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ABSTRACT

Horizontal cypress is an endemic conifer species of Hyrcanian forest which grows in special sites with
Mediterranean climate in this area. The study was conducted to evaluate the effect of irrigation, seed source,
growing media, and sowing time on seed germination of horizontal cypress in the Pilembera nursery located in
West Guilan Province. The seeds were collected from three different seed sources in west (Roodbar), middle
(Hassanabad), and east (Aliabad) of Hyrcanian forests. Seeds were sown in two different times (February and
March) in four soil compositions (different combinations of soil, manure, and sand), irrigated by three different
periods (every day, every three days, every five days), in a complete randomized block designs. The results
showed maximum seed germination and highest seedlings height in Hassanabad and Aliabad which were sown in
March in pots containing soil mixed with manure, irrigated every day. According to the results, successful
seedling production of horizontal cypress is highly depends on seed origins and seed sowing time.
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INTRODUCTION

Several studies have been conducted so far on the landscape designing and introducing native species in Iran. In
this regard, selection of adapted species with optimal survival and growth traits should be considered (Khademi
et al. 2005). Study about the approaches to increase the level and success rate of seedlings production and
afforestation of appropriate multi-purpose species is a necessity during the recent years, due to the increasing
trends of forest degradation (Ranal & Santana 2006). Seedling traits at the time of their initial growth in nursery
often act as a critical factor in determining the outcomes. Planting of the vigorous seedlings are among the
important factors in the success of plantations. Therefore, it should always be tried to provide the best possible
situation for seedlings development in nursery. The growth and quality of seedlings normally produced in
nurseries is a result of interaction between environmental factors (humidity, heat, light, food, and planting
method), internal and physiological (stored carbohydrates, hormones and resistance to frost) factors (Khan 2003).
Improvement of the germination status is one of the most appropriate strategies to boost the quality and quantity
of seedlings (Brito et al. 2004; Ranal & Santana 2006) which produced by optimizing the physical condition of
the soil to enhance seed germination, root growth and yield of the plants (Oliet et al. 2005; Nambiar & Fife
2007).Growing media is among the affecting factors on growth and survival of plants and can increase the success
of afforestation (Mossadegh 1996). Qualitative and quantitative growth of seedlings produced in the forest
nurseries is influenced by factors such as irrigation, seed sowing time, and weeding.
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Sowing time affects the emergence and germination of viable seeds (Driessche et al. 2004; Jink et al. 2006) in
addition to the diameter and height of plants (Johnson 1990; Luoranen et al. 2006). Irrigation is effective on the
area and number of leaves, survival, height, diameter, growth of seedlings (Harrington et al. 2033; Boyerr & South
2004) and calcium supply in stems and leaves (Fotelli et al. 2000; Nagakura et al. 2004). Seed source testing is
often implemented to determine the best origin of the seeds in terms of survival and growth of seedlings (Lavendar
1984). Also, Both temperature and water deficit conditions significantly affected the
seed germination (Soltani 2011).

The aim of this study was to evaluate the effects of seed provenance, sowing bed, irrigation period and sowing
time on seed germination and seedling height of horizontal cypress in nursery. Cupressus sempervirens is an
endemic conifer species which is drought-resistant in forest ecosystems with Mediterranean climate. It is also an
important species for natural forests rehabilitation and development programs in addition to landscape design
projects. Given species specific needs for seed germination requirements and behavior (Brady & Weil 1990), it
is necessary to be acknowledged about C. sempervirens successfully seedling production.

MATERIALS AND METHODS

The study area

Horizontal cypress seeds were provided by the Caspian forest tree seed center (CFTSC) which is responsible for
seed supplying of state and private nurseries in the Hyrcanian forests. The initial quality (physical and
physiological traits) of the seeds were determined in the CFTSC laboratory based on ISTA (International Seed
Testing Association) rules. Then, seeds were randomly divided to equal sizes for each replicate of treatments.
Seed beds were prepared of a composition of soil, sand and manure, based on the proposal recommendations
(Table 1). Experimental area was in Pilembera nursery which is located in Paresar town, Guilan Province, Iran
(long. 49°4' 5" E and lat. 37°36' 52" N) and 5 meters height above sea level (Fig. 1). The average annual rainfall
was 2140 mm and average annual temperature was 16.5°C based on the Ombrothermique chart. There is no dry
season in the area.
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Fig. 1. Geographic map of the study area (31).
Analysis method
A completely randomized factorial experiment was designed with four treatments including four levels of growing
media (Table 1), three different provenances in the west (Roodbar), middle (Hassanabad) and east (Aliabad) of
Hyrcanian forests, three different irrigation periods (every day, every three days, and every five days) and two
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seed sowing dates (February and March) each with five replicates (of 6 pots 20 x15 cm). The experiment included
of totally 2160 pots (a row of outer pots were removed due to the side effects).

