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Table 1. Specifications of collecting areas of studied anise populations
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Table2. Combined analysis of variance for the studied traits of the anise populations
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Table 2 (continue). Combined analysis variance for the studied traits of the anise populations
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Table 3. Correlation coefficients of the studied traits of the anise populations
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Table 4. path analysis of seed yield in the anise populations
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Figure 1. Path Diagram of seed yield in the anise populations

2 led 1 bl 3 Slae (5158 Coge (lao )
P bl duog gly adles 3y dl.b&w'gb'd}l
ey Cdio 93 (pl 4 i S bS5 (algp g f ulyd
Dgis

3550 Oyl GloCumer Cule 4355 9 (g S ) 4305
i g Wiy ) i ol Glaw &S dged et alllas
0,8 as oximd LSS (glin! oy yone laie 4 iy &b
odos LiSu g 03,5 g |y ol Olpdi aops OF il
oy mabime Sl 1y @l 3Slae b clin ) (Stasod
Dged duogl Cauo 93yl (gl IS L1y el &l

2 iz ol Glas oS S A el o Eoeze (O

Ul ppste Olee 4 i 0 b ol 5 Gy
I C)T Olyass oy ol &l 5)Sloe odins JSis
ol (Ssed odes o S ol e o ang
g 2 o oSl bl i (31 1y il 5)Sles | las
Olgse Nyl Lt daly pa b cians g0 ol Cpicren
S Chio 9> opl 4 a2 b ) gl lacaigy S
b 500 Byl jl oges duogs i 5 Sles pudions s Mol
5 oyl sladild 1 osel vy Luilel Cuenl 4 avg
2 bl 2ySles b aily 3 Slas b sxo g Cotto ([ Siuon
)'\ oslawl b uW‘ L;Ltauﬁy) 5 um;)f c(\J‘()) oS u;l


http://dx.doi.org/10.29252/jcb.9.22.142
http://jcb.sanru.ac.ir/article-1-845-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-15 ]

[ DOI: 10.29252/jch.9.22.142 ]

VeV WAS il VY 05l0s [t Jls [s5)); ol oMol dsliimg,

&l

1 Abou El-Nasr, T.H.S. and M.E.S. Ottai. 2012. Enhancement of essential oil yield of egyptian anise,
Pimpinellaanisum, L. by individual plant selection. Australian Journal Basic and Applied Sciences, 6: 510-
517.

2. Abou El-Nasr, T.H.S., M.A.A. Al-Kardy and A.S. Shalaby. 2003. Genetic improvement for fruit and
essential oil yield in anise (Pimpinella anisum L.). Journal of Genetic Engineering & Biotechnology, 1:
339-354.

3. Al Mofleh, I., A. Alhaider, J.S. Mossa, M. Al-Soohaibani and S. Rafatullah. 2007. Agueous suspension of
anise (Pimpinella anisum) protects rats against chemically induced gastric ulcers. World Journa of
Gastroenterology, 13: 1112-1118.

4. Ardan, N., G.RB.Z. Bila, O. Erc.ment, A.B. Sarihan and G.M. Ahmet. 2004. Variation in Essential Oil
Content and Composition in Turkish Anise (Pimpinella anisum L.) Populations Turk Journal Agriculture,
28: 173-177.

5. Atesh, D.A. and O.T. Erdogrul. 2003. Antimicrobia activities of various medicinal and commercial plant
extracts. Turkish Journal of Biology, 27: 157-162.

6. Bahramingad, A., G. Mohammadi-Nejad and A.K. Mihdzar. 2011. Genetic diversity evaluation of Cumin
(Cuminum cyminum L.) based on phenotypic characteristics. Australian Journal of Crop Science, 5: 304-
310.

7. Balouchzaehi, A.B. and Gh. Kiani. 2013. Determination of Selection Criteriafor Yield Improvement in Rice
Through Path Analysi. Journa of Crop Breeding, 5: 75-80 (In Persian).

8. Besharati-Seidani, A., A. Jabbari and Y. Yamini. 2005. Headspace solvent microextraction: A very rapid
method for identification of volatile components of Iranian Pimpinella anisum seed. Analytica Chimica
Acta, 530: 155-161.

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

10. Ghanbeari, J., G. Khgjoei-Ngad and G. Mohammadi-Nejad. 2014. Casual explanation of the relationships
between seed yield and some yield components in cumin (Cuminumcyminum L.) by different multivariate
statistical analysis at different sowing dates. Ethno-Pharmaceutical Products, 1:15-22.

11. Ghasemi, F. 2013. Selection for drought tolerance in cumin Master's thesis Faculty of Agriculture
University of Kerman. Iran, 121 pp (In Persian).

12. Golkar, P., A. Arzani and A.M. Rezaei. 2011. Determining relationships among seed yield, yield
components and morpho-phenological traits using multivariate analyses in safflower (Carthamus
tinctorious L.). Annals Biological Research, 2: 162-169.

13. Ipek, A., S. Demirayak and B. Gurblz. 2004. A Study on the Adaptation of Some Anise (Pimpinella
anisumL.) Population to Ankara Conditions Tarim Bilimleri Dergisi, 10: 202-205.

