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  Summary
  Date palm is a crop suited to hot, arid regions. It originated in Mesopotamia and the centres of production are in West Asia and North Africa. Despite its regional and international importance, and its dependence on irrigation or a shallow water table for survival, relatively little research has been published on the water relations and irrigation need of date palm. Following early work in California, the majority of the recent research reported in the literature has been conducted in Saudi Arabia and Tunisia. The date palm has a terminal crown of 100–120 leaves. At the base of each leaf is an axillary bud, most of which develop in the winter as flower buds. It takes 150–200 days from pollination to fruit maturity. Stomata occur on both leaf surfaces. Different techniques have been used to measure the water use of date palm, including micrometeorological and sap flow methods. In Syria, mean actual evapotranspiration rates varied between 0.5 mm d−1 (winter) and 3.5 mm d−1 (summer), in Saudi Arabia from 2–3 to 8–11 mm d−1 depending on location and in Jordan from 2 to 8–10 mm d−1 respectively. In Tunisia, there was some (limited) evidence of stomatal control of transpiration rates (seasonal range 0.5 to 3.5 mm d−1) when temperatures exceeded 32 °C. Experimentally determined values of the crop coefficient were inconsistent, varying from 0.6–0.7 to 1.18. In the vicinity of an oasis, advection may increase potential water use substantially above that of a reference crop. In the absence of a shallow water table, roots can extract water from soil depths greater than 2 m. There is little published information on the water productivity of date palm. A target benchmark figure is probably about 1.3-kg fresh fruit m−3 of irrigation water applied. Under controlled conditions, phenotypes differed in their responses to water stress. The date palm is traditionally considered to be relatively salt-tolerant, with a threshold electrical conductivity value for the saturated soil extract of 4.0 dS m−1, but recent evidence from Israel suggests that this view may be mistaken. Since early times, flood irrigation has been used to irrigate date palm and it is still probably the most common method in many countries. Since the 1980s, farmers have been encouraged by governments to use localised irrigation methods (e.g. micro-sprinklers, drip and bubbler) as a means of saving water. Since water is a scarce resource in the West Asia and North Africa region, research should focus on developing ways to improve the water productivity of this high value crop.


 


   
    
	
Type

	Review Paper


 	
Information

	Experimental Agriculture
  
,
Volume 49
  
,
Issue 1
  , January 2013  , pp. 91 - 113 
 DOI: https://doi.org/10.1017/S0014479712000993
 [Opens in a new window]
 
  


   	
Copyright

	
Copyright © Cambridge University Press 2012




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


    
 References
 
REFERENCES

 
 

 


 
 

 Abdul-Baki, A. A. and Aslan, S. (2004). Management of soil and water in date palm orchards in Coachella Valley, California. Paper Presented at ICARDA Regional Meeting on Date Palm Development in the Arabian Peninsular, Abu Dhabi.Google Scholar


 
 

 Ahmed, T. F., Hashmi, H. N. and Ghumman, A. R. (2011). Performance assessment of subsurface drip irrigation system using pipes of varying flexibility. Mehran University Research Journal of Engineering and Technology 30 (3):361–370.Google Scholar


 
 

 Ahmed, T. F., Hashmi, H. N., Ghumman, A. R. and Sheikh, A. A. (2012). Performance assessment of surface and subsurface drip irrigation system for date palm fruit trees. African Journal of Agricultural Research 7 (10):1542–1549.Google Scholar


 
 

 Al-Amoud, A. I. (2008). Performance of bubbler irrigation system as compared to trickle for large size date palm tree farm. Paper Presented at the Canadian Society for Bioengineering Annual Conference, Vancouver, British Columbia, No. CSBE 08-172.Google Scholar


 
 

 Al-Amoud, A. I. (2010). Subsurface drip irrigation for date palm trees to conserve water. Acta Horticulturae (ISHS) 882:103–114.Google Scholar


 
 

 Al-Amoud, A. I., Bacha, M. A. and Al-Darby, A. M. (2000). Seasonal water use of date palm in the central region of Saudi Arabia. Agricultural Engineering Journal 9 (2):51–62.Google Scholar