Seeds were disinfected by Vitavax (2 ppt). Numbers of germinated seeds and seedling’s height were measured in
each of the pots, during growing season. Normality of data and the homogeneity of variances tested by
Kolmogorov-Smirnov and Levene’s tests, respectively. Independent t-test and ANOVA were used for evaluation
of data, while comparing means were done by Duncan test. Statistical analyses were performed using SPSS (Ver.
20.0) and graphs drawn by Excel (Ver 2010).

Table 1. Different combinations of growing media used in this experiment.

Sowing Bed Soil Manure Sand Abbreviation
0 1 1 1 1:1:1
1 1 1 2 1:1:2
2 1 1 4 1:1:4
3 0 0 1 0:0:1

RESULTS AND DISCUSSION

Analysis of variance (ANOVA)

The initial quality of the seeds including moisture content, purity, seed weight, and seed germination were
analyzed in seed laboratory of the Caspian Forest Tree Seed Centre (Table 2). The results showed that treatments
were effective (P <%5) on seed germination and seedling traits of horizontal cypress (Tables 3 and 4). The highest
differences for seed germination were seen in two treatments, sowing time and seed provenances respectively
compared to the other treatments. However, irrigation periods and sowing time exhibited the highest effects on
seedling height of horizontal cypress.

Table 2. Initial quality of the cypress seeds from different provenances.
Seed provenance  Germination (%) Humidity Purity TSW

(%) %) (@0
Roodbar 15.2 11.8 90.4 7.87
Aliabad 16.4 9.6 93.9 6.97
Hassanabad 21.8 10.3 91.9 7.19

Table 3. Results of One-Way ANOVA for effects of different treatments on seed germination of horizontal cypress.

Treatments df F Sig (P < %5)
Irrigation periods 2 4.958 <0.007
Sowing beds 3 9.459 <0.001
Seed provenances 2 42.699 <0.001
Sowing times 1 42.864 <0.002

Table 4. Results of One-Way ANOVA for effects of different treatments on seedling height of horizontal cypress.

Treatments df F Sig (P < %5)
Irrigation periods 2 7.886 <0.001
Sowing beds 3 1.825 <0.001
Seed provenances 2 3.717 <0.025
Sowing times 1 4.45 <0.002

Based on the results, the highest germination rate and seedling height observed in seeds from Hassanabad and
Aliabad which were grown in sowing bed containing manure, sown in March and irrigated every day. In contrast,
seeds from Roodbar which sown in February and irrigated every five days displayed the least germination rate
(Figs. 2 and 3).

Based on the results, effects of growing media on seed germination and seedling height of horizontal cypress
showed the highest improved physical, chemical and biological properties of soil. So, the greatest success was
obtained from the seeds planted in soil mixed with manure and a massive amount of sand (4:1:1). According to
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the various studies, organic materials (Malakouti & Homaei 2004; Shibu et al. 2006) and microbial
decompositions (Ungar 1996; Sheikh & Abdul 2007) which facilitates nutrient absorption by seedlings.
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Fig. 2. The effects of different treatments on horizontal cypress seed germination.
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Fig. 3. The effects of different treatments on horizontal cypress seedling height.
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Analysis of treatments

