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HRER R KA Rh 1A 2R AR PE L AHEUR IR IR
LA N LN /1 3 S 1 e NI DB 7 23 R ST
DL AR R T . 75 22 A5 8l 267 A
PR I3 T A AR, 3 e A PR A
ZEVJi Mk, HEATRENUBRE , WP T 63 k%
ORI, SR, RO MRS R, AR
RIS HIRCRAN ] . ITESE PR R Ry, Pl ik
IR A — BRI RS, (HANE I o [
PRESES s FEREREIURE T LIS, BENLIBUREA RE B 4P 1Y
PR IR R TR RE R SE A , (EAM TR O R BAIA
PRI ZRENE 5 i 28 2 IURE 1 BE IR B o o ) 72 5
REBE R AL AR s DUSCIORRE BAT O B R IR sy
BRI DL R, R, PRI YA R 5T
RIS SO

ARBFFERS 11~13 SRR A A L AR 1
PRI S22 S 5 2R T 0T, BE TRt
W ARIRGERITTE . AFE BT AL LY
PR IR GAZ PRI, IR AR T i
MR ORI BT PP, SRR iOE & RO
PRI TRENS , 5 H BEA F] 5 B AR G L
RIS, 0T figp DR RN S PR A A B e IR R, fle
R I 5 10 ) 268 7 A 0OH FH B 5E A

1 MRS

1.1 #RIskiE
2007 4F, FEHMNE . BEPTA . LvEE A R
BT AR T R A TR AU SRR
VARAERN 2 4FA /M, g 267 BRUL R bk, 2008
L TEHIN A RAK T EZRIKIEEY 2 (TR
b)), BARIGHEY % 36 #k. 2009 4, 7EHIMNA /N
Bl LMD S35 SRy Mlb B 2 A JIT 0 400 512 365 b 5
T B2 IR0 ik e Ak, SR I BEPL 9 4 X it
4RESR, 200 MmFE, Hrb, HlE 163 4.
Bepidr 4 0y, ILPE4 22 . TIRGA 11 14
1.2 XI5
AT A KoKW & IX
(105°53'24.468" E, 4°34'14.484" N), FJETH
A ZINBIE LU SE 5 Jm Aol BHE e BT o b Ak
ZIAVEE, HHOMES L, FFHAIR 107C,
= 10°C P 3 359°C, Wik 39°C, ki
—-19.2°C, JCRWIZI190d, 4EFE/KE 600 mm L) .
1.3 Fik
1.3.1  F8A4Fm 2

ST 2018 4F (11 4F4: ) MsE

TR T g BB R, 2020 4E (13 4E24E ) I E K
PR BT 2R A AR, R A B A K R
1) 3 Ao AErk, MDE RS RS . BAs . i
Pilodyn {5 . #iPERIR . M. MHSE . MPRSEL .
A KA SPAD i, 3 10 Widshr . A4 7 A2 1)
M ERGHREES34 0.01 m A1 0.1 cm; I 5E 4 78 76 0R
FEgdtdie, BOFBE A Bk (0.01 m)
TEM S 1.3 m4b, f#ifH Pilodyn ( 6], PROCEQ,
Switzerland ) 435 %€ FE L 1a] ) Pilodyn {EFY, B
SELEAE R BARRIM E(E (0.01 mm ); {#iH Director
ST300 ¥ 37 A M T I e (S 7 LA ) 0
(0.01 GPa) B3, Fppke BEIELEE 5~6 #oi 2
TE. O R ER 3 i e i, R RO K
JE (0.1cem), M-SR (0.1 ecm) FIMAFEKE (0.1
em), HEMHKSEE (0.1), F SPAD-502 ] &
MRS E (0.01) P,
132 #AEHHE S8 Hu ™ PRIy
AT RIS, WL B AT 430 SR FH Wk G S
VILL T A . 4B B . 22 FQHE B AR 3
FEHR
133 ZaREFHF SHEEREM BT,
AR B 225 Ak L BE IR L L Rk
RARFE B L . ARIE R RIS 6 Fh ARG R T
BT RERE,
134 BAFEZ & ARPEXEFGEED $EH 0 FEHLE
R LSRR I O 225 B BURE VAR A 7 BURE
1.3.5 ARG F2IE10%. 15%. 20%. 25% Fil
30% Y LU A T IURE o
1.3.6 A RegEM  FI Hu 52 107k, i
BHEHLER AR (MD)., HEERHSFE
(VD). WMEFER (CR) MR RBAILR
(VR) KIFM %R AR
1.4 IR

