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Morphological Diversity Analysis and Preliminary Construction of
Core Collection of Catalpa fargesii Bureau
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Abstract; Using 267 accessions of Catalpa fargesii Bur. as test materials, 15 morphological traits were carried
out, then principal components and cluster analysis were performed. The results were used to evaluate the morpho-
logical diversity of Catalpa fargesii Bur. germplasm resource. Moreover, basing on geographical distribution and
phenotypic data, sum of squares method,and Euclidean distance were used to perform hierarchical cluster. Varie-
ties or lines having made great contribution in the breeding and production are priority entries in sampling and 63
accessions of core collection were constructed preliminarily, accounting for 23. 6% of the total 267 accessions. The
results showed that genetic diversity of the 63 core collections had no significant difference with total accessions,
which meaned that the 63 core collections of Catalpa fargesii Bur. could represent the genetic diversity of the total.
This lays foundation for study, effective use,and conservation of Catalpa fargesii Bur. to some extent.
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#e 2 VR SSR AR 10 A 2 HE B K B B A% O Bl TR
PEAT TR s 2 4R 2 FI T RAPD HRic % o [ 28 B
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WKWk ( Catalpa fargesii Bur. ) Jg % i B FE A
Sy T [ (K A R, DABE RO BL W SO 3R AR,
T3 A7 7 AR B 3 YT L YT R 2R 0 1
BT A A S A RO TR A R sk Ak
I 5 R R R, 2 PG F b s X 2 5 & 1
PRI o A A A S M. IR CR T AE 1R A
TR AR, AM K, T A F R
P, DRI IR MR 2 7 b 5 — ELW S WP SE A, DA
(O BIF 8 #05E H 7 K ) 06 7 L AL U R A o
Bi7 162 445 7 T, 6] Fof I RS A D7 TG PR B S 0 DRI
A7 WA BT it T G U 20 R ) L R AR A IR
WL, TR R MR 3 % R 4 e R AT AR . T e R
VR R AL 22 RE R 1 3R AK , 32 AR S MU A 2
PE 1 S RE T ) B 2 A S e, TR 3 ] R L &
BEME 2 B0k 46 I 3 15 S S R B B AR A 7
WU R R AAZ R T U AT S8R 5
I T s 0 Bk ol 5 4 i £ 22 R 1 119 2K SF- A

F1 RIS MR ERRE

S A
1 #MB5FE

1.1 #FRskiR

267 3 A BE R H T 2007 AR 48 42 19 K Mk 9E
P51 AR AR RN I 422 1, 3K 6 R ARRORA e it 2 K L 43 S
NLFH A LVE BV FI R . MR R
R 4 B % VR 43 A1 R B, e B el 3 A KRN it
PEMR RGP AE IR . 267 03 A RER A 20 A~ Bk, Hop
HRAA 211 4y (L 7G4 28 fy i pE A 24 £y (B TE
B4 B AT H O RAKEZE BRI EIEA, AT
ZWA ALY B I A X, M B4 B 105°54'37"E
34°28'50"N, F-#) ¥4k 1160 m, 4F ¥ [ & 600 ~
800 mm , =¥ 7% & 1 1290. 0 mm, 4E K E 10.7 °C ,
TR 190 d,
1.2 MRMNEF ERIRE

TR SR 98 4 B ML IX 4135 3T, A 03 Fh S I 4% 9
PR3 WHE SRR 1 AR AR B0 B 5T 7E 7]
—EENERE RN B AK R KA ED 3
PR TE BRI BB 5 ~ 6 RRik #5822 B IT LB
HEW 3 A R M R i SE AR T
(B3R, 153 0 1 B e B R A S R R AT R
A7 TR K i R i/ L S A B T
PR R A WA 9 bR, UR K R FLEC I A
Xof % 28 0 i Mo R O, BARPRHEIL R 1,

Table 1 The measurement criteria of 15 morphological traits of Catalpa fargesii Bur.