Besides, their effects on germination, growth, and biomass, make favorable conditions for seedling growth.
Results of a study on Dalbergia sissoo (Sheikh & Abdul 2007) about the effects of soil mixed with manure (3:1)
indicated that improved structure, more moisture permeability, adequate ventilation of the soil and oxygenate of
seeds leads to root development as an indicator of better conditions compared to poor soil in terms of the organic
substances. Kiani (1999) also claimed that the stem and root dry weight of Pinus taeda seedlings (potted and bare
root), increased using a composition of the soil, sand, and decayed manure (1:2:4). The latter results are in line
with Khasa et al. (2005) who concluded that increased soil nutrient ingredients including phosphorus, potassium
and calcium, is effective on the growth rate and seedling yield in woody boreal species due to growth of enzymatic
activity and protein synthesis (Jocobs et al. 2005; Navarro et al. 2006). Tabari et al. (2004) also reported that
cypress seedlings grew in loam-clay soil had higher survival and growth rate and more nutritional elements
compared to seedlings grew in sand mixed with soil, due to better development of root in light soils. Several
investigations such as Isik (1986), Chauhan et al. (1996) Todaria and Negi (1995) have reported that seeds of a
given species collected from different sources or elevations have different germination, growth (performance) and
production efficiency. In other words, germination and survival rate in colder (higher elevations) areas are less
than warmer (lower elevations) ones (Yosef-zade et al. 2007). The results of present study also indicated the
impacts of seed source on seed germination and height of cypress seedlings. The highest success rate observed in
the seeds collected from Aliabad and Hassanabad. Tabandeh et al. (2007) and Espahbodi et al. (2006) also studied
about the effects of seed source elevation on seed germination, seed viability and growth traits of Sorbus
torminalis seedlings. Furthermore, Alvaninejad et al. (2010) reported that the seed source had significant effects
on height, number of shoots, and plant biomass of Persian oak seedlings. Heydari et al. (2016) also found different
treatments effects on survival and growth of wild almond.

Sowing time is another important factor on seed germination and seedling growth of different species either in
pots or bare root seedling production (Thompson 1984). In present study, the effect of sowing time on seed
germination and seedling height of horizontal cypress was significant. So that, the highest success rate in both
traits observed in seeds sowing in March. Heydari et al. (2011) in a study about the effect of sowing time
(December and March) on the survival rate of Persian oak found that seeds sown in December had a lower survival
rate as a result of weather condition. However, they expressed that sowing time had no effects on seedlings height
and growth. Gholami (2007) also found similar results on the height of pistachio seedlings. Morris et al. (2000)
reported significant differences on a review about seed sowing treatments, irrigation, and shade on the Mahogany
species (Swietenia macrophylla), although emphasized that the seeds sown later, exhibited lower survival rate.
Mc Creary (1990) assessed the effect of seed sowing time (20 October, 19 November, 22 January, 22 February,
and 20 March) of two oak species (Quercus douglasii and Q. Lobata) in California and reported that seeds which
were sown earlier, emerged sooner and displayed higher average height as well as survival rate, since due to
benefiting more rainfall and soil moisture. Gautam et al. (2003) in a study on Pinus radiata reported that irrigation
has a significant effect on diameter growth of seedlings. In the present study, the effect of irrigation period on
seed germination and seedlings height of the horizontal cypress seeds from different origins was significant. So
that, the best result was obtained with daily watering period. Soofizadeh et al. (2009) on the contrary, reported
that the frequency of irrigation period had no effect on height of Arizona cypress seedlings due to the ecological
characteristics.

CONCLUSIONS

In conclusion, we evaluated the effects of seed source in addition to irrigation periods, growing media, and sowing
time on seed germination and seedling height of horizontal cypress which is an endemic conifer species of
Hyrcanian forest and is highly considered for forest rehabilitation programs and landscape designing. The
interactions of seed source and treatments significantly influenced seed germination and seedling height of
horizontal cypress. Based on the results, it can be said that although horizontal cypress as a Mediterranean species
is resistant to harsh environmental conditions, however, at seed germination stage, the presence of water
(irrigation) and nutrients (soil composition) in soil is so effective on the quantity and quality of seeds germination
and seedlings growth. Furthermore, successful seedling production is highly depends on seed origins and seed
sowing time. However, a series of environmental and physiological factors are involved in this process.

Caspian J. Environ. Sci. Vol. 18 No. 2 pp. 171~179 Received: Aug. 14. 2019 Accepted: Jan. 16. 2020
DOI: 10.22124/cjes.2020.4072 Article type: Research
©Copyright by University of Guilan, Printed in L.R. Iran



176 Effects of ecological condition on...

ACKNOWLEDGMENTS

This work was related to a MSc. Dissertation of the Agricultural Faculty of Islamic Azad University, Rasht, Iran
and authors are dedicated to the great soul of Ms. Federa Mirsaleh Gilani who despite of her serious illness,
tried her best to promote science and knowledge.

