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The Diversity Analysis of Blade Color of Genus Pyrus in China

MA Chun-hui, LI Ding-li, WANG Ran
(College of Horticulture, Qingdao Agricultural University ,Qingdao Shandong 266109 )

Abstract: The important genotypes of the genus Pyrus and its allied common quince ( Cydonia oblongs) were
used as materials. The blade chlorophyll content,the color value L.,a,and b were determined using colorimeter and
chlorophyll meter. The color parameters H, h,and C were calculated. The correlation and clustering analysis were
carried out based on these data. The results showed that there was significant difference in blade color parameters
between genus Pyrus and its allied genera,the genus Pyrus conld be divided into different categories on the basis of
blade color parameters, the clustering analysis results were basically consistent with the natural classification. The
close population of genetic relationship was divided into together. In addition, interspecific hybrid and the types of
difficul classification were able to get a reasonable explanation. The results showed that the blade color parameters in
the genus Pyrus might be a suitable index to assess the classification of the genus Pyrus. The investigation could pro-
vide a reference for the future taxonomy of the genus Pyrus and the utilization of germplasm resources.

Key words : Pyrus ; blade ; color index ; classification

B R S A S 7 O g | L
WTEMZEEE L, R T 45 B 2= 5 75 0 25 L i hRifEAR
[, P B H AR bR K, BT AN EH 29 35 i A
i, WEEREEY = KRE 02—, RaHEY)
ERE SR M L, HRTWF5E R 5= T3
EAERCE 14 4 3RS B T ER WAL B
TR VBB 4 ASFPEE, 29 3000 224

FE A AE R A0 A SR A B TP IE R T —

75 B #5:2014-01-08 &3 B #5:2014-03-09

SRR IR W 2F RR AR, B R K DO AR W) R Sy
FKEMAE  BE o FARICH R & & B HE ) 1Y
RS R L R, U0 A. M. Khoramdel AL R
SERFALE SSR Frid, X HHEIR H 6 A4 X Y 40
UIRAFEIEAT T 315 Z R0 T, 13 MR R 8
U Z 251, UPGMA 1T LICKE AL AR SR 5 AN 20
[, FIIH SSR £ AR F1 YL (/& DNA 3 B B A X
EENNS BN N e RN R i N ¥ P 2 = L

4% H AR B #9:2014-10-13

URL:http://www. cnki. net/kems/detail /11.4996. S.20141013.2030. 018. html
HEEWA BRI (BL) 7= lh B A R @R LI Nyetx-29-06 ) 5 1 £ R M K w8 B A A 3142 (630705 )

F—VEHE MR IT 0 MR 4 P . E-mail ; machunhui2000@ 163. com



6 3] DRI AR MY B 2R 1233

SRR BSR4 I AL R TR A S
EZIRIER

EAERL R A BT IR A rh A B, A AR 2 — R o)
BPLE KRR RS R R IR A T BRI Z 1] o
PADTf IR, — L8 B BN TRl S350, bl
BUMA VRS E B0 Koy 1 5B R R, i) 2%
A, EUH BRI AR 25 02 T AR
O RIXE, i — e RN AL 5 ST PN B A e 5 S Y | BR & A7
BRUHEL B ML ST , SAE— 2677 11 2 B 0 B A R A
TE—LE RN L R R A AL, B H R —
AR, L REINE T AR, —LY N8 T
SR A IR AL A AT T AT, (E TR
JEA T B E SO , S B0 JETRAL , 20 IN P A
WL . DA G oy 07 1, B oM L R 2R
FEEIEDR A VIR EE B 3 JEBEAT T 1A B AR
FOMII YRS R0AR , LU RE S 5 4 T A VA S
IO R B A B 8L AL S R | D B RLBIE A 2R 7=
RASHAKE

