIRFRE B 10 A/ R BIPR AT 20 AT, 35
F TR AL RURR R P /D i 2 BRI 10 72 SRl B HE
L5l PRI (] 645G 25, LAS A 180 16 2048 ol J5 % 90 £
I RIS PE AT A A e LR i

1 AR %

1.1 ##

TEATH 2 G038 A WAL LA R B0 IR Y BL il |, 25
G BRI BRI PRIE AL, S A e AL 2L
W RIRIATIX e W58 16 ALLME R IRFIRE Jy Rk
A HEEAME LI ZR 1, R P AR B R T R
SRR M (https ; //data. cma. en/data/cdindex. html) |
T GG FNER 3 TP AE T TE F AR R AP X
1.2 /NAERBVMER AR BUR U E

CIAE S MR AR E , HAR B 22 S S /8 i) 42
Il T AR /N (R G B ARG 5 AR A A AR
PREIZERDT . F 2015 4F 11 AL 78 16 ANL0HEFHRE
Sy AR 10 MRICH B F H AR K IE B 09 B A R, R
[B]EE R F25TF 35 m #5K 74 R b 4 A T5 2%
EEAAEARAN L T B A A . TR ARCR 4R 20 RS M AE
A 0 R IR 1 AN RS RRRE 200 AN



98 iR/ g EC I N e %28 %
F1 e 16 MIBERAFBHERER
Table 1 Basic situation of 16 natural populations of Toona ciliata Roem. in Hubei Province

. S g I3 4K i “H HRET% 25 S AN N
I S U o v v e W R o Sy
Population"” Latitude Longitude  Flevation temperature precipitation period sunshine hours humidity Soil type?”
P1 N29°51' E108°33’ 440 16.7 1450 247 1409 81 YS
P2 N29°57' E109°05’ 635 14.9 1472 255 1299 83 MYS
P3 N30°01’ E109°14’ 772 16.4 1 700 265 1350 83 YS
P4 N29°26' E109°16’ 526 15.9 1394 256 1300 81 YS
P5 N29°50' E109°41’ 700 15.8 1491 294 1136 80 YS
P6 N30°02' E109°42’ 1074 13.7 1 635 263 1212 80 YS
P7 N30°05' E109°43’ 744 15.8 1491 294 1136 80 YS
P8 N29°39' E109°36’ 599 15.8 1 491 294 1136 80 YS
P9 N30°19' E110°06’ 541 16.0 1516 260 1 500 81 YS
P10 N30°10’ E110°12’ 620 15.5 1734 270 1342 82 YS
P11 N30°36' E110°23’ 720 13.1 1270 234 1370 82 YBS
P12 N29°26' E113°46’ 341 17.0 1313 259 1 669 80 RS
P13 N29°25' E114°29’ 497 14. 4 1485 218 1 600 82 MYRS
P14 N30°11' E115°05' 358 17.0 1383 264 1 699 77 RS
P15 N31°40' E110°02’ 663 12.9 >1 000 219 1 650 73 MYBS
P16 N32°01' E111°15’ 314 13.1 962 234 1 894 78 YBS

D P1. FJI#% | Baoshang of Lichuan; P2. R Hengshiliang of Xianfeng; P3. JEUit 55 B8 7] Maluhe of Enshi; P4, S R\ = ZE LT Sanzhaiping of
Laifeng; P5: R4 AT Jinpencun of Xuan'en; P6; & B H ZKIE Xiaojiawan of Xuan’en; P7. B R KFEME Dawolong of Xuan’en; P8. B BT
Hongqiping of Xuan’en; P9. #4HH T Qinglonghe of Jianshi; P10 #4045 5 Pengjiawan of Hefeng; P11: [LZHF =3¢ Yesanguan of Badong;
P12 £ BHJHi [l Miaopu of Chongyang; P13 i@ 1L JUE LI Jiugongshan of Tongshan; P14 . #f7# ] [lI Huangjingshan of Huangshi; P15 f71L7tEE
Hongping of Zhushan; P16: I3 W Ma'naoguan of Gucheng.