 
 

 Al-Amoud, A. I., Mohammad, F. S., Saad, A. A. and Alabdulkader, A. M. (2012). Reference evapotranspiration and date palm water use in the Kingdom of Saudi Arabia. International Research Journal of Agricultural Science and Soil Science 2 (4):156–169.Google Scholar


 
 

 Alazba, A. (2004). Estimating palm water requirements using Penman-Monteith mathematical model. Journal of the King Saud University – Agricultural Sciences 16 (2):137–152.Google Scholar


 
 

 Aldrich, W. W. (1942). Some effects of soil moisture deficiency upon Deglet Noor fruit. Date Growers’ Institute 19:7–10.Google Scholar


 
 

 Aldrich, W. W., Crawford, C. L., Nixon, R. W. and Reuther, W. (1942). Some factors affecting rate of date leaf elongation. American Society for Horticultural Science Proceedings 41:77–84.Google Scholar


 
 

 Alhammadi, M. S. and Kurup, S. S. (2012). Impact of salinity stress on date palm (Phoenix dactylifera L.) – a review, Chapter 9. In Crop Production Technologies, 169–178 (Eds. Sharma, P. and Abrol, V.). Rijeka, Croatia: InTech (open access).Google Scholar


 
 

 Al-Khateeb, S. A., Al-Khateeb, A. A. and Ali-Dinar, H. M. (2003). Photosynthesis Efficiency of Date Palm Varieties Grown in Saudi Arabia. Final Technical Report (Project 2001), King Faisal University, Saudi Arabia.Google Scholar


 
 

 Allen, R. G., Pereira, L. S., Raes, D. and Smith, M. (1998). Crop evapotranspiration: guidelines for computing crop water requirements. Food and Agricultural Organisation of the United Nations, Irrigation and Drainage Paper 56, Rome, Italy.Google Scholar


 
 

 Al-Obeed, R. S. (2005). Rooting of aerial offshoots of four date palm (Phoenix dactylifera L.) cultivars by air layering method using polyethylene bags. Pakistan Journal of Biological Sciences 8 (7):978–981.Google Scholar


 
 

 Al-Saikhan, M. S. (2008). Effect of fruit thinning practices on fruit yield and quality of Ruzeiz date palm cultivar (Phoenix dactylifera L.) in Al-Ahsa, Saudi Arabia. Asian Journal of Plant Sciences 7 (1):105–108.Google Scholar


 
 

 Alshuaibi, A. (2011). The econometrics of investment in date production in Saudi Arabia. The International Journal of Applied Economics and Finance 5 (3):177–184.Google Scholar


 
 

 Al-Whaibi, M. H. (1988). Leaf CO2 assimilation and conductance of two date palm cultivars. Date Palm Journal 6 (2):355 (abstract only).Google Scholar


 
 

 Ayers, R. S. and Westcot, D. W. (1985). Water quality for agriculture. FAO Irrigation and Drainage Paper 29, Rome, Italy.Google Scholar


 
 

 Barreveld, W. H. (1993). Introduction. In Date Palm Products, FAO Agricultural Services Bulletin No. 101. Rome, Italy: FAO.Google Scholar


 
 

 Ben Aïssa, I., Bouarfa, S. and Perrier, A. (2009). Utilisation de la mesure thermique du flux de sève pour l'évlauation de la transpiration d'un plmier dattier. In Economies d'Eau en Systèmes Irrigués au Maghreb (Eds. Hartani, T., Douaoui, A. and Kuper, M.). Actes du quatrième atelier régional du projet Sirma, Mostaganem, Algéria, May 2008. Montpellier, France: CIRAD.Google Scholar


 
 

 Ben Aïssa, I., Bouksila, F., Bahri, A., Bouarfa, S., Chaumont, C. and Hichri, W. (2004). Gestion de l'eau et des sels au sein d'une oasis du Sud Tunisien. In Projet INCO-WADEMED, Actes du Seminaire Modernisation de l'Agriculture Irriguée, Rabat. Available at: http://hal.archives-ouvertes.fr/docs/00/18/81/72/PDF/II_BenAissa.pdf (accessed 4 February 2012).Google Scholar


