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Article Info ABSTRACT

Article type: Background and Objectives: Pigeon pea (Cajanus cajan (L.) Millspaugh)
Full Length Research Paper s the sixth most important legume crop in the world. This plant is multi-
purpose which is used as unripe seeds and pods, splits and fodder, it is also
suitable for cultivation in tropical and subtropical regions and it is
compatible with poor soil and dry areas. The seeds of this plant are rich in
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Revised: 09.18.2022 protein (cqntain_ing more than_30 percen'gage of seed weight). In this study,

Accepted: 11.09.2022 the genetic diversity of different Pigeon pea genotypes has been
investigated using morphological traits.

Keywords: Materials and Methods: This study was carried out in order to investigate

Cluster analysis, agronomic and morphological characteristics of different genotypes of

Descriptor, pigeon pea collected from Sistan and Baluchistan province in 2019.

Principal components,

Sistan and Baluchistan 27 Agronomical and morphological traits related to leaves, flowers, pods

and seeds were investigated in 30 different genotypes of pigeon pea
available in the collection of the Iranian National Plant Gene Bank. The
data were analyzed using SPSS and STAR statistical softwares. Correlation
and principal components analysis were done and, cluster analysis was
done by Ward's method for classifing genotypes.

Results: The results showed that the number of seeds per pod, number of
secondary branches, and number of seeds per plant had the highest
coefficient of variation, and among the investigated qualitative traits, the
highest Shannon index was observed in the pod color, petal vein color, and
seed color, respectively. Correlation analysis showed that there was a
significant correlation between most of the measured traits. According to
the results, the highest correlation was observed between the weight of the
plant with the weight of pods and the number of days until the beginning of
flowering with the number of days until maturity. In the cluster analysis,
the 30 studied genotypes were divided into four main clusters at distance of
five. The results of principal components analysis showed that five
components which justified 89.4% of the variation. The biplot diagram
obtained from the principal components for the evaluated traits was
consistent with cluster analysis grouping. In this diagram, the four groups
from the cluster analysis were well separated. Totally, the results of
principal component analysis and cluster analysis confirmed the existence
of high genetic diversity between the studied genotypes.

Conclusion: The results of this research showed that different pigeon pea
genotypes had a wide range of morphological characteristics, which shows
the diversity and high genetic potential of this product. In this research,
genotype 19, with 95 days, and genotype 23, with 193 days, were the
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earliest and the latest maturity genotypes. Genotype 5 had the highest
amount with 230 pods per plant and genotype 30 had the lowest amount
with 33 pods. Genotype 11 had the highest amount with 968 seeds per
plant and genotype 30 had the lowest amount with 132 seeds.
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Table 1. Monthly Rainfall, minimum and maximum temperature in year 2019 during the growth period of
pigeon pea in Karaj.

(mm) SuL . Sle CC) Loy KL CC) xS los CC) ainy slos
1 15.2 8.1 222 S
April
- B3 .
105 21.1 13.2 28.2 —R
May
s
114 26.3 17.9 34.7 2
Jun
15 28.8 20.7 36.9 =
July
|
0.1 28.0 20.0 35.9 e
August
0 26.2 185 33.9 oA
September
0 183 10.7 25.9 &
October
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Table 2. IPGRI descriptor for evaluation of qualitative traits in pigeon pea accessions.
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Post-harvest Dark ) o .5 iau -4 (Purple) ia, A (Grey) s =S -V (Light grey) color Y
(Dark grey) o, s .Sl \+ (purple
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Post-harvest (Elongate) o125 -¥
S s e (Narrow-elliptic) L (s 520 —Y (Lanceolate) sle 5o - g
] U . Leaflet shape _
Flowering stage (Obcordate) Lo 15 -¥(Broad elliptic) ;¢ 52 - axS
9 d}b Sl s C)..S Q)\J',:.A u,u,:rs A edalie L—Ous@l.’b

