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Cluster Diversity Analysis of the Main
Agronomic Traits in Oat Germplasm

ZHANG Xiang-qian,LIU Jing-hui, Q! Bing-jie ,GUO Xiao-xia,JIAO Wei-hong
( College of Agronomg ,Inner Mongolia Agricultural University ,Hohhot 010018)

Abstract; Oats germplasm are the important basis of oat breeding. The research of oats genetic diversity not on-
ly contributed to the collection, management and utilization of germplasm ,but also benefited to the conducting of the
research of core collection. Genetic diversity of 74 accessions of hulled and naked oat, which were from different
sources ,were planted in Hohhot in Inner Mongolia Science and Technology Park,and analyzed by cluster analysis
and principal component analysis for the purpose of investigating genetic diversity of agronomic characters. The re-
sults showed that the genetic diversity index of all traits were relatively large , grain weight per plant had the highest
genetic diversity index, followed by TGW and panicle length. The variation coefficient of the tillering number per
plant was the maximal,while grain weight per plant and the main spike grain weight was the next. The minimum ge-
netic diversity index was presented by plant height. According to genetic difference of each characteristic among va-
rieties , the 74 accessions could be classified into 5 categories by cluster analysis,36 accessions of hulled oat were be
classified into 2 categories. And 26 accessions of naked oat were classified into 2 categories. 7 accessions of hulled
oat and 5 naked oat were classified into 1 category. The first group could be used as parents of high-yield breeding
objectives, the third group could be used as parents of grain shape breeding objectives, the fourth and fifth could be
used as parents of plant height and spikelet breeding objectives. The principal component analysis on quantitative
characters showed that the accumulative contribution rate of the first four principal components accounted for

86.27% of the total variation accounted ,the first principal component mainly reflected the yield, while the second

oK B 29 :2009-05-07 4[5 A ¥ :2009- 08-07

ELTA AR ERPEE ST E (30660084) ; Rty B AR ¥ £ BRI H (200607010301 ) ; 2 28 #:47dk (Rl ) BB 4 L B (NYHYZX07-
009-13) ; AR U HEREZRBR EAR L VEH

HEEMN KM EREL, FERRT A NBERES R4S RE. E-mail: zhangxianggian_2008@ 126. com
EREE JIRE L BB TENIHEHESRUESRAEHR . E-mail: cauljh@ yahoo. com. cn



23 AR HERERREERZEROBIES I 169

principal component reflected the grain shape. The third and fifth principal component reflected tiller number and

plant height, respectively.

Key words: Oat ; Germplasm ; Genetic diversity ; Cluster analysis ; Principal component analysis
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Table1 The code,name and origin of oat cultivars in this experiment

%55 (R 0} /R R S (R) R B/R
Code Varieties ( lines) Origin Hulled /naked Code Varieties( lines) Origin Hulled /naked
1 R 7% mEx ;-4 38 K E H® ®n
2 X425 HED ;-4 39 B E il ®n
3 3465 V-3 2 40 FME H# ®
4 Onyllian ftE ® 41 &E L] #w
5 BT 8 mEx ;4 42 6518 b 33 1
6 Nidar % ;4 43 HEEE B ®n
7 Abad 148/33 % ;-4 44 10 mEx B
8 Sval®03410 F3% B 45 m7 mEx B
9 m2s 2} 37 ;4 46 me mEKR B
10 KR BB ¥ 47 8 mEx n
i1 X 118 F:3 ¥ 48 m s in&x "
12 HREIR 339 WHB ;-4 49 4 mex )4
13 BE-EREK HZ 4 50 me meEx B
14 Bllxtl-EighlingBlit T ) 3 51 3 mEx B
15 DERE il B 52 2 X ;4
16 BRMAE Fal ;4 53 1 mex E
17 FREME i ;4 54 H%T S i ®n
18 The yielder % )3 55 [=F PR K B
19 wE(3) it ): 4 56 KH1S HEY ®”
20 Sibsise % ;-4 57 MANIC mEx ;3
21 Express A% & 58 CAPTTAL JIIE &3 -4
22 Victory record & ;-4 59 NOVA mEk )4
23 Cenad2 Toamna E2=Y 412 ® 60 MARION meEx ;4
24 HARE1S P # 61 LAMAR mEx )4
25 H&3 S HEL " 62 SYLVA e SN I3
26 ’® %M # 63 ULTIMA b F o ¥
27 925 ' & B 64 APPALLACHES meEx %
28 6583 e # 65 % 4400 i B
29 thwld AZ& ;3 66 9418 R B
30 b ¥ - ZE3 4 67 HFAA 440 #ig #®
31 Fyris % B 68 Hkt8g HEE #
32 wHE HZE ) 4 69 H#%s S EHh ®”
33 K33 2k ¥ );: 70 YS0428 -4 ®
34 5662 i " 7 n&1E . it ®
35 6218 ¥ 3 ;4 72 B#4 S HH #
36 LAE HZ ;2 73 YS0404 N3 #
37 e P4 B )4 74 w25 w4 #
1.4 4R FN, B 5 ZREYETE B8 B R Shannon-Weaver