JH Excel 2013 B IA 845, JH SAS 9.4 i
TR 2241, H SPSS 16.0 #FEf7 8K
R 25011, H RStudio T8 AR EAL . RSy
Hr#1 Shannon Weaver istfE AR (H') BITHER.

BRFRE (CV) =tnifEE (SD) /TR
H (X) x100%.

2 HRERMN

21 EWEEREEFTERMEERSHEEST
ZAKHY 200 DIKIKTCHE R BUA A H-ERFIRA 1R
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PERATEER (1) B 10 MHRTETCE R H]
PIis B, KM EEIIEN 6.37 m, AR
A4 3.60~14.90 m; FFE-FH4{E R 9.4 cm, ZEIE
N 43~21.5cm; WEIREME N 2.64 m, ZZ0E N
1.13~6.05 mo M &5 . 42 1k 06 ) 28 S R 5K
(CV) 43510 18.49%. 22.57% Fl 30.39%, jutfe
ZAEMEAREC CH') 43000 1,778, 1.908 # 1.915,

Pilodyn {5 1 5L 14 452 & () - 46 73 31 2 14.01 mm
M1 9.22 GPa, CV 433K 12.09% Fl 15.55%, H'Y
B4 1.910 F12.003, FAKAHFRMEAR S, CV #4y
T 9.66%~18.09% Z [6], HJKT 1.988, I,
IIKFP TS R BIAEAE T & A 5, e 2kt
PEAT VORI, HAA O Fh R e ) A mT

4oy
He'o

*1 KMETHEREETRMEESHEE
Table 1 Genetic variation and genetic diversity of C. fargesii clones
LEZTN FHME PRtk B A iR FlE WAL Z R R
Traits Mean  Standard deviation CVl% Variation range  F value H'
W7 Height/m 6.37 1.18 18.49 3.60~14.90  14.10** 1.778
R (344D Ji 1% Diameter/cm 9.4 2.13 22.57 4.3~21.5 6.48%* 1.908
Growth traits
e Crown width/m 2.64 0.82 30.39 1.13~6.05 2.65%* 1.915
AR (13428) Pilodyn{ Pilodyn value/mm 14.01 1.69 12.09 8.92~25.00 8.27%* 1.910
Wood traits PR MOE/GPa 9.22 1.43 15.55 4.76~1545  3.92%* 2.003
- Leaf length/cm 14.1 1.81 12.77 9.6~18.9 3.13%* 2.074
%% Leaf width/cm 11.0 1.68 14.00 7.3~16.1 4.02%* 2.085
AR (114D KB H LW 1.3 0.13 9.66 1.0~1.9 4.30% 1.988
Leaf traits
4% Petiole length/cm 8.2 1.55 18.09 4.1~14.0 3.24%* 2.031
SPAD/H SPAD value 44.66 4.59 10.27 27.41~55.68 4.39%* 2.056

W RREFHEE (p<0.0D
Notes: ** represents p < 0.01, the difference is very significant.

22 AEBREFES.REREXF X BEH XM
T Eb GBI B IRk i O T B RO 45 SR LR 3%
22.1 RE AR IR B M R ARG R R G 45 R bR
FTRRIRHEE . VI REE | faxf (e . >
TGRS FHARL I SR B 5 Py fGRE RS, RIUE 2
S5 R HEAT RS, LA 30% (3 RE HE ] BE AL HR
R, Mg RO R BB G 25 e LR 2. (T
ICHE B A R R T 222 S E 8 (VD)
KT0.00%, SAMHBHEZERFASE (MD ) 2430.00%,
REFE OB (MD) KT 20.00% 12K,
U, 22 EREEES RS T O RS i . 6]