Slis Ole 5 (V7 Jgdr) LS edaline O 15 0
TS e O et G S e 20 AS
K s S S, ol K clis s
S Al edalin (VAV 5 /AN /A8 S S @)
Koy B al K, cliv ol jaxls
Sl VB gla S 5s ad sdalie axS
On 03 Dle Sl S 53 edd edalle 6 gS
Sl ol oals QL )y 2550 Sl 5
G YY S aS asn 55 (VI s K2)
> 5 A A el a3 (§ S5
A5 edalin dy B 03 FeS 5 S 20

.(YA)

y\y

S @V gl edd s gladises B 2
ldosy, Sl 5 sy es Jsb S
L;’LAM‘}«O«J C‘)U L (V Gy 6L§J§.§) L QML‘:;_A
2ok 4 g S s de 40 (S s
°L°)'.’T J ‘-’L’T BL L;“JK lf, 3 L;i{,j) L d}'f
e V/F s CLel ek gas ol tu;)\ Ly S
230 Ao
S Slas )3 oy d)uéuﬂ,\)tﬁ gy
RS O s b i Cde &S sl 0L
SIPEPECIN- N PR GWT FI7N DGR JUES SRSV
el arld sl Olis s Ol 5 ol

(W R AT S IRV IPY I RPY RPN GWRTR VAN )



VFY Y b)l.o.n.:} A 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.hgf 4.)‘)*».'

BAA 51 bsasls slaws e Sl VWS B e sl #Y

D Bl s 5 Sl B Bl S5 YO

() s it e Jeo VY )

WSW\»M&)lﬁﬂMM&AJJ

Slio 5 g Ol e ieS St B 5, sl
B oS 3 b sluw 5 S 53 OV slus
Oen 5 Ssmalin (Y4) Logp sla, 5 2L

53 ol S Yo Gl Sy ey w

(EAES 3 55 Gad S )3 0 dkd (g S 31N Db o 5 ‘5\.MJLJ -Y Jyu
Table 3. Statistical parameters of measured traits Pigeon pea.

[
2
« s
3 : & = a
42 } 2 g 35 =28 g\ y ooy E A g
) 5 O 3 5 X 2.8 38 o = = = v traits
92 %z s 1% j"’}an“é W g 3 E
D, 8 = 2 > 3 9 = =
D ! D9 N
£
3
O
0.5 - 3 - - - 2 3 1 Sk, wole Growth habit
05 - 2 - - - 1 3 2 Sp& Leaf color
0.15 - 2 - - - 2 4 2 F &K, Base flower color
0.56 - 0 - - - 3 3 0 JSess K Second color of flower
0.98 - 3 - - - 6 9 3 S8 8, L Flower streak color
0.99 - 3 - - - 4 5 1 o K, Pod color
0.87 - 3 - - - 4 5 1 S K Base seed color
0.47 - 2 - - - 2 3 1 ok s Seed shape
0.33 - 1 - - - 2 3 1 Sy S Leaflet shape
- 3.10 - 7.1 15 0.22 47 10 5.3 S 5 dsb Leaflet length
- 3.08 - 26 018 008 17 32 15 oS5 oo e Leaflet width
- 6.54 - 10.7 13.6 0.7 16 19 3 4l axls Primary ranches
- 18.13 - 1.60 2.66 0.29 5 5 0 45l s Secondary branches
- 2.34 - 6.4 0.69 0.15 3.03 8.2 5.17 e J b Pod length
- 2.99 - 0.67 0.01 0.02 0.4 0.9 0.5 S o e Pod width
- 10.60 - 109.5 4050.2 11.61 209 242 33 O sl Pod number
- 26.87 - 4.02 0.35 1.08 3 6 3 SN s 4ils sl Seeds per pod
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- 10.26 - 57.8 1057.2 5.93 117 128 11 52318 sl Raceme number
- 4.76 - 0.84 0.06 0.04 0.8 1.3 0.50 Lls Ve O 10-seed weight
- 7.88 - 86.9 1409.9 6.85 185.6 199.1 135 GOl plant weight
- 10.28 - 42.2 565.8 4.34 104 111 7 e O pod weight
G 5, sl
- 5.33 - 1121 10729 598 102 160 58 T number of days to
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- 3.92 - 1471 10001 577 98 193 95 S maturity
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Fig. 2. Diversity of shape, color, and size in the leaf of Fig. 1. Diversity of shape, color, size and number of
pigeon pea accessions of gene bank collection.

seeds in per pod in pigeon pea accessions of gene
bank collection.