%5 Code PEAR Trait M+ FR fE Measurement criteria

X1 i i (cm) B A o A A AR 1k SR AT R A B4 T A 27 Ak B3

X2 4% (mm) B AR R A AR A5 LRSS EAT R A O AR A 27 b, IROLOF B

X3 F5 ) 4 (em) —H IR B 53— AE IR Z (R A BE B B RO A A T R 3 48

X4 SR ICSERRA I BB BAEE 3

X5 i (em) AT J5 3 3] ok R IO A 4

X6 58 (em) B Fr i e SE AL AR I iz e R R SR

X7 AR (em) AT J 2 0 30 A S ) B

X8 iR FAALEE SPAD - 502 ] & A% i 4 3

X9 RS BP0 FAALER OS - 30P ) & -4 3 58 56 AR RO AR 4% AL R

X10 I 77 B (em?) JHECS A B IR AR, R J5 ] CAD SR 5 I vt T AR

X11 fiéf L, - FHHEAR 1.0 em BYFTILER B 60 /MBI J, 3 % fif 5

X12 T FHEAR 1.0 em BYFTILER B 60 AS/NE il St &, g TR id ¢ T &
X13 RS K (g/m?)  FEAR 1.0 om MATHLER  BL60 AS/NE F, i SR AT & 713 ok &
X14 JzFLEL (No. /em?) BT A S om, 58 1 em B TTE S5 A 105 5 AR Y LA
X15 1 m g4 (mm) PEMLTET 1 m 4, I B F 9 A2

1.3 HIEHLERSH
I Excel 7158 15 PR 56 4080 49 F 59 16 |

PR 22 A8 S A BB AR BUEE R 2 A R A R, A
SPSS 16. 0 #fF it 477 25 L T i MR L 007, N
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G35 BT R RSB AR |, ST P 7 22 BE B i i AR
HRFIEAR A0 R DTRR R . RS R F R TG HE 2 45
B2 T M T . B TE HEAT 2 B Z A S AT
10 %4525 ,1 9 < X =28,10 K =X +235, 8] 45 %%
2 0.5 8,8 MbriE2E,

1.3.1 ZESHEUEHEE (KR BE2EN
FE 40003158 K 8 Shannon Weaver {5 578%™ 1) .
H' = - Y PInP, , Hrf H'FRFE—MEAR B85 ZHE
PEFEE P, Rm B — AR AR 1 A AUAS H B A HE =R

R TR ) 3 A0 BT X A AR B AR S AR
P, Var(H') 58 2 R4 5o 57 221, At
mT.

Var(H') =[ 3 (P,InP,)* - ( X P,InP,)* /N +
(n=1)/(2N%)

t=(H,'- H,”)/[Var(H,") + Var(H," ) ]/2

m=[Var(H,') + Var(H,") 1*/[ Var(H,") /N, +
Var(H,")/N, ]

Horp H PR H, 3ROR AR RS W) A% O R BT
FMEAR B ZAEPEFR B 0 RoR B — ORI E s N
N, N, IAEAE G m Sy B B Var (H, ") (Var(H,")
Rl E R (.

1.3.2 HEEHEFEERR HEMSERIT

R2 EWSADRE 1S MHERKBESHEEREY

MR AR (%) =1 - | ORI -
BT E [ /B RS ME < 100% o
1.4 #ZOFRYS &L

5 DA PR R SO S AT AL, 4L A e
TR BORE T AR A i 22 A M i RO 25 40 8 1 o A0
Foft J5E AR JBORE L A51) o 4 250 v A AL 24 1 I Bk IR A 4
T YA BORE o A% 2R TR BRI AR KR, o B RO
ik S50 Y BURE AN 2T 16 4y BhBUAR A (9 21, HOkE:
ALF 10 fy o BAEPBAEREILFER 20 fEE 7
T R I E AR AR R 58 AR U RERL,
WBERN T . BEJE RS> B R B, TH LA B A
oot 1) PR 82 0, ) T 22 7 O AEE X 1S AR 1
R VBRI T IS R ) B B O R g o AR AR 2R
PLIRAR IR AL B B /N — 4L, N T A e e b
LR, SIS E 1R 5 5 JC A6 1 BRI BEALER 1 03 .
AP 2 A RLERORE S U L BEHLER B 1 A BEA
TR BRI TR B BR . ARJT X DR B B0 o B
THERE Al 18] ) 352 15 B0 2 9 A7 R I 0 M, R RE A 7
TEXTREM AT AR AnIIRER , B2 3R A R i HGA )
WU H R 5 9 RS, S A A T RO R B
P S I i R 2% RO SE T 3 i Excel BEAT,
1 R0 )i i SPSS 16. 0 FfFaEAT .

