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Table 1. Longitude, latitude and altitude of the
collected areas of Plantago major ecotypes.

PRV

IR V-Y 0 ‘saab LS)LM lJ U.QT M) ) J’b )I 8‘-‘“)‘
e
o Silie 5 yia e YOV g il (S0 Lo by® b
T I _ T = sl @ldlpe oWl A jhitude
ol bl Ceizman ol ol 5 SOl 4z 50 VP lse (gleo Ecotype Latitude Longitude (m)
u.».’).: aQ ddlaie u.)‘ o Loo d,ua.o ).J‘» 9 Jﬁ‘» Wl ¥ ey 32°52° 59°12° 1491
= Birjand
wlbblgr losle) cul ol 5 ile ax 0 YA 4 T trjan 36
L e Ll ‘ s O 33043 59°10° 1432
ol Jlo jo sl plspgol bl (s98, plul,> Gheyen
Pgr ¥ Jgaz o) JSS Bilae 5 WINPT 3se16 590137 1451
. _ . Torbat heydariyeh
Ja.wj w0, g0 uLbL.S )l oolawl b AJL....M.A) 6LQ.» Qo 40 .
= . 35°16 59°38 999
iy 2o yd drbre lp g Gt S0 o Jsb L0 S e Mashhad
b ool Vol 51 lalS (sl ailinss S g 6021 850
Kalat
=l us o .
_ . _ P 37008 570160 1120
G e oiy GlelS oluws [yl I LS HlolS olas) Bojnord
(1] oo x (Gl :
oo il YO Bos 4y o5ud SO ol ey (g 5lwoslal (6l
00) Sd rand g asglS 05 0,5 Cyo w5
40 — 50
== s\ Precipitation
35 Les =S1s> Maximum temperature L 40
Les Jals> Minimum temperature .
30 I\JW— 30
29, o
3 25 w20 O 5
b g TV = 5
_335 20 -0 5 3
R H .‘. ; A AT b '_{‘,’
xi 8 15 : g_.’ & 3 '.: L7, - 0 Q.
\_‘;'p_.h ) ) g ‘:'\
10 - 105 &
L | l|1 ”
o || || | f | II bl I | I | | 'l || ) || | -30
Wysed e oM L (00 cere aEul cudgyd caipadl oy L5 Wb
September August
2014 2015

WAY-QF o5 Jlo b agelicn 3 &30 Fisk o3l we 9 il yiSTas g Jlas glalos ) S5

Fig. 1. Daily minimum and maximum temperature and precipitation of Mashhad during Plantago major L. growing

season in 2014-2015.
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Table 2. Weather conditions of Mashhad during the growing season of 2014-2015
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Table 3. Sources of variation, degree of freedom and mean squares of the planting date and ecotype on yield and yield
components of Plantago major L. during growing season in 2014-2015.
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Table 4. Interaction of planting date and ecotypes of Plantago major L. in different traits during the growing season in

2014-2015
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Means in each column followed by the same letters are not significantly different at 0.05 probability level using of
Duncan test
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Table 5. Comparison of mean the spike length, number of capsules, seed in capsule, 1000 grain weight and grain yield

ecotypes of Plantago major L.
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Means in each column followed by the same letters are not significantly different at 0.05 probability level using of Duncan test
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Table 6. Correlation coefficients between survival percentage, morphological traits, yield and yield
components of Plantago major L. during growing season in 2014-2015.

wlhe 2 3 4 5 6 7 8
Traits
1 F-TRRVRRY 1
Survival percentage
2 4'1""*".' J,.‘o 0.0ons 1
Spike length
3 S dsb o1 030 1
peduncle length
4 Jyuaf ol g ogm g14n 015 1
Number of capsules
5 dyesf 2wl o 033" 041" 0767 1
Seed in capsule
6 “ooleois goam o1 014m 062" =051 1
1000 grain weight
7 dloasdas o1 039" 046" 078° 097" 034 1
Grain yield
8 PSS oa1m 008™ 0467 0717 062" 046" 062" 1
Biomass
9 Hepetl g gm 027 001 017% 020% 027" 022 0.61"

Harvest index

S g yuf g o0 miy g de 0 S Jliizl Zolaw 1o s poe o5 NS g e
# ,%%and ns: significant at one, 1 and 5% probability levels and non-significant, respectively.

Acquadh. G., 2012. Principle of Plant Genetics
and Breeding. 2nd ed. Willey Blackwell,
Oxford.

Akbari Nia, A., Daneshian J., Mohammadbeigi,
F., 2006. Effect of nitrogen fertilizer and plant
density on seed yield, essential oil and oil
content of Coriandrum sativum L. Iranian
Journal of Medicinal and Aromatic Plants, 22,
410-419. [In Persian with English Summary].

Bhagat, N.R., 1980. Studies on variation and
association among seed yield and some
component traits in Plantago ovata Forsk. Crop
Improvement. 7, 60-63.

Farhad, 1.S.M., Bhowmik, S.K., Amir Faisal,
A.H.M., 2015. Effect of variety and planting
time on the productivity of fenugreek in coastal
area. World Journal of Agricultural Sciences.
11, 164-168.

Farahani Pad, P., Paknejhad, F., Fazeli, F., Ilkaie,
M.N., Davoodifar, M., 2012. Effect of planting
date on dry matter and yield components in four
soybean cultivars. Iranian Journal of

&l
Agronomy and Plant Breeding. 8, 203- 212. [In
Persian with English Summary].