-
o

dhdﬂ)éfxlfg)cf‘géﬁgsjedi‘i &)st—\“}iﬁ

Ll 53 0325 oy 30 43 31U (68515 0 Y UK
05 Kb 0 eSS (5 485 g0 L s e
JTTREE S A2 SRR GE P DNy
Fig. 4. Diversity of base flower color, flower Second
color of flower, Pattern of streaks in pigeon pig

Fig. 3. Placement of Inflorescence as compact at the
accessions of gene bank collection.

end of the plant in early maturity genotype.

Ch2ls

=0 S

05 Sl (5 iS5 558 T B 93 3 g, Bl -7 Jss
Fig. 6.Difference in height in two genotypes of Gen Bank NS LR S LY
pigeon pea.

Sl 53 0S| oy g 4 3T JE (68050

Fig. 5. Placement of Inflorescence as spreading at the
end of the plant in late maturity genotype.
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Fig. 7. Diversity of shape, color, seed size of pigpeon pea accessions of gene bank collection.
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Fig. 8. Cluster analysis of quantitative traits by using ward among pigeon pea samples.
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Table 4. Mean of measured quantitative traits in clusters developed by K-means cluster analysis.

05,5
Slis trait

4 3 2 1

6.6 6.9 7.6 7.1 xS, dsb Leaflet length

2.6 2.8 2.8 2.6 JEX U e Leaflet width

16 12 11 9 sl axls Primary branches

3 2 4 1 wplals Secondary branches

5.7 6.4 7.0 6.2 G b Pod length

0.6 0.7 0.7 0.6 S o e Pod width

230 159 94 59 CNE s Number of pods per plant
4.3 3.8 4.3 3.9 SR H RN Y Seeds per pod
1403 1402 1354 1339 oS gl Plant height

66.0 62.5 51.7 51.3 M SV 5 o el e Aol Distance between lowest to highest pod

11 1.2 1.0 0.8 Gl Culbes Stem thickness
1198 638 584 355 o3l IS sl Raceme number

0.8 1.0 0.9 0.8 HERERVST 10-seed weight
141.3 109.8 78.7 64.0 S0l Plant weight

80.5 53.1 40.2 26.6 N CET) Pod weight

91.5 1252 1194 108.5 RIS Number of days to flowering
125.3 159.8 155.6 143.3 S Maturity
993.9 590.4 389.8 2254 o als slae Number of seed per plant

Kemeans bl ek 5,8 031hl oS Sliwo glad g5 4285 5 ool glaad s> 5810 K5 Jool b -0 J g
Table 5. Distance between center of clusters of measured quantitative traits developed by K-means cluster analysis.

Cluster number 1 2 3 4
1 -
2 96.92 -
3 78.16 51.39 -
4 87.69 17.02 14.75 -
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Rescaled Distance Cluster Combine
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Fig. 9. Cluster analysis of qualitative traits by using ward among pigeon pea samples.
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Table 6. Mean of measured qualitative traits in clusters developed by K-means cluster analysis.

05 S
olis trait

3 2 1

1 3 1 Sy wole Growth habit

2 2 3 Sp & Leaf color

2 2 2 Kol K, Base flower color

1 0 3 £32 5 Color of back flower

5 3 9 S8 8, L Pattern of streaks

5 1 1 e K, Pod color

1 3 3 sk K Seed color

2 2 1 oy IS Seed shape

1 1 3 oS S Leaflet shape

K-means bl s 5,5 6351a0 a8 Sliw glad g5 420 5 ol slaad s 510 K55 Joold -V Jgdr
Table 7. Distance between center of clusters of measured qualitative traits developed by K-means cluster analysis.

3 2 1 Cluster number
- 1
- 1.99 2
- 2.65 2.09 3
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Table 9. Results of principal components analysis for quantitative traits in pigeon pea genotypes.
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Fig. 10. Distribution of 30 genotypes of based on two main components.
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