30 Fl Excel # {4 .DPSS8.0 3K 71 SAS9.0 %k fERIEH, HHELAK:H = - TPLoP B P, HE
HETEHMT AR SHEAERGERAERZR  —BRE PRI ERNERDY, I TETHE
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Table 2 Oat germplasm resources of 5§ quality property

genetic diversity of analysis

R BiE 2N R # 4% Frequency distribution

Character HEH 1 2 3 4 5
T 1.073 0.229 0.378 0.392 — —
EE 1.073 0.378 0.229 0.392 — -
AR 0. 883 0.027 0.338 0.568 0.027 0.041
Nk 0. 865 0.270 0.095 0.635 — —
K/# 0. 680 0.581 0.419 — - -

Ef:l=XR62=-KE3=86,TF:1=X&2=-Ht3=-8;
B l=K2=A3=F4=%&,5=-8;0B:1 =K% 2=0
30 k/R:N=K2=-8

Awn color:1 = colorless,2 = brown,3 = yellow; Awn shape:1 =no awn,
2 = straight awn,3 = Curved awn; Grain color: 1 = ash,2 = white,3 =
yellow ,4 = malacosoma,5 = brown ; Grain shape:1 = long spindie,2 = cyl-
inder,3 = spindle;Hl.lued/ naked ;1 = hulled,2 = naked

HE R EER TR 8 MBI R EALR T
GRZR(ERI, . IBHNENSHEMSEERER R
207 HEHRKETHE >HBK > Ak E > Ak
SEH>BEE S HE > TR/MER. AEMHE
ERABFERRER - BRIBNTERREAEX
H52.65% , S EEBUEIR N 1. 00 ~6. 00; F K B bk
MEMEREE, TR RZE N 51.31% #38.83%,
ASESRR0.73 ~11. 42g 1 0.47 ~ 3. 24g; EF/D
BEMTHRENTRZARS R 21.09% #
20.75% ,Z5 W@ W 8.75 ~28. 25 1 Fl 14. 40 ~ 44, 35g;
BEMBERWTR AR 18.05% 1 15. 13% , %
#% 10. 05 ~26. 54 cm #13.50 ~7.50 2 Bk B A%
REKS KN 11.29% , 2885 58.95 ~ 126. 50cm,

RABRRELHEZEREREK RARFE
BIZREE, O] A E R F R R ETORAH
B RE T R R R TRRK A EZSH,

£3 AZHRAFES T HEMRBESHEESH
Table 3 Oat germplasm resources of 8§ amount properties

genetic diversity of analysis

R ik
R Vo B/ME BRXE REE BE RR SHHE
Character ¥ Min  Max s Range (%) 1%

cv H

¥ (cm) 104.89 58.95 126.50 11.85 67.55 11.29 1.64
BEESER 229 1.00 600 1.20 5.00 52.65 1.94
BE(cm) 19.23 10.05 26.54 3.47 16.49 18.05 2.01
FH/M% 17.26 8.75 28.25 3.64 19.50 21.09 1.56
REXK 5.59 3.50 7.50 0.85 4.00 15.13 1.93
KR E(g) 4.43 0.73 1142 2.27 10.70 51.31 1.98
FRNE() .1.57 0.47 3.24 0.61 2.77 38.83 2.07

FRE(g) 28.10 14.40 44.35 5.83 29.95 20.75 2.06
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ABIS2088, %505k 1.2.3.5,
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353649, X—KMRFABIFE N EHEE, &
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BEREFTRAEERR  SHRNEMNTREY L
MRYREN AXTERERIR /N, HHKES
MEREABERAREK, TEINB=HNEEFTHER
RIRLEE, EHERAXRETAZHEHAES
B B4 5, ARG FHMEKRS 3 64, AR 2 4,
FRAFMILE 14,

EXBRIEF 11 B8, %5450 5% 26.38.39,
43 44 45 46 .47 48,5051, X — M & Rh 1 0B
HE EHTE HPEAP HO BEEH—¥;
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Fig.1 Clustering analysis of based on 13 traits of

oat germplasm of varieties

BERE=SM, KD RBETMERN T 4, &,
HR BEOIMEENS 1 4.