14. Jahani, M., Gh. Nematzadeh and Gh. Mohammadi Nejad. Evaluation of Agronomic Traits Associated with
Grain Yield in Rice (Oryza sativa) Using Regression and Path Analysis Journa of Crop Breeding, 7: 115-
122 (In Persian).

15. Kassahun, B.M., G. Alemaw and B. Tesfaye. 2013. Correlation Studies and Path Coefficient Analysis for
Seed Yield and Yield Components in Ethiopian Coriander Accessions. African Crop Science Journal, 21:
51-59.

16. Lubbe, A. and R. Verpoorte. 2011. Cultivation of medicinal and aromatic plants for specialty industrial
materials- A review. Industria Crops and Products, 34: 785- 801.

17. Omidbaigi, R. 2000. Production and Processing of Medicinal Plants. 3" edition, 3: 26-36 (In Persian).

18. Poormohammad Kiani, S., P. Maury, L. Nouri, N. Ykhlef, P. Grieu and A. Sarrafi. 2009. QTL analysis of
yield-related traits in sunflower under different water treatments. Plant Breeding, 128: 363-373.

19. Rajeshwari, C.U., M. Abirami and B. Andallu. 2011. In vitro and in vivo antioxidant potential of aniseeds
(Pimpinella anisum). Asian Journal of Experimental Biological Sciences, 2: 80-89.

20. Sabzi Nojadeh, M. 2015. Evauation of genetic structure of fennel (Foeniculum vulgare Miller) populations
using I SSR markers agronomic traits and response to tissue culture Thesis of Ph.D. Faculty of Agriculture
University of Tabriz (In Persian).

21. Sanker, K.B. and M.A. Khader. 1991. Correlation studies and path analysis of yield and yield components
in coriander. South Indian Horticulture, 39: 384-386.

22. Sefidan, A.Y., M. Valizadeh, S. Aharizad and M. Sabzi. 2014. Path anaysis of grain yield, some
morphological traits and essential oil content in different fennel (Foeniculum vulgare Mill.) populations.
Journal of Biodiversity and Environmental Sciences, 4: 10-15.

23. Shojaii, A. and M. Abdollahi Fard. 2012. Review of Pharmacological Properties and Chemical Constituents
of Pimpinella anisum. International Scholarly Research Network, 2012: 1-8.

24, Tdci, I., |. Demirtas and A. Sahin. 2009. Variation in plant properties and essentia oil composition of
sweet fennel (Foeniculum vulgare Mill.) fruits during stages of maturity. Industrial Crops and Products, 30:
126-130.

25. Ullah, H., A. Mahmood, M. ljaz, B. Tadesse and B. Honermeier. 2013. Evaluation of anise (Pimpinella
anisum L.) accessions with regard to morphological characteristics, fruit yield, oil contents and
composition. Journal of Medicina Plants Research, 7: 2177-2186.

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. Journa of Plant
Breeding and Crop Science, 2: 129-133.


http://dx.doi.org/10.29252/jcb.9.22.142
http://jcb.sanru.ac.ir/article-1-845-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-15 ]

[ DOI: 10.29252/jch.9.22.142 ]

Journal of Crop Breeding VoI. 9, NO. 22, SUMMEN 2007 .......couiiuiiiit ittt et et e e e et et e e e 148

Determining the Most Important Traits Affecting Grain Yield in Iranian Anise
(Pimpinella anisum L.) Populations Based on Regression Analysis and Path
Analysis

Azam Maleki?, Jalal Saba?, Majid Pouryousef?, Hossein Jafari® and Ali Ashraf Jafari®

1- PhD Student of Plant Breeding, University of Zanjan (Corresponding author: malekyaz@gmail.com)
2- Associate Professor, Department of Agronomy and Plant Breeding, University of Zanjan
3- Agricultural Research and Education Centre of Zanjan
4- Professor, Research Institute of Forests and Rangelands, Agricultural Research, Education
and Extension Organization (AREEO), Tehran, L.R. Iran
Received: January 5, 2016 Accepted: June 1, 2016

Abstract

In order to determine the most important components of anise grain yield using regression
analysis and path anaysis, an experiment was conducted with 12 anise population in a
randomized complete block design with three replications at research farm of the agricultura
faculty, University of Zanjan in 2014 and 2015. The evauated traits were days to flowering,
days to maturity, grain filling period, plant height, number of primary branches per plant,
number of secondary branches per plant, 1000-grain weight, number of umbes per plant,
umbelet numbers per umbel, number of grains per umbel, grain yield, biologica yield and
harvest index. Combined analysis of variance showed significant differences between the
populations from the all of studied traits. Days to maturity, number of umbels per plant, number
of grains per umbdl, biologica yield and harvest index had significant positive correlations with
grain yield. Stepwise regression anaysis showed that the number of umbels per plant and
number of grains per umbel justify 53 percent of the grain yield variations. Also, path analysis
showed that direct effects include the main portion of correlation of these traits with grain yield.
Since the traits have not negative relationship together, selection of anise genotypes using these
two traits can be recommended to indirect improve grain yield.

Keywords: Anise (Pimpinella anisum L.), Indirect selection, Number of grains per umbel,
Number of umbels, Yield components
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