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Genetic purity, as one of the important characteristics of the quality of seed lots, has been
considered in the national standards of certified seed producing countries to achieve
desirable and stable characteristics of agricultural cultivars. According to the national
standard, determining the other speciese in the seed sample is considered as one of the
important tests of seed quality. This feature is checked with an emphasis on recognizable
characteristics in the seed analysis laboratory. The research has investigated the
characteristics and differences in appearance and genetics of seeds off- type of chickpea
seeds. The results showed that the seeds that were considered as off- type morphologically
differed from the control in at least one of the measured traits. These seeds were different
from the original seed in terms of color, shape seed surface roughness and seed groove, also
the selected indices were similar in the first and second generation seeds. The results of the
molecular test also confirmed the results of the morphological investigations. In Adel,
Mansour, Arman cultivars, the samples that in morphological studies were considered as
off-type, in molecular studies using microsatellite markers H3F09, H3C11 and H1A06
showed that the molecular profile was not uniform and allele diversity was greater than the
main allele of cultivars. In the process of seed certification program, microsatellite markers
are a suitable and complementary tool to the use of morphological markers to determine the
genetic purity of chickpea seed samples.
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EXTENDED ABSTRACT

Introduction

Currently, chickpea seed production and certification in
Iran is based on national standards and through the
official seed production system. Achieving the desirable
and stable characteristics of agricultural cultivars has a
special place in the seed industry, so that the program of
the Organization for Economic Cooperation and
Development for the certification of cultivars in
international trade provides methods and techniques to
evaluate the quality of seeds during the stages of
propagation and reproduction in order to ensure the
stability of the identity and genetic purity of the cultivar.

Materials and Methods

Acording to ISTA Rules, one-kilogram samples of
chickpea seeds from Adel, Mansour, Arman cultivars
were taken from seven seed lots. The samples were
examined based on the morphological characteristics
listed in the UPOV guidelines and out-of-type seeds
were separated in the seed samples. In the
morphological assessment of seeds, some distinguishing
traits such as color, shape, seed furrows and furrow
depth were examined. In the plants obtained from
distinct seeds (with different morphology from the
known seeds of the variety), the date of flowering,
flower color, date of pod formation, plant type, plant
height, stem color and pod size were recorded compared
to the control (plants obtained from pure seeds and
typical of the variety). Sodium hydroxide and potassium
hydroxide tests were considered as a chemical test to
identify out-of-type seeds. Then out-of-type seeds were
grouped based on the intensity of the reaction and the
color created. SSR molecular method was used to verify
the results.
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Results and Discussion

The results of this research showed that some seeds in
the seed samples harvested based on the instructions for
differentiation, uniformity and stability in terms of
color, shape and furrow depth were recognized as
different from the original seed and were used as
suspicious out-of-type seeds for further tests. The
daughter seeds obtained from the plants of suspected
out-of-type seeds were completely similar to their
parents in terms of the studied characteristics, therefore,
differentiated characteristics such as seed color, groove
and seed shape are genetic characteristics and are not
affected by environmental conditions. Chemical tests of
sodium hydroxide and potassium hydroxide used to
identify out-of-type seeds in this study showed different
color spectrums in the seeds of different cultivars. The
results of the molecular tests showed that the seeds that
were considered as out-of-type chickpea seed according
to the characteristics listed in the instructions for
differentiation, uniformity and stability have different
genetic characteristics and are in different genetic
groups from the original seed (variety control sample).

Conclusion

Identifying and specifying the characteristics of
cultivars is necessary for development programs,
cultivar release and seed production. Maintaining the
genetic purity of seeds is a fundamental condition for
successful crop production, so that farmers can use the
full potential of each seed only when they prepare seeds
with high genetic purity. In addition to being influenced
by the environment, the evaluation of morphological
characteristics is time-consuming and requires the
expenditure of land and labor. Therefore, the use of
specific patterns of each variety with the help of DNA-
based markers improves the efficiency of the activity.
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Figure 2- Color changes of suspected off-type seeds compared to control in Adel, Arman and Mansour cultivars in NaOH test (A)
and KOH test (B). The numbers written on the container are the codes of the samples during the test.
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Table 2- Morphological, chemical and molecular characteristics of out-of-type seeds of the studied cultivars compared