Fathi, Gh., Enayat Gholizadeh., M.R., Razaz, M.,
2012. Response of yield and grain yield
components of canola different cultivars to heat
and planting date. Journal of Crop Physiology.
4, 21-36. [In Persian with English Summary]

Filippo D’Antuono, L., Moretti, A., Lovato, A.
F.S., 2002. Seed yield, yield components, oil
content and essential oil content and
composition of Nigella sativa L. and Nigella
damascena L. Industrial Crops and
Products.15, 59-69.

Ghorbanzadeh Neghab, M., Rassam, Gh,,
Dadkhah, A.R., 2014. Evaluation of yield and
seed fatty acid compositions of Safflower
(Carthamus tinctorius L.) cultivars in Shirvan
region. Iranian Journal of Medicinal and
Aromatic Plants. 30, 382-390. [In Persian with
English Summary].

Gil, M.K., Egesel, C.O., Turhan, H., 2008. The
effects of planting time on fatty acids and



YAO st alsmgen] Luls 8 an i Kin b o5uly bl Sl oy s Sem 5 gage0],

tocopherols in chickpea. European Food
Research and Technology. 226, 517-522.

Hall, M.H., Collins, M., 2017. Forage
Establishment. Forages, Volume 1: An
Introduction to Grassland Agriculture, 1, 221.

Hedayat Abadi, F. Nezami, A., Kafi, M.,
Shabahang, J., 2015. Effects of sowing time on
yield of black seed (Nigella sativa L.) ecotypes
under Mashhad conditions. Iranian Journal of
Field Crops Research. 12, 632-640. [In Persian
with English Summary].

Inci, N.E., Toker, C., 2011. Screening and
selection of faba beans (Vicia faba L.) for cold
tolerance and comparison to wild relatives.
Genetic Resources and Crop Evolution. 58,
1169-1175.

Kobraee, S., Shams, K., Pazoki, R. 2010. Effect
of cultivar and sowing date on grain yield and
quantitative traits in chickpea (Cicer arietinum
L.). Iranian Journal of Agronomy and Plant
Breeding. 6, 53-64. [In Persian with English
Summary].

Mirmiran, M., Nezami, A., Kafi, M., 2018. The
effect of freezing stress on electrolyte leakage
of Trigonella foenum-graecum L.
Environmental Stresses in Crop Sciences. 1,
185-196. [In Persian with English Summary].

Mohebodini, M., Mehri, N., Fathi, R, 2019.
Evaluation of genotype and environment
effects on agro-morphological traits in black
cumin (Nigella sativa L.) ecotypes. Journal of
Crop Breeding. 11, 108-117.

Moore, G., Sanford, G., Wiley, T., 2006. Prennial
pastures for western Austrailian. Bulletin 4690.
Perth.

Nezami, A. 2003. Evaluation of cold tolerance in
chickpea (Cicer arietinum L.) in order to
autumn sowing in the highlands. Ph.D. Thesis,
Ferdowsi University of Mashhad. [In Persian].

Nezami, A., Bandara, M., Gusta, L., 2012. An
evaluation of freezing tolerance of winter
chickpea (Cicer arietinum L.) using controlled
freeze tests. Plant Science. 92, 155-161.

Nezami, A., Bagheri, A., 2005. Responsiveness
of cold tolerant chickpea characteristics in fall
and spring planting: II. Yield and yield
components. Iranian Journal of Field Crops
Research.3, 156-170. [In Persian with English
Summary].

Nezami, A. Khorramdel, S., Nassiri-Mabhallati,
M., Mohammad-Abadi, A., 2009. Effect of
planting dates on cumin (Cuminum cyminum
L.) landraces in Mashhad conditions. Journal of
Environmental Stresses in Crop Sciences. 2, 1-
13. [In Persian with English Summary].

Nezami, A., Sanjani, S., Ziace, M., Soleimani, M.
R., Nasiri Mahalati, M., Bannayan aval, M.,
2012. Evaluation of freezing tolerance of
Cumin (Cuminum cyminum L.) under
controlled conditions. Agricultura. 81, 75-84.

Ramesh, M.N., Farooqi, A.A., Subbaiah, T.,
1989. Influence of sowing date and nutrients on
growth and yield of Isabgol (Plantago ovata
Forsk). Crop Research Hisar. 2, 169-174.

Sagar, G.R., Harper, J.L., 1964., Plantago major
L., P. media L. and P. lanceolata L. Journal of
Ecology. 52, 189- 221.

Samuelsen, A.B., 2000. The traditional uses,
chemical constituents and biological activities
of Plantago major L. A review. Journal of
Ethnophar macology. 71, 1 -21.

Singh, V. K., Dixit, R.S., 1992. Effect of moisture
regims and sowing date on chickpea (Cicer
arietinum). Indian Journal of Agronomy. 37,
739- 743.

Subhan, F., Khan, M., Jamro, G.H., 2004. Effect
of different planting date, seeding rate and
weed control method on grain yield and yield
components in wheat. Sharhad Journal of
Agricultural Sciences. 20(1), 51-55. [In Persian
with English Summary].

Torkaman Nia, A., 1997. Investigate the effect of
planting time on Nigella sativa yield in Torbat-
e-Jam condition. Bachelor thesis. Azad
university of Torbat-e-Jam. [In Persian].

Prakash, V., Bisht, H., Prasad, P., 2011.
Altitudinal variation in morpho-physiological
attributes in Plantago major: selection of
suitable cultivation site. Research Journal of
Medicinal Plant. 5, 302-311.

Zubair, M. 2012. Genetic variation, biochemical
contents and wound healing activity of
Plantago major. Ph.D Thesis, Swedish
University of Agricultural Sciences.

Zubair, M., 2010. Genetic and environmental
effects on polyphenols in Plantago major.
Horticulture and Agricultural Science.1l, 1654-
3580.



