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Grouping of red bean genotypes based on the relationship between some
quantitative and qualitative traits-using multivariate statistical methods
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مقدمه

ا يلوب
)L.Phaseolus vulgaris(يمعموللوبيا. 

،يگياه،(Common bean)يسي
يـــ ـي. نــــوي

)Koocheki and Banayan., 1994(.ــا جــنس ف
گونـه  ٥باشـد يم ـي٥٠بيش

٣٢تـا  ١٨لي ـوبيـا  ل. باشديمي
يي

).(Lackey, 1983ــلوب ــي ي
٦/١١٤يي

يم ـتن٧/١٨٢يتول
.)Anon., 2003(باشد 

-ي
يي

يييمعرف ـ
 .

ي
يرتر ميت پذيريمد. شوندي

. يش مــييــي
) (Schoonhoven and Voysest, 1993سسـت ي

ــر يمهمت
(ي

 ( .
)Majnoon Hosseini, 1993( ،ــ ــمديــ صــ

Yazdi(يشـان يعبدم Samadi and Abdmishani, 1996(
)Martin et al., 1995 (مأ ييب

ــا ب

ي. باشــــدي
)Mirzaie Nadooshan, 1997 (

ي
يل مهمعام

Amini(ي. باشـد  et al., 2000 (
ها، ي

نـد ييعامل پنهانپنج 
ي١/٧٧

يب

. صدبوته
) Raffi and Nath, 2004(ن ـ

يلوبياپذيري
-ييلوبيا همبستگمحصو

.صـــــد
(Aggarwal and Singh, 1973)   بـا مطالعـه

هطقــنمچنــد 
ييگل

ي
،يهمبستگ

.يمنفـــي
et al., 1977)(Bennetاي ـلوبي

بوتـه  
سـاقه يباشديم

 .(Sarafi, 1978)

.باشديميانگين
مثبت،ي

ــتگ ــيهمبســـ ي.يمنفـــ
)Amini et al., 2002 (يــه عليــ

يمعمــولايــلوب
ي

.
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١٨٠

(Santalla et al., لوبياي(1993
يگ

يهمبستگبيضريبالاي
**٨٢/٠ =r

**٨٣/٠ =rيبـه . باشديم
١٥يي

لوبيا قرمز 
.يلوبامه هابرن

ي ـپ لوبي١٥ق ين تحقي

١٣٨٣يقاتيتحق
. ي

ن تهيــه شــدند يخمــيتحق
)١٣٨٣). ١

متر يسـانت ٥٠
. يف پنج سانتي

يي
ي ـ. ي

. هاعلفني
ريــيي

تـا  ييي

ــ ي
. محاسبه شـد ريييي

IPGRI١،ICARDA٢CIAT٣

)Moghaddam et al., 1994( .
، ي: 

ي٥٠
،ي٥٠

يي
يدگي

يبرحسب سانتي
يفرع ـي

٥
ي

يليبرحسب م
يلي

(Hydration capacity)Swelling

capacity)(،
ي

نمونـه  .ي
. ٥ريگ

ICARDAر محاسـبه  ي ـشاخص ها
Moghaddam)دي et al., 1994).

H.C. = {Y-[X-(X/100 )×N2]}/(N1-N2))(
= Y= X

= N1= N2

S.C.= (Y1-Y2)-{(X1-X2)-[(X1-X2)/ N1]×N2}/(N1-N2))(
= Y1 += Y2

= X1 +X2== N1

= N2

1- International Plant Genetic Resources Institute.
2- International Center for Agricultural Research in the Dry Areas.
3- Centro International de Agriculture Tropical.
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انسي ـي ـشامل تجزهاه يتجز
(ANOVA)،ــتجز ــيهي ه ي
ه يـــــز، تجتيـــــعله يـــــيهمبســـــتگ

ــه  ــلبـ ــا عامـ ــرخشهـ ــا چـ ــ، تجز(Varimax)بـ ــه يـ ه بـ
(Principle Coordinate Analysis)ي

ــتجز تمييـــ
١Ward)Arghamee and Bozorgnia, 1991 ( . فاصله
2فلهيبوس ـها ن يب

1

2
1




 ng)Moghaddam et

al., 1994(محاسبه شد.
SAS Version 8 , SPSSPATH 2.