to the control

E 2 2 s S 3
® 3 o g n g 2 e = . 8 v o
5 788 3% U3 ° 8 58 2 8
3 8 5 £28 Yy Es 5 2 S o b= Yl;; Y{)% ¥ o
N = - = o = = = ° = o = .o = »
;3‘: N 8 s 402 ¢ 8 .~ ED 3 9 3 % 3= 3R 2 A3y
2 X = o S 9 I 4 g = o E rO= X3 X8 ngx
1 8 3 o2 '}%o w 2 2 o5 3 = g A 7S 3 3 8%
3\2 _gaqz-’é ,'CS_QC) % I%O ‘?E ‘?E \],> \]‘_C -";"Z\E
? 5 259 2 8’*—' = J 5 o = = > E R =
s 385 7 2 3 £ v bg w3
@ =5 o 138 8 8 3 o
£ t g ® g "
Adel (control) white  2019/5/25  standing high - -
Color, shape
Suspected seed ’ 5 days . .
Adel 2906-1 and furrow of carlier Purple  2019/5/19  standing high e+ ARy +
the seed
Color, shape,
furrow and
Suspected seed roughness of 6 da_ys white  2019/5/19  standing  Short + e+ +
Adel 2906-5 earlier
the seed
surface
Color, shape
Suspected seed ! 6 days . . .
Adel3811-5 and groove of later white  2019/5/28  standing medium + + +
the seed
Suspected seed Color, shape
and furrow of  sametime  white  2019/5/25 standing high + + +
Adel3811-9
the seed
Color, shape
Suspected seed ' 6 days . . .
Adel34045-3 and furrow of later white  2019/5/28  standing high + + +
the seed
Color, shape
Suspected seed and furrow of 7 days white 2019/6/1  standing Short + + +
Adel34045-4 later
the seed
Mansour(control) white 2019/6/8  standing medium ++ -
Suspected seed Color, seed 7 days . . .
Mansour 3814-5 furrow carlier white  2019/5/28  standing medium + + +
Suspected seed Seed shape and 13 days . . .
Mansour 3814-7 furrow carlier white  2019/5/25  standing medium ++ + +
Suspected seed 6 days . .
Mansour 4046-2 furrow carlier white  2019/5/29  standing Short + + +
color and
Suspected seed roughness of 13 dz_a\ys white  2019/5/25  standing medium + - +
Mansour 4046-6 earlier
the seed surfac
Arman(control) white  2019/5/26  standing Short + ++
Shape, furrow
Suspected seed and roughness 11days white 2019/6/8  standing Short + + +
Arman 4096-6 later
of seed surface
shape, groove
Suspected seed and roughness 4 days . . )
Arman 4096-8 of the seed later white  2019/5/29  standing Short + +
surface
Grooves and
Suspected seed roughness of . . . .
Arman 4712-2 the seed sametime  white  2019/5/25 standing medium + + +
surface
shape, groove
Suspected seed and roughness 4 days . .
Arman 4712-4 of the seed later white  2019/5/29  standing Short ++ + +
surface

slaﬂjz++++;J...p:+++éa,;;Jj&):++e&$5)>)j¢§ij:+siijj();.\.::—

-2 Without color; +: light yellow color; ++: dark yellow color; +++: honey, ++++: brown
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Figure 3- Identification of off-type seeds using SSR markers in Adel, Mansour and Arman cultivars.

A: Amplification profile of HLA06 marker. M: Size Marker 50 bp, Lines of 1-8 related to genetic variation in Adel,
9-16 Mansor and lines 17-21 are Arman Respectively. B: Amplification profile of H3C11 marker. M: Size Marker 50
bp, Lines of 1-8 to genetic variation in Adel, 9-16 Mansor and lines 17-21 are Arman Respectively C: Amplification

profile of H3F09 marker. M: Size Marker 50 bp, Lines of 1-5 to genetic variation in Arman, 6-14 Adel and lines 15-21
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