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Factor Analysis and Comprehensive Assessment
for Agronomic Traits of Adzuki Bean
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(' Tangshan Academy of Agricultural Sciences , Tangshan Hebei 063001 ;> Agriculture and
Pasture Bureau of Academy of District of Tangshan , Tangshan Hebei 063000)

Abstract : 11 agronomic traits of 30 adzuki bean varieties were evaluated in the present study to provide helpful
information for production or breeding. The results showed that abundant of variations among varieties and agronomic
traits. The highest coefficient of variation was observed in number of branches per stem(26.38% ) ,and the lowest
was pod length (5. 66% ). Further study divided these traits into 3 main factors, namely growth period, pods per
plant,and seed weight. The 3 factors represented 81. 574% information of total traits. Cluster analysis divided the 30
adzuki bean varieties into 4 populations, which were agreeable to their geographic origins. It should take the plant
branch,pod per plant and days after flowering as key trait during adzuki bean breeding, and then only by taking
100-seed weight, plant height,could we successfully select new cultivar with fine characters.
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Table 1 Breeding group and name of the tested varieties

ANTE AL R BEAT 255 VR, D dl R R T B A B e
S/

1 #mRERZE
1.1 RKiesf#t

SR Ry 3 Ak [ N 45 B R B LR /NG
AR (R) MBI S 09 oo 7 b A, 38 30 47, af
R SGET WA,

B s PEH AL P A PR B
Code Cultivar Breeding group Code Cultivar Breeding group
XD-01 w6 T Jea e g XD-16 M43 5 3T ARl )27 B
XD-02 w85 etk bE XD-17 M5 5 H TR BE
XD-03 A% 131 Jeagesi b XD-18 NS BT LR EBE
XD-04 5t F109 b |AnV & XD-19 L1 9218 LA LB B
XD-05 5 F122 Jemge bz XD-20 LT 352 AL LB B
XD-06 14 876-16 P T 4O B = 5T T XD-21 L9612 J2-4211-3 AL TP B
XD-07 {41 947 PRE T AR WP FT XD-22 41 0001-7 AL PbRE 2 B
XD-08 441 2001-12 TR m R B XD-23 4l 2000-33 rh Ol B B
XD-09 441 2001-15 R m gL B XD-24 4T 2000-19 rh E Ol R B
XD-10 I IRAYNED SR O ARl 27 XD-25 ShZL 2000-107 o E RO R B
XD-11 N IFAWING] FELLITT AL B2 B 5 B XD-26 EhEL 2000-47 tE RO BB
XD-12 TH37 Rl Ol B2 AT B XD-27 ther 7 5 rhE Ol R B
XD-13 N2 5 FEFFM R T BB XD-28 W25 LI O BB
XD-14 HAT A RO BB XD-29 L 11-1 TLIAE B2 B
XD-15 HL10 5 A RO BB XD-30 TRLL11-2 TLIAE R B2 B

1.2 REigt

I T 2012 - 2013 4F7E 3 1L i ol Bl 24 i 5
Beik g AT, BE o A R 2 4RI 45 1 197 2
B, 5% 30 A~ A B, B 30 A~/N G SRR, 3 IR E
2 LBEPLIX AT, 4 77X, ATK S m, /7 0.5 m, Bk
FE16.7 cm, FH[E]JE A FE N %R/ 5 S BERE
SEUSTCONT Fh TGE VR RV AR R ) PR A
N AFZEHRIER. 24 0 AT AT
W1 MR FEZE R R IR TSR ERK
R A RCE AR AT A x, X, oxg %y X
X6 \X \Xg Xg Xpo F X, IR
1.3 #H\HItHH

Xof B A9 1 SPSS 17. 0 #E4T 4800 #r, 2 1R
ARV A A A T S T A S TR R
SPSS Ay Xt /N BRI SRS T 43 B R 2
GV,

2 #RESWH

2.1 PMERWMESHERBTESR

HRAE 30 /N AERE 11 AT MR 00 4R 4L
AR MERA T ME B MA KM A2
ARAM(FE2), mHE2 TUE, EZX0H 078
SR B, 18 26.38%  HOR A AR KL, AR S R
Bk 23.43% , FRRRIEEL A ORI bR RAE B S
B2 R B AN 3.4 .5.6 r, R N 22. 61% |
18.92% .18. 31% 1 16. 45% ; & K 14 78 5 Z ¥ I
INALH 5. 66% , ik oh &M, 25 ZECH
5.78% n] W/NGIEAS AR B 25 55 F 2R £ 0
R PRBRORIEE PR IER BRI MR R E R A
HZ B, S s PR A v B R A R0 e |
SAFH EENE AT AR BN, R L
RAEN
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Table 2 Main characters variance of varieties
PEAR
Character X X, X X4 Xs X¢ X7 Xg Xo X0 Xy
FH{E Average 90.90 48.20 42.40 50.40 3.60 16.00 35.40 7.00 6.10 14.70 25.20
#¢/ME Minimun 76.00 36.00 28.00 39.00 2.10 13.70 25.70 6.10 5.20 9.40 14.70
e K{H Maximum 100. 00 53.00 64.00 79.70 6.10 18.90 62.10 8.00 8.00 18.70 38.00
FrifEZE Standard error 5.2519  4.3824 6.9689  9.2387  0.9559 1.4125 7.9974 0.3939  0.6321 2.7836  5.9004
AR (%) 5.78 9.10 16.45 18.31 26.38 8.84 22.61 5.66 10.31 18.92 23.43

