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ABSTRACT

An investigation was carried out to study the impact of sowing date and row spacing on yield components and
swelling factor of Plantago indica during 2009-10 & 2010-11 at Directorate of Medicinal and Aromatic Plants Research
(DMAPR), Anand, Gujarat. Its an endeavour and a step forward to develop Good Agricultural Practices (GAP) in this
newly introduced species. In this study, the sowing dates in five levels (30 October, 15 November, 30 November, 15
December and 30 December) and row spacings in six levels (50 x 15 cm, 60 x 15 cm, 65 x 15 cm, 70 x 15 cm, 75 x
15 cm and 80 x 15 cm) were evaluated. Results of experiment revealed that there were significant differences for
sowing date and spacing effects on plant height, number of branch per plant, number of spikes per plant, number of
grains per plant, biological yield and grain yield. The maximum grain yield belonged to sowing date 15 November
and row spacing 50 cm. Maximum number of spikes per plant and grains per plant also belonged to 50 cm row
spacing which resulted in increasing grain yield in this row spacing. The results revealed that sowing between 15-30
November is the best time for sowing in P. indica with suitable spacing either at 50 or 60 x 15 cm. However, seeds
sown on 30 November showed significantly more swelling (12.0 cc/g) compared to those sown on other dates.
Swelling factor varied from 9.0 to 12.0 cc/g. Hence, it can be concluded that the sowing date played an important role
on the growth parameters and seed characteristics of Plantago indica. However, swelling factor in this species is a
matter of concern which was not much influenced by these factors.
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Medicinal plants are very important and known to
Ayurveda in India since long times. The industrial demand
on medicinal plant resources has increased tremendously
owing to the worldwide buoyancy in the herbal sector for
herbal health care formulations; herbal based cosmetic
products and herbal nutritional supplements. In this regard,
Isabgol (Plantago ovata) from Plantaginaceea family is
one medicinal plant species in high trade sourced largely
from cultivation and is exported in high scale (Ved and
Goraya 2007). Plantago indica, another important species
of the same family, a dicot, is an annual herb that is not
native to India was introduced from elsewhere and
naturalized in the wild in USA. It has been recently
introduced in India and is considered to be commercially
important at par with P. ovata (blond psyllium).

Psyllium plant is locally known as isabgol or isabhghula
cultivated on large scale in western India. It has gained
agricultural importance because of its wide use in
pharmaceutical, cosmetics and food grade industries
worldwide. Psyllium seeds have characteristic of mucilage
formation on catching humidity. It is cool, laxative,
antidiuretic, soothing, antiacidic, emollient, demulesent,
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stabilizer and sizer. Due to these properties it is largely used
in pharmaceutical industry, food preparations, ayurvedic
medicine, unani remedies, preparation of crude drugs, etc.
(Gupta 1987, Wolver et al. 1994, Lal et al. 1999, Handa and
Kaul 1999, Galindo 2000, Maiti and Mandal 2000, Lal et
al. 2007, Aishwath and Ramchandra 2008). P. indica seeds
also have the properties that P. ovata possess (Rahn 1996).
More importantly, P. indica has not been cultivated anywhere
in the world notwithstanding the fact that it possesses
tremendous medicinal value alike P. ovata. In India,
mucilage from Plantago ovata is obtained by grinding off
the husk. The mucilage is sold as Isabgol, a laxative which
is used to control irregular bowel syndrome and constipation.
It has been used as an indigenous Ayurvedic and Unani
medicine for a whole range of bowel problems (Dagar et al.
2006). Its cultivation practices and yield estimation have
not been researched till now as that of P. ovata and is
considered very promising medicinal species by the farmers
in this area where this research has been carried out.
Package of practices of Plantago ovata has been
developed (Maiti and Mandal 2000) and few varieties were
also evolved albeit with less yield potential and low swelling
factor. P. indica on the other hand is brought to cultivation
recently by DMAPR grown for its husk and seeds.
Cultivation of P. indica has started of late but yet to achieve
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its important place to compete with already established
crop species P. ovata in terms of yield and quality aspect.
Sowing date and spacing are prerequisite for assuring
optimal ecological conditions during the plant growth and
development. In this context, at Anand, which is located in
semi-arid region of Gujarat, the sowing of isabgol (P. ovata)
is ideal between mid-October and mid-November (Maiti
and Mandal 2000, Aishwath and Ramchandra 2008). Late
sowing, adversely tells upon seed yield due to a short
growth period. However, Kalyansundram et al. (1984)
reported that sowing of P. ovata during the first week of
December is considered to be ideal under Jammu condition
which is altogether a different story than the report given by
Koul and Sareen (1999) that sowing of isabgol is proposed
to be ideal between mid-October and mid-November.