2)YS; W Yellow soil; MYS: 111 #b % 3 Mountainous yellow soil; YBS: W AEHE Yellow-brown soil; RS: 41 3 Red soil; MYRS: L1l B 47 45
Mountainous yellow-red soil; MYBS . 111 4 #4533 Mountainous yellow-brown soil.
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Table 2  Result of variance analysis on leaflet phenotypic traits of Toona ciliata Roem. among populations and within population in
Hubei Province'!
SRR 77 Mean square F{H F value
Phenotypic trait AP WP RE AP WP
/NI Leaflet length 70. 823 3.917 1.931 18. 08 2. 03
/NAF Leaflet petiole length 25.744 3.312 1. 955 7. 77 %% 1. 69
/N5 Leaflet width 7.517 0.761 0.415 9. 88 1. 83
TEHEEE Length between the maximum width and leaflet base 6. 805 1. 089 0. 662 6. 25 1. 653
Wk ZE 5% Width between left blade edge and midrib 1. 897 0.222 0.174 8. 55 1.27
/2R Leaflet apex angle 431.393 33.131 31. 402 13. 02 1. 06
I /N BE L Ratio of leaflet length to leaflet width 0. 925 0.119 0. 066 7. 795 1. 79
JNHAR /K HE Ratio of leaflet petiole length to leaflet length 0.001 0. 000 0. 000 10. 173 1. 89
Wik Ze 5& /IMH- 9 EE Ratio of width between left blade edge and midrib to leaflet width 0. 002 0. 001 0.001 2.12% 0. 86
Fe R/ H Ratio of length between the maximum width and leaflet base to 0. 006 0.002 0. 002 2. 96 1.39
leaflet length

D AP FFEE] Among populations; WP RN Within population; RE; BEHLIR2E Random error. * ; P<0.05; ##: P<0.01.

3 WLLHE 16 D RAFEL/ IR BB LB (X£SD)

Table 3 Comparison on leaflet phenotypic traits of 16 natural populations of Toona ciliata Roem. in Hubei Province (X+SD)