AT, B Al 0 1 0 2 00F 5 3 B4R 3 48 2R
S MR B SRR AR AN IE S DA S — sl o
Py MR LI R 2026 R R L oy A
TR 2 — |, A BRSPS W5 B o W
FERYHR Y, foe BER BUAR W RO SAE, 4n it A A R/
AR W 2 55 B A O AL R A W) B K
il AR A @R S Y AR D
DLARIE W A, A BT 5T A A I A ) B IR
AR e R B, B m A R R RO
R 2 ARIR A, e 2R A
el St B A € R BRE R £ 1 B, T AN ] 26 7 ] 22 S
M, 5L G m A SR Bk A A R R A
(R L A S = s TR

N T BBt — A T R ALE LY 1 e A g
A TR AR At o W RO RK X ARkl B
FILRAF B AL R A ) G IR T )y PR AT T PR Y 9
Al XA SRR B RIE , DLRRE K
R R AT, I AR A Y A R 2
(e b/ RN EINE 2 S8 C SRR i K7/
RGEIRA PR BES B AKE

1 HEE %
1.1 EYH#

IR ERE A 75 8B AR R S BRIl
BRI R FLF G TR, RS 5 47 2R B B 0 K
W, BEURMARATEE 2.5 m x5 m, A K fa

A RO 4

1.2 FHik

1.2.1 MEBEEZE 2013 4410 H Fa#kZnt
R AL 5 | FE 025 5 05 o B B A I YR AT
FIRLJEAE D) SR T T A A (£ 1), FEJHA
R GRE S 72 e (i (1 N B = S N v A
o I Bt A 20 (o IV R gr e, Vo4
AN

1.2.2 MREMEERNE A5 Rk Bk L&
AN T ARA TR R VR SR R AL, 2R SPAD
2% 24 ( Konica Minolta, Japan ) Xf I -2 5 1=
PEATIN AE | B MRARS 36 B e [R] 38 A [R] A= 4 6 1 3
AR S, BAARINE 3 i BOE YA AR AR 1)
M2 2 A A,

1.2.3 MHR@FUE REANFEFOAM A, FIH
CR-400 % (0 221X B (@ AT | 32 200
FRbRA B T S R bR L, ZL S A8 HS a
{HAEESEDS b, BAEENE 6 MR, 2%
THBE IR A aERmEEM(H = an
(b/a)) AFL (h =a/b) HIHIFIRE (C = V/a> +b*)
1.2.4 ZEi94F R SPSS 19 B4t 24 @ At )
MR RS BET R GRS, A R ERR A,
PN E 7 L CRE St (o 5 P [ W )
B RSP AT o 0 B, 3 1 2 A~ 32 il
Vi A s L I 0SB AN TRl A S i A7 09 28
IO R BRI AL 4 AT

2 FHRE5HMH

2.1 #HiXEYHAFHERESERBESHIN

XA ERTR Y 88 Atk A # T i k4 R &
H(SPAD) S (L) A58 afE (a) HES
WO (b) FOFEER, RSSO @ )F
1 (H) AP (h) AR (C) S50k 1T 1 ilsE
(£ 2) . WEHERFE , AFBRE A Y s
PRIBIAETFE 22 5 . e 45 0 R BB A4 SPAD {H
FE3.9 ~56.0 Z [0, MAF2S A%, P AL Sl ) 24
LGSR 2 AN = WM OES St Lo e
I LB AE 31.39 ~69. 04 2 [a) , KAE I BL2AE 48
A M EAMERAC, a {HAE - 10.41 ~32.60 Z [A]74F
b, Horh S AU A, A AR AR, 6B A 4T
@R, b ETE 5. 23 ~48. 54 Z[a], K FFE Fkt Y
el =, AL AR AR, 1 B AR A 2 RN AL AL 2t
v



1234 oy o WO o 15 %

MEESHORE , HHAE - 1.55 ~1.50 Z [0, S50, H 5 SPAD fl a fHAHE, 5 LAl b (EHAH
BEEFTREAKR, h{EE -0.63~2.64 Z  X;C 5 SPAD L b MG, M5 a (AL, 3 1S
], 5 HAEARfbI R, C{HAE7.20 ~48.50 Z (8], P A h 5 SPAD L a.b SF S5 bR T E K,

