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Study on the correlation seed coat colour and
seed vigor of colored barley

ZHANGYi, FENG Xibo™ ; MA Yuefeng, TANG Jingqgin, WANG Jianlin
(Plant Sciences College. Tibet Agriculture and Animal Husbandry University, Linzhi 860000 China)

Abstract To study the relationship between the physical characteristics and seed vigor of barley germplasm,a total of
44 colored barley germplasms were taken as study object. Combination of germination test and computer image
recognition was used to determine the relationship between seed physical characteristics and seed vigor of colored
barley by measuring the germination characteristics and seed physiological characteristics of barley seeds. Correlation
analysis, principal component analysis and stepwise regression analysis were conducted. The results showed that: The
germplasm vigor of colored barley was positively correlated with the Y (Yellow) value of seed coat color,and the other
color characteristics were negatively correlated with the germplasm of colored barley. Stepwise regression analysis
showed that the effect of seed coat color on the vigor of colored barley germplasm was greater than that of seed
physical characteristics, grain length and grain thickness. The seed physical characteristics showed that the grain
length, grain width, grain thickness and 1 000-grain weight were not significantly related to the seed vigor of colored
barley,and the main color characteristics affecting the vigor of colored barley germplasm are H (hues) value and a
(range from magenta to green) ,and are negatively correlated;In addition, the Integrated optical density (IOD) value is
extremely positively correlated with the grain length and the grain width.

Keywords colored barley; seed morphology; seed color; vigor; image identification
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JEFNR B B G 5 /N 2 B B0 R U G
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14 PR R IE 26 iy K 17T (R D),
1.2 REHE

AR50 RN A0 B 35 48 %A €8 K 22 i ot
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Table 1 Geographical origin and code of tested accessions of colored barley

% P31/ i, % b3 B 4,
Code Origin Colored Code Origin Colored
XZDM-701 PE 3 H IR X K B » XZDM-1046 VYL A A X E B H
XZDM-754 VU 1 36 XA B 2 XZDM-1147 VG 35 X AR Ak B
XZDM-788 VPG F R X R B % XZDM-1266 [ AE RIS - R =
XZDM-812 VO3 FR X B AR R % XZDM-1318 T HEX T HE
XZDM-815 [iF-AEREARWLF =Y B XZDM-1332 PG 8 19 38 DX A R B "
XZDM-818 VO F R X s B % XZDM-1345 PO A A XSO0
XZDM-819 VU F 6 DX R k3 XZDM-1353 PG A vA X R s
XZDM-854 [ RE AR = % XZDM-1378 TE BRI H
XZDM-860 VO A IR X AL RS B % XZDM-1386 DU 1148 e 2
XZDM-917 PUE H IR XS B XZDM-1395 [LF R R D, A
XZDM-926 VO A vE X B S 3 XZDM-1401 PU g H A X R B
XZDM-957 VUL A v Xl A £ 3 XZDM-1404 VO A A X% P B
XZDM-972 VG 78 19 37 X H v ) XZDM-1405 TR AGEK THE i
XZDM-973 VU FH IR X B k- XZDM-1411 PO H A X PR B
XZDM-990 PU IR XIS LA % XZDM-1430 PU g H A X A DT R
XZDM-996 [iF AR WAN 2R =Y £ XZDM-1431 PR 1A X g 4L 8
XZDM-1027 FE 3 A X 22 % XZDM-1521 TEH HIR X R B %
XZDM-1028 [F A= RIS K =" % XZDM-1543 HoR A B2k £
XZDM-1029 VU F IR XA B XZDM-1545 P H IR X P B
XZDM-1030 VU FH IR X DT B XZDM-1546 P H A X B
XZDM-1042 PU I F IR DR B k3 XZDM-1559 PO F A X R R
XZDM-1044 PE R F A X E ] ® XZDM-1606 VY A A X e hr AR B £

TE - R 5 (5] 7 8 SR R S B RO S S — B I

Note: The material number is consistent with the Qinghai-Tibet Plateau germplasm resources data platform number. The

same below.

5, B E A REALEL 10 B4, I 2F K (CL) FAR
K (RL), JF 358 & 28 45 0 (GD F g & i 71 45 4L
(GVD,

REHEI(GE) = 345 4 REZFEH /50 X 100%

(1)
RFEF(GP) = $5FE 7 RAKHFE /50 X 100%

(2)

KAHFRB(GD = D1 (Gt/DV (3)

A Ge MR F HAEL D S G A3 B 5 K &
ERTHL
i &% IR E(GVD = D> (Gt/Do) X
AR SEP RS (4

K PR K AL, cm,
1.3 H\LESITE

B ¥ I 5% B Microsoft Excel 2013 #{4, %k
P20 #7 F% H SPSS Statistics 22. 0 #f4: .

