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Article Info ABSTRACT
Article type: Background and Objectives: Chickpea (Cicer arietinum L.) is considered
Full Length Research Paper s the third most important type of legume in the world. This plant is
considered as a low-cost crop in the agricultural systems of semi-arid
Article history: tropical regio_ns and is importar_n becags_,e of its ability to gdapt toa wid_e
Received: 07.23.2022 range of enwronmental and so!l condlt_lons such as mar_gmal_ Ian_ds. Thls
Revised: 08.16.2022 research has been carried out with the aim of obtaining high-yielding lines
Accepted: 12.11.2022 with desirable quantitative and qualitative agricultural traits such as
standing and grassy plant type (to facilitate mechanized harvesting), grain
coarseness and early maturity compared to the control cultivars.

Keywords:
Chickpea, Materials and Methods: In order to achieve the superior line or lines in
Ge”elrat'_he”tab'“ty and terms of grain yield under dry conditions, 12 advanced dry white chickpea
correlation,

lines obtained from the breeding programs of the Maragheh Rain Research
Institute, along with two control varieties hamed Samin and the local
variety Jam in the form of The statistical design of completely randomized
blocks was investigated in 4 repetitions at Ekbatan station of Hamedan
province agricultural and natural resources research center in 1400 and
phenological and morphological traits were measured.

Genetic diversity

Results: The results of analysis of variance showed that there was a
significant difference at the 1% level between the lines for all traits, except
the number of days to 50% germination. The greatest variation was
observed between the traits of one hundred seeds, the number of diseased
branches, the average number of pods per plant, the height of the plant and
the number of primary branches. There was a positive and significant
relationship between the number of pods per plant, the number of
secondary branches and the total weight of seeds in each plot, and there
was a negative and significant relationship between the above traits and the
traits of days to germination, flowering and pods. Broad heritability for
days to 50% flowering, plant height, days to pod formation and full
maturity were 87, 78, 81 and 73%, respectively, which indicates low
environmental effects on these traits. The highest height of the plant
belonged to line 1 (45.50 cm) and due to the general heritability above 50%
of the plant height, it is possible to breed from line 1 as a parent in the next
programs in order to produce grassy varieties suitable for mechanized
harvesting of seeds. Line 7, despite the low height of the plant (33.25 cm),
was superior to other lines in terms of the number of primary and
secondary branches and as a result the highest number of pods per plant (18
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pods). Line 7 also had one of the highest values of 100 seed weight (32.02
grams), which made it have a relatively high seed yield (520.35 grams).

Conclusion: The results of the present research indicated the presence of
significant genetic diversity for the traits of hundred seed weight, number
of diseased branches, average number of pods per plant, plant height and
number of primary branches, which provides the possibility of using the
existing diversity in the next stages of chickpea breeding. High values of
broad heritability for days up to 50% of flowering, plant height, days until
pods and full ripening indicate the low environmental effects on these traits
and therefore these traits can be exploited in selection processes in the next
generations. Also, if mechanized harvesting of chickpeas is not desired,
Line 7 can be one of the suitable options for planting in Hamedan province
or regions with similar climate.
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Table 1. Names and codes of investigated white chickpea lines.
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Table 2. The mean square of measured traits of chickpea lines.
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Table 3. Average, minimum, maximum, standard error and coefficient of variation of measured traits in
chickpea lines.
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6.64 0.19 24 18 21.32
Days to 50% germination
Bty 30U o5,
2.88 0.28 75 68 73.02 S 22 BT O
Days to 50% flowering
e Ao 3 00 b
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Days to 90% maturity
55 gl
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100 grains weight
ad sl el slas
21.04 0.08 4 2 2.88
Number of primary branches
45l sl sl
9.02 0.28 27 18 23.54
Number of secondary branches
s shass
42.98 0.25 10 1 4.36 ey L2l

Number of sick branches

Bl b aslieys jopaa 4y Ao 03y sl
L e ol ol a8 (S YY) il | aals
O+ /YD) il sy VU L &l 3 Shae )
3555 05 Sls &S Gope > Gl 5 (68
Slp cmbe laay 5 51 Ll e il s e
Ol Ao 039 5 e ASL Oldes Oliul 53 o

VoY plpls (e STYN0) 554 Y by e

Vv

b by G sle TA) €p g1 5t

EUL) Sl b e M) &S 05 ) Y
il 1 dald pB,l o pasn (e 5l Y7) oY
YYNO) &5 oS slisl oo le V oY (F Jsix)
a3 b gl arla sl b 51 e ila
G Sl (O VA) G 53 O Bl o 5