REFERENCES

Alvaninejad, S, Taari, M, Espahbodi, K, Taghavei, M & Hamzepour, M 2010, Morphology and germination
characteristics of Quercus brantii Lindl. Acorns in nursery. Iranian Journal of Forest & Poplar Research,
17: 523-533 (In Persian).

Barbour, J, Holston, K, Eckhart, R, Parresol, BR & Pharo, J 2001, Temperature effect on longleaf pine seed
germination at a container nursery. USDA Forest Service, 4 p.

Boyerr, JN & South, D 2004, Date of sowing and emergence timing affect growth and development of loblolly
pine seedlings. New Forests, 231; 253- 271.

Brady, NC & Weil RR 1990, The nature and properties of soils. 12" ed., Prentice Hall Upper Saddle River, NJ,
(Vol. 13, pp. 662-710)

Brisette, JC & Chamber, JL 1992, Leaf water status & root system water flux of short leaf pine (Pinus echinata
Mill.) seedlings in relation to new growth after transplanting. Tree Physiology, 11: 289-303.

Brito, JMC, Lopes, R, Machado, AMV, Guerrero, CAC, Faleiro, L & Beltrao, J 2007, Sewage sludge as a
horticultural substrate. Biomedical and Life Sciences, 86: 205-286.

Chauhan, S, Negi, AK & Todaria, NP 1996, Effect of provenance variation and temperature on seed germination
of Alnus nepalensis. Plant physiology & Biochemistry, 23: 94-95.

Driessche, VR, Rudo, W, Martens, L 2004, Effect of fertilization and irrigation on growth of aspen (Populus
termuloides), Forest Ecology & Management, 186: 381-389.

Espahbodi, K, Mirzaie — Nodoushan, H, Tabari, M, Akbarinia, M & Dehghan Shooraki, Y 2006, Effect of seed
source altitude in wild service tree, on seed germination. Iranian Journal of Natural Resources, 59: 103-112
(In Persian).

Fotelli, MNR, Aadoglou, KM & Constantinidou, HIA 2000, Water stress of seedlings of four Mediterranean Oak
species. Tree Physiology, 20: 1065-1075.

Gautam, MK, Mead, DJ, Clinton, PW & Change, SX 2003, Biomass and morphology of Pinus radiata coarse root
components in a sub-humid temperate silvo-pastoral system. Forest Ecology & Management, 177: 387- 397.

Gholami, SH 2007, The effect of weeding, depth and sowing date seed to the growth of pistachio seedlings in
nursery. Iranian Journal of Research & Construction, 75: 71-80 (in Persian).

Harrington, J 1972, Seed and longevity, In TT Kozlowski (Ed), Seed Biology, Academic Press, New York. Vol.
111, 145-245,

Harrington, JT, Loveall, MW & Kirksey, RE 2003, Establishment and early growth of dryland plantings of
Arizona cypress in New Mexico, USA Agroforestry Systems, 63: 183- 192.

Heydari, A, Mattaji, A, Kia-daliri, H & Shabanian, N 2011, Effect of planting depth and time on seeds germination
of Manna oak (Quercus brantii Lindl.). Iranian Journal of Forest and Poplar Research, 19:128-140 (in
Persian).

Heydari, M, Shahryari, H, Mirzaei, J & Pothier, D 2016, The effect of seed pre-soaking, burial depth and site
conditions on the survival and growth of wild almond (Amygdalus scoparia). Caspian Journal of
Environmental Sciences, 14: 239-251.

Isik, K 1986, Altitudinal variation in Pinus brutia Ten, seed and seedling characteristics. Silvae Genetica, 35: 2-
3.

Jink, R, Backer C & Nilloughby, I 2006, Direct seeding of Ash and Sycamore: The effects of sowing date, pre-
emergent herbicides, cultivation and protection on seedling emergence and survival. Forest Ecology &
Management, 237: 373-386.

Jocobs, DF, Salifu, KF & Seifert, JR 2005, Growth and nutritional response of hardwood seedlings to controlled-
release fertilization at out planting. Forest Ecology Management, 214: 28-39.

Johnson, JD 1990, Dry matter partitioning in lobolly and slash pines: Effects of fertilization & irrigation. Forest
Ecology & Management, 30: 147-157.