.قرمزاي-١
Table1. Code of red bean genotypes.

ني
Code Line

في
Row

ني
Code Line

في
Row

ني
Code Line

في
Row

KS3111111KS311066KS311011
KS3113812KS311077KS311022
KS3113913KS311088KS311033
KS3116914KS311099KS311044
KS3117015KS3111010KS311055

ينتا
ي ـييتجز

. )٢(ييمعن
ــ ي

يز بس ـي ـ
مناســب يپييمعن ـ

مي باشـد  ييلوب
جـه  يي ـي). ٢(

ييتجز
٥٠ %

ــا يينتـــ
)Raffi and Nath, 2004 ( .گـر  ي

ييي
ج ييي٥

.ييي

ي
اي ـلوبپ هاي

٦٣ .

٧١
،فت مرحله. توجيه 

ي ـ
ي

٤/٩٩مجموعأ 
)٣ .(
يمــيي٣

)Ibrahimi et al., 2001 (.
رييي

يــيمعنــ
ييصفاتيهمبستگ

1- Ward’s Minimum – Variance Method.
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١٨٢

١٥-٢.
Table 2. Analysis of variance for different traits in 15 red bean genotypes.

Mean Square

ي
Plant
height

Sub-shoot
No.

ي
Nod no. per
main Shoot

گل% ٥٠
Days to 50%
f`lowering

٥٠ %

Days to
50% poding

Filling
duration

Days to first
pod maturity

كامل
Days to
maturity

Days to
emergencedfييمنبع تغS.O.V.

**111.41.68ns2.16 ns**36.877.11ns**208.75.70ns**107.52.16ns2Block
**129.90.756ns**6.74**26.4719.28ns**35.9145.12ns**25.06**6.7414Genotype

Errorخطا          30.190.4541.002.20921.416.4427.335.4421.0028

٢(Table 2. continued)
Mean Square

Seed no. per Pod
Seed

length
Seed

weight

قطر
Seed

diameter
Internode

length
Internode
diameter

Seed no. per
PlantPod weight

Pod no. per
Plant

Seed
yield

100 Seed
weight

ني
Protein %

0.352ns0.017ns**0.4050.025ns0.066ns2.01ns**50.0413.45ns2.14ns9.14ns12.74ns**1096.6

0.437ns**1.99**0.5970.387ns0.239ns0.707ns**129.78.55ns4.82ns4.88ns*47.18**189.57

0.3470.3070.1270.2770.1190.7290.3518.185.4116.0920.1341.05

٢(Table 2. continued)
Mean Square

Seed texture
and structureSeed taste

Seed
appearanceSeed ScentPod tail length

Pod
length

Hydration
capacity

Swelling
capacityTime after swellingTime before swellingPlant type

0.425ns6.45ns**1.110.114ns0.028ns*1.250.003ns*0. 74167.6ns21.18ns0.023ns

**1.2818.06ns**0.771**1.18*0.07**1.03**0.062*0.26627.7ns281.4ns2.77ns

0.46623.700.2570.2120.030.3420.0110.140493.1312.80.002

٠٥/٠٠١/٠يبه ترت:**و * 
ns :

* and **: Significant at the 5% and 1% levels of probability, respectively.
ns:Non-significant.
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.١٥يج تجزينتا-٣
Table 3 . Stepwise regression for the traits used into the final model for 15 red bean genotypes.