2 HERESWH

2.1 BREXELZFREHERESITHHF

R R NG -2 SR W e SR 6 R NTUE SN
Siit|m W E 2, KIS 56,0+ 14 1%, K 2ZF K
70.3E11.9%, R ZEFEH0 12, 9£3. 29, 8 & 16 S1 48
$94. 14 +40. 25, # K 13. 74 3. 79 cm, R K
7.2842.97 cm, MAh, N 2 BT LU L & AR
] L B[] — P bR A S [ B DA R 25 57, A 5 R
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BAT 17.00% ~42. 76 %, o rh 1% 138508 R 25
B, AR MR 7E 29, 64% ~ 209. 59% , A 55 & B ik

42.76 % , K ZEFRAZIRAI X5 /N, A8 1§ 7E 38, 00% ~
92.67% A S R HM 16.98% .

R2 MBERERXEMRMBEEERGTHEERER

Table 2 Seeding growth of 44 colored barley accessions under distilled water

o KRN R Y RIFARE AR R W /cm A/ em
- Germination Germination Germination Germination Germination Root
Parameter
energy percentage index vigor index length length
f/ME Min 24.0 38.0 6.03 29. 64 3.90 3.90
% K{H Max 81.3 92.7 20. 24 209. 59 21.48 21.48
¥ Mean 56.0+14.1 70.3+11.9 12.97+£3.29 94.14=+40. 25 13.74+£3.79 7.2842.97
SR
25.2 17.0 25. 36 42.76 27.58 40. 87

Variation coefficient

2.2 MFYBIENRSEZFERNEXEST
2.2.1 HEIBIFLI

¥ H Pearson #H5C 43 # J7 ¥, i ¥ 5 & ZF il 40
N W N R PA <k N R IR
KA M35 2 500 B KE M H8 4R, N 25 S F8 45
o BRI R 12 AR AR TS AT

& 3 AN AR R ZE I T BRI FIAR K AR L
RETEIR A B AR B E K K SRR R
BRR AR ORI TE 8 B0 IE A 6 (P=>0. 05) 5 4R
K5 EZFHME FREE AL (P>0.05), 5F
VIR R EY AT E N B A QN 1A YA R YA
SRR R IR R ZEREBORNE J1 48 8038 0 B M
KO F L UKL 58 1 27 1] 1K B A% 0 25 1F AH OC , i JE
FIUKL 58 P 2 ) 38 B0 M 8 35 1E AR O, TR SR Ohr
B FURLJE 24 38 5 A) 2 35 I A 6. 10D A 5 & 28 4
BEREAME, 5RFREM B EFRHL, 5K,
LT 5 S 75 A OG5 b 45 48 A ] 35 T 135 A
KKF., Dr.Dg fil Db {H ¥ 5 & 2 & 2 B 25 74
K G HALSARPRE I TR EMLE KR, HESE
TR R ZE RN R 2R R Bk 3 TR G L 5 TR T4
HOR W 3 UR O . 5 AR 2% i A ) 34910 Bk 35 R OG O¢
Foa (05K ZFH R ZFRATE J1 36 B0k B B 3
MK SHEASHRABT R EKFE. MES L2
Fe BRI 3 R OG5 A 45 48 A ] 35 T B 3 A
KKFR, YHERFHREEEMHX, 5HNKIE
PRI W FEM R KR, BUAORE R Y EHA. H
RAEBEAEIR 58 K AR br 5 TUM ¢, H 5 A 248
bRk B G 25 2 B K OF . & B FE AR . TOD