 
 

 Bouhoun, M. D., Marlet, S., Brinis, L., Saker, M. L., Rabier, J. and Côte, M. (2011). A survey of the combined effects of water logging and salinity on fruit yield in the date palm groves of the Wargla basin. Algeria. Fruits 66 (1):11–24.CrossRefGoogle Scholar


 
 

 Broschat, T. K. (1998). Root and shoot growth patterns in four palm species and their relationships with air and soil temperatures. HortScience 33 (6):995–998.Google Scholar


 
 

 Brunel, J.-P., Ihab, J., Droubi, A. M. and Samaan, S. (2006). Energy budget and actual evapotranspiration of an arid oasis ecosystem: Palmyra (Syria). Agricultural Water Management 84:213–220.CrossRefGoogle Scholar


 
 

 Carr, M. K. V. (2011a). The water relations and irrigation requirements of coconut (Cocos nucifera L.): a review. Experimental Agriculture 47:27–51.Google Scholar


 
 

 Carr, M. K. V. (2011b). The water relations and irrigation requirements of oil palm (Elaeis guineensis): a review. Experimental Agriculture 47:629–652.CrossRefGoogle Scholar


 
 

 Carr, M. K. V. (2012). Advances in Irrigation Agronomy: Plantation Crops. Cambridge, UK: Cambridge University Press, 360 pp.CrossRefGoogle Scholar


 
 

 Chao, C. T. and Krueger, R. R. (2007). The date palm (Phoenix dactylifera L.): overview of biology, uses and cultivation. HortScience 42:1077–1082.Google Scholar


 
 

 Cohen, Y., Alchanatis, V., Prigojin, A., Levi, A., Soroker, V. and Cohen, Y. (2012). Use of aerial thermal imaging to estimate water status of palm trees. Precision Agriculture 13:123–140 (published online 27 May 2011).Google Scholar


 
 

 Cohen, Y., Freeman, S., Zveibil, A., Zvi, R. B., Nakache, V., Biton, S. and Soroker, V. (2010). Re-evaluation of factors affecting bunch drop in date palm. HortScience 45 (6):887–893 (abstract only seen).Google Scholar


 
 

 El Hadrami, A., Daayf, F. and El Hadrami, I. (2011). Date palm genetics and breeding. In Date Palm Biotechnology, 479–512 (Eds Jain, S. M., Al-Khayri, J. M. and Johnson, D. V.). Dordrecht, Netherlands: Springer.Google Scholar


 
 

 Elshibli, S. (2009). Genetc Diversity and Adaptation of Date Palm (Phoenix dactylifera L.). Thesis, University of Helsinki, Finland.Google Scholar


 
 

 Elshibli, S. (2010). Biodiversity in date palm (Phoenix dactylifera L.). Available at: http://www.sarab.fi/file/marhaba/2010/m10-s58-71n.pdf (accessed November 2011).Google Scholar


 
 

 Erskine, W., Moustafa, A. T., Osman, A. E., Lashine, Z., Nejatian, A., Badawi, T. and Ragy, S. M. (2005). Date palm in the GCC countries of the Arabian Peninsular. Available at: http://www.icarda.org/aprp/datepalm/introduction/intro-body.htm (accessed October 2011).Google Scholar


 
 

 FAO (2008). Irrigated date palm production in the Near East, Chapter 1. In Proceedings of Workshop on Irrigation of Date Palm and Associated Crops 2007, Food and Agriculture Organization of the United Nations, Cairo, Egypt, 1–15.Google Scholar


 
 

 FAOSTAT (2012). http://faostat.fao.org/site/339/default.aspx (accessed March 2012).Google Scholar


 
 

 Furr, J. R. and Armstrong, W. W. (1956). The seasonal use of water by Khadrawy date palms. Date Growers’ Institute Report 23:5–7.Google Scholar


 
 

 Furr, J. R. and Armstrong, W. W. Jr (1962). A test of mature Halawy and Medjool date palms for salt tolerance. Date Grower's Institute Report 39:11–13.Google Scholar