Fha) INH TR Leaflet phenotypic traits®

Population"’ L;/cm Lip/mm W, /cm Lywig/ cm Wi pen/cm

P1 16.891+1.011d 7.99x1.25a 6. 680+0. 583ef 5.052+0. 443gh 3. 668+0. 306de
P2 19. 186+ 1. 065¢ 8. 16+3. 04a 6. 959+0. 749def 5.508+0. 834fgh 3.837+0. 613bed
P3 17.449+1.786d 5.98+1. 11cde 6. 736+0. 988ef 5. 626+0. 829defg 3.429+0. 435¢fg
P4 19. 242+2. 044bc 8.28+1.06a 7.497+1. 000abe 5. 575+0. 990efgh 3.970+0. 558abc
P5 15.070+0. 110f 7.50=+1. 40ab 5. 837+0. 580g 4.345+0. 6561 3.239+0.361gh
P6 19.564+1. 332bc 8.05+0. 94a 7.828+0. 443a 6.263+0. 770abc 4.158+0.218a
P7 15. 862+1. 726ef 8.53+1.42a 5. 827+0. 730g 4.984+0.978h 3. 106+0. 387h
P8 20.311+2.348b 8.50x1.75a 7.335+0. 829bc 6.271x1.061abe 4.109+0. 554ab
P9 19.492+1. 693be 6.27x1. 19cde 7. 152+0. 89%4cde 5.788+0. 758bedef 3. 869+0. 435abed
P10 19.903+1. 051bc 6.53+1.43cd 7. 653+0. 662ab 6.221+0. 707abed 4.092+0. 270ab
P11 19. 540+0. 768bc 5.61+1.50de 7.317+0. 464bc 6. 054+0. 834abcdef 3.949+0. 590abc
P12 19.304+1. 284bc 7.78+1. 30ab 7.721£0. 780ab 6. 139x1. 097abede 4.056+0. 335ab
P13 16. 639+1. 107de 5.35+0. 8% 6. 790+0. 485ef 5. 682+0. 978cdef 3.362+0. 296fgh
P14 22.221+1.751a 6.49+1. 36cd 6. 597+0. 466f 6.477+1. 149a 3.615+0. 258def
P15 20. 158+1. 673bc 5.51+1.38de 7. 123+0. 450cde 5.464+0. 537{gh 3.772+0. 242¢d
P16 19. 885+1. 264bc 6.98x1. 32be 7. 658+0. 407ab 6.329+0. 683ab 4.079+0. 179ab
I Mean 18.794+2.339 7.09+1. 81 7.044+0. 895 5.736+1.008 3.769+0. 508
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££3R3 Table 3 ( Continued)
Fpmel INIFFBIMRD Leaflet phenotypic traits®’
Population' A/ () L/Wy, Lip/Ly, Wipen/ W, Lywis/L,
P1 38.35+8. 64bcd 2.540+0. 190ef 0. 048+0. 008bc 0.549+0. 017abc 0.299+0. 019bcde
P2 34.95+10. 52gh 2.781+0. 283bed 0.043+0.016cd 0. 552+0. 074abc 0.287+0. 043de
P3 30. 75+2. 86h 2.641+0. 428cdef 0. 035+0. 007ef 0.511+0. 042de 0. 323+0. 046ab
P4 30. 05+4. 49fg 2.585+0. 240def 0. 044+0. 008cd 0. 529+0. 021bed 0.290+0. 047 cde
P5 34.05+4. 88fg 2.603+0. 291 cdef 0. 050+0. 010ab 0.554+0. 017ab 0.288+0. 031de
P6 36. 00+6. 42abc 2.506+0. 206ef 0. 041+0. 006d 0.532+0. 018bed 0.319+0. 025abc
pP7 28.35+8. 15def 2.765+0. 453bed 0.054+0.011a 0. 534+0. 035abed 0.314+0. 048bcd
P8 30. 05+5. 03def 2.790+0. 357be 0.043+0.011cd 0.559+0. 022a 0. 308+0. 037bed
P9 31.90+8. 18i 2.740+0. 185bed 0. 032+0. 007efg 0. 542+0. 023abc 0.297+0. 028cde
P10 31.50+3. 62def 2.616+0. 234cdef 0. 033+0. 008efg 0.536+0. 021abed 0.313+0. 031bed
P11 34.25+2. 61bed 2.678+0. 153bcde 0. 029+0. 007fg 0. 540+0. 077abce 0.310+0. 041bed
P12 28.85+2.37ab 2.514+0. 191ef 0. 041+0. 008d 0.527+0. 023cd 0.317x0. 044abced
P13 24, 60+4. 15cdef 2.455+0. 142f 0. 032+0. 006efg 0.496+0. 037e 0. 344+0. 066a
P14 19. 70+ 1. 59cdef 3.374+0. 226a 0. 029+0. 006efg 0. 548+0. 016abc 0.293+0. 052cde
P15 25. 85+3. 76¢cdef 2.844+0. 336b 0. 028+0. 008g 0. 530+0. 013bed 0.272+0. 027e
P16 31.90+3.21a 2.603+0. 207 cdef 0. 035+0. 006e 0. 533+0. 015bed 0. 318+0. 027abc
H4{H Mean 30. 69+7. 10 2.690+0. 339 0.038+0.012 0.536+0. 038 0. 306+0. 043

])Pl; FINAE Baoshang of Lichuan; P2. TR A 5 Hengshiliang of Xianfeng; P3. i S BE 0] Maluhe of Enshi; P4, SRR =ZEHE Sanzhaiping of
Laifeng; PS5 TR AR Jinpencun of Xuan’en; P6. BEY R Xiaojiawan of Xuan’en; P7. B BKHEME Dawolong of Xuan’en; P8 B BT

Honggiping of Xuanen; P9: #U57 JEi Qinglonghe of Jianshi; P10 %

I3 Z I Pengjiawan of Hefeng; P11 ELAHF =3¢ Yesanguan of Badong;

P12, 22 FH )i [l Miaopu of Chongyang; P13 il uEl Jiugongshan of Tongshan; P14 . oA Huangjingshan of Huangshi; P15: A7 Lk B

Hongping of Zhushan; P16; A IRILFGM Manaoguan of Gucheng.