AL L S e s o S Yl



VFY Y b)l.o.n.:} A 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f A g

OireS ol Sl s o)le S Ll s s
PA) sy G Ve oY 4 A8 L Gy, slaes
Y bsye S, U5, ol o 508 5 G
Codls OISl 5 353 SOk 45 (G AT) 550
5 oo Aald Gl L amlis 3 (Y ol pensss
(s A S i S el S el
03 gl Al s Shae O35 b Jole S
Sl boalie 53 Ol s s ely oS

OV 5V e il 5,Shos

Clado O35 ol o 5 Wy Olge 4 Oy e
oslial ks o6l 5 Ol sla 53 35 se gl
ez 3l dbde O35 &S ol S5 OLLE gl
Wil oy boss Tuas s el Sl
Olpe & S (S o)p3 lla 5 (Y0 5 T)
P e el )l.lfﬁj;lj ol Ssy 2 doys Yo
Sp el oo w b S Ll s Shas
Al GBS Ll sl & (5 oRIAD)

oo onl il YU s Shee 5 e (10) O i

2555 sl 4S5 oS Olaw J:f;l.:» ds e =¥ J gl
Table 4. Comparison of average quantitative and qualitative traits of chickpea lines.

sl .Sl B N i T TR Wy D P SN Wty U i PR W gty D HS PP e
Sy s N e S s N AW Sl ;;::t)ype
Number of pods ~ Plantheight 4oy 10909%  days to 50% days to 50% days to 50% Code
per plant maturity sheathing flowering germination
10.25 ¢ 45502 96.00 81.00° 75.00° 22.00%® 1
12.25 °f 38.25 ™ 96.00 81.00° 75.00° 2150 ® 2
13,25 bedef 39.75° 96.00 81.00° 75.00° 21.00%® 3
12.75 %f9 33.50¢ 96.00 81.00° 75.00° 2150 ® 4
13.00 < 35.25¢ 93.00 ¢ 78.00 ¢ 72.00 % 22502 5
14.00 0cdef 33.50¢ 93.75 ¢ 78.50 72.00 % 21.25% 6
16.25°2 33.25¢ 95.25° 79.25 % 72.00 % 21.00 % 7
14,75 e 36.00 96.00 ® 79.75° 74.25% 21.25% 8
11.50 ™ 34.25¢ 97.00 2 81.00° 75.00 22.00 % 9
15,75 % 35.25¢ 94.00 ¢ 78.00 ¢ 68.00 f 20.00° 10
15,25 35.75 ¢ 97.00° 81.00° 73.50 20.75 11
14,50 et 33.50¢ 94.00 ¢ 79.00 *© 7250« 21.75 % 12
15.50 ¢ 35.25¢ 95,50 ° 79.00 ™ 71.00°¢ 21.75 % 13
13,75 bedef 35.00¢ 95.75° 77.75¢ 72.00 % 20.25 14
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branches secondary primary weight Total seed Number of Code
branches branches weight per plot  plants per plot
1.25¢ 20.25°¢ 3.25%® 31.11% 392.93¢ 141.25 % 1
4.25°¢ 22.25 2.50 " 29.42 % 52457 2 138.25 % 2
4.00° 23.25 2ed 3.00 ®° 28.59 @ 44331 128.50 ¢ 3
375°¢ 22.75 3.00 *° 29.91° 450.11 > 143.75® 4
375°¢ 23.00 2 3.00 28.05 % 517.07 ® 149.00 ® 5
375°¢ 24.00 2.00¢ 31.10° 528.452 155.00 6
400°¢ 25502 3502 32.02° 520.35 ® 152.05 ® 7
450°¢ 24.50 *° 2.50 > 28.07 ¢ 516.98 ® 145.25 ® 8
350° 21.75 % 3.00 32.17° 419.86 ** 139.75 9
7.75° 25.25 @ 2.25% 26.76 503.84 146.75 ® 10
6.50 ® 25.25 3.25% 25.26 ¢ 487.61 % 145.00 ® 11
5.00 ™ 24,00 2 3.25%® 27.95 % 494.21 % 143.25® 12
375°¢ 24.75 2.50 "™ 27.98 ® 541,932 150.25 ® 13
5.25 % 23.00 3.25%® 27.25°¢ 521.21%® 141.50 *° 14

(P<~/~0) J.Jb:g;a olis Qﬁl: LS\MBJ\.;: Q}AJTMA;-}_T[;LA)L%SW\) LS)\%;"*‘ qus gQ}:w.rjA)ég_itﬁug_éjf

Different letters in each column show a significant difference among the treatments according to Duncan's multiple

range test (P<0.05)
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Table 5. Estimation of variance components, coefficients of phenotypic and genotypic variations, and broad
heritability for different traits.