 
 

 Furr, J. R., Currlin, E. C., Hilgeman, R. H. and Reuther, W. (1951). An irrigation and fertilization experiment with Deglet Noor dates. Date Growers’ Institute Report 28:17–20.Google Scholar


 
 

 Furr, J. R. and Ream, , , C. L. (1968). Salinity effects on growth and salt uptake of seedlings of the date, Phoenix dactylifera L. Proceedings of the American Society for Horticultural Science 92:268–273.Google Scholar


 
 

 Furr, J. R., Ream, C. L. and Ballard, A. L. (1966). Growth of young date palms in relation to soil salinity and chloride content of the Pinnae. Date Growers’ Institute Report 43:4–8.Google Scholar


 
 

 Ghazouani, W., Marlet, S., Mekki, I., Harrington, L. W. and Vidal, A. (2012). Farmers’ practices and community management of irrigation: why do they not match in Fatnassa oasis? Irrigation and Drainage 61:39–51.Google Scholar


 
 

 Ghazouani, W., Marlet, S., Mekki, I. and Vidal, A. (2009). Farmers’ perceptions and engineering approach in the modernization of a community-managed irrigation scheme. A case study from an oasis of the Nefzawa (south of Tunisia). Irrigation and Drainage 58:S285–296.CrossRefGoogle Scholar


 
 

 Hilgeman, R. H. and Reuther, W. (1967). Evergreen tree fruits, Chapter 36. In Irrigation of Agricultural Lands, 704–718 (Eds Hagan, R. M., Haise, H. R. and Edminster, T. W.). Madison, WI: American Society of Agronomy.Google Scholar


 
 

 Hodel, D. R. and Pittenger, D. R. (2003). Studies on the establishment of date palm (Phoenix dactylifera ‘Deglet Noor’) offshoots. Part 1. Observations on root development and leaf growth. Palms 47 (4):191–200.Google Scholar


 
 

 Hussein, F. and Hussein, M. A. (1982). Effect of irrigation on growth, yield and fruit quality of dry dates grown at Asswan. In Proceedings of the 1st Date Palm Conference, Al-Hassa, Saudi Arabia, 168–172.Google Scholar


 
 

 Hussein, F., Mohsen, A. M., Meligi, M. A. and Rizk, S. A. (2007). Studies on stomatal frequency and cuticular depositions in Haiani date pinna. In Proceedings of the Third International Date Palm Conference, Al-Ain, United Arab Emirates, 477–483.Google Scholar


 
 

 Jain, S. M., Al-Khayri, J. M. and Johnson, D. V. (Eds.) (2011). Date Palm Biotechnology. Dordrecht, Netherlands: Springer.Google Scholar


 
 

 Jaradat, A. A. (2011). Biodiversity of date palm. In Encyclopedia of Life Support Systems: Land Use, Land Cover and Soil Sciences. Oxford, UK: EOLSS, pp. 31.Google Scholar


 
 

 Kassem, M. A. (2007). Water requirements and crop coefficient of date palm trees ‘Sukriah cv’. . Misr Journal of Agricultural Engineering 24:339–359.Google Scholar


 
 

 Liebenberg, P. J. and Zaid, A. (2002). Date palm irrigation, Chapter 7. In Date Palm Cultivation (Ed Zaid, A.). FAO Plan Production and Protection Paper No. 156, Rome, Italy.Google Scholar


 
 

 Maas, E. V. (1993). Testing crops for salinity tolerance. In Proceedings of Workshop on Adaptation of Plants to Soil Stresses, 234–247 (Eds Baligar, B. V., Duncan, R. R. and Yohe, J. M.). INTSORMIL Publ. No. 94–2. Lincoln, NE: University of Nebraska.Google Scholar


 
 

 Maas, E. V. and Hoffman, M. (1977). Crop salt tolerance – current assessment. Journal of the Irrigation and Drainage Division (ASCE), 103 (IR2):115–134.CrossRefGoogle Scholar


 
 