Pl 25 I I s A R O B0 35 R A A S A A O
MD 4 20.00%; iz I RR I B R0 & % (i 1 2 Al
A OFIR MD S 0.00%, 4 PR LA TR 1Y
ToE 2 5 KRRICHE B R4 WHE IR Bk A T LA &k
B, RRECHEE B AR AZ DR R IR ZE55 5% (CR)
(189.14% ) L5 RZEELZ (VR) (114.09% )
PR T HERRES) CR (87.52% ) 1 VR (113.07% ).
iAo NTR I, LT RGREE B A s A O R S TR
IR IR AE AT T, R T R
W2, $Em TS RE HINGE A
LT

®2 ETTEEEESHENZOHRSEMRERESE
Table 2 Percentage difference between core collection and original collection based on different genetic distance
WAL EE B RR R FE VIS AR L IREERS AR SR R PR S

Genetic distance Euclidean Maximum Manhattan Canberra Minkowski
HEZ A 7 % MD/% 0.00 20.00 0.00 30.00 20.00
TIZEZERE VD% 0.00 0.00 0.00 10.00 0.00
WRZEFFE 3 CRI% 89.14 89.39 87.52 79.01 92.40
A5 ZHCEAE VRI% 114.09 116.92 113.07 105.95 117.48
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222 AR ARGREFT EMELRMZSHRALER
seir FERHBKICHE S IRTEE T, T2 M
Yoo BHBEEL . VL meRKEEEE . AERIE
AR 6 FRERE S, LU 30% e
FC B EA T REALIBORE ,  FAIEE S A A O BT a5 1 22 5 DL
3, BTEE AL, Rl Tk
FR A B 2 A A A B MDD 3594 0.00%; A

oLk A eb fa] BE B 22 19 MD M 20.00%., BT i AR
BOEANE I RO R R CR IR, T 93.51%, H:
UM (89.53% ) FIEZFIr s (89.14% ).
iE B B R RO VR IR,
120.35%, HUHZEFEHE (113.10% ) MK i
Bk (108.95% ). PRI, i B vk Bl T4
HERAAZ R

x3 ETARRGREFEMENZOMHRSRMRERESE

Table 3 Percentage of difference between core collection and original collection based on different clustering methods

RGBT B 25 PR B PR Rk HF ik KRR Bk HRARAE H i) B 259
Clustering methods Ward Single Average Compelet Mcquitty Median
B 257 E 5% MD/% 0.00 0.00 0.00 0.00 20.00 20.00
Ti R AT VDI% 0.00 0.00 0.00 0.00 0.00 0.00
WZERF & CRI% 89.14 93.51 89.53 87.61 85.42 84.61
AR5 REBALEE VRIY% 106.92 120.35 113.10 108.95 108.49 106.92

223 R EIRAE T ik Ao B YU A5) M) 2 R AAZ S PR
e Rk RAHMKRIEE, SR ERESE,

I BEHLBORE VL | DS HURE R i 25 85 JBORE 7 3
Tk TR, BRI 50 R 10% . 15% . 20%.
25%. 30%, MO RRBEZT ILE 1, 245
R SRR (B 1A), {UEREE
Fef Sl 10% i), VD > 0.00%, AT VR ik 3 ok
f 151.46%, MD 4 10.00%. KL, FHLECRE 2
N 10% A HURE L1 o 78 >R FH AT 56 BORE 15 B
(K 1B), 5 MEEEEIT, VD ¥4 0.00%, CR )
49 100.00%; FEHEELBITN 15% . 25% . 30% K, MD
9 0.00%; FHAELLBIERA, VRN, ik, 3
AT S BURE I 10 Ve 4% 15% FOBBURE LU ) o <R FH

BEICRERET (B 1C), fEHAE LB 15% B,
MD f/)N, 4 10.00%; VD F K, A 40.00%; BLHT
CR Fl VR 4351120 91.95% Fl1 136.96%. I, fE
JEE TR R A U P IR I R 6 15% 1R IBORE L A7)
ZRA AT AT, R I B R IORE R HBORE LL ARy
15% B, AN RS BT 1Y i St S 5T 0 257 (B R R
=, PREAS R, BB ERI T RO R T
o
2.3 LT RAE