Table 2 The index of genetic diversity of 15 morphological traits of Catalpa fargesii Bur. in 5 river basin

pirRc ML)

River basin

B (1)

Weihe river basin Jinghe river basin Fenhe river basin Jialingjiang river basin

AR (V)

W) RIS (V)
Huanghe

river basin

SRR ) %X Total collections No. 69

1% 0 R B L Core collections No. 15

Y5 fE ZKEPE H' The average of genetic diversity 2.016
X1 2.010
X2 2.024
X3 2.050
X4 2.064
X5 2.053
X6 2.056
X7 1.985
X8 2.031
X9 1.945
X10 2.021
X11 2.068
X12 1.985
X13 2.063
X14 1.858
X15 2.020

51 28 95 24
12 10 16 10
1.953 1.903 2.018 1.863
2.052 1.725 2.046 1.990
2.092 1.856 2.007 1.930
1.548 1.834 2.077 1.911
1.997 1.924 2.053 1.947
1.970 2.048 2.000 1.966
1.939 2.016 2.092 1.944
2.032 2.066 2.058 1.864
1.920 1.956 2.045 1.889
1.894 1.957 2.016 1.830
2.039 1.912 2.018 1.657
2.003 1.890 1.944 1.711
2.030 2.026 2.058 1.816
1.925 1.885 1.965 1.896
1.819 1.647 1.871 1.698
2.029 1.797 2.018 1.896

X1~ XI5 4p SRR W 28 T MIEE BB I S AR SRR MR S T B A L T T RGBT AR K A AL A

Bl m b E AR

X1-X15 represent the plant height, collar diameter, internode length, leaf number, leaf length, leaf width, stipe length, Fv/m, leaf area, specific leaf

fresh weight, specific leaf dry weight, water content per unit area, lenticel number, diameter in 1 m
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THREAZ P R 1 Z HEPEFS 20 ( index of genetic
diversity, H') . 728 5% % %0 ( coefficient of variation
CV) BMH (mean) , $RIRALE 545 05 , Hh Z AR TR 4L
R o AR TEAT 6 56, 28 S 2 0 9 (EL AT 46 AR AL 1550 H
PG BE , 3K SE 8 bR X T 18 A% O BT A T AT AN

2 #ER5aH
2.1 AR E R R A R A S R T

DA BT U5 1 A A A8 A AR B A fR 4 A 15 A
PR 22 S AR B2, KRR I IR AR R R R E
FEVE CEERS L ZREVE H =1.904) 3 {5 ZREE 8 5 it
oA 2.0917 (T TR ) , SR fl ok 1.9342 (i 2800 o

ENGR R/ RN R R (A X i @
T2, KM RBW ¥ 8 ZEHEERN T
1.863 ~2.018 Z [u], j5 f& 2 FF Pk $i B0 e e 1 02 58 B
VLRI (A" =2.018 ), H: Y2 T8 07 3k Bk 338 1) 9 46
AT, BT U e I AR OR U, B YL R
PR A TR0 352 4% 22 0 M 48 808 T 3 4 L IXC
X AT BE R AK ARk A b B R R A OG . H R R K kR 32
FLAY A X, B H R B T B RT ARk A st
& ZZREME 0 5 T BB R B Dk 25 I 30N IBORE Bl it
35/ T A8 A5 OF- 359 3% 1% 22 MEPE B0 AIR . 25 VT 9 Ja st A%
ZHREE R AR (H' =1.863) , AT B8 J2 A Sy 2 o] i Bl it
T3 ORANER R R R E RS ST