Variation coefficient

2.2 EEMEROEFIH

FIIH SPSS 17. 0 8 A5 /N GE 28 PR AR A5 B+
G0, AEEETEN 30 /NG ik, SPPS 43 # &
o - BEYE - o dr 7 AR R S Y, I
Gy M X JE R AT e B e i e A R AR
B EAT ] B L AR g b R R 3

®3 EERFHORER. IHMER RMTHMER

2R R R T 1, Bt oriR KT 80% iX
25, BTSSR B R AR K
FHTTHCRE R IEE KT 1 BRI ERT
80% M FEHFI T3, £3H3NERFIEHR
FRBTHR I 2 81. 574% , vl LIE A PEA /N G &
PR ZE A TR AR

Table 3 Characteristic root, contribution rate,and cumulative contribution rate of principal factors

FEICF- T 2T AN TR 7 A i A
FHT Extraction sums of loadings Rotation sums of loadings
Principal X FBFTIE (%) , R SRR (% )
HHEAR TR (% ) . o AR TR (% ) .
component Cumulative contribution Cumulative
Eigenvalue Contribution rate Eigenvalue Contribution rate

rate contribution rate
F, 5.473 49.750 49.750 4.821 43.830 43.830
F, 1.948 17.707 67.458 2.496 22.692 66.522
Fy 1.553 14.116 81.574 1.656 15.052 81.574

Xif = N AT 22 B K OE SE e | 15 3 e Je
P A3 fer s A P (6 4) , 4 m 58 1 &
Wy E2RmAETE 2AE 2 AHTFHEm,
HH T4 510 0.910 0. 871, W] FRZ A4 &
P 585 2 BT, Bk SR B SR B R - g
BR800 0. 738 0. 576, Al FRZ 45 S A 7,
PR 28 7 3¢ v LA 5 Ry B OB 2 R bR O T R
( —0.812) , FRAPTHEMR R IR Z | 2 R H %
AR, B A /NS S O AR BE R 0 16
FYSRIBGE SRR, 8 3 BN F R EZ R A
PR P T 20, W] DARR 2 AR E R T R T 3
ik 0.472 0. 417, HoAth 32 1 FAY STRRZFABIR /N,

25 LR, N FE Tk — B R T A0 AT N
ai A IE 25 BTk B BN I AR R R A
F > B5YEA T > R ER T, X3 AERFEEAE
Pk, A EHZ), RIEAE /NG E R TAES AR
i R FHET DR e LR SE R

G54 T M A PEIR B A8 5 R 0, K N E

AR T A 0 2R R ) 2250 R bk
SR SRR AR A ORI 6 NN T, X 6
AT FEA S TN R AR EOR

®4 RERNETHETER

Table 4 Rotated component matrix

F, F, Fy
X 0.871 -0.245 -0.075
X, -0.319 -0.783 -0.257
X3 0.910 0.356 0.162
Xy 0.814 0.307 0.278
X5 0.741 0.226 0.097
X6 0.792 0.106 -0.475
Xq 0.771 0.738 -0.057
Xg 0.073 0.115 0.108
X9 0.186 0.576 0. 146
Xjo 0.198 -0.812 0.472
Xy 0.787 0.030 0.417
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2.3 ESEROEEFESFESITEN

VRS SR F2 R A5 AR AT 3 4~ R
TURR AN P9 B, S/ NG SRR BTN B A5
FILF = (43.830 x F, +22.692 x F, +15.052 x F, )/
81. 574 , FIFHZE AR AL /NG i R A MR I 2
14y  HRARE L 25 X 30 A/ NG R TAE BT, 45
RINFFS, RS vJLE H, gL R=w
FEREIEE I XD-12 (TH37) XD-11 (JE L1 /M) 1
REEIFHAESS 1 2 44 ,3X 2 DA AE B BIFE100 d
Zigr B ENGT 2/3, B2, SRR IERE 58
AL BARRRI T 37 ¢ oAy, HAT BRI =Rk,