KRR HE B Ml s BE B R Bk, L
15% 19 JORE L ] 34 A7 i B85 B BBUARE 32 g 2t 1 0 9%
30 S TotE R BRI GO BT, MD R 10.00% .
VD 4 40.00%. CR 4 91.95%. VR K 136.96%, #x

200 + A 200+ B 200 - ¢
X
o 150 + 150 - 150
k=
3
EIOO- v . . . v 100 = v v v v 100 | . - - . v
by
X 50+ 50 b 50
: '<:>><:::
0 !ﬁ/:\:\ 0 e & 0 ' 1 ' m m
10 15 20 25 30 10 15 20 25 30 10 15 20 25 30
IR L £/ % TBORE LB/ % WORE LB/ %
+ MD = VD ¥ CR « VR

Notes: Based on random sampling method (A), priority sampling method (B) and deviation sampling method (C).

Fig. 1

TE: FETREUREEE (A), PLAEIBRER: (B) Rl B EEHUR: 2% (C).

B1 AEBELLfIEENZOHMRERMRERA S X

The difference percentage between core collection and original collection
constructed by different sampling proportion
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REAR R R 1 Fh A

WA MR IEIAT 0T (F4) R &4
PRAZE O TP 5 1) 220 4 W6 R 1 B o ) S804 o D
GG BT FIAZ 0P BT AE 4548 T I o3 A 18 BLtEA T4 #T
R (E3) SR FEFT, H&F G
oG HbEcK, M 81.50%; BREPGTA . IL7EE AR
BRIFP S L3 2.00% . 11.00% 1 5.50%

TEEB VIR DR, HIR A R B0 4L
WIHE K, (AR TR F By 5 L, o 66.67%:;
BEPEAs . Ll P2 FIeT g 48 A AZ OO R B (0 88 g
FIEEAFTR, 7298 3.33%. 13.33% Fi1 16.67%, #*
WIBEPEAS . LLVPYE AR RS 4 B B A K AR
TR

®4 FREAMRANZOFRHE

Table 4 The mean value of original germplasm and core germplasm

PR JE A P4 AL 1% 0o 5 1
Traits Mean value of original germplasm Mean value of core germplasm
W1 Height/m 6.39 6.59
AR (134F2E) 4% Diameter/cm 9.4 9.6
Growth traits
jitfE Crown width/m 2.64 3.05
AR (13428) Pilodyn{g Pilodyn value/mm 14.01 14.19
Wood traits # P MOE/GPa 9.22 9.44
K Leaf length/cm 14.1 15.0
5% Leaf width/cm 11.0 11.3
MHTIER (114D W5 He LW 13 13
Leaf traits ’ ’
M4 Petiole length/cm 8.2 9.0
SPADfH SPAD value 44.66 44.83

[ JFUUGF T Original germplasm
== }%.[>F1Jii Core germplasm

Percentage of germplasm
resources in each province
D
(=]

HA TG L E/%

e Bl Sl

PR i T

Shaanxi Shanxi He'nan

ENES)

Gansu

3 TR OMERE 4 EOMmELHI
Fig. 3 Distribution proportion of original germplasm and
core germplasm in four provinces
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31 MBEIREEA R R T O E

ST R AL ORI, B S R R
ISR GRS, AT, SRR AT
EGURE: L (9 REBURE SR, 30042 0 0 5 10 b B 227,
oA S B R S L A AR UL 1 25 4 B
R, ARSI AL B B Ay o B T SRk