JEMKE SR 43 i (1 i 21X, R e 22 PR PR ARG . E AR
KRB R, IG5 2% g & Mok X1 (&) (X2 (H
), M2 2 AT 2 AR L 28R M R R 2
R/ ARG T/ ) 1/ D {1 B 35 o
DX, PRI 7 ARk R 5 0 VR A M B AR R O T
45 T 78 AN .
2.2 IRWKBIER S5

XF 267 5y BARRR BT G2 IR HEAT A BT (£ 3)
WP R A C B R, SR BRAT 7 A E
BLAY 0 BT Tk Rk 85.7% , B HAIX 7 A AL A
TR TR A R A5 8, BRI AT DA S X B ARk b e
HATEEE AN . ATLLVE B 1 3 s stk R o 32.
435% , TR R B2 1 m b AR A 25 HABARK I 2
1) SN =N AN D TR AN RN > = SN R L = E g
1A & AP T, 1 m b B R 2R3 K5 2 &
B A3 R IE fi v LI R B T AR K Y
Vi) B2 0 o e AR = B L 1) DR A A, DR ER 2
JL 53 g (R IO L i B R, By T AR K A R
7 R EE AT AR N . 2R 3 3 R BRI R T
BRI K o 55 4 B A3 vy [] R 0 i 4 3R 58 O Tk B
KLEB 4 FRAHE S R T, W RIBERR K, e E K
JCAEBE K 55 5 2 o Bz AL 32 43 1 BTk b g
L A W S SO S WA LA AN
F RS SR R TG RO U, B4R AR

Table 3 The principal component analysis of Catalpa fargesii Bur. germplasm resources

i H F H 4 Component

ltem PCl PC2 PC3 PC4 PCS PC6 PC7
FFEAR{H Eigen value 4.865 2.596 1.719 1.247 0.898 0.833 0.697
235k % (% ) Cumulative proportion 32.435 49.744 61.205 69.517 75.506 81.062 85.710
i E5 (em) Height 0.642 -0.187 0.607 0.159 0.097 -0.042 0.218
Hi#: (mm) Collar diameter 0.804 0.053 0.133 -0.017 0.081 -0.269 -0.071
45 (8] (¢m) Internode length -0.045 -0.530 -0.011 0.591 0.303 0.091 0.483
i} #5410 Leaf number 0.477 0.302 0.664 -0.247 0.038 -0.200 0.077
M (em) Leaf length 0.696 -0.396 -0.366 -0.070 0.034 -0.108 -0.115
M55 (em) Leaf width 0.632 -0.461 -0.120 -0.291 0.145 -0.153 -0.001
4K (em) Stipe length 0.582 -0.364 -0.165 -0.279 -0.137 0.442 0.099
42 Chlorophyll 0.576 0.242 0.193 -0.184 -0.148 0.607 0.106
4 E W% Fv/m 0.311 -0.206 0.370 0.514 0.121 0.246 -0.591
- HE L (em?) Leaf area 0.603 -0.511 -0.486 -0.035 0.113 -0.044 -0.087
ff |4, 5 (g/m?) Specific leaf fresh weight 0.564 0.710 -0.322 0.222 0.113 0.015 0.041
T I (g/m?) Specific leaf dry weight 0.508 0.633 -0.260 0.010 -0.049 -0.067 0.092
BT AL 7K B (g/m? ) Water content per unit area 0.489 0.620 -0.299 0.318 0.198 0.065 0
J2FL(No./em? ) Lenticel number -0.296 0.167 0.075 -0.440 0.795 0.158 -0.061
1m 4t E 4% (mm) Diameter in 1m 0.812 -0.067 0.199 0.003 -0.109 -0.124 0.015