WL R AR (A R OES B ENE  RLE DI b (ERES R M R W A I (R AR
WA AR L a b {65 SPAD 2 WEAM G 73 PE(5E3),

F1 HEMHEREEIHRE

Table 1 The research plants and presumed classification

G E4 e H IR P ZFx i) G A e H R
No. Name Classification No. Name Classification No. Name Classification
1 TR E A RS 31 E R RS 61 TR HA
3 e e 32 HRM LB kAL 62 MKIET 5 S
5 TR LAY KA 33 AU T 5 FAL 63 - A S
2 E TR oA 34 5o B At AL AL 64 Qvince ADAMS i AF
4 AR oA 35 MR Hiet&L 65 T AL SR
6 B AR Hi 36 EECRSS AL 66 Qvince(MA) ik
7 MK 15 RS 37 XHE 15 fR 67 BEEi A
8 [ R RS KA 38 A3l At A 68 SES kAL
9 B2 5 pamtt 39 G155 SRS 69 WEO3 %5 (RS
10 g HAd 40 HE15 PIEESL 70 Rocha [IRERSS
11 HAL 14 5 FE 41 g2 5 o3l 71 WEOS 5 g3
12 MK 2 5 oA 42 HAUILLE 6 5 AL 72 WEALS oA
13 RontFEd A 43 AR5 S 73 OHF87 PUTESL
14 DlFEEL 8 5 AL 44 GA4 5 oA 74 WHEMN8 S AL
15 F7KIE 4 5 AL 45 AL 2 5 AL 75 J M A LAY
16 MK S5 5 HLAd 46 GRS A 76 THERRER g
17 AR 5 5 A 47 HAe 5 [T 77 OHF97 PUTESL
18 OHF333 [IifES 48 N REap Y A 78 THERFFA HH
19 [ - 5 A R0 49 AU 4 5 HLAd 79 LHGAR EEY
20 HH13 5 HLAd 50 AU 3 AL 80 LtH 15 Wz
21 FAR Tk AL 51 JI13d I3 81 et WAl
22 K mAp AL oA 52 OAT 5 oA 82 #*AH WAl
23 ANL N AFL 53 RS oA 83 AWTES PUHESL
24 HFESS5 T ] e A 54 =H15 FFL 84 TRk Al
25 KA ARAL 55 =@ 5 o3 85 el LIRESS
26 b [ A 56 BA29 Hi A 86 WA PUESL
27 OHF51 [iipe=s 57 CTS212 [iiipe= 87 Rk A
28 T35 £ 58 HARDY [lipest 88 UL BB
29 TA 105 g3l 59 =FA PHTEARL

30 JRIR i i A7 60 FOX11 Tl a] e o
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Table 2 The blade color parameters of research plants