AR ORI AR HAT, Joilad s Ede i
A AHE SR 2SR 2 4R ) A [ X6 e JB A Ak %) 52 i PR
FHER PR B A EAZ O B A ) iz i H . Xl
R BEAREALS , XA TR 2 ha i B i
SER ( Malus sieversii ( Ledeb. ) Roem. ) #%.0>Fh 5
HATICEL, RGE B S T 5 [RERE 7, 7R
W ( Ziziphus jujuba Mill. ) BRI L ( Gossypium
hirsutum Linn. ) P .00 B @ a5, [mlEE
AR R BRI B AR AT . AHE SR A 55 a0
WEATRREALSS R IREE T R HE B A A A% O o
BAR/NYEZES AR, BRI ERSEH
A RBUEAAR . I, WRIGHE B 358 T RO
PR . SR, SETRGKIEES . YIS KR
B A I S R AR S i R A AR O B
EZEFHMEII R 0.00%, X ATREEH T7E A
[l BRI, AT G — R B 25 5 fik il A 7
RA, UL 30% ByFhAE L@l R AT REALBORE , T REL
HURE RN T P i o Jo 14 A8 S R B RN AR
R B 32 AT s it 38 2 XA R 3R
FIT A BAZOFP BT 725 7 o A Rk B e A4k
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Ho BUERISEXT IR ORI R TR, AR
T 8 FIANRIRIE Tk, DB B A B A0
i HARFRPENY . Zhang S5 & B, B 22K Filk:
ia e Z kM ( Sesamum indicum Linn. ) %00 Fh 5 Y
FEEPS, XA IEUER , e i S A R
SEEPIRAL O B I 1 RGP AR
R, BRI AE 22 5 E RN 0.00%, R
ZLFE RN S R R R, Fik, BRICH
BAE G RO BVAI T IRYS, Bl A KA O T
IRLEE

SURE D5 i FBURE LU i — 2D R AR A O s
2R A BT AR S
REMLIURELEL DL CEURE T2 RN O 2 B BURE Y, BURE L
11— ]y B L B B 1 5%~ 30% . Hu S50 98 &
B, BEMLBURE I RE A DR BR S 6 ol o )8 A% 221k
PR BRREIRASF A MR AR, N BEORFER R
BT R A% A0 S 2 5 g 25 B2 BURE e B i A B L
ABKRM I FERE, REGS IR A IR LA b B 1 35t 4% 748 S
Fo o BEPS FE R i B S SR A O T R A A
B, R IR S ORI R O 25 B R T 1 B e 1Y
TEZEF AR MERFEFAER R, )
BT A B s L AR R (AL E A TR B R
SR AR ERN BT R0 S, SO0 T O 25 B U
PP X SRR JKAEEY ( Oryza sativa L. ) |
FIHE FOK R ERBIFTRAE RS e i
( Momordica charantia L.) . MY ( Capsicum
annuum L.) F1 # Bt F i 0 ( Lycopersivon
esculentum Mill. ) EAEYI MR AL, SRA W E
FEREEA R AR ORI A R e £ 5, H
EHTF OB, FEABS T, DL 15% B
FE LOAGIEEA T 0 23 B BUREE: , AN RBRLIS (1)3 Ji i
BT ERI 2%, R REPE AR R R AL, AR A
FiAE S Ko PRI, R FH IR g R e o P 8
HATIRIE, DL 15% (P HURE LU 91368 2ot 25 P88 BOAE 1k
FEE A AL4E 30 S TC: ZR KA A% O P BT e i
PREERFA RN BTREA
3.2 IRWWBIL DT RER S

AT IR TCHE R 11 424 i SRR
13 AR AR AR A R, BT BRIGHE . e
RS R Ik, LA 15% HOIBURE EU 491 3354 7 255
WORE R Y 30 M AZL AL, MD 9 10.00%. VD
4 40.00%. CR M 91.95%. VR H} 136.96%, AL
T R ST BRI 22, B v S BT ) AR S R

B, REAASSREE, MR T R A PER Y
PIfE. AR IR HEf b, A% OB 5 Rl
BRAHZEAT, BRb4s . Ll oG A8 T g 4 s A 4 m
R 3 HA RS RERR, HlE BN,
X AT RERE T HON B BURE RO 4R, Rl ) 22 57
BN B— N RPHTRER, 4 8 RAERIRR BT R A
THME R LR, H A B RR 5 RS Y
SR, Mg 10a L FAEK, kAT
PRV | LLPY 2 IR R 2 AR 552 21 BHRAE M ) B
B, Rt TGRS