AP TIOR8 3 ~ 12 Z W AR IR R XD-07 (fR4L
947) XD-28( #1412 5) XD-08( {4 2001-12) XD-10
(PR /N T)  XD-06 (4 876-16) . XD-22 ( HE 4T
0001-7) XD-19 ( FL£T 9218) . XD-04 ( 5 F109) . XD-
05 ( 5t F122) F XD-25( Fh412000-107 ) , X Leh 14
PRI, BB WS b 38 A7 R L b DR 1 ol I
TR 6 AR 5 AR 26 ~30 44, X SEbf
BRI AT IR, oA B R IR AR
F 2R BB E RN, U AR G R R AR
TV E S L DX RR A ; FLAth S R 25 A R — M, 25
HEAHES 13 ~25 {7,

x5 NeE@MUEEEFEL EEEIRARHRF
Table 5 Scores of principal components, general scores,and fine rank of each cultivar
Eixes s P F, F, R [N=%: 3R
Code Cultivar ’ General score Fine rank
XD-01 A6 = ~0.489 -0.345 0.667 -0.236 22
XD-02 KR8 -0.687 0.139 —1.477 -0.603 26
XD-03 HA 131 -0.073 -0.947 1.413 -0.042 15
XD-04 A F109 -0.119 -0.419 1.278 0.055 10
XD-05 7 F122 -0.289 -0.430 1.637 0.027 11
XD-06 14 876-16 0. 605 -0.623 -0.285 0.099 7
XD-07 41 947 0.591 -0.080 1.184 0.514 3
XD-08 441 2001-12 0.189 0.454 0.419 0.305 5
XD-09 41 2001-15 0.322 -0.995 ~1.164 -0.318 23
XD-10 HEATIREYINGA 0. 169 -0.943 1.995 0.197 6
XD-11 FEILLT /NG 2.470 2.225 0.098 1.964 2
XD-12 TH37 2.182 2.486 0. 808 2.013 1
XD-13 W25 -0.920 1.599 0.076 -0.035 14
XD-14 EEANWESS -0.998 -0.137 -1.147 -0.786 29
XD-15 HL10 5 -0.776 -0.818 0.718 -0.512 25
XD-16 H43 5 -2.264 2.051 -0.029 -0.651 28
XD-17 B4 5 5 -1.831 1.295 -0.071 -0.637 27
XD-18 Je/NEL 3 5 -1.568 0. 160 -0.055 -0.808 30
XD-19 #9218 -0.047 0.555 -0.317 0.071 9
XD-20 LT 352 0.162 -0.122 -1.015 -0.134 19
XD-21 L 9612 JL-4211-3 0.200 -0.637 -0.279 -0.121 18
XD-22 4L 0001-7 1.250 -1.513 -0.974 0.071 8
XD-23 WhEL 2000-33 0.149 -0.245 -1.239 -0.217 21
XD-24 AL 2000-19 0. 454 -0.348 -1.282 -0.089 17
XD-25 BhEL 2000-107 0.162 0.012 -0.376 0.021 12
XD-26 hEL 2000-47 0.539 -0.264 -1.206 -0.006 13
XD-27 a7 5 -0.321 -0.343 0.636 -0.151 20
XD-28 L2 5 0.879 -0.158 -0.140 0.402 4
XD-29 L 11-1 -0.014 -1.064 1.330 -0.058 16
XD-30 JREL 11-2 0.072 -0.545 -1.201 -0.334 24
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30 AN/INTE A )T 25748 S 14 BR T 3438t 14 B
By RYEEITE 0. 8676 ~ 8. 4261 Z ], M HE K=
#E & £, 5k H UPGMA ( unweighted pair-group
method with arithmetic means) 7 ¥ #E 17 & 4t B 38
(E 1), DLsfEHEES 4.2099 S50 Hk , il 30 173
INGAPRLIR O 4 RZERE, & ERERE SRS
ZiRILE6,

XD-01
XD-27
XD-03
XD-04
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1
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Fig.1 Dendrogram of cluster analysis based

on morphological traits

10 13 ¥4 ¥} ( XD-01 . XD-03 . XD-04 . XD-05 ., XD-
07 .XD-08 .XD-10 . XD-15 .XD-27 . XD-29) , 4§
KVEF I A2EBE 1Y 4 A A T Ak Bl 0 5%
Friy 2 4y rh E RO B BE 1 6y 3RS T AR
BRBE 1 TR AR 2B 1 A AR K
W RHERE 1y, XL B RA AT, AF
HHIRS K T A B 5 0, AR &, o BOh &5 A kL
Hf R, PARRL R, %62 WRA 12 ikt
(XD-06 ,XD-09 ,XD-19 . XD-20 . XD-21 ,XD-22 ,
XD-23 . XD-24  XD-25 . XD-26 ,XD-28 . XD-30) ,
ALFE SRR T AL A MR B i 4 4 | R RO
BEEBER 4 Oy PR T AL B 22 5 Br g 2 7
TLAHE RN B 2B 2 . X SR R PN 4
AlEK P AEFRI R, BRERRZ A
o IR FE AR