Now it is ambitiously felt to bring P. indica into
cultivation by developing Good Agricultural Practices
(GAP) and therefore, an attempt has been made to carry out
experiments for two years (2009-10 and 2010-11) to evaluate
growth and yield of P. indica including its swelling factor
as quality parameter so as to understand its behaviour under
semi-arid condition of Gujarat where it could be used as a
potential alternative of P. ovata.

MATERIALS AND METHODS

Field experiments were conducted at research farm of
DMAPR, Anand, Gujarat, India located at 22.5° N latitude
and 73.0° E longitudes. The mean annual rainfall (two
years) of the place was 600.8 mm, most of which (91.5%)
is contributed by south west monsoon during mid June to
September. The study (2009-10 and 2010-11) was carried
out taking two experiments on dates of sowing (30 October-
T,, 15 November-T,, 30 November-T;, 15 December-T,
and 30 December-Ts) and spacings (50 x 15 cm -Tg, 60 x
15 em -T;, 65 x 15 cm -T, 70 x 15 cm -T,, 75 x 15 cm -
T,, and 80 x 15 cm -T},) to study their influence on growth
and yield of Plantago indica including quality parameter as
swelling factor. The study was conducted following RBD
in four replicates for each experiment separately for each
treatment. Seeds were sown 50 cm apart and spaced 15 cm
apart for date of sowing experiment and other intercultural
practices were followed as recommended for P. ovata (Maiti
and Mandal 2000). The study area falls under the climatic
zone VII of semi-arid region of India.

The crop was raised in 24 m? plots for each treatment
with seed rate of 4 kg/ha. The experimental soil was
Fluventic Ustochrept and sandy loam in texture. Physico-
chemical characteristics of the soil were EC 0.18, pH 8.2
and organic carbon 0.26%. Soil was low fertile and having
available N, P and K as 115.0, 9.8 and 123.4 kg/ha,
respectively. The crops were harvested at 138 DAS and
then their seeds and straw yield were recorded.

At harvest, different yield and yield parameters
including swelling factor were determined. When plants
turned yellow and spikes turned brown, they were harvested
(Najafi and Moghadam 2002). One square meter of three
central rows were taken from each plot to determine the
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Fig 1 Swelling factor (cc/g) in P. indica under the influence of
dates of swing (A) and spacing (B), The error bars represent
SEm (n = 4) at LSD (P = 0.05). T T are dates of sowing,
while T~T, are different spacings.

seed and biological yield and 10 plants were sampled from
each plot to measure yield components, spike length, plant
height, seed swelling factor and mucilage contents. To
determine the swelling factor, 1 g of seed was put into
beaker of 25 mL capacity and 20 mL distilled water was
added. The swelling of seeds was calculated after 24 h
(Sharma and Koul 1986). Mucilage content in the seed was
also determined according to Sharma and Koul (1986).
Swelling of 1 g mucilage was calculated by the following
equation:

Swelling of 1 g mucilage = (swelling factor x100)/
mucilage contents

Atharvest total dry weight and seed yield were recorded
which included seed yield, total biomass and test weight.
Analysis of variance (ANOVA) was done in statistical
software MSTAT 4.0 C package for computers (Michigan
State University, USA) following the method of Gomez
and Gomez (1976). Results of two years were pooled for
both the experiments separately. Differences among
treatment were compared using LSD values at the 0.05
level of significance and correlation analyses were performed
using MS Excel-2003 for showing significant difference
between the treatments in the field and also to reflect the
association of one parameter with the other. The weather
figure (2009-10 and 2010-11) during the growth period of
the crop (October to March) is given in Fig 2.
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Fig 2 Monthly data for maximum and minimum temperature (°C) and Humidity (%) during the growth period (2009-11) of Plantago

indica
RESULTS AND DISCUSSION

Growth was influenced due to different dates of sowing
and spacing in P. indica. There was significant increase in
plant height at harvest. Maximum plant height of 129 cm
was obtained in plants sown on 15 November (T,) which
was 12 and 34% more as compared to plant height at 30
October (early sowing) and 30 December (late sowing)
sowing, respectively. Again in spacing experiment,
maximum plant height of 120 cm was recorded in spacing
of 50 x 15 cm (Ty) and T; (60 x 15 cm) which was 10.5%
more as compared to spacing of 80 x 15 cm (T,,). However,
results of plant height was at par between T, and T, (date of
sowing) and in between T, and T, (spacing) (Table 2).