(Ls ) Q‘)?:"-’“Vij“p

o-bols sl sy

Srbsdls
Coefficient of variation (%) Estimation of variance components (4os) oses Slis
o 5 o 5 e TS 53 Broad Traits
Genotypic Phenotypic  Environmental ~ Genotypic ~ Phenotypic  heritability (%)
5wl o b
41 6.29 1.96 0.01 1.97 5 3 ST e B B O
days to 50% germination
S 2oy G
221 331 0.56 4.095 4.655 87 S 23 B B O
days to 50% flowering
S Ao, 00 b s,
131 1.62 0.37 1.62 1.99 81 P S 22 Bt B S
days to 50% sheathing
S 4 b
145 154 0.49 137 186 73 e e A K S
days to 90% maturity
5 5 ol
8.47 10.31 2.73 10.2 12.93 78 cn T
Plant height
. e s - S
1.32 16.42 2.68 2.29 4.97 46 o3 B sl L
Number of pods per plant
- 55 okilasl &5 |
3.10 6.32 72.24 25.33 74.92 33 0 ekl g sl
Number of plants per plot
. | .
8.46 12.25 1861.63 1615.31 3476.94 46 S A2l S 05
Total seed weight per plot
S 05
61.21 62.34 0.48 328.82 329.30 99 Rl
100 grains weight
Wl als sl
1321 20.13 0.211 0.144 0.355 40 P AT S
Number of primary branches
3G as L sl
5.36 8.11 2.49 1.645 4135 39 Pt S
Number of secondary branches
L 4L sl
31.47 42.32 159 1.86 3.45 54 S A5 2

Number of sick branches
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Table 6. Phenotypic (upper diameter) and genotypic (lower diameter) correlation coefficients between
different traits in chickpea lines.

oles
12 11 10 9 8 7 6 5 4 2 1 .
Traits
H 2 2 2 2 2 * 2 2 2 2 o ..
— $lgm Lo ;300 U 34,0
=8 g g 8 58 B 8 S 8 3 - ST
S S [S] <} < Q < IS} = =} <} 1- days to 50% germination
* E 2 e g . : E . H e g .
<2} o Loy 00 U 5, -Y
2 © @ Q © 3 < E 3 2 - g e BY) _
< IS] IS S} < < Q@ [} S} IS} S} 2- days to 50% flowering
2 2 2 2 * ¥ * * ¥ i g S O b g, =Y
& S 9 = @8 8 8 2 © - ° N AN o2 O U
Q@ Q@ IS} =] < < < S] IS <] =] 3- days to 50% sheathing
2 2 e 2 2 * 2 ] H B 2 c .
Ao 340 b5y, -F
Y § § g 8 B & g < & 8 8 ks o 8 S
S S =} o @ < o o =] o Q 4- days to 90% maturity
2 * 2 e e * * 2 e e e C el
— o o © g el )l -0
T 8 § g9 g § 8 - 5 2 3 3 e
< < IS o [} < < <} <} =} IS} 5- Plant height
¥ ¥ 2 2 £ H * 2 * £ * . g s . Z
G e sl Sl =7
g g & ¢ ¥ g - B8 I 8 8 % > -
S = (=] S} S 1=} < = < < < 6- Number of pods per plant
2 H g e e . AP S g S5 a5 elilasdly 4 slaas -V
8 3 I 3 < _. © < i 0 0 = o
IS IS < IS IS S < < < < S 7- Number of plants per plot
" . e z 2 * e g y 2 e - ; 55
[N < oo als O35 A
y ¥ ¥ 5 - g @3 3 8 ¥ I & 5 o~ 02 <o J 8s
IS [S] S S} =} S} o S} <? Q@ Q 8- Total seed weight per plot
" » »
¥ 2 2 F 2 2 2 2 2 2 2 i©s Y
N 0 o wls Lo O
~ < 8 — 8 8 = : 8 R % & i i
S S IS} =} =} Q =} o =} =} =} 9- 100 grains weight
2 2 A 2 2 2 2 o » » w
e e g g ¢ g gl ol sl -1
5 Y <« g8 8 3 8 g 8 g9 § -9 e
=) < IS) Q Q Q IS) <} =} <} S 10- Number of primary branches
% 2 2 N % H * 2 2 H g e | .
© a9l e ls slaas =)
3 - = § & g ®w w & g 8 g "f
= 3 o S =1 < S o =} o 11- Number of secondary branches
P e H © ° $ e 2 2 « b .
E 2 2 1t
~ Loo 4=l sl =Y
- g 9 R 8 & 8 8§ = 8 b ¢ -
S S S =} 1=} [} Q@ Q@ Q@ < S} 12- Number of sick branches

Sl sme f.w).w);a oy ) JL@';-\CE,A):)\%;&.« \.,.:JJ,JAJ.n 5«
** * Significantly differences at the 1 and 5% of probability levels, respectively and ™ represent non-significant
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