T RIZR BB 2 S A R

Datas with underlines represent greater absolute value in the principal component
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T T ROME RS, AT SRR DO M 1E
B RERRS 7 T RME/ N R T 45 EAROR T R
BORLH 1.3 4 T = 0

x4 BOMRMEFHRBESHEEREOILEER
Table 4 Comparison of genetic index and accord with of fac-

tor weight between core collection and total collection

2.3 RSN oRe) PEAR *Z‘l‘j\ﬁﬁ REE (A
2.3.1 BOMBESESHIEENN BB WL o T T e
] collections  collections
oy 38 I AZ 0 B 5 o B 45 MR ) 2 R R R B L B X1 T Com) 709 5 036 0.935
(F4),mETM, ZOMBES BRI 15 SR A0 X2 7% (mm) 1.799 2.066  0.656
ZAEVEFR B L o I 5 1 Rk B e 3 K U ) X3 15 1A B (em) 1.681 1.934  0.725
i 0 22 R R 03 1 2 B X L LS 20 L0TS
2.3.2 BOWRSEMENERRSHEMER O e S
WERB EABCHESRMHE S ek o R e
— = A b A LD 7 X7 A I (om) 1.788 2.074  0.725
WA S 5 R BN 5 b5 BUTE 09 A5 A RR R (3R X8 1 % 1.792 2.038  0.614
5), KPR M A PR AR AR R R B S E X9 4% % 5 1.722 2,025  0.831
ik 85% 15 IR LA T A5 A R 1E 90% L X10 T AL (em?) 1.740 2.079 0.929
LRI 95.8% o AR ax ] s LT 2007
SKEIT 97.5% L. A HERERRRE S AR T e
ik 85% LA I, e ik 99.9% o W EFP T A R Hh 4% X14 LB No. /em?) 1.735 2.006  0.763
PEIR A S AE A% O R BT A AE o PRHAS B 58 a7 XI5 1 mAbFi#% (mm) 1.781 2.080  0.750
) A2 00 i SR AT A1, BB A A b AR 2R AR I fo.0s =1.96,1 o) =2.617
xRS BOMEMEMRAIEERNTEERLE
Table 5 Comparison of accord with of different traits between core collection and total collection
A5 AR Coefficient of variation {8 Mean JERRALE Factor weight
i PR BOME MEE FAR(%) BOME MFE A% BOMIE MR GAE%)
Code Traits Core Total Accord Core Total Accord Core Total Accord
collections  collections rate collections  collections rate collections  collections rate
X1 HiEs (em) 10.723 9.994 92.7 168.778  167.980 99.5 0.046 0.047 97.5
X2 4% (mm) 16.758  15.092 88.9 17.061 16.830 98.6 0.072 0.071 99. 1
X3 = [ B (em ) 17.089  16.031 93.4 65.317 66. 830 97.7 0.073 0.075 96.9
X4 - 4o %k 15.022  15.673 95.38 28.809 28.700 99.6 0.064 0.074 87.1
X5 1K (em) 11.289 10.477 92.2 20.705 20. 620 99.6 0.048 0.049 97.9
X6 155 (em) 12.673 11.295 87.8 20. 044 20.230 99.1 0.054 0.053 98.0
X7 MK (em) 15.179  16.224 93.6 19. 456 19.590 99.3 0.065 0.076 85.0
X8 M2 8.528 7.609 87.9 43.996 43.680 99.3 0.036 0.036 98. 1
X9 4324 1.253 1.142 90.3 0.850 0.850 99.9 0.005 0.005 99.7
X10 BT AR (em?) 24.572  21.609 86.3 245.405  241.380 98.3 0.105 0.102 96.7
X11 f [ 1 11.301 9.058 75.2 234.125  229.170 97.8 0.048 0.043 86.6
X12 T 16.846  13.435 74.6 74.291 72.810 98.0 0.072 0.063 86. 1
X13  ERS K (/n?) 10,402 9.043 85.0 159.834  156.360 97.8 0.044 0.043 95.5
X14  FLEC (No./em?)  46.701  41.721 88. 1 26.750 26.110 97.6 0.200 0.196 98.3
X15 I m b4 (mm) 15.469 14.072 90. 1 12.894 13.020 99.0 0.066 0.066 99.9
3 Wi R AR - 1) BBCRE: L B8] ol BORE | 2R A7 30 24 0 48, 4