Similarly number of branches was significantly
influenced by different dates of sowing and spacings and
followed the similar trend as plant height. Mean number of
branches per plant varied from 20-23 at harvest and
maximum number was attained by 15 November sowing
and in spacing of 50 x 15 cm (23) which was 40 and 47%
more as compared to the minimum, i.e. 30 December sowing
and 80 x 15 cm spacing (Table 2).

In yield data, results revealed that economic yield
(seed) is highly significant and the yield recorded was
maximum in T, (15 November sowing) and T, (50 x 15 cm
spacing) giving an yield of 10.8 to11.6 g/ha followed by T,
(30 November sowing) which is on par with T, and T, (60
x 15 cm spacing) and with T, whereas, minimum yield was
recorded to the tune of 5.8 to 6.3 g/ha which is 87% less as
compared to the maximum (Table 2). Harvest index (HI)
was also significant and was in the range of 6.2% (T;) to
14.6% (T,) in date of sowing experiment, whereas it was in
the range of 9.8 (T},) to 18.3% (T,) in spacing experiment
with a test weight (1000 seeds) in the range of 1.209 g (Ts)
to 1.478 g (T,) and 1.180 g (T,)) to 1.520 g (T,). These

results are in agreement with the work done in P. ovata by
several workers (Ramesh et al. 1989, Ganpat et al. 1992,
Baghalian 1999, Ryan and Joiner 2001). Other yield
characters were also significantly influenced by different
dates of sowing and spacings (Table 1).

The results revealed that sowing between 15-30
November would be beneficial for the better growth of the
plant and sowing early and late in the months of October
and December would not be suitable for this crop. Results
of yield data further revealed that all the yield parameters
were significant and maximum yield could be achieved in
T, (15 November sowing) and spacing at 50 x 15 cm would
produce more growth in terms of plant height, leaf growth
and dry matter accumulation in leaf, stem and root (data not
shown) and yield followed by spacing at 60 x 15 cm.

Results indicated that the sowing date had highly
significant effects on plant height, number of branches and
number of flowers per plant, seed yield, swelling factor and
weight of 1000 seeds (P = 0.05). The mean comparisons of
the above-mentioned characters which were planted on 15
November grew much better compared with those planted
on other sowing dates accept 30 November sowing which
was at par (Tables 1 and 2). On the other hand, seeds sown
on 30 November showed significantly (P = 0.05) more
swelling (12.0 cc/g) compared to those sown on other dates
(Fig 1). Swelling factor varied from 9.0 to 12.0 cc/g. Hence,
it can be concluded that the sowing date played an important
role on the growth parameters and seed characteristics of
Plantago indica. Ramesh et al. (1989) also indicated similar
trend in P. ovata. The correlation testing indicates that only
the seed yield trait among other independent variables tested
showed a significant positive effect (P = 0.05) on seed
swelling.