 Mazahrih, N. Th., Al-Zu'bi, Y., Ghnaim, H., Lababdeh, L., Ghananeem, M. and Ahmadeh, H. A. (2012). Determination actual evapotranspiration and crop coefficients of date palm trees (Phoenix dactylifera) in the Jordan Valley. American-Eurasian Journal of Agriculture and Environmental Science 12 (4):434–443.Google Scholar


 
 

 Oweis, T. (2004). Agricultural water use in the Arabian Peninsular with extreme scarcity. Paper Presented at ICARDA Regional Meeting on Date Palm Development in the Arabian Peninsular, Abu Dhabi.Google Scholar


 
 

 Pareek, O. P. (1990). Date palm, Chapter 21. In Fruits: Tropical and Subtropical, 667–689 (Eds Bose, T. K. and Mitra, S. K.). Calcutta, India: Naya Prokash.Google Scholar


 
 

 Perry, C. (2011). Accounting for water use: terminology and implications for saving water and increasing production. Agricultural Water Management 98:1840–1846.Google Scholar


 
 

 Purseglove, J. W. (1972). Tropical Crops: Monocotyledons. London: Longman.Google Scholar


 
 

 Rawlins, S. L. (1977). Uniform irrigation with a low-head bubbler system. Agricultural Water Management 1:167–178.Google Scholar


 
 

 Reuther, W. (1944). Response of Deglet Noor palms to irrigation on a deep sandy soil. In 21st Annual Report Date Growers’ Institute, Coachella Valley, California, 16–19.Google Scholar


 
 

 Reuther, W. and Crawford, C. I. (1945). Irrigation experiments with dates. Date Growers’ Institute Report 22:11–14.Google Scholar


 
 

 Rhoades, J. D. and Loveday, J. (1990). Salinity in irrigated agriculture, Chapter 36. In Irrigation of Agricultural Crops, 1089–1142 (Eds Stewart, B. A. and Nielsen, D. R.). Madison, WI: American Society of Agronomy.Google Scholar


 
 

 Ringersma, J., Mechergui, M. and Pijnenburg, S. (1996). Transpiration measurements in date palms using the Granier method. In Evapotranspiration and Irrigation Scheduling, 141–146 (Eds Camp, C. R., Sadler, F. J. and Yoder, R. E.). Joseph Charter Township, MI: American Society of Agricultural Engineers.Google Scholar


 
 

 Saeed, A. B., Etewy, H. A., Duheash, O. A. and Aly-Hassan, O. S. (1986). Assessment of date palm water requirements under Al-Hassa conditions. In Proceedings of the Second Symposium on Date Palm, Al-Hassa, Saudi Arabia, 365–374.Google Scholar


 
 

 Sellami, M. H. and Sifaoui, M. S. (2003). Estimating transpiration in an intercropping system: measuring sap flow inside the oasis. Agricultural Water Management 59:191–204.Google Scholar


 
 

 Tishehzan, P., Naseri, A. A., Hassanoghli, A. R. and Meskarbashi, M. (2011). Effects soil covering and controlled water table on date palm growth and the root zone salt balance in southwest Iran. Paper presented at ICID 21st Congress, Tehran, 539–551.Google Scholar


 
 

 Tomlinson, P. B. (2006). The uniqueness of palms. Botanical Journal of the Linnean Society 151:5–14.Google Scholar


 
 

 Tripler, E., Ben-Gal, A. and Shani, U. (2007). Consequence of salinity and excess boron on growth, evapotranspiration and ion uptake in date palm (Phoenix dactylifera, L., cv. Medjool). Plant and Soil 297:147–155.Google Scholar


 
 

 Tripler, E., Shani, U., Ben-Gal, A. and Mualem, Y. (2012). Apparent steady state conditions in high resolution weighing drainage lysimeters containing date palms grown under different salinities. Agricultural Water Management 107:6–73.Google Scholar


 
 

 Tripler, E., Shani, U., Mualem, Y. and Ben-Gal, A. (2011). Long-term growth, water consumption and yield of date palm as a function of salinity. Agricultural Water Management 99:128–134.Google Scholar