DL, s /N Leaflet length; Ly, . /NHARK Leaflet petiole length; W, : /N 5% Leaflet width; Ly, : 58358 Length between the maximum width and
leaflet base; W ppy : ik Z: 5% Width between left blade edge and midrib; A, : INHISA Leaflet apex angle; L, /W, : /NN SE HE Ratio of leaflet
length to leaflet width; L;p/L; : JNHAR K /NI K B Ratio of leaflet petiole length to leaflet length; W e/ Wy : fik 22 e /- B b Ratio of width
between left blade edge and midrib to leaflet width; Ly, p/L; : SE3EEE/NHHK L Ratio of length between the maximum width and leaflet base to leaflet
length. [F]3 HOR TR /ING FHERIR 2% 57 1.3 (P<O0. 05) Different lowercases in the same column indicate the significant ( P<0.05) difference.

HEFE(PLS) FPRE A/ N AR /N e fe /N Bk S 5
NI S8 HE B AR AR YE LA 0,496 ~ 0.559, B {E
0. 536, Horh B RLLLE IE (P8) B 19 Bk Zc 5 /i i
e K, P13 ARG K 22 58 /N 98 e fes DN . B8 R/
M- G R A8 Ak 5 LR 0. 272 ~ 0. 344, ¥9{H 4 0. 306,
Horp P13 FRRE A T8 L BE /N K He B R, PLS FREEAY
oL/ e /N
2.2 AROHEMEBNTREERBESST

Wb 16 DZURE RIRFIRE/ N R B MR 9 22 5 R
LR 4, R 4 0T LUE L0610 /bt R APk
AR S R B BIEAE 3.31% ~21.99% 2 1], H K 3|
IR R /N AR /N B (21..99% ) /N iF AR K
(19.84%) /N2 (15.35%) . F& KeH (13. 44%) |
FEHLHE /N T (11.28%)  WKZE 95 (9. 64%) /NI
K/ 58 B (9.51%) /NI 58 (9.40%) | /N it K
(7.56%) WKZEFE /N FE e (3. 319%) , Hevpr, /N A4
KA AR 5 R B BME AR, /N R AR 5 R 4L
MIEERS I

4 BT LUE 1. 16 A L0AEFEE PN /N 36 1

PRARAE 5 2 B0 B 0E DR B /IMK YR il 3= 1 2
(P2) B #E (17.59%) , & B K M e (P7) Fh #F
(14.52%) ERLJHEEE(P8) FMRE(14. 34%) R 5
JEWT (P3) FhRE (14.14%) B4R 75 oW (P9) Pt
(13.33%) KR =ZEFE(P4) FhE(13.01%) (& B4
FAL (P5) FRAE (12.15%) A7t B3 (P15) Fh i
(11.85%) S:FH R [# (P12) FAE(11.37%) S04
M5 (P10) FPRE(11.22%) (AR EF =& (P11) FhiE
(11.10%) J@ 1 JUE 1L (P13) FhEE(10.95%) F )1
P& L (P1) FPEE(10.41%) 8 A &0 1L (P14) TP
(9.45%) EHIEH K (P6) FhEE(9.37%) A IRFLHS
S(PL6) FRHE(9. 32%) , LIARFPRE N /N 28 AU PR
A5t FBBME R ZARIEE] 15% , 2 FKT-43AK
2.3 OFNTREERORESUSHT

Wb 16 ARG RIRBIIE/ N R B MR 1 T7 25 53
R RBONZE 5, RS vLUE 06
FE] 10 A/ R AV PR T 22 40 2 1 40 L Y R
32.36% , FIHEN 10 A/t RBIVEIR D7 22 53 1 H 47 [
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Table 4 Coefficient of variation of leaflet phenotypic traits of 16 natural populations of Toona ciliata Roem. in Hubei Province

ﬂ,ﬁil) NG REERN E’J’Eﬁ%ﬁ/%z) Coefficient of variation of leaflet phenotypic traits?)