Standardized coefiicients
FR2

PartialR2SSStd ErrorB
**103.87--2.1161.592-16.236Intercept
**45.490.6370.6370.9280.0400.271Weight Pod
**147.450.0760.7133.0060.0190.241100 Seed Weight
**30.510.1540.8670.6220.0670.369Pod/ Plant No.
**68.840.0680.9351.4030.1491.238Width  Seed
Length Internodeي9.590.0290.9640.1950.179-0.554*
**80.640.0290.9871.6440.0190.171No.Seed/Pod
Node/Main shootي7.740.0070.9940.1570.057-0.158*

*٠٥/٠٠١/٠يبه ترت:**و *  and **: Significant at the 5% and 1% levels of probability, respectively. .

.يهمبستگي فنوتيپي ب-٤
Table 4. Phenotypical correlation among seed yield with used traits in regression model.

Traitsصفا2345678
Row

0.0359ns0.193ns0.067ns-*0.540-0.351ns**0.7890.252nsSeed Yield1
0.392ns0.292ns-0.311ns**0.7610.107ns--0.412nsيNode No/ Shoot2

0.215ns-0.081ns-0.256ns0.026ns-0.278ns-Seed No./Pod3
0.012ns-**0.557-0.287ns-*0.510WidthSeed4

0.018ns-0.469ns0.006nsيLengthInternode5
0.133ns0.346nsPod No./ Plant6

0.026ns-Pod Weight7
*٠٥/٠٠١/٠يبه ترت:**و * and **: Significant at the 5% and 1% levels of probability, respectively.
–)(Number 8 is 100 Seed Weight..)باشدي٨(-

ــ . ي
) = ٧٨٩/٠r**(يم ـ

ــم ــتگ) = r-٥٤/٠*(ي ــيهمبس يمعن
سـاقه  ييم

)= ٧٦١/٠r**(وتهي 
)**٥٥٧/٠-r =(

)*51/٠r = (باشــد ييز معنــيــن
يج تحقيق بـا نتـا  ين تحقيينتا). ٤(

(Santalla et al., 1993)

et al., 1977)(Bennet .

يي
 .

)٥.(
 (.

يشــتريب
)٦٠٥/١ (

)٦١١/٠- .(
.) = ٧٩٧/٠r**(بالايي

 (.

بر عملك) -٤٩٧/٠( 

.
 (.

٨١٣/٠
 .
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١٨٤

)*٣٥١/٠r = ( .
 (.

)٠٩٩/١ ( .

 .
 (.

)٣٠٢/١- (

٧٥٢/٠
)*٥٤١/٠-r = (.

 (.

)٠٢٩/٠- (

. ير معنيغ
 (
بـر  ) ١٢٠/٠(.

يعن ـر مي ـيب همبستگيضر
 .

ن مطالعه با ي
)Ibrahimi et al., 2001(

 .

)Amini et al., 2002 (.
ي

٢٥
"ي ـ. گرفت
ــك ــل  ٥/٠ي" ي ــت عام ، هش

٨٩
)٦ .(

شـــامل
يي

. شــديــيييزيعامــل ف
يعام

.ينامييي

يي
.

ي ـت پخت لوبيقابلي
 .

ي
. يي

شد، عامل يييزيعامل ششم عامل ف
ز ي ـي

ي
).٧(ييي

ــ ــي ت ي
ه به ي

)Amini et al., 2000 (
)Ibrahimi et al., 2001 (.

)PCO (
م يين تجزي. 

يينتا. يم
ي

)٨ .(
يفييي

ي ـ
يبالا بـا  يهمبستگ

ي ـي
 .
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.١٥يتجزيه عل-٥
Table 5. Path analysis of quantitative traits in 15 red bean genotypes.