%028 A 5 7 # K (XD-02, XD-14 |
XD-16 \XD-17 . XD-18) , AA L i #4 8L & , [ 46
VR T35 M L B 2= BE Y 1 4y | 3T ROl R
B 2 RIRTLA R R B 1 ALtk
FHER 1y, XU R R AR TS B R A
MR | 25 0B D R R SR /b | b b
/N

S5 WS A4E | i #kH(XD-13) 2k H 55550
IR M B BE I /NE 2 5 R A B 4
B HAMAF G AR bR &5, i £,
AARHE /N (9.6 g), HARAE AW/ (CFE R
18.6 g) .

F6 4NABRTEERNFITER

Table 6 The main characters of four groups classified by morphological data
e
Group X, X, X3 X4 Xs Xg X, Xg Xg X10 X1
1 92.2 49.4 42.3 50.4 3.6 16.1 34.1 7.0 6.0 16.1 26.1
I-1 90.2 47.9 42.3 51.4 3.3 15.1 31.9 7.3 6.0 17.3 27.5
1-2 93.5 50.5 42.3 49.7 3.8 16.8 35.7 6.7 6.0 15.2 25.2
I} 83.4 48.8 34.6 40.7 2.5 14.7 30.0 6.7 6.2 11.3 17.5
I 82.0 42.0 40.0 43.7 5.0 14.9 39.8 7.2 5.8 9.6 18.6
v 99.5 36.0 63.5 78.4 5.7 18.6 60.3 7.3 7.5 11.0 37.2

SEIVISHE. 3L 2 P RH(XD-11 Fil XD-12) , K I
FRE TR RLAR T BEf) 2 A R}, FB M
HRER, A E MR, BRI K, 2R RE,
FRRIERE IR 60.3 AN SRR E iR (37.2 ), BAT
LAY P R R (A A

3 @#iSiie
INE RIS HHE

ABFTERS 30 /NG a1 AT A TRAR A 22 5

ARBPANTAEIEAT TR, 11 DR SPEIRAY 22 57

3.1
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ZREME; 2508 SRR I SRR IER  EORL L RR
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TR HARRIEEOR L B IS VR RS — H ARtk
PEATRERE , TR SHE IB0 E ok Bk i AR, X
BT B 45 SRR A — 3,
3.2 ESERMEFLTSESIEN

HF M —Fp 2 50 G it o Moy vk, TR
A MR EE G R D B T MR B,
PR HOR 5 TR Z R A D OC &R, LS B Rl
TEE B 1L AR o A A BOLAS 7 47 2 R R Bl
KL, DAAR o 0k 8 50 R0 S8 s i ME R PE TS L AR
A B R 720 B0k 8 30 AN/ SRR A 11 B
MR R B W AR S BORRL 3 A
M7 E X 3 A R AT R AR PR
81.574% M5 B . FEVFN I 11 DIB S PEARTE 45
SRIRECE - g N S SN R 7 0 G T G
MR M E R E 6 NMEtriE ke E/EH, W
SR MEEATERI R, B LA Y 2 A SR LR A
RIS, 25 A HEP HEAE T 2 445 AR A6 0 A4 AL HE
TE e, AN A 78 3 L b X A HC A A R HE 7
Hal, {HZ, TH37 R 20/ G 25 & HE Y e
AT, AR S K A E W K X s PR B TE
NS E B E AR, NS A KT AR R E
HA Ry 7= a8 PR, BT S e 5 9 R in LA R
AN RLL RSB B R B | P A R B AN E
Pl FE R L b XA — o B R34, 27 B MR B, 1
K HE P WS AT, vl 7B i L 20/ B R R AR
WA P BT N, /N R H R AE
Yy, 6RO PEIR 2 B 32 A A BT R e 4 K,
BIF LA, X /NG 256 VA B — o B B ST
g5 RS2 A XTI
3.3 MhERMAHOESSHEERESNT

T XF 30 /NS A AT R TR T
K153 R 4 KIS, b B VAR [R) B8 T A9 64 ) K8 45
R, R0 50 535 M 1 ) b BRI A
HHYIBE R X 507 AR AR R 22 78 30 4y
NGB T 2/3 BRRHERBEAESE T K, 16
XS R —E MG R, TR R B, Rk

R /N LR AR FERIAR XA, LU BT Rl 5 Ao
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