255 2R 267 1y 1 ARAE IR R AL TR K
PEARFIHRPEAR , 38 oo W B A8 2277 Rk
PEATREHLICRE , WP T 63 1 A0 B 2
ARG AAZ ol BRI EA T A . RS
FERLDTIH, DURAK P i MO AR, BT A Ak,
R AROS SE PR E SN N, HAT B SR AR E P
FEMRPERTT I, KRB Bt R RR, A
PR PESRAG L R R — 2R bR, [Hik, &
WFFEIA Pilodyn (R A HfERL R PRI AAPEPER . S
TR MR RANRIEAR LB AH Bt 3 A5 1H
IO AR A RE . FERIEEDT I LR, AT
FERM T 5 MR I E . 6 MMARGERETTIE.
5 FlHURE LR 3 FfBURE 7 IEAG IR SR O ol
PRI, JFRBEZES AR TEERA D
AR RZERT A AL S R BORAC AR AR 7 ik F
AR ORI BT PN, PR ARz O B B AT
ke Ptz oM B IAS . el R
MR TE L AP R A o T I (B R B £
Bt e, Pilodyn {EL i T U fELA M40 B i
FEIREAR . R, BRI A DA A% ol
SR E—E AR AR T A% DM RA A KA A

4 i

JRIRH I BPRA A o et e 5, st f%e
RIS, s FHRRICHE R | S s &
R DL 15% BYURE HL 0 1 i o B U
FEH 30 ML R, AR TR SR EIE |
WAL, b T AR AL 5 25, s
[ S S DPiN: blE S8 i i v G S T B iR e
TRAFIAS, (R HE IR 5 5% 5 ) 568 5 M 250 FH 22
E T AR
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Construction of Core Collection of Catalpa fargesii
Bur. Based on Phenotype

YU Xiao-chi'?, LI Feng®, OU Yang', ZHANG Peng®, GUO Xiao-long®, XIAO Yao',
ZHAO Qiu-ling’, YANG Gui-juan'’, WANG Jun-hui'’, MA Wen-jun'?

(1. State Key Laboratory of Forest Genetics and Breeding, Key Laboratory of Forest Cultivation of National Forestry and Grassland
Administration, Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China;
2. Northeast Forestry University, Harbin 150040, Heilongjiang, China; 3. Xiaolongshan Institute of Forestry Science, Tianshui 741002,
Gansu, China; 4. Southwest Forestry University, Kunming 650000, Yunnan, China; 5. National Manchurian Catalpa
Innovation Alliance of National Forestry and Grassland Administration, Beijing 100091, China)

Abstract: [Objective] To obtain a more reliable primary core germplasm group of Catalpa fargesii, to strengthen
the breeding, development and utilization and molecular genetics research, to reduce the conservation cost of ger-
mplasm resources, and to promote the identification and effective utilization of C. fargesii germplasm resources.
[Method] Based on the leaf traits, the growth traits and the wood traits of 200 C. fargesii clones from Gansu,
Shaanxi, Shanxi and He'nan provinces, five genetic distance calculation methods, six clustering methods, three
sampling methods and five sampling ratios were used to construct the primary core germplasm resources, and then
evaluated them. [Result] Using the Euclidean distance and the Single system clustering method, the deviation
sampling with 15% sampling proportion was adopt to construct the primary core collection of 30 clones, the mean
difference percentage was 10%, the variance difference percentage was 40%, the coincidence rate of range was
91.95%, and the changeable rate of coefficient of variation was 136.96%, which could best represent the original ger-
mplasm group. The construction of core collection increased the percentage of germplasm with leaf length, leaf
width, leaf length width ratio, petiole length, diameter at breast height, crown width and elastic modulus higher than
the average, and reduced the percentage of germplasm with Pilodyn value higher than the average. The percentage of
core collection in Shaanxi, Shanxi and He'man provinces were higher than that of the original collection.
[Conclusion] This research showed that there are abundant genetic variation in each trait of C. fargesii clones. The
30 core germplasms not only retain the mean, range and degree of variation of the original germplasms, but also in-
crease the variationcoefficient of the germplasms, and slightly increase the growth and the material quality level of
the germplasms. This research laid a foundation for promoting the identification and effective utilization of ger-
mplasm resources.

Keywords: Catalpa fargesii Bur.; phenotypic traits; genetic variation; genetic diversity; core germplasm
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