A strong association between total dry matter (TDM)
and seed yield was reported for different crops and it has
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Table 1 Influence of dates of sowing and spacing on different yield parameters of P. indica
Treatment Effective  Un-effctive No. of No. of Wt. of  Length of Spike No. of Seed Spike Seed
number number of nodes/ internodes/ one one spike  diameter seeds/ wt/  wt./plant wt./plant
of spike spikes/plant plant plant spike (cm) (mm) spike spike  (g) (2)
per plant (@ (€9)
Date of sowing
T, 112.3 22.8 18.3 17.3 0.19 2.15 8.03 52.3 0.06 222 6.78
T, 135.8 123 20.3 19.3 0.22 3.22 8.83 66.7 0.08 263 104
T, 121.0 24.6 18.6 17.6 0.20 2.87 7.98 59.5 0.05 237 8.12
T, 88.4 339 16.3 15.7 0.16 1.88 7.42 389 004 184 4.56
T; 78.3 46.8 14.2 13.2 0.14 1.72 7.34 37.0 0.04 167 4.06
Mean 107.2 28.1 17.5 16.6 0.18 2.37 7.92 50.9 005 215 6.78
LSD 19.7 7.78 2.11 1.76 0.05 0.44 0.77 7.54 ns 2.06 2.37
(P =0.05)
Spacing
Ty 92.3 11.5 20.6 19.6 0.19 2.35 7.47 53.1 0.06 258 8.90
T, 90.3 11.8 19.0 18.0 0.17 1.98 7.30 46.1 006 223 8.25
Ty 77.8 13.3 18.6 17.6 0.15 1.73 7.50 41.8 0.05 187 7.60
T, 71.5 12,9 18.3 16.7 0.14 1.68 7.40 39.5 005 18.1 7.34
T 65.6 20.9 17.2 16.2 0.13 1.66 7.54 37.4 0.04 163 7.03
T, 62.9 20.8 15.8 14.8 0.13 1.54 5.96 31.2 0.04 145 5.01
Mean 76.7 15.2 18.3 17.3 0.15 1.82 7.19 415 005 193 7.35
LSD 6.23 3.45 1.23 1.34 0.03 0.19 0.17 4.78 ns 3.31 1.02
(P =0.05)

Dates of sowing: T,— 30 October, T,— 15 November, T; — 30 November, T,— 15 December and T5— 30 December and Ts—30 December
and spacing: Tg— 50 x 15 cm, T,—60 x 15 cm, Tg—65 x 15 cm, To— 70 x 15 cm, T —75 x 15 cm and T;;—80 x 15 cm.
and spacings: Tg— 50 x 15 cm, T;— 60 x 15 cm, Tg— 65 x 15 cm, Ty — 70 x 15 cm, T;(— 75 x 15 cm and T;;— 80 x 15 ¢

Table 2 Influence of dates of sowing and spacing on different yield parameters of P. indica

Treatment Plant height No. of No. of Total wt. of the Straw wt.  Total seed 1000 seed HI (%)
(cm) branches/plant  spikes/plant plant (g/ha) (g/ha) wt. (g/ha) wt. (g)

T, 100.2 21.7 135.1 8.4 9.2 9.8 1.30 11.9
T, 129.2 234 148.1 11.0 8.9 11.6 1.48 14.6
T, 118.7 22.3 145.6 9.2 9.5 10.6 1.42 12.5
T, 93.2 20.3 122.3 8.3 11.0 7.6 1.34 7.8
T; 94.0 19.0 125.1 7.1 10.5 5.8 1.20 6.2
Mean 107.1 21.3 135.2 14.0 9.83 9.08 1.35 10.6
LSD (P=0.05) 6.67 1.16 10.5 321.8 109.2 112.8 0.11 22
Spacing

Ty 120.1 23.5 106.8 8.8 6.7 10.8 1.52 18.3
T, 120.1 22.4 107.1 9.6 6.1 10.5 1.50 17.8
Ty 112.5 20.5 91.1 9.1 6.0 8.8 1.42 14.5
T, 109.8 20.0 84.4 74 6.2 8.2 1.35 13.2
T 110.3 18.6 86.5 7.2 6.3 7.0 1.21 11.0
T, 110.6 19.8 83.7 7.0 6.4 6.3 1.18 9.8
Mean 113.9 20.8 93.3 8.19 6.14 8.60 1.36 14.1
LSD (P =0.05) 5.67 1.14 4.51 745.9 112.6 92.4 0.21 2.23

Dates of sowing: T,-30 October, T,—15 November, T;—-30 November, T,~15 December and T5s—30 December and spacings: T¢—50 x
15 cm, T;—60 x 15 cm, Tg—65 x 15 cm, Tg—70 x 15 cm, T;—75 x 15 cm and T;—-80 x 15 cm, HI: Harvest index

been suggested that this simple parameter can be used as a
surrogate for photosynthesis (Bhatia et al. 1996, Suresh et
al. 1997). This study also followed such trend at harvest (R
= 0.812 at P = 0.05) in relation to seed yield (Table 3).