 
 

 Zaid, A. and de Wet, P. F. (2002a). Botanical and systematic description of the date palm, Chapter 1. In Date Palm Cultivation (Ed Zaid, A.), FAO Plant Production and Protection Paper No. 156, Rome. Rome, Italy: FAO.Google Scholar


 
 

 Zaid, A. and de Wet, P. F. (2002b). Climatic requirements of date palm, Chapter 4. In Date Palm Cultivation (Ed Zaid, A.), FAO Plant Production and Protection Paper No. 156, Rome. Rome, Italy: FAO.Google Scholar




 

           



 
  	18
	Cited by


 

   




 Cited by

 
 Loading...


    


 













Cited by





	



18




	


















Crossref Citations










This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Hochmuth, Henrike
Thevs, Niels
and
He, Ping
2015.
Water allocation and water consumption of irrigation agriculture and natural vegetation in the Heihe River watershed, NW China.
Environmental Earth Sciences,
Vol. 73,
Issue. 9,
p.
5269.


	CrossRef
	Google Scholar






Magyar, Margaret
Jin, Mingjie
Sousa, Leonardo da Costa
Aleid, Salah Mohammed
Al-Hajhoj, Mohammed Refdan
Sudhakar, Balakrishnan
and
Balan, Venkatesh
2016.
Empty Fruit Bunch from Date Palm Industries—A Sustainable Resource for Producing Biofuels and Industrial Solvents.
Industrial Biotechnology,
Vol. 12,
Issue. 4,
p.
235.


	CrossRef
	Google Scholar






Jaradat, Abdullah A.
2016.
Genetic Diversity and Erosion in Plants.
Vol. 8,
Issue. ,
p.
131.


	CrossRef
	Google Scholar






Sabri, Ahmed
Bouaziz, Ahmed
Hammani, Ali
Kuper, Marcel
Douaik, Ahmed
and
Badraoui, Mohamed
2017.
Effet de l'irrigation déficitaire contrôlée sur la croissance et le développement foliaire du palmier dattier (Phoenix dactyliferaL.).
Cahiers Agricultures,
Vol. 26,
Issue. 5,
p.
55005.


	CrossRef
	Google Scholar






Gantait, Saikat
El-Dawayati, Maiada M.
Panigrahi, Jitendriya
Labrooy, Catherine
and
Verma, Sandeep Kumar
2018.
The retrospect and prospect of the applications of biotechnology in Phoenix dactylifera L..
Applied Microbiology and Biotechnology,
Vol. 102,
Issue. 19,
p.
8229.


	CrossRef
	Google Scholar






BEN AİSSA, İmed
BOUARFA, Sami
ROUPSARD, Olivier
and
MAJDOUB, Rajouene
2019.
Is it true that date-palm consumes a lot of water?.
International Journal of Agriculture Environment and Food Sciences,
Vol. 3,
Issue. 2,
p.
62.


	CrossRef
	Google Scholar






AL-Omran, Abdulrasoul
Eid, Samir
and
Alshammari, Fahad
2019.
Crop water requirements of date palm based on actual applied water and Penman–Monteith calculations in Saudi Arabia.
Applied Water Science,
Vol. 9,
Issue. 4,


	CrossRef
	Google Scholar






Mihi, Ali
Tarai, Nacer
and
Chenchouni, Haroun
2019.
Can palm date plantations and oasification be used as a proxy to fight sustainably against desertification and sand encroachment in hot drylands?.
Ecological Indicators,
Vol. 105,
Issue. ,
p.
365.


	CrossRef
	Google Scholar






Serret, Maria D.
Al-Dakheel, Abdullah J.
Yousfi, Salima
Fernáandez-Gallego, Jose A.
Elouafi, Ismahane A.
and
Araus, José L.
2020.
Vegetation indices derived from digital images and stable carbon and nitrogen isotope signatures as indicators of date palm performance under salinity.
Agricultural Water Management,
Vol. 230,
Issue. ,
p.
105949.