كل همبستگي
Total Correlation

يگر
Nod no. per ShootSeed no. per Pod

ي
Internode lengthSeed widthPod no. per Plant100 Seed weightPod WeightيQuantitative traits

0.7970.013-00.611-0.306-0.1080.0121.065Pod Weight

0.2540.050-0.0070.008-0.5600.2810.497-0.042-100 Seed Weight

Podوته0.3510.0910.008-0.0230.613-0.8130.172-0.213 no. per Plant

0.068-0.036-0.0060.0151.0990.454-0.254-0.447-widthSeed

Internodeي0.541-0.0370.0021.302-0.014-0.015-0.003-0.756 Length

0.1930.0470.029-0.1050.237-0.2080.1380.042-Seed no.per Pod

Nodeي-0.0350.1200.011-0.405-0.322-0.6190.2040.172 no. per Shoot

=Residual effect-٠٦٩/١: ي -1.069

٦-.
Table 6. Eigen values and factors variances in quantitative traits.

Cumulative varianceVariance ratioEigen valueFactors
0.2070.2075.586Factor 1

0.3780.1714.629Factor 2

0.5390.1614.351Factor 3

0.6540.1153.106Factor 4

Factor 5عامل پنجم    0.7320.0782.098

Factor 6عامل ششم0.7910.0591.610

Factor 7عامل هفتم0.8450.0531.435

Factor 8عامل هشتم0.8940.0491.329

1.0000.1060.210Others
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١٨٦

يي١٥-٧
Table 7. Factor analysis by varimax rotation for quantitative traits in 15 red bean genotypes.

عامل هشتم
Factor8

عامل هفتم
Factor7

عامل ششم
Factor6

عامل پنجم
Factor5Factor4Factor3Factor2Factor1Quantitative Traits

-0.1420.175-0.059-0.2070.1460.804-0.0330.106-heightPlant
0.5410.5090.0050.156-0.563-0.1190.0030.215Sub shoot No.
0.0420.148-0.4130.2610.0260.304-0.6330.425Nod no. per main shoot

-0.087-0.1490.1760.1180.564-0.638-0.1610.146Seed no. per Pod
0.190-0.3210.3110.3710.421-0.244-0.3180.057Days to emergence

-0.051-0.2170.0130.0580.171-0.035-0.2170.910٥٠ %Days to 50% flowering
-0.2010.0900.075-0.2100.139-0.289-0.5180.640٥٠ %Days to 50% poding
-0.1710.1730.724-0.117-0.028-0.391-0.3280.242-Days to first  pod maturity
0.0560.090-0.9240.0630.028-0.118-0.0220.251Days to maturity
0.0910.1100.7610.003-0.134-0.0670.168-0.571Seed filling duration
0.025-0.139-0.0310.3440.0230.1290.865-0.120Pod length
0.0280.2850.6140.303-0.4280.0690.3440.012-Pod tail length

-0.0930.174-0.0310.0060.076-0.0070.8470.296-Seed length
-0.529-0.215-0.321-0.2940.395-0.1760.020-0.522Seed width
-0.5140.0930.3030.156-0.015-0.211-0.3830.421-Seed diameter
0.0760.121-0.1950.041-0.1530.7630.381-0.046Internode diameter

-0.056-0.1300.076-0.357-0.1510.8390.263-0.011Internode length
0.1440.0510.0560.535-0.145-0.081-0.1550.777Seed no. per Plant
0.3660.129-0.1960.562-0.1670.148-0.4950. 290Pod no. per Plant

-0.031-0.0190.0610.770-0.154-0.2560.3080.076Pods weight
-0.159-0.1060.0550.9360.039-0.2360.066-0.104Seed yield
-0.220-0.1290.1280.1310. 1210.1420.161-0.859100 Seed weight
0.084-0.168-0.173-0.0610.895-0.0830.1580.097Hydration capacity index

-0.0230.075-0.025-0.0640.972-0.0170.0030.069-Swelling capacity index
0.0680.9140.058-0.182-0.1260.0590.0290.086Time before swelling

-0.1040.6860.1340.333-0.0140.422-0.186-0.408Time after swelling
% Proteinن                    ي0.907-0.0070.057-0.1020.097-0.128-0.097-0.029
2.0812.1503.0053.0063.1523.2193.3914.139Total factors
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٨-PCO.
Table 8. Principle coordinate analysis on quantitative and qualitative traits.

