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Table 1. 49 cumin ecotypes belong 9 different provincesin Iran
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Table 2. Combined analysis of variance of traits
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Table 3. Correlation coefficients of morphological traitsin normal irrigation
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Table 4. Correlation coefficients of morphological traitsin drought stress
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Table 5. Results of regression for seed yield in normal irrigation
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Table 6. Results of regression for seed yield in drought stress
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Table 7. Results of path analysis for seed yield in normal irrigation
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Table 8. Results of path analysis for seed yield in drought stress

Gyb 3 paiane yue ol 31

&bl o5 o 4 &gy > > eiiane <l 51 olas
-l o[-0 - v Gy yd yix
-y - AN Ay Sy 4l

- - [e¥ -/ AN &l a0
-$0 ablesdly il gl

Cols 3 9oLy yi Al Gl el Slgioe ol
a5 gy j0 i Sl Glas Cuedl 25 5, Slos iol38l
I e bl 55 3, Slae by Yl (Siuon 5 iz 55 4l
bl 55 (V) el 0ad (135 55 500 (e (g9
M3 0js Gk 1 iz ) &l et i 3l 394000 ()bl
sy ol gyl jl &ly Hlia )59 paiions s 51 Jolze il
48— 1) Cio 93 (il (wgSae ataily g Bl o ji>
W go lid =il i bl s o cols) b Wl e
M2 ig el sl jd yor )3 Al Sl a2 o cpl i
Fol ezl g oSles e Lailyy e il G20 &b
ol (g9, yo wlabss wbl o 40)58 0 slohg Cucal
5, Sl slial 5l (goliws a5 dad o i oyl yix ealgils
asly Hlia 59 9y 53 Al dlasi gy 40 i dliad AL

3) B 3 ) Sles s 53 (ol jwds Cuonl

g0 (St colpd gadllas > Sl 4 g L

38ee b ly (Stued (p pie o 93y )3 4l 5 Slas
Olis yoylu (o8 adLld olasi 5 &gy j0 i dliad S35 am
Slas Jloy oo )3 pl5 4 pB o ,S ) zols 5o Lol ol
P gz il g o8 Ll dlasy gy i ol
J3m 03 9 5 3 W gy )3 i las Slao A5 b
A ang g Bad e )S) Jlo dyly &S Loy Jlas 4l
S =S 000 &S 29 o ATt Cule &350 | Jf’b s
bl baly) )3 53 g oo e 4325 )Ll ) ]
2 S bilg) 5 4SS LS 9 23L 5Lyl b it (e

ol Sl 4y a5 b & 3,508 s Slis o
OloSese &gy iz dlaws b 5l o )8 sl dlas (YL
el Jdoe olS gusk) Jlayi Ll )3 o5 €85 e


http://dx.doi.org/10.29252/jcb.8.18.160
http://jcb.sanru.ac.ir/article-1-652-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 |

[ DOI: 10.29252/jch.8.18.160 ]

\las s 00) 3)Slas b S5jglgh g0 wlao buly) b))

Onmed 9 e 0y (o9 Sloodg (aullae lp ams e 4l ol @l el p g (S5 psba
o=l o il o ySles yiul38l jslatedy — e pue ol S i g Jley byl b gy dde o i sl cis
D95 (6 b MST Wb o il e 3y Slas 1 oYL g Co paitians il gl)b

&l

1. Ariyo, O.J., M.E. Pkenova and A. Fatokun. 1986. Plant character correlations and path analysis of pod
yield in okra. Euphytica, 36: 677-686.

2. Bahramingiad, A., Gh. Mohammadi-Negjad and M. Khadir. 2011. Genetic diversity evaluation of
%J{rga 7(Cumi num cyminum L.) based on phenotypic traits. Australian Journa of Crop Science, 5:

3. Blum, A. 1988. Genetic variation for contribution of pre-anthesis assimilates to grain yeild in spring
wheat. Journal of Genetics and Breeding, 50: 47-56 .

4. Cattivelli, L., F. Rizza, F.W. Badeck, E. Mazzucotelli, A.M. Mastrangelo, E. Francia, C. Marg, A.
Tondelli and A.M. Stanca. 2008. Drought tolerance improvement in crop plants. An integrated view
from breeding to genomics. Field Crop Research, 105: 1-14.

5. Darvishzadeh, R., H. Hatami-Maleki and A. Sarrafi. 2011. Path analgsis of the relationships between
yield and some related traits in diallel population of sunflower (Helianthus annuus L.) under well-
watered and water-stressed conditions. Australian Journal of Crop Science, 5: 674-680.

6. Del Moral, L.F., G. Rharrabti, Y. Villegas and C. Royo. 2003. Evaluation of grain yield and its
components in durum wheat under Mediterranean conditions. An Ontogenic Approach. Agron
Journal, 95: 266-274.

7. Dewey, D.R. and K.H. Lu. 1959. A correlation and path-coefficient analysis of components of crested
wheat-grass seed production. Agronomy Journal, 51: 515-518. . ) )

8. Duarte, A.R. and M.W. MS. 1972. A path coefficient analysis of some yield component interrelations
in field bean (Phaseolus vulgaris L.). Crop Science, 12: 579-582.

9. Ehsanipour, A., K. Razmjoo and H. Zeinali. 2011. Effect of nitrogen rates on yield, yield components
and essential oil content of several fennel (Foeniculum vulgare Mill.) populatios. Iranian Journal of
Medicinal and Aromatic Plants, 28: 579-593 (In Persian). ) A

10. Farshadfar, E. 1997. Application of biometical genetics in plan breeding. 2™ edition. Taghebostan
publication, Kermanshah, Iran, 528 pp (In Persian).