However, a negative trend was observed with respect to
plant height and number of branches in spite of the fact that
it was found to be significant (P = 0.05). These characters
at later dates of sowing (delayed sowing) and in increased
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Table 3 Correlation between selected P. indica characters with
seed yield and swelling factor

Characters Seed yield* Swelling factor*
Plant height —-0.456 -0.378
Number of branches/plant ~ —0.537 -0.412
Number of spikes/plant 0.645 0.567
Number of seeds/spike 0.714 0.604
1000 seed weight 0.609 0.561
Total dry matter 0.812 0.467
Total wt. of the plant 0.801 0.511

HI 0.713

*P =0.05

row spacing had a non-significant result (Table 1) vis-a-vis
optimum sowing time (T, and T;) and acceptable row
spacing (T, and T,). Results further revealed that HI though
significant with respect to seed yield could not show better
correlation as it was low at early (T,) and late sowing (T,
and Ts) and also in respect to wider spacing from 60 to 80
cm. Another character, i.e. total weight of the plant had
significant and positive correlation with the seed yield (R =
0.801 at P = 0.05) and influenced HI at all the time of
sowing and spacings.

Environmental factors such as cultivation practices
(such as sowing date, geometry and water supply) have
marked effects on plant growth and the production of
secondary metabolities (Yanive and Palevitch 1982,
Randhawa et al. 1992, Ryan and Joiner 2001). In this study,
sowing dates showed conspicuous effects on all growth and
development examined on P. indica. These data are in
agreement with those reported by Koul and Sareen (1999)
and Karimzadeh and Omidbaigi (2004). Isabgol seeds sown
between 15-30 November were first grown normally and
produced better growth and gave maximum yield, whereas,
seeds sown in October and December could not produce
much as the plants were reduced in growth and gave very
poor yield.

Thus it can be deduced that P. indica is a growth
sensitive crop, therefore, its seeds should not be sown in the
early October or later in the month of December. In other
words, early sowing can damage the emergence of its seeds
and potentially restricts the early seed growth. According to
such resultant data, among five sowing dates studied, 15-30
November sowing with 50 x 15 cm spacing is suggested as
the best sowing date and spacing for Plantago indica to
produce more growth and better yield. However, there is
need to focus on targeting genotypes of P. indica with
higher swelling factor and more seed yield with a HI more
than 20% to compete with P. ovata in the commercial
market.

ACKNOWLEDGEMENT

Author profusely thanks Dr Satyabrata Maiti, the then
Director, Directorate of Medicinal and Aromatic Plants
Research, Boriavi, Anand, Gujarat for giving advice and
for providing necessary facilities for this study.

[Indian Journal of Agricultural Sciences 84 (12)

REFERENCES

Aishwath O P and Ramchandra. 2008. Response of blond psyllium
(Plantago ovata) to split application of nitrogen on growth,
yield and quality, Indian Journal of Agrilcultural Sciences 78:
323-7.

Ansari S H and Ali M. 1996. Chemical, pharmacological and
clinical evaluation of Plantago ovata Forsk. Hamdard Medicus
39: 63-85.

Arnon D I. 1949. Copper enzyme in isolated chloroplast,
polyphenol oxidase in Beta vulgaris. Plant Physiology 24: 1-
15.

Baghalian K. 1999. ‘Effects of air humidity and soil moisture on
quality and quantity of mucilage in seed of Plantago ovata
Forsk’. M Sc thesis, University of Tehran, Iran.

Dagar J C, Kumar Y and Tomar O. S. 2006. Cultivation of medicinal
isabgol (Plantago ovata) in alkali soils in semiarid regions of
northern India. Land Degradation and Development 17: 275—
83.

Galindo P A, Gémez E, Feo F, Borja J and Rodriguez R G. 2000.
Occupational asthma caused by psyllium dust (Plantago ovata).
(In) The 6th Internet World Congress for Biomedical Sciences.

Ganpat S, Ishawar S, Bhati D S and Singh G. 1992. Response of
Plantago ovata to irrigation and split application of nitrogen.
Indian Journal of Agrcultural Sciences 37: 880-1.

Gomez A A and Gomez K A. 1976. Statistical Procedure for
Agricultural Research, p 684. John Wiley and Sons, Singapore.

Gupta R. 1987. Medicinal and Aromatic Plants. Handbook of
Agriculture, pp 1188-1224. Indian Council of Agriculture
Research, New Delhi.

Handa S S and Kaul M K. 1999. Supplement to Cultivation and
Ctilization of Medicinal Plants. Regional Research Laboratory,
Council of Scientific and Industrial Research, Jammu-Tawi,
India, pp 34-9.