R [R>S Saty SERE a4t i o L LN
Name SPAD L a b H h C

TS AL 28.5 40.13 8.58 16.90 1.10 0.51 19.00
EJiEEy 33.1 40.27 13.19 9.99 0.65 1.32 16.50
[liipe= 52.3 38.04 -7.03 12.21 -1.05 -0.58 14.10
ATk 13.0 37.29 25.10 13.58 0.50 1.85 28.50
K ILFEAL 18.9 49.71 3.82 29.48 1.44 0.13 29.70
B AR 8.2 59.37 5.90 46.53 1.44 0.13 46.90
MAKIE 15 26.3 35.01 18.21 11.76 0.57 1.55 21.70
I et 22.3 51.90 -3.22 35.56 -1.48 -0.09 35.70
BigE2 5 28.8 37.16 11.52 7.66 0.59 1.50 13.80
LA 31.7 46.65 -9.73 24.53 -1.19 -0.40 26.40
TR 14 5 26.2 31.53 13.66 5.23 0.37 2.61 14.60
MKIE 2 5 29.4 32.67 7.44 7.87 0.81 0.95 10.80
pNUY Y 26.7 48.74 -9.40 32.63 -1.29 -0.29 34.00
D ilifEEL 8 25.7 46.11 -2.95 21.77 —1.44 -0.14 22.00
MK 45 24.6 39.25 5.44 17.70 1.27 0.31 18.50
MKIES 5 29.4 34.83 9.36 11.37 0.88 0.82 14.70
AL 5 5 35.7 45.79 -2.53 19.57 -1.44 -0.13 19.70
OHF333 45.3 39.09 -5.82 12.31 -1.13 -0.47 13.60
[5] rrf-  AY 21.4 38.50 13.50 16.54 0.89 0.82 21.30
HR13 5 26.2 31.53 13.66 5.24 0.37 2.61 14. 60
2 AL 7.9 36.75 32.60 15.08 0.43 2.16 35.90
U 14.1 41.17 15.51 21.30 0.94 0.73 26.40
AN 7 N 23.4 45.14 -1.78 25.01 -1.50 -0.07 25.10
HES 5 54.8 35.77 -6.33 10.46 -1.03 -0.61 12.20
K AREL 33.8 42.01 -6.25 17.80 -1.23 -0.35 18.90
b 38.9 41.56 -5.17 19.24 -1.31 -0.27 19.90
OHF51 40.1 40.83 -4.98 16.80 -1.28 -0.30 17.50
HEL3 5 28.2 33.58 14.21 9.47 0.59 1.50 17.10
GAL10 5 14.6 34.57 18.29 11.62 0.57 1.57 21.70
PR IR W A 11.8 58.95 6.85 46.01 1.42 0.15 46.50
Hnt G AL 16.1 33.34 23.60 9.44 0.38 2.50 25.41
R AL FL 26.4 46.83 -2.30 22.25 —1.47 -0.10 22.40
FEULE 7 5 37.4 37.11 5.46 9.53 1.05 0.57 10.99
5 B AL 20.4 49.23 -4.58 32.66 -1.43 -0.14 33.00
M4 28.6 49.78 -8.82 24.14 -1.22 -0.37 25.70
T 5 19.4 37.15 12.39 15.75 0.90 0.79 20.00
XHE15 41.4 35.85 -3.26 9.21 -1.23 -0.35 9.80
Ay ntAL 51.1 38.23 -5.82 11.82 —-1.11 -0.49 13.20
HA1 5 28.7 36.06 12.61 6.75 0.49 1.87 14.30
HE15 58.5 35.11 —-1.43 9.60 —-1.42 -0.15 9.70
HE 125 19.5 36.31 13.00 14.33 0.83 0.91 19. 40
HAULLE 6 5 40.8 34.63 4.42 5.74 0.91 0.77 7.20
FE RS 24.0 33.67 15.91 7.79 0.46 2.04 17.70
HEl4 5 17.5 33.20 18.16 10.24 0.51 1.77 20. 80
AL 2 5 38.4 35.56 3.49 6.91 1.10 0.50 7.70
HAL8 5 27.2 31.39 14.92 6.00 0.38 2.49 16.10
HA6 5 15.0 33.71 16. 80 8.69 0.48 1.93 18.90
JNEEVR LR 34.4 47.20 -10.41 25.43 -1.18 -0.41 27.50
HAULIE 4 5 35.2 41.23 -0.43 16.34 -1.54 -0.03 16.30
FEALRTE 3 34.1 45.77 —-4.66 22.19 -1.36 -0.21 22.70
JIAY 56.0 39.04 -2.72 12.88 -1.36 -0.21 13.20
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R MR i o FAETS W o 5 L TN