POpu}alion” ]‘T. I‘I.P WT. I‘MWI.B WI.BEM AI.A I‘T./WI. I‘]AP/]‘I. WI.BEM/WL ]‘\IWI.B/]‘T. ﬂjﬁ Meﬂn
Pl 5.99 15.61 8.73 8.76 8.34 22.50 7.50 17.31 3.05 6.26 10. 41
P2 5.55 37.21 10.76 15. 14 9.99 30. 09 10. 19 38.15 3.84 14.97 17.59
P3 10.23 18.52 14. 66 14.74 18.31 8.20 16.22 20. 67 5.49 14.32 14. 14
P4 10. 62 12. 80 13. 34 17.75 13.90 14.94 9.29 18.06 3.39 16.03 13.01
P5 7.37 18. 68 9.93 15.10 11.15 14.34 11.17 19.73 3.08 10.95 12.15
P6 6. 81 11. 66 5.66 12.29 6. 09 17. 84 8.23 15. 17 2.00 7.90 9.37
P7 10. 88 16. 64 12.53 17. 47 12. 15 23.00 16. 39 20. 58 3.62 11.94 14.52
P8 11.56 20. 62 11.30 16.92 13.49 15.20 12. 81 25.68 3.88 11.94 14. 34
P9 8.69 18.90 12.50 13.10 11.26 25.63 6.75 22.79 4.17 9.53 13.33
P10 5.28 21.96 8. 65 11.37 7.89 11. 10 8.95 23.68 3.30 10.03 11.22
P11 3.93 26. 66 6.34 13.78 5.88 7.63 5.70 25.91 2.09 13. 12 11. 10
P12 6.65 16. 67 10. 10 17. 86 10.25 8. 80 7.58 18.78 3.18 13.80 11.37
P13 5.90 16. 62 7.15 11.62 7.59 17. 60 5.77 19.17 3.68 14. 40 10. 95
P14 6.88 20.91 7.06 8.56 7.15 8.09 5.90 20.24 2.90 6.76 9.45
P15 8.30 25.04 6.32 9.83 6.41 10. 50 11. 81 27.94 2.43 9.96 11.85
P16 6.35 18.92 5.31 10.79 4.38 10. 06 7.97 17.90 2.89 8.59 9.32
Y Mean 7.56 19. 84 9.40 13.44 9. 64 15.35 9.51 21.99 3.31 11.28 12.13

Dp1. IR 1 Baoshang of Lichuan; P2 J& =46 % Hengshiliang of Xianfeng; P3. Uit & B Maluhe of Enshi; P4 HJR = Z&¥F Sanzhaiping of
Laifeng; PS5. BB 4N Jinpencun of Xuan’en; P6. TR R Xiaojiawan of Xuan’en; P7. BB KEME Dawolong of Xuan’en; P8 B B LB
Hongqiping of Xuan’en; P9. ey AL Qinglonghe of Jianshi; P10, OIS KT Pengjiawan of Hefeng; P11 M4 HF =% Yesanguan of Badong;
P12. 22 FH )i [l Miaopu of Chongyang; P13 sl JuEl Jiugongshan of Tongshan; P14 . B E L Huangjingshan of Huangshi; P15 A7 Lk B
Hongping of Zhushan; P16; ZFMIGH I Ma’naoguan of Gucheng.

DLy s /MK Leaflet length; Lyp : /NHAR K Leaflet petiole length; W, : /N9 Leaflet width; Ly : 563585 Length between the maximum width and
leaflet base; Wy, : WKZEFE Width between left blade edge and midrib; A, : /NT2RFf Leaflet apex angle; L, /W, : /N /N5 L Ratio of leaflet
length to leaflet width; L,/L; : Z/NHARR /N L Ratio of leaflet petiole length to leaflet length; W,/ W, o BKZAETE /N FE LE Ratio of width
between left blade edge and midrib to leaflet width; Ly /L, ¢ P Bl /MK H Ratio of length between the maximum width and leaflet base to leaflet
length.