Khademi, A, Adeli, E, Babaei, S & Mattaji, A 2005, Study of afforestation (Khojin Forest park & Hiroabad) in

Caspian J. Environ. Sci. Vol. 18 No. 2 pp. 171~179 Received: Aug. 14. 2019 Accepted: Jan. 16. 2020

DOI: 10.22124/cjes.2020.4072 Article type: Research
©Copyright by University of Guilan, Printed in L.R. Iran



Mirsaleh Gilani et al. 177

Khalkhal area & present adaptable species. Journal of Agricultural Sciences, Islamic Azad University. 11:
59-69 (in Persian).

Khan, ML 2003, Effect of seed mass on seedling success in Artocarpus heterophyllus L. a tropical tree species of
north- east India. Acta Oecologia, 25: 103-110.

Khasa, DP, Fung, M & Logan, B 2005, Early growth response of container- grown selected woody boreal
seedlings in amended composite tailings and tailings sand. Bioresources Technology, 96: 857-864.

Kiani, B 1999, Study the rooting of seedlings Pinus taeda in the Conditions of bare root and pot. Iranian Journal
of Natural Resources, 58: 333-338 (In Persian).

Landsberg, JJ & Gower, ST 1997, Applications of physiological ecology to forest management. In: HA, Mooney
(Ed.), Academic Press, USA. 354 p.

Lavendar, DP 1984, Plant physiology and nursery environment: Interactions affecting seedling growth. In: Forest
nursery manual: Production of bare root seedlings. Springer, Dordrecht, 133-141.

Luoranen, J, Rikala, R, Konttinen, KS, Smolander, H 2006, Summer planting of Picea abies container-grown
seedlings: Effects of planting date on survival, height growth and root egress. Forest Ecology &
Management, 237: 534-544.

Malakouti, MJ & Homaei, M 2004, Soil fertility of Arid and Semi-arid Regions (Difficulties & Solutions), Tarbiat
Modares University Press, Tehran, Iran, 482 p. (in Persian).

McCreary, DD 1990, Acorn sowing date affects field performance of Blue& valley oak CA. Tree Planters Notes,
41: 6-9.

Morris, MH, Negreros-Castillo, P & Mize, C 2000, Sowing date, shade and irrigation affect bigleaf mahagony
(Swietenia macrophylla King). Forest Ecology & Management, 132: 173-181.

Mossadegh, A 1996, Silviculture. University of Tehran Press, 481 p. (in Persian).

Nagakura, J, Shigenaga, HA & Takahashi, M 2004, Effects of simulated drought stress on the fine roots of
Japanese cedar (Cryptomeria japonica) in a plantation forest on the Kanto Plain, eastern Japan. Journal of
forest Research, 12: 143-151.

Nambiar, EKS & Fife, DN 2007, Growth and nutrient re-translocation in needles of radiate pine in relation to
nitrogen supply. Soil Science Society of America Journal, 60: 147-156.

Navarro, RM, Retamosa, MJ, Lopez, J, Campo, AD, Ceaceros, C & Salmoral, L 2006, Nursery practices and field
performance for the endangered Mediterranean species Abies pinsapo Boiss. Journal of Ecological
Enginiering, 27: 93-99.

Oliet, AJ, Planelles, R, Artero, F & Jacobs, FD 2005, Nursery fertilization and tree shelters affect Sclerotinia
sclerotiorum. Plant Pathology, 48: 77-82.

Ranal, MA & Santana, DG 2006, How and why to measure the germination process? Revista Brasileira de
Botanica, 29: 1-11.

Sheikh, AH & Abdul, MMD 2007, Seed morphology & germination studies of Dalbergia sissoo Roxb. at nursery
stage in Bangladesh. Journal of Agriculture & Biological Sciences, 3: 35-39.

Shibu, ME, Leffelaar, PA, Van Keulen, H & Aggarwal, PK 2006, Quantitative description of soil organic matter
dynamics- A review of approaches with reference to rice-based cropping systems, Geoderma, 137: 1-18.

Soltani, A, 2011, Seed germination response of Haloxylon persicum (Chenopodiaceae) to different hydrothermal
conditions and sand burial depths. Caspian Journal of Environmental Sciences, 9: 211-221.

Soofizadeh, N, Hoseini, SM & Tabari, M 2009, Effect of sowing date, irrigation and weed control on biomass,
ratio of shoot/root length and vitality rate of Cupressus arizonica seedling in nursery. Iranian Journal of
Forest, 1: 163-173 (in Persian).

Tabandeh, A, Tabari, M, Espahbodi, K & Mirzaie Nodoushan, H 2007, Seed Sources effects on seedling growth
of wild service tree in 3 year after planting. Pajouhesh and Sazandegi, 76: 48- 53 (In Persian).