AT HE T B AT U5 A o B OR PR 15 AR AL
PR 10 4558 OB, 1 58 LA B Ok B R AT O34
AR A0 45 5 22 0 1 K000 2 45 L IBURE LE 9], 21
PN R R B B 45 8 2 o8 O A R AT R 2K, R )

BT R R . X B R S 4 R AT R R K
KU () 52 s B B4 22 BF 0 UE W R A B s
I 267 473 AR A it B 5 0k 63 3 b o B IR A A
Bl B, e ) 23. 6% , AR 4 10 Fh R Y
WA
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B A AR b R AR Y A Rk o
PR IR A 2 A R FE AP (L 07 5 o g A Ry o 3 4 L, T
{40 BEAZ O P T R AN 25 30 U SR P M RL . TR E A
S A A R v BRI IBORE IR 0 7 B AL 1 S il
e HEAT D N TR SR T ) A% O T
FLHE A AR & A, T O T BE Rk, K
07013 [}k 07038 .1 -2 .1 =3 3X JLA™ i Tl 1 S KAk
TNy ] 4 28 1 SRR SR AR 22— , I 3R WO
R HET EEAE . Uk, E A O R B IR IR
AMEFE %t DAL i K b o g B oA R

LAY AN N ik e SR AVE L N TR e A o
PERIZERIFF @ BUREAS . AHIF ST A4 EE A% O b T, %
O T 5l R A B, 1S SR 0 a8 AL £ R 1 R L
G3 N ¢ I 22 AN 3 5 R I A0 B A4 A
S RBORMAE bR ALE T A BR8] T 85% ,3X 3 B BT Ay
Y 63 3 A% 0o Pl 0T S AR R a5t A 22 RE MR AR 5 1 D
B, B AR AR ME X 2R . A [ N AN R A
WA ol 5 19 M ek v A BBURE L 91— i g 1% ) b
SRR 5% ~30% o R EE AN T 3000 £, F H AT
Rk HN BRI AT B — A Al I EURE LB,
A2 Y R % A R R A
5 I FLA AR e AR 22 B R, 1 B B3k A 3
A ST LA 3 2 0 BORE LR 27 %, JF AR A &
FEVE TR B AT R 76 B AT B B 2 R 2 R 1 L
T EGEIRZ A T HORE B/ — 8 5 RO TR D Y B
FEELBIARNT 2 — 20 B IR IS 10 5 T R W) 38 A% 0
Toft J5 4 BBURE L 491 M23. 6% , FESUAE DL 18 BUA% O b 5
B SR FH 0 F il B & R0 0 T B AT 20 AT, e ARk
ROl BT LA o 23T 1Y) 10% 2647 o 3K R T 4
ST A0 5 A0 B T R 22 1 A5 0 A8 S, BB AR R A0
FhFREAS B AE ZAEEFE R
3.2 EHHASW

2B A3 AT AT LIS 22 A S AR a5 Sk /D HOL
ANAH S LA F8 A, DT 3 £0 A3 A7 2o A, 5 e b i
TR RS SRR A L B4 45 A 98 bR BUORS fiE
NEE 3 RN (E R Bl U3 1) B N O N 1 B
267 Gy MBI 15 AN AR Y 32 B4 o0 BT 25 R R, K
MEZMR AT IAG R 7 A T B0 1 m kb AR T
AU NL S O FIT N R VNS S I S
o X T A E K R SR R BT kR A
85. 7T1% , H§ > 32 J 43 #1035 % 00 iy S i T 45 PR 22
V) PR DG 2R o A i 3 S 0K AT L K o 5 B R R A T
TR [ PP R, 0 R AR SR T (R

I FE] A X T ARk g A% 75 M7 T A A9F 5 Ak Ak
&AL B B, A A2 107 TR ST LB S L 7RSS
FRIT T A R AT 25 b i B9 A L iz e 14w il
i B R A ) T B, DN DR KO R 63X A i o R
URPEAT AT B2 8 VR, 1820 0 58 3 X K ARk R
Jot B PR AEAT T8 53 A AR ORI o TR AR R A L
Foft J5 B 4 ey OB AN g 23 28 SR F AT M 3R 2607 iR AR E
FHEATIRAME I

2% Lk
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