R5 Wb 16 NMIBERAFE/NTRBIERATESBIRBSL R HY
Table 5 Variance component and phenotypic differentiation coefficient of leaflet phenotypic traits of 16 natural populations of Toona ciliata
Roem. in Hubei Province'

IR i I EN L % FIREI U %
Phenotypic Variance component Percentage of variance component Phenotypic differentiation
trait AP WP RE AP WP RE coefficient among populations
L, 3.345 0.397 1.931 58.96 7.00 34. 04 89.39

Lip 1.122 0.271 1.955 33.50 8.10 58.40 80. 53

W, 0.338 0. 069 0.415 41. 11 8.43 50. 46 82.98

Lywis 0. 286 0. 086 0. 662 27. 66 8.28 64. 06 76.96

W isEm 0. 084 0.010 0.174 31.30 3.55 65.15 89. 81

Ala 19.913 0. 346 31. 402 38.55 0.67 60. 78 98.29

L,/W, 0. 040 0.011 0. 066 34.43 8.97 56. 60 79.33

Lip/L; 0. 000 0. 000 0. 000 42.37 8.69 48.95 82.98

Wisem/ Wi, 0. 000 0. 000 0. 001 4.49 2.58 92.93 63.51

Lywis/ Ly 0. 000 0. 000 0. 002 11.23 6.45 82.32 63.52

YI{E Mean — — — 32.36 6.27 61.40 80.73

D L : /N Leaflet length; L. /NHAR I Leaflet petiole length; W, : N5 Leaflet width; Ly T LR Length between the maximum width and
leaflet base; Wiy : FKZE5E Width between left blade edge and midrib; A, : /N4 Leaflet apex angle; L; /W, : /NHHK/NITSE L Ratio of leaflet
length to leaflet width; L;p/L; : Z/NFARE /N Ratio of leaflet petiole length to leaflet length; W, g/ W« BKZE & /NI 58 b Ratio of width
between left blade edge and midrib to leaflet width; Ly, /Ly : F&3EEE/NHHC L Ratio of length between the maximum width and leaflet base to leaflet
length. AP, FhREE] Among populations; WP . PN Within population; RE; BEHLIEZE Random error.



102

EIE7/ B R SRS R N e

528 %

Sy B R TRIEEN . AR 10 /N R B PER Y
FH 434 R BAE 63.51% ~ 98.29% Z [], ¥ {5 Ky
80. 73% ,Hor, Tl (1] /1N i 2 £ 1) 26 Y 43 Ak 2R Ui
K, 24 98. 29% , FiEER] Bk A2 i /Nt 5 LU ) 2R L 431k R
BN, R 63, 51% , Ut LT /N R AU AR 7 32 ZOR IR
TRIEERE]
2.4 OHENMHREERERESHERTHHEXE
T

WAL LT G /N R A R 1) 2 L 5 PR35 PR 114 A
REBIT RN 6 FIK 7,

R 6 MmN REMER E X R

H1% 6 AT LA th: Z0H /NI S /N 58 58 kB
FRK A 56 A% 1 35 (P<0. 01 ) IEAH G, 5/ AR/
NSNS S VNG p NN R T SANU S
USRI 2 TE AR G, 5 K72 B/ B e B R 3 (P<
0. 05) IEAHSC ; /Nt 5 5 5 B B 0 PR 7 538 S A I 35 1E
A 5 SEREIE 5 K 70 B S i e B AR O, S5/ I A
AR /N PG 52 35 SR G 5 /N /i R
PO k2 vt /N B U W 3 TEATSG . /NI A /i
KNS FERI FERE /N L -5 A /N i S R R
AR, R B ARXT S S2 A AR

Table 6 Correlation coefficient among leaflet phenotypic traits of Toona ciliata Roem. in Hubei Province'!