Tabari, M, Poormajidian, MR & Alizadeh, AR 2004, Effect of soil, irrigation and weeding on production of
cypress (cupressus sempervirens L.) seeding in Shahrposht nursery, Nowshahr. Pajouhesh and Sazandegi,
70: 65-69 (In Persian).

Thompson, BE 1984, Establishing a vigorous nursery crop: bed preparation, seed sowing and early seed growth.
Forest Research Laboratory, Oregon State University  Martines Nijhoff/Dr. W. Junk Publisher, 41-49.
Todaria, NP & Negi, AK 1995, Effect of elevation and temperature on seed germination of some Himalayan tree

species. Plant Physiology & Biochemistry, 22: 178-182.
Caspian J. Environ. Sci. Vol. 18 No. 2 pp. 171~179 Received: Aug. 14. 2019 Accepted: Jan. 16. 2020

DOI: 10.22124/cjes.2020.4072 Article type: Research
©Copyright by University of Guilan, Printed in L.R. Iran



178 Effects of ecological condition on...

Ungar, LA 1996, Effect of salinity on seed germination, growth and ion accumulation of Atriplex patula
(Chenopodiaceae). American Journal of Botany, 83: 604-607.

Vines, RA 1960, Trees, shrubs and woody vines of the southest Austin, University of Texas Press, 1104 p.

Yosef-zade, H, Espahbodi, K, Tabari, M & Jalali, Gh 2007, Study of seed germination and production efficiency
of maple seedlings (Acer velutinum Bioss.) collected from 11 sites in the Mazandaran forests. Journal of
Crop Production & Processing, 40: 465-470.

Caspian J. Environ. Sci. Vol. 18 No. 2 pp. 171~179 Received: Aug. 14. 2019 Accepted: Jan. 16. 2020
DOI: 10.22124/cjes.2020.4072 Article type: Research
©Copyright by University of Guilan, Printed in L.R. Iran



Mirsaleh Gilani et al. 179

SU o L 50 )y (G dlex 59 (NS kulpl i1

"y aebls g ol ol % oSl Ly (e N S Lo s 150

Al ety e oDl ob5T olEails cias, amly «(g gl ouSCails o SLel g5 -)

Ol Ol (s slo5el 5 @l dadSizr plojlo ( Aoz )3 5550 Y
U‘)"‘ ‘QM ‘UM olKisls ‘(5’_,_._'9 @L._A 05; -y

QAN -IVF oy a5 QAT BIVY 22l 0 6
slahimae (o8l Lulio Loy plado,e ;0 &5 codl SIS pn la Sz (oo S n (Sigm laaiss 51 (o m)) 9
ol o Sialez g9, S e 5 e g5 o Lo c )l 550 slalerd U (2l Bae b ol i o s i,
SLI () ailee ((l0g,) 058 50 it Lide aws I la)dy s plasl (LS il )8 50 @l el ldlys o wisS
P €95 (Siasl g (pag) B Gloj alie glajlegs b Cod g angs U e gladSiz (LT (o) 55 5 (Lesllr
ool 2 QLS 555 @ o 9 59, 4 02 ) ) Soll 99 5 (amlo 5 Jlge 055 (S iz slaaS 5 Jol) cuils
(e 5 0Ll e Lito b sloyds jo Jlob a9 5d (Sailem aiin ol (Lt gl aads aals” ol SlS S'sh b
2l ol 8l 3l it e gyl 53y b 5 Widgr od ALELS Sy 855 5 S S5 40 olo atiadl 4o a5 ol]

Syl (Sis cals loy g 50 Lide 4 g0l o3Il b sy 9 B30 Jled S g (B

J R U‘JEA

Bibliographic information of this paper for citing:

Mirsaleh Gilani, F, Eslami, A.R., Naseri, B, Badr, F 2020, Effects of ecological condition on seed germination
of horizontal cypress in Hyrcanian forests. Caspian Journal of Environmental Sciences, 18:171-179

Copyright © 2020
Caspian J. Environ. Sci. Vol. 18 No. 2 pp. 171~179 Received: Aug. 14. 2019 Accepted: Jan. 16. 2020
DOI: 10.22124/cjes.2020.4072 Article type: Research

©Copyright by University of Guilan, Printed in L.R. Iran