Name SPAD L a b H h C
HET7 5 18.0 36.31 13.58 12.75 0.75 1.07 18.60
HE 115 27.2 31.39 14.92 6.00 0.38 2.49 16.10
=15 30.1 33.69 15.38 7.57 0.46 2.03 17.10
=825 20.1 47.94 -1.93 30.39 ~1.51 -0.06 30.50
BA29 43.6 37.83 -8.08 14.94 -1.07 -0.54 17.00
CTS212 30.3 43.69 -8.65 22.76 -1.21 -0.38 24.40
HARDY 36.1 46.64 -5.42 28.34 -1.38 -0.19 28.90
=R 40.9 41.47 -9.44 30.70 -1.27 -0.31 32.10
FOX11 32.9 45.71 -6.36 22.98 -1.30 -0.28 23.80
B Ikl 19.8 38.19 19.73 14.11 0.62 1.40 24.30
MAKIE TS 26.3 32.66 14.24 7.70 .50 1.85 16.20
Y TR 21.1 36.52 20.43 10.94 0.49 1.87 23.20
Qvince ADAMS 0.5 66.79 3.84 47.31 1.49 0.08 47.50
-3 T A 11.5 36.76 22.74 10.72 0.44 2.12 25.10
Qvince( MA) 3.9 69.04 -1.06 48.54 -1.55 -0.02 48.50
HEE A 9.3 40.17 29.00 14.46 0.46 2.01 32.40
BT A 20.8 45.17 6.02 23.21 1.32 0.26 24.00
HEO3 S 15.3 32.98 17.60 8.61 0.45 2.04 19.60
Rocha 43.8 36.82 -3.70 10.50 -1.23 -0.35 11.10
WEOS S 26.5 50. 63 -4.60 32.04 —1.43 -0.14 32.40
WED1S 26.3 46.09 5.89 27.59 1.36 0.21 28.20
OHF87 19.2 34.73 22.20 8.42 0.36 2.64 23.70
WEO8 S 12.2 35.73 15.77 10.52 0.59 1.50 19.00
TP AL BL 34.1 37.43 1.65 13.87 1.45 0.12 14.00
THREGH 11.8 55.46 3.03 40.56 1.50 0.07 40.70
OHF97 44.1 39.95 -9.17 14.49 -1.01 -0.63 17.10
T R AR 31.0 32.96 13.13 5.97 0.43 2.20 14.40
LHER 13.8 36.92 22.33 13.60 0.55 1.64 26.10
LH15 8.6 52.48 14.45 35.02 1.18 0.41 37.90
EH 31.5 41.79 -1.96 22.67 —1.48 -0.09 22.80
A 31.9 39.56 -4.98 18.54 -1.31 -0.27 19.20
Fagi 42.2 40. 44 ~-7.60 15.37 —-1.11 -0.49 17.10
FEr#k 30.2 43.03 -3.27 22.90 —1.43 -0.14 23.10
Rer % W 48.5 40.00 -5.76 14.35 -1.19 -0.40 15.50
LN 54.0 36.79 -5.14 9.45 -1.07 -0.54 10. 80
B % 17.2 35.15 20.99 13.43 0.57 1.56 24.90
IR 27.1 33.61 14.79 6.21 0.40 2.38 16.04

Fx3 HilEYH R AFERSEEMNEXRE
Table 3 Correlation coefficient of blade color index of re-

search plants

SPAD L a b H h C
L -0.390 "
a -0.603™ -0.368
b -0.433" 0.955" -0.344"
H -0.486" -0.125 0.694 " -0.103
h -0.459" -0.505"" 0.905" -0.496 " 0.551 ™
C -0.694" 0.847™ 0.029 0.905*"0.065 -0.136 1

sk FE 0. 01 AT L A E
## , Significant correlation at 0. 01 level
2.2 HilEYHReESHESN
LA SPAD L.a b h K- sEbn SR &, - J5
Euclidean S EIVE Ry B2 AR AE , HR S AT TR] 79 352
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Fig.1 The dendrogram based on blade color index

in 88 populations of research plants
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research plants with blade color index
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