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Figure 1- Effect of different treatments of dormancy breaking on ger mination of ceratocar pus seed incubated at 25/15C light/dark and
darkness with 12-h photoperiod vertical barswithout similar wor ds represent significant difference based on L SDsy.
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Figure 3- Effect of alternating temper atur es (day/night) on ger mination rate of ceratocar pus seed; vertical barswithout similar words
represent significant difference based on L SDsy,. Vertical barsrepresent standard errors.
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Figure 3- Effect of buffered pH solution on germination of ceratocar pus seed incubated at 25/15C light/dark with 12-h photoperiod; line
represents a quadratic model fitted to the data.

ol pH BL) gf')‘ub}- Loy L5k ()..Lo Yo C)w)\)j)

(Wledis oals OLES Waesls) el cons y

Sl Gbls ol sadi 45 55 S5 0I5 e ad 5k o
$lgm Al e Los 51 amy saals 53 5 il o LG
2 eebday kil s Sl pedle ol juds aS
e Adls Syale cbB oS Glae SOOU Lal S
Sl Gl SlediSs st Jule Ll ol St e

AL ke 5 acile )

o3 5ds 3 cdases PH anly Al g o OLAlS ( JS 5k o
.(Arnon & Johnson, 1942 ..S Jm L cia Ul
G2l Age PH Jgloee 51 s (saals 53 50l s S5l g
Slp GlodiS sgdma Jole Wl pod St pH &8 ol a5
Aoy poedle L jadile £ ) LA saile
A PH Jloms 30 o 53 el S (S

&be

Arnon, D. I. and Johnson, C. M. 1942. Influence of
hydrogen ion concentrations on the growth of
higher plants under controlled conditions. Plant
Physiol. 17: 525-539.

Assadi, M. 2001. Flora of Iran (Chenopodiaceae).
Research Institute of Forests and Rangelands, No.
38. Pp568. (In Persian with English summary).



Baskin, J. M. and Baskin, C. C. 1985. The annual
dormancy cycle in buried weed seeds: A
continuum. BioSci. 35: 492-498.

Benech-Arnold, R. L., Sanchez, R. A., Forcella, F.,
Kruk, B. and Ghersa, C. M. 2000. Environmental
control of dormancy in weed seed banks in soil.
Field Crops Res. 67: 105-122.

Bewley, J. D. 1997. Seed germination and dormancy.
Plant Cell. 9: 1055-1066.

Bewley, J. D. and Black, M. 1994. Seeds: Physiology
of development and germination™2ed. New
York: Plennum. Pp. 273-290.

Buhler, D. D. 1997. Effects of tillage light envimment
on emergence of 13 annual weeds. Weed Technol.
11: 496-501.

Chachalis, D. and Ready, K. N. 2000. Factors dffgct
Campsis radicanseed germination and seedling
emergence. Weed Sci. 48; 212-216.

Chauhan, B. S. and Johnson, D. E. 2008. Seed
germination and seedling emergence of giant
sensitive plant Nlimosa invisj. Weed Sci. 56:
244-248.

Chauhan, B. S., Gill, G. and Preston, C. 2006.dfact
affecting turnipweed Kapistrum rugosuinseed
germination in Southern Australis. Weed Sci. 54:
1032-1036.

Ebrahimi, E., Eslami, S. V. and Moayedi-Shahraki, E
2010a. Studying the ecology of seed germination
and seedling emergence Rfimex crispud and
Silene conoided.. Iranian J Weed Sci. 61: 19-31
(In Persian with English summary).

Ebrahimi, E., Eslami, S. V., Mahmoodi, S. and Jami
Al-Ahmadi, M. 2010(b). Effect of environmental
factors on germination, emergence and growth
characteristics o€eratocarpus arenariuk. MSc
thesis, Birjand University, Birjand, Iran. (In
Persian with English summary).

Egley, G. H. and Duke, S. O. 1985. Physiology of
weed seed dormancy and germination . Pp. 27-64.
In Duke, S. O. (eds.), Weed Physiology. Volume
I. Reproduction and Ecophysiology. Boca Raton,
FL. CRC.

Fowler, J. L., Hageman, J. H., Moore, K. J., Sudaki
M. and Assadian, H. 1988. Evalution of salinity
tolerance of Russian-thistle, a potential forage
crop. Agron J. 80: 250-258.

Hock, S. M., Knezevic, S. Z., Petersen, C. L., iBast
and Martin, A. R. 2006. Germination techniques
for common lambsquarter€enopodium albujn
and pennsylvania smartweed Poflygonum
pensylvanicum Weed Technol. 20: 530-534.

Huang, Z., Zhang, X., Zhenge, G. and Gutterman, Y.
2003. Influence of light, temperature, salinity and
storage on seed germination dflaloxylon
ammodendronJournal Arid Env. 55: 453-464.

Kelly, K. M., Staden, J. Van. and Bell, W. E. 1992.
Seed coat structure and dormancy. Plant Growth
Reg. 11: 201-209.

Khan, M. A, Rizvi, Y. 1994. Effect of salinity,
temperature, and growth regulators on the
germination and early seedling growthAtfiplex
griffithii var.stocksii Can. J. Bot. 72: 475-479.