Kalyansundram N K, Sriram S, Patel B R, Patel D H, Dalal K C
and Gupta R. 1984. Psyllium: A monopoly of Gujarat. Indian
Horticulture 28: 35-37.

Karimzadeh G and Omidbaigi R. 2004. Growth and seed
characteristics of isabgol (Plantago ovata Forsk) as influenced
by some environmental factors. Journal of Agriculture Sciences
and Technology 6: 103-10.

Koul A K and Sareen S. 1999. Plantago ovata Forsk: Cultivation,
Botany, Utilization and Improvement. (In) Supplement to
Cultivation and Utilization of Medicinal Plants. Hand S S and
Kaul M K (Eds.). Regional Research Laboratory, Council of
Scientific and Industrial Research, Jammu—Tawi, pp 477-95.

Lal R K, Singh N, Misra H O, Sharma J R, Bahl J R, Shasany A
K and Khanuja S P S. 2007. Plantago ovata plant named
‘Mayuri’. United States Patent PP17505, Council of Scientific
Industrial Research, New Delhi.

Lal R K, Sharma J R and Misra H O. 1999. Induced variability and
varietal selection in isabgol (Plantago ovata). Journal of
Medicinal and Aromatic Plant Science 21: 34-37.

Maiti S and Mandal K. 2000. Cultivation of Isabgol. National
Research Center for Medicinal and Aromatic Plants, Anand,
Gujarat, Bulletin, pp 1-8.

Najafi F and Moghadam P R. 2002. Effect of irrigation regimes
and plant density on yield and agronomic characteristics of
blond psyllium (Plantago ovata). Journal of Agricultural
Science and Technology 16: 59-65.

Omidbaigi R. 2000. Approaches to Production and Processing of
Medicinal Plants. Tarrahane Nashr Pub., Tehran, Iran.



December 2014]

Rahn K. 1996. A phylogenetic study of the Plantaginaceae.
Botanical Journal of the Linnean Society 120: 145-98.

Ramash M N, Farooqi A A and Subbaiah T. 1989. Influence
of sowing date and nutrient on growth and yield of
isabgol (Plantago ovata Forsk). Crop Research Hisar 2: 169—
74.

Randhawa G S, Gill B S and Raychaudhuri S P. 1992. Optimising
agronomic requirements of anise (Pimpinella anisum L.) in the
Punjab. (In) Recent Advances in Medicinal, Aromatic and
Spice Crops, Vol 2, pp 413-6. International Conference, 28-31
January, New Delhi.

Ryan B G and Joiner B L. 2001. Minitab Handbook, 4th Edn.
Duxbury Press, USA.

Singh J N and Nand K. 1988. Effect of nitrogen levels and row
spacings on seed yield of psyllium. Indigenous Drugs 25: 459—
61.

Shamsi K. 2010. The effect of sowing date and row spacing on
yield and yield components on Hashem chickpea variety under
rainfed condition, African Journal of Biotechnology 9 (1): 7—

EFFECT OF MANAGEMENT PRACTICES ON P. INDICA 1501

11.

Sharma P K and Koul A K. 1986. Mucilage in seed of Plantago
ovata and its wild allies. Journal of Ethno Pharmacology 17:
289-95.

Subramanyam D and Dutta M. 2000. Relationship between leaf
photosynthetic characteristics and yield in buckwheat. Indian
Journal of Plant Physiology 4: 328-33.

Ved D K and Goraya G S. 2007. Demand and Supply of Medicinal
Plants in India. NMPB, New Delhi and FRLHT, Bangalore.

Wolver T M S, Jenkins D J A, Mueller S, Boctor D L and Ransom
T P P. 1994. Method of administration influences the serum
cholesterol-lowering effects of psyllium. American Journal of
Clinical Nutrition 59: 1 055-9.

Yanive Z and Palevitch D. 1982. Effect of Drought on the
Secondary Metabolites of Medicinal and Aromatic Plants. (In)
Cultivation and Utilization of Medicinal Plants, pp 1-22. Atal
C K and Kapur B M (Eds.). CSIR Jammu-Tawi.

Zargari A. 1990. Medicinal Plants, Vol 4, p 165. University of
Tehran Pub., Tehran, Iran.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