EBNaE 12 B8, 555 5% 25.29.32,
37.57.60.62.64 .65.69.71 .72, iX— i & Fhe,7
BAEHEE, BEEAECHE , FRAXBIHKY
B NAHE RE BBEYE BURREL K%
RERIEHR 99. 20em HER RHB A A BERTE

R4 KREZNRAFEABESERAOBE

Table 4 Average and standard deviation of amount proper-

ties in different clusters

HR B Germplasm groups
Character IR B | v v
B R (cm) ¥ 104.97 105.13 99.20  109.31 105. 02
CV(%) 0.15 0.09 0.15 0.05 0.07
RS EYR z 2.53 236 2.26 2.00 2.03
CV(%) 0.57 0.47 0.34 0.73 0.50
FHK(em) 7 19.93 19.24 17.07 19.33 20.12
CV(%) 0.23 0.14 0.17 0.15 0.14
FHEK F 16.94 15.62 16.58 19.57 18.08
CV(%) 0.20 0.13 0.23 0.14 0.26
®HEN z 5.4 562 519 5.75 5.98
cV(%) 0.15 0.09 0.18 0.14 0.16
BB E ] 5.58 2.90 4.61 4.86 .12
CV(%) 0.38 0.40 0.53 0.52 0.55
FRNE x 1.84 1.07 1.50 2.01 1.40
CV(%) 0.22 0.33 0.41 0.27 0.52
FHE T 31.62 25.00 29.95 27.14 25.39
cV(%) 0.12 0.25 0.21 0.27 0.12
e BH® ® ®.AG ® ®.8
PR} g oE koE KHEE KoEE
1 ST
f3:) BE BEX BE I X
R HE HE AF X EE
B/R ;-4 B E®R B #n

TP CV.ERAR

BKMEERHRK, F 35555 4817.07cm M
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FLEHERRBER, 2518 0.53 0.4, THE
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B, HFilg ARE LA 1 f, X—KBERMEFER
AERTUER OB RS BR R RER,
KBENES 14 BB, HSTH0 4.7.8.15,
16 20,23 .52.,53 .58 .59 .61 .63 .67; X — KK Hf £
ARFE ,BEAE; THNREANKGEL , BHEN
GaEERELS REXRIHEE, M IEE, R
H 67 5 A FHHKE R 109.31em, B R RHEE
N BB EESH 2.00, HER RBEB K, K 0.73,
RS ARBPERE; ERKPE TR ERME
RAERK, V25N 19.57 M 2.01g:; REH
MERNERR; TREDS BHERREEK,
F0.27, X—KBRMARBTENEGTR HHE
KEGEEMRLRE. RFRBETMEXRH S
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Oy, P+ % 3 43 B 2 43, B A H 8 L BTRBE
£ 14,

KBEVEE 15 R, RS0 5% 24.27.28,
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Table 5 Principal component analysis of main quality

properties in oat

me Prinl Prin2 Prin3 Prind

-0.2399
0.3632
-0.2699
-0. 1478
-0.2549
0.4910

-0.0706
0.7593
0. 2567

-0. 1255
0. 1636
0. 2437

0.8188
0. 0536
-0.0724
-0. 2305
-0.4627
0. 1411

Y- 0. 2981
BHROBES  -0.0401
ERK 0. 4255
EX. G 8.0 0. 4831
REE 0. 4159
BRNE 0. 3553
ERRE 0.4323 0.3544 -0.2565  0.1088
FrE 0. 0951 0.5329 -0.4299 -0.1847
HIEME 2.96 1.94 1.17 0.83
TR 36.97% 24.92% 14.65%  10.35%
RitHEME  36.97% 61. 89% 75.92%  86.27%
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EH36.97% . B —FE R R RSP, B
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