Khan, M. A. and Ungar, I. A. 1997. Effects of light
salinity, and thermoperiod on the seed
germination of halophytes. Can. J Bot. 75: 835-
841.

Koger, C. H., Reddy, K. N. and Poston, D. H. 2004.
Factors affecting seed germination, seedling
emergence, and survival of texaswe€dgeronia
palustrig.Weed Sci. 52: 989-995.

Korres, N. E. 2005. Encyclopaedic dictionary of dee
science: Theory and digest. Paris: Lavoisier. 724

p.

Lacey, M. J. and Line, M. A. 1994. Influence oflsoi
pH on the germination and survival of regnans F.
Muell. in southern Tasmania. Australian Forestry.
Vol. 57, No. 3, pp. 105-108.

Larcher, L. 2000. Ecofisiologia vegetal. Sao Carlos
RiMa. pp. 531.

Martinez-Ghersa, M. A., Satorre, E. H. and. Che®a,
M. 1997. Effect of soil water content and
temperature on dormancy breaking and
germination of three weeds. Weed Sci. 45: 791-
797.

Mayer, A. M. and Poljakoff-Mayber, A. 1989. The
germination of seeds"4edition. Pergaman Press,
Oxford. 270p.

Milberg, P. 1994. Annales dark dormancy cycle in
buried seeds ofychnis flos-cuculi Ann Botanic
Fennici. 31: 163-167.

Milberg, P., Andersson, L. and. Noronha, A. 1996.
Seed germination after short-duration light



exposure: Implications for the photo-control of
weeds. J. of Applied Ecol. 33: 1469-1478.

Milberg, P., Anderson, L. and Thompson, K. 2000.
Large-seeded species are less dependent on light
for germination than small-seeded ones. Seed Sci
Res. 10: 99-104.

Niazi, M. 2003. Evaluation of some dormancy
terminating and germination methods in some
weed seeds. MSc Thesis Shiraz university. Shiraz,
Iran. (Abstract). (In Persian with English
summary).

Okuzanya, O. T. 1980. Germination and growth of
Celosia cristatal., under light and temperature
regimes. American J. of Botany. 67: 854-858.

Roberts, E. H. 1981. The interaction of environraknt
factors controlling loss of dormancy in seeds. Ann
of Applied Biol. 98: 552-555.

Schmidt, L. 2000. Germination and seedling
establishment. Extract from, Guide to Handing of
Tropicall and Subtropical Forest Seed. Pp. 24.

Schutz, W., Milberg, P. and Lamont, B. B. 2002. &ee
dormancy, after-ripening and light requirements
of four annual Asteraceae in South-western
Australia. Ann Botany. 90: 707-714.

Seeber, G. 1976. Nursery techniqubs. Manual of
reforestation and erosion control for the
Philippines (Weidelt, H.J, comp.). 229-389. GTZ,
Eschborn.

Tang, D. S., Hamayun, M., Ko, Y. M., Zhang, Y. P.,
Kang, S. M. and Lee, I. J. 2008. Role of red light
temperature, stratification and nitrogen in
breaking seed dormancy @henopodium album
L. J. Crop. Sci. Biotec. 11: 199-204.

Taylor, G. B. 2005. Hardseededness in Mediterranean
annual pasture legumes in Australia. Aust. J.
Agric. Res. 56:645-661.

Taylorson, R. B. 1987. Environmental and chemical
manipulation of weed seed dormancy. Rev. of
Weed Sci. 3: 135-154.

Werker, E. 1981. Seed dormancy as explained by the
anatomy of embryo envelopes. Israil J. Bot. 29:
22-44,



'YV

- ! 5
Jolse Al oz




o e Cilies falge 1wy
V¢

Studying the Effect of Different Environmental Factorson Ger mination of
(Ceratocarpus arenarius L. Bluk) Seed.

Esmail Ebrahimi, Seyed Vahid Eslami, Majid JamiAimadi, Sohrab Mahmoodi

University of Birjand.

Abstract

Ceratocarpus arenarius one of the problematic and noxious weeds itadid/ farming of wheat, barley, lentil and
peas in North Khorasan. In order to identify thieetive treatments in dormancy breaking and deteerttie effects
of light, temperature and pH on germination of thjigecies, experiments based on CRD with 3 replicativere
conducted in the Research Laboratory of Birjandukgcof Agriculture during 2009. Results showed tihall
treatments except pericarp removal by hand andursulficid (96%) had no considerable effect on domoya
breaking, indicating that the pericarp is respdesitor Ceratocarpusseed dormancyCeratocarpusseed had
identical germination in either light/dark or conibus dark regimes, indicating this weed speciesas-
photoblastic. Ceratocarpus seed germinated overiB%Be range of alternating day/night tested tenapees (10/5,
20/10, 25/15, 30/20 and 35/25°C) and the maximurmiggtion (96.6%) was observed at 25/15@@ratocarpus
average germination percentage was about 80% owvel aange of 4 to 10. The maximum and minimum
germination occurred at pH 8 (96.6%) and pH 4 (45%g9pectively. The information of this study woble useful
for the improvement of this weed species manage pregframs.

Key words: Ceratocarpus, seed dormancy, germination, alteign&timperature, acidity.



