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Stone Cell layer (μ): Treatment PQ3 recorded the highest 

stone cells layer (90.00μ) as compared with other 

treatments, while PQ3 and control recorded the lowest 

values (63.33 and 66.10μ (Table 3 and Fig 1).  

Outermesocarp cells layer (μ): The outer mesocarp cells 

recorded the highest significant thickness (1700.00μ) 

with PQ1, while the lowest outermesocarp cells layer was 

recorded by control as compared to other treatments 

(Table 3 and Fig 1) 

Tannin Cells layer (μ): All pollination treatments 

reduced significant the dimension/thickness of tannin 

cell layer, compared to the control (Table 3 and Fig 1). 

Treatment PQ2 recorded the lowest value (533.33μ) 

compared the control (PQ0) which recorded the highest 

value (1072.22 μ).  

Intermesocarp Cells (μ): Treatment PQ2 recorded the 

highest significant value (4500.67μ) compared to the 

control (3481.97μ) and other treatments (Table 3 and Fig 

1). 

Discussion 

Many factors can affect fruit anatomy and consequence 

physical and chemical characteristics. These factors, 

such as temperature (Summerville, 1944, Fahn et al. 

1961, Fortescue and Turner 2005), fruit cluster or bunch 

thinning (Nixon and Crawford, 1942), crop load 

(Salvador et al. 2006). Also, the amount of pollens can 

affect fruit quality through increasing bunch weight, fruit 

weight and dimensions, and SSC, in addition to reducing 

tannins and total acidity content. These changes were 

mainly noticed with six strands /bunch as compared with 

other treatments and the control in both seasons 

(Omar2004). Through this study, there were variations 

between pollen quantity effects on fruit quality and fruit 

anatomy, since treatment PQ2 recorded the lowest layers 

dimensions/thickness in epiderm cells, stone cells, outer 

mesocarp cells, tannin cells and inner mesocarp. On the 

other hand, control fruits had the highest layers in 

epiderm, hypoderm and tannin cell layers. Application of 

three or nine strands/bunch had lower effect than six 

strands/bunch in fruit quality of “Hayany” date fruit 

(Omar, 2004). These changes in fruit quality may be due 

to some  changes in some enzymes or biochemical 

processes El-Mardi et al., (2006) found that low pollen 

concentration applied to ``Farad`` date palm resulted in 

the same effect on the pectin content as high pollen 

concentration affect. This is indicating that pollen 

quantity has no effect on the activation of pectinase, 

which indicate the importance of reducing the amount of 

pollen used in pollination. Both pollens and developing 

seeds contain plant hormones, and they may serve as 

sources of some important hormones that affect fruit 

growth and development (Talon et al., 1990; Garcia-

Martinez et al., 1991; Ben-Cheikh et al., 1997; Ozga et 

al., 2002). However, the fruit quality  of Zaghloul dates 

improved as amount of pollens added,  may be through 

changes in cells layer of fruit and movement of hormones 

from pollen and seeds directly into fruit progenitor 

tissues has not to our knowledge been demonstrated.  

Zaghloul date palm anatomy showed that increase or 

decrease of some cells in some layers such as increase of 

stone and tannin cells in control and lower amount of 

pollen as compared with other pollination treatments and 

reflects on fruit quality. These results go partial with 

Shabana et al., (2001), who reported that pollination of 

date palm cultivars gave the highest fruit set percentage 

and quality, also Howpage et al., (2001) found that the 

lack of amount of pollen in kiwifruit reduce of fruit 

quality under Australian conditions, Yong Seub Shin et 

al., (2007) investigate the effect of amount of pollen on 



Alaa-ElDin Omar / Advances in Applied Agricultural Sciences 02 (2014), 10: 01-08 

7 

development and sugar content of melon fruits. 

References 

1. AOAC (1995). Official Methods of Analysis. 10th edn.

Association of Official Agricultural Chemists,

Washington, DC, USA, pp. 777-1060.

2. Al-Atawi (2010). Phytophagous and Predaceous Mites

Associated with Vegetable Crops from Riyadh, Saudi

Arabia. Saudi Journal of Biological Sciences. 18(3): 239–

246.

3. Al-Jarrah A & Al-Ani B. (1981). Histological changes in

different stages of fruit development of Khadrawi date

palm cultivars in Iraq. Date palm J., 1(22-23).

4. Ben-Cheikh W, Perez-Botella J, Tadeo F R, Talon M &

Primo-Millo E (1997). Pollination increases gibberellin

levels in developing ovaries of seeded varieties of Citrus.

Plant Physiol. 114:557–564.

5. Coggins, C W, Lewis L N & Knapp J. C. F. (1967).

Progress report: chemical and histological studies of tough

and tender Deglet Noor dates, Date Growers Inst., Rep.