{8 5 R R T8 35 B4 5 KT,
2.2.2 B IR IEARAS A MG

A4 A (6 R 27 P I 2 ) B AR AR SR AR GOt i
W% 4, kK 6. 88 & 0. 54 mm, f FE 3. 77 +
0.23 mm, TR & 43.53+4. 71 g,IOD i 115. 62+
18.88,Dr f# 89. 11416. 45, Dg { 81. 87+ 15. 41,
Db ff 1 847. 64 4396. 96, H {fi 150. 39 +167. 2,a
f 11.2746. 01, M {4 75. 914+5.66,Y {8 71. 54+
5.98, BLAM, AT 4 81T LA H L 45 48 bk (8] DL K [A] —
TEIrfEARAF MM ARKRER. ERAHENT
6.02%~111.18% . Hirp A H ZE 7 2B K. 5H
FEGE 111, 18% , KL 95 A8 5 R BUOAH X 8/, A | &R
Bk 6.02% , BV B F 10 JE A 38 A5 bR K
L B FIURLJEE AR 5 22 B G 48/ 0 6 BB R 5 AL
JEERA X AR E & A B TR BR S S R B R B
FW] A4 oy A €0 R 3 0 i g 2 €0, 2 53 K g A 2%
FE.
2.3 ERHOW

25 A1, KMO {8 0. 608, Bartlett BRIE JE
gt P<<0. 01, fy I 75 2 AH 5C 0 [ o B Ay B 2
AR A » BIVIA Sk 4% 78 5 22 (] 47 7 6 28 I A O 1k

M6 BAHRFIHZT LA 12 NMEE I
PR AR A 60 Y0 L L, Uk B T AT AR B 1 4R B PR B L
B ATy str b R K IERE R R RZ . A
83 %0 T HE HUME B B4 D AU 69. 5 %0 5 B (6 35 b
1, Dr.Dg.Db. 10D ff {7 |8 $2& Ui 3535 9020 LA |5
ST L & B G b A5 1 55H: 4 P4 A 4 B
AT
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Table 4 Descriptive statistics of 44 physical characteristics of colored barley germplasm
Eisgan LGN PN V- ME A5 R Y
Index Min Max Mean CV
i K /mm 5.58 9.13 6.88+0.54 7.88
ki P& /mm 3.37 4. 34 3.77%+0.23 6.02
ki) /mm 2.46 3.14 2.78+0.17 6.12
TR HE /g 31. 47 54. 41 43.53+4.71 10. 83
10D 71.22 160. 13 115.62418. 88 16. 33
Dr 56. 87 123.95 89.11416. 45 18. 46
Dg 51.08 120. 03 81.87415.41 18. 83
Db 1071.61 3 014.09 1 847.644396.96 21.48
H 0. 00 358.00 150. 394167, 20 111.18
a —1.00 26.00 11.274+6.01 53.34
M 57.00 84.00 75.9145. 66 7.46
Y 57.00 89. 00 71.5745.98 8. 36
% 5 KMO 70 Bartlett Bk 7 fE B0 38
Table 5 KMO and Bartlett sphericity test
Bartlett B ERIE B A5 5
HURE A2 8 3 1Y Bartlett’s test
Kaiser-Meyer-Olkin J
Sampling sufficient ALKy I
Kaiser-Meyer-Olkin metric Approximate df Sig
chi square '
0.608 508. 588 66 0. 000
x6 BEABEFHEL
Table 6 Variance ratio of common factors
15 B HURY B X , TR
) , Bk R R
Information Thousand
Grain Grain Grain Dr Dg Db 10D H a M Y
extraction kernel
length  wide  thickness )
stage weight
R 1. 000 1. 000 1. 000 1. 000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
R H 0. 830 0.695 0. 820 0. 660 0.948 0.951 0.909 0.960 0.798 0.658 0.784 0.612

7 LA ET A4 A FE R 4 0 TT kR i e
37.4399%.19.243% .13. 647% 1 9. 892% . B3t 51
k35 80. 222 %0 LA B 45 Fh TG b1 L 45 48 B 1) 4
KA E B HAR AT LA Z B AT

RE DR JER (7 12 A B IRHE bR e R 4 A4

S ERF IR bR X 4 D ERE IR AUR DR 12 4
ISR AR 80. 2226 HYfE B . Hh A 1 sk Dry
Dg Db H1 TOD {8 B FFAE 17 1 80 - RIS 1 0l
i Dr.Dg.Db #1 IOD & 4 M BU@E AR L E 2T,
55 2 R HORE TE A TORE T A 4 AR ) e L SR )
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52 R AR AR bR R EE L H 3 K
gy H E AT M (09 REAE ] 42 A0 X 8 R, R BHEE 3
FRSr HAER M {5 2 A3 4 b b 2T,
55 4 F LS R R AE ) A, R IR b R
A