	CrossRef
	Google Scholar






Du, Baoguo
Ma, Yuhua
Yáñez‐Serrano, Ana Maria
Arab, Leila
Fasbender, Lukas
Alfarraj, Saleh
Albasher, Gadah
Hedrich, Rainer
White, Philip J.
Werner, Christiane
and
Rennenberg, Heinz
2021.
Physiological responses of date palm (Phoenix dactylifera) seedlings to seawater and flooding.
New Phytologist,
Vol. 229,
Issue. 6,
p.
3318.


	CrossRef
	Google Scholar






Turk, Khalid
Zeineldin, Faisal
and
Aljughaiman, Abdullah S.
2021.
Mapping and assessment of evapotranspiration over an oasis in arid ecosystem using remote sensing and biophysical modelling.
Arabian Journal of Geosciences,
Vol. 14,
Issue. 19,


	CrossRef
	Google Scholar






Dhaouadi, Latifa
Besser, Houda
Karbout, Nissaf
Al-Omran, Abdulrasoul
Wassar, Fatma
Wahba, Mohamed Shahata
Yaohu, Kang
and
Hamed, Younes
2021.
Irrigation water management for sustainable cultivation of date palm.
Applied Water Science,
Vol. 11,
Issue. 11,


	CrossRef
	Google Scholar






G. Biro Turk, Khalid
I. Zeineldin, Faisal
and
M. Alghannam, Abdulrahman
2022.
Climate Change in Asia and Africa - Examining the Biophysical and Social Consequences, and Society's Responses.


	CrossRef
	Google Scholar






Al-Mayahi, Ahmed K.
Al-Ismaily, Said S.
Breitenstein, Daniel
Al-Busaidi, Hamed S.
Al-Maktoumi, Ali K.
Lehmann, Peter
Or, Dani
Kacimov, Anvar R.
Fahrni, Simon
and
Al-Shukaili, Afrah H.
2023.
Soil water distribution and dynamics across prescribed capillary barriers under evaporating surfaces.
Biosystems Engineering,
Vol. 226,
Issue. ,
p.
55.


	CrossRef
	Google Scholar






Ghazzawy, Hesham S.
Alqahtani, Nashi
Munir, Muhammad
Alghanim, Naser S.
and
Mohammed, Maged
2023.
Combined Impact of Irrigation, Potassium Fertilizer, and Thinning Treatments on Yield, Skin Separation, and Physicochemical Properties of Date Palm Fruits.
Plants,
Vol. 12,
Issue. 5,
p.
1003.


	CrossRef
	Google Scholar






Al-Yahyai, Rashid
Khan, M. Mumtaz
Al-Kharusi, Latifa
Naqvi, Summar Abbas
and
Akram, M. Tahir
2023.
Date Palm.
p.
179.


	CrossRef
	Google Scholar






Melkamu, Alemayehu
2023.
Date Palm.
p.
141.


	CrossRef
	Google Scholar






Sporchia, Fabio
Patrizi, Nicoletta
and
Pulselli, Federico Maria
2023.
Date Fruit Production and Consumption: A Perspective on Global Trends and Drivers from a Multidimensional Footprint Assessment.
Sustainability,
Vol. 15,
Issue. 5,
p.
4358.


	CrossRef
	Google Scholar


















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference




Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	









	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








THE WATER RELATIONS AND IRRIGATION REQUIREMENTS OF THE DATE PALM (Phoenix dactylifera L.): A REVIEW








	Volume 49, Issue 1
	
M. K. V. CARR (a1)

	DOI: https://doi.org/10.1017/S0014479712000993





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





THE WATER RELATIONS AND IRRIGATION REQUIREMENTS OF THE DATE PALM (Phoenix dactylifera L.): A REVIEW








	Volume 49, Issue 1
	
M. K. V. CARR (a1)

	DOI: https://doi.org/10.1017/S0014479712000993





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





THE WATER RELATIONS AND IRRIGATION REQUIREMENTS OF THE DATE PALM (Phoenix dactylifera L.): A REVIEW








	Volume 49, Issue 1
	
M. K. V. CARR (a1)

	DOI: https://doi.org/10.1017/S0014479712000993





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