Dim2Dim1TraitsDim2Dim1Traits
-0.1000.065Seed no. per Plant0.067-0.037Plant height
-0.0170.084Seed no. per Pod-0.0340.027Nod no. per main shoot
-0.0240.038Pod no. per Plant0.3510.099Swelling capacity index
-0.0260.051Pods weight0.0390.197indexHydration capacity
0.0160.063Seed yield-0.0020.059Days to emergence
0.1240.022100 Seed weight-0.0400.065٥٠ %Days to 50% flowering
0.047-0.0006Sub-shoot no.-0.0270.041٥٠ %Days to 50% ponding

-0.1260.054Plant type0.0020.027Days to first pod maturity
-0.0280.049Protein percentage-0.0040.041Days to maturity
0.0590.033Seed appearence0.0280.018Seed filling duration

-0.0760.084ِSeed Scent0.0170.043Pod length
0.0010.056Seed taste-0.0050.033-Pod tail length
0.0220.021Seed length0.0940.017Seed texture and structure
0.0380.044Seed width0.0130.00005Internode diameter
0.0220.030Seed diameter0.0430.0003Internode  length
0.078-0.099Time after swelling-0.107-0.214Time before swelling

.يپ لوبي١٥-١شكل 
Figure 1. Dendrogram for 15 genotypes by Ward method.

پ ي ـ١٥ينيتجز
ــلوب WARDيـ

. ي
KS31103 ،KS31104 ،

KS31138 ،KS31105 ،KS31106،KS31107 ،

KS31108 ،KS31109 ،KS31110 ،KS31111

KS31170

KS31101 ،KS31102KS31139

KS31169 .
ــ ــي ــاي پ ه
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KS31169ن يييي
ن يبـــالاترقـــويـــهـــت تولج

ــ ــليپتانســ ــنديمــ ــتسيو. باشــ ســ
Schoonhoven and Voysest, ز ي ـن)(1993

هــم يي
ــند،  ــبريهباش ــلدي ــرحاص گي

بـه  يمطلوب
.ي

ييينتا

ي. 

 .
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١٩٠

Grouping of red bean genotypes based on the relationship between some
quantitative and qualitative traits-using multivariate statistical methods

Mohammadi, A.,1 M. R. Bihamta,2 M. Soluoki3 and H. R. Dorri4.

ABSTRACT
Mohammadi, A., M. R. Bihamta, M. Soluoki and H. R. Dorri. Grouping of red bean genotypes based on the

relationship between some quantitative and qualitative traits-using multivariate statistical methods. Iranian

Journal of Crop Sciences. 10(2): 178-190.

To study the relationship between some quantitative and qualitative traits in  red bean, 15 red bean genotypes

were studied in experimental field of Faculty of agriculture, the University of Tehran in 2004 cropping season

using a randomized complete block design with three replications. Necessary scores and measurements were

made and multivariate statistical analyses were performed for different quantitative and qualitative traits.

Analysis of variance of data revealed high genetic variation for concerned traits among red bean genotypes.

Seven quantitative traits were used in stepwise regression model which included quantitative attributes of seed

and plant morphological traits. Among these attributes pod weight in plant and length of internode with highest

correlation coefficients had direct effects of 1.605 and -1.302, respectively. In factor analysis, 89% of total

variation was explained by eight factors which were divided in two sets: The primary factors included; seed yield

related; quantitative morphological and physiological traits and the secondary factors comprised; cooking quality

related traits and plant type. Cluster analysis grouped the 15 red bean genotypes in three distinctive groups.

KS31169 genotype had the least similarities with the other genotypes; therefore, it would be expected that

crosses made between this genotype and genotypes of the first group will develop desirable variation in

segregating populations for breeders.

Keywords: Red bean, Quantitative traits, Qualitative traits, Seed yield, Multivariate method, Cluster

analysis.
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