PRI AR MIXZEL  Correlation coefficient

Phenotypic

trait L, Lip Wy, Lywis Wigem Ay L/W, Lip/Li Wigen/Wi Lywis/Li
L, 1. 000

Lip -0.268 1. 000

Wy 0. 689  —0.096 1. 000

Lywis 0.882x*  —0.205 0. 673 %% 1. 000

WisEm 0. 686 0. 063 0. 944 =3 0. 699 #: 1. 000

Ay -0.480 0.281 0. 036 -0.513%  -0.038 1. 000

Ly/Wyp 0. 469 -0. 111 -0.219 0.298 -0.218 -0.380 1. 000

Lip/Ly —0. 718#x* 0.855#x  —0.473 -0.623%  -0.361 0.411 -0.291 1. 000

Wisen/ Wi -0.225 0. 505 -0.432 -0.248 -0.279 0.072 0.332 0.515% 1. 000

Lywis/ Ly -0. 044 -0. 208 0. 024 0.345 0.017 -0. 387 -0. 345 -0.112 -0.238 1. 000

DL, /MK Leaflet length; Ly : /N K Leaflet petiole length; W, ; /INH-5E Leaflet width; Ly : 55 FEHE Length between the maximum width and
leaflet base; W gy : BKZEFE Width between left blade edge and midrib; A, : /NHARFf Leaflet apex angle; L, /W, : /N /NHFE EE Ratio of leaflet
length to leaflet width; L,,/L, : NI AR /N EE Ratio of leaflet petiole length to leaflet length; W 5py/ W, : Jik 22 T& /N 5 e Ratio of width
between left blade edge and midrib to leaflet width; Ly /Ly ¢ P BB /N H Ratio of length between the maximum width and leaflet base to leaflet

length. * ; P<0.05; =%, P<0.0l.

R7 WALOHENTREMER SRR TFRHE X R

Table 7 Correlation coefficient of leaflet phenotypic traits of Toona ciliata Roem. with environmental factors in Hubei Province'

)

I ZREL  Correlation coefficient

Phenoi o . - FHEE PEEKE AW HEEE Ui
trait Latitude Longitude Elevation Annual mean Anm{al‘ mean Fros%less Afmual Relau.ve. air
temperature precipitation period sunshine hours humidity
L, 0.270 0. 426 -0.280 -0.208 -0.281 -0.358 0. 508 -0.325
Lip -0. 391 -0.388 0.078 0.367 0. 195 0. 633 %% -0.516% 0.173
W, 0.259 -0. 066 0. 029 -0. 439 -0. 131 -0. 387 0.251 0. 004
Lywis 0. 161 0.513%* -0.221 -0. 126 -0.093 -0.217 0. 460 -0.103
Wigem 0.121 0. 020 -0.094 -0.231 -0.108 -0.233 0.253 -0. 009
Apa 0.237 =0.917 %% 0. 565 -0. 287 0.076 0. 147 -0.510% 0.103
L./W, 0.216 0.277 -0.197 0. 198 -0. 159 0. 163 0.170 -0.458
Lip/L;, -0.439 -0. 464 0.182 0.373 0.275 0. 638 *3* —0. 640 %3 0. 265
Wigen/ Wi -0.262 -0.174 -0.078 0. 507 %3 0.269 0. 700 % -0.411 -0. 049
Lyiwis/ L, -0. 266 0. 502 -0. 025 -0. 006 0. 288 -0.115 0.137 0. 397

D L : /N Leaflet length; L. N R Leaflet petiole length; W, : N5 Leaflet width; Ly T LR Length between the maximum width and
leaflet base; Wippy : WKZESE Width between left blade edge and midrib; A, : /NI Leaflet apex angle; L, /W, : /N /N5 EE Ratio of leaflet
length to leaflet width; L;,/L, : /N /N EE Ratio of leaflet petiole length to leaflet length; W pey/ W, : BKZE %8 /N %8 EE Ratio of width
between left blade edge and midrib to leaflet width; Ly /Ly : TeFEEE/NHHK HE Ratio of length between the maximum width and leaflet base to leaflet

length. * . P<0.05; =**, P<0.0l.
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Fig. 1 Dendrogram of 16 natural populations of Toona ciliata Roem.
in Hubei Province based on leaflet phenotypic traits
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