11. Fischer, R.A and R. Maurer. 1978. Drought resistance in spring wheat cultivars.grain yield response.
Australian Journal of Agricultural Research, 29: 897-912. _ _

12.Garcia de! Moral, L.F., JM. Ramos, M.B. Garcia del Mora and M.P. Jimenez-Tejada. 1991
Ontogenetic approach to grain production in spring barley based on path-coefficient analysis. Crop
Science, 31: 1179-1185. o _

13. Ghanbari, J. Gh. Khajoeinglad and Gh. Mohamadingjad. 2014. Casua explanation of the
relationships between seed yield and some yield components in cumin (Cuminum cyminum L.) by
(iigféegent multivariate statistical analysis at different sowing dates, Ethno-pharmacuticale Products, 1:

14.Kafi, M. 2002. Cumin (Cuminum cyminum) Production and Processing, Mashhad University
publication, Mashhad, Iran, 195 pp (In Persian). ) o ) _

15. Kumar, JH., T. Singh, D.S. Tonk and R. lal. 2002. Correlation and path coefficient analysis of yield
and its components in summex moong (vignaradiate L. wilczek). Crop Science, 24: 374-377.

16. Ludliow, M.M., F.J. Santamaria and S. Fukai. 1990. Contribution of osmotic adjustment to grain yield
of Sorghum biocolor L. Moench. Under water limitedconditions water stress after an thesis. Australian
Journal of Agriculture Research, 41: 67-78.

17. Mirzaie-nodoshan, H. 1997. Programme for path analysis. Forests and Rangelands Research Institute.
Tehran. Iran. 27 pp.

18. Mohammadi, S.A., B.M. Prasanna and N.N. Singh. 2003. Sequential path model for determining
interrelationshi gs among grain yield and related characters in Maize. Crop Science, 43: 1690-1697.

19. Piepho, H.P. 2000. A mixture-model approach to mapping quantitative trait loci in barley on the basis
of multiple environment data. Genetics, 156: 2043-2050.

20. Nemati Lafmajani, Z., S.R. Tabaei-Aghdael, M.H. Lebaschi, A.A. Jafari, A. Najafi Ashtiani and M.
Daneshkhah. 2012. Path analysis of Rosa damascena Mill. Performance under different conditions.
Iranian Journal of Medicinal and Aromatic Plants, 27: 561-572 (In Persian).

21.Razi, H. and M.T. Assad. 1999. Comparison of selection criteria in normal and limited irrigation in
sunflower. Euphytica, 105: 83-90.

22.Rizza, F., FW. Badeck, E. Mazzucotelli, A. Mastrangelo, E. Francia, L. Cattivelli, C. Mare, A.
Tondelli and A.M. Stanca. 2008. Drought tolerance improvement in crop plants: An integrated view
from breeding to genomics.Field Crop Research, 105: 1-14.

23. SAS Institute. 2001. User’s guide. Release 8.2: 225-293. (SAS Institute; Cary, NC) _

24.Sopb, S., L.T. Wilson and A.M. McClung. 1998. Path analyses of yield and yield-related traits of
fifteen diverse rice genotypes. Crop Science, 38: 1130-1136. )

25. Tuberosa, R. and S. Salvi. 2006. Genomics-based approaches to improve drought tolerance of crops.
Trendsin Plant Science, 11: 405-412.

26. Wright, S. 1921. Correlation and causation. Journal of Agricultural Research, 20: 557-585.

27.Yasin, A.B. and S. Singh. 2010. Correlation and path coefficient analyses in sunflower. Journal of
Plant Breeding and Science, 2: 129-133.


http://dx.doi.org/10.29252/jcb.8.18.160
http://jcb.sanru.ac.ir/article-1-652-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 |

[ DOI: 10.29252/jch.8.18.160 ]

Journal of Crop Breeding Vol. 8, N0O. 18, SUMIMET 2016 ... .....utititiiiie e et et e e et e e e et e e e et e r e et e e e eeeanes 165

Evaluation of Relationships between Mor phological Traitsand Grain Yield in
Cumin (Cuminum cyminum L.) under Normal and Drought Conditions

Azadeh Karimi Afshar®, Amin Baghizadeh® and
Ghasem Mohammadi-Nejad

1- M.Sc., Graduate University of Advanced Technology of Kerman
(Corresponding author: azadehkarimi.a@gmail.com)
2- Associate Professor, Graduate University of Advanced Technology of Kerman
3- Assistant Professor, University of Shahid Bahonar Kerman
Received: July 3, 2014 Accepted: January 5, 2015

Abstract

To evaluate relationships between morphological traits affecting grain yield of cumin herb,
an experiment was conducted as split plot in a randomized complete block design with two
replications in two years (2011-2012) in Shahid Bahonar University of Kerman Research Field.
In this study, the main plots were two irrigation regime levels and sub-plots were forty nine
cumin ecotypes which they are sub-populations belonged to nine populations from different
provinces of Iran. Analysis of Multiple linear regressions showed that in stress condition traits
such as number of umbels per plant, number of seeds per umbel and 1000-seed weight had the
greatest effects on yield performance and also determine 80% of the yield variation among the
studied ecotypes. In norma condition 77% variation of yield were explained by umbels per
plant, number of branches and number of seeds per umbel. In order to identify the direct and
indirect effects of traits on yield, a path analysis was carried out based on the variables entered
into the fina regression. Due to a direct effect on the performance of both criteria, number of
umbels per plant is determined as the most important part of yield and because of high direct
effects on yield in both conditions supposed to be as a proper criterion for considering
production ability of cumin genotypes that can be recommended for using in breeding programs.
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