MR 7 LAE LA 15 2.5 3 FIER 4 ks
CAEARE TIA RN EAFE R /TR 4 4
Wit 7202y Zy T Zy AR 1 12 A8 bR Okt
K (X)) R 58 (X)) KR (X)) TR (X)) . 10D
(X;).Dr(X;).Dg(X;).Db(X;) H(X,) a(X,,),
MX, DM Y (X)), LA E, e X~ X,
B hr AL J5 28 5 5 3R

Z, = 0.119X, +0.144X, +0.112X, +

0.061X, 4+ 0.441X; +0.449X, + 0. 448X, +

0.435Xs +0.109X, 4+ 0. 244X, —
0.156X,; — 0. 283Xy,

Z, = 0.459X; +0.449X, + 0. 323X; +
0.526X, —0.17X; —0.128Xs; — 0. 088X; +
0.178Xs + 0. 045X, — 0. 15X, +
0.157X,, +0. 157X,

Zy; =—0.051X, —0.029X, +0.013X;, —
0.032X, —0.091X; —0.113X; — 0. 02X, —
0.067Xs +0.658X, +0.352X,, +
0.596X,; — 0. 240X,

Z, = 0.482X, —0.145X, — 0. 644 X; +
0.0391X, +0.0561X; —0.009X; —
0.044X; +0.186Xs — 0. 164X, +
0.341X,, +0. 177X, +0. 298X,

xT MTFYUEREIRISN

Table 7 Principal component analysis of seed physical properties
F PR LA i JE TR E
Principal Grain Grain Grain Thousand Dr Dg Db 10D
component length wide thickness  kernel weight
1 0. 251 0. 304 0.236 0.129 0.930 0.945 0.943 0.916
2 0.697 0.759 0.491 0. 800 —0.259 —0.195 —0.133 0.270
3 —0.065 —0.037 0.016 —0.041 —0.117 —0. 145 —0.003 —0.086
4 0.525 —0.158 —0.723 0.043 0.061 —0.01 —0.048 0.203
F s FRAEH e ZiF Tk R/ X%
DINi N SV
Principal H A M Y Characteristic ,J Cumulative
Contribution
component values contribution
1 0.230 0.514 —0.328 —0.596 4.493 37.439 37.439
2 0.068 —0.228 0.238 0.239 2.309 19. 243 56. 683
3 0. 842 0. 45 0.763 —0.307 1.638 13. 647 70. 330
4 —0.179 0.372 0.193 0. 325 1.187 9.892 80. 222

DIFTBEBCAYSE 1,50 258 3 RER 4 3 R4 19 ot
TR o vz vas o FF R ACE ¥ 8 255 A T A5 AR
F=wZ taZ +a:Z:+a: Z, B} F=0.374 3927, +
0.192 43Z,+0.136 47Z,+0.098 92Z, ,

X F R B EM AR A5 a0 R A 13 A28 50T
Wi F(FE 8,

2.4 BHBEAXEMTFYBIERMFFENIEIREREER
2.4.1 HAEM FIAL AHBE T £ 4

BT B R 5k B GE AN bR F
B SR (X)) VRESE (X)) VKL (X)) TREE (X)),

IOD(X;) . Dr(X;).Dg(X;).Db(X;), H(X,),
a( X)) MX )Y (X2 55 HF I BE R

Y =—8.872+0.325X, +0.584X, +0. 24X, +

0.025X, +0.01X; +0.013X; +0.001X; +

0. 001X, + 0. 023X, — 0. 013X,
(N = 44,R = 1.000",

R, =0.200" ,R, = 0.150" ,Ry; = 0.046"" ,

R, =0.136" ,R; = 0.215" ,R; = 0.236" ,

Ry =0.239" ,R, = 0.139" ,R,, = 0.157"",
Ry, =—0.089") (5
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Db .H.a f1Y i, Hrf Y {5 (X1, ik H 5 35 67 FH ¢
HAR R FRAR 8 Ty M 3 1E A0 5C ;s Dr {5 1 M X 25
GVEM R AR F B ISR ) HoA 38 E 5 S A W& 8,
2042 RAFHHIHERATHXE
BT BB E ik, # o R ZEH SR K
(X)) hE 58 (X)) kB (X)), Tk & (X,), 10D
(X;).Dr(X;).Dg(X;) . Db(X;) H(Xy) a(X),
MX D) FNY (X0 %5 R B AR
Y = 68.796 — 0. 032X, — 0. 712X,
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Ry, =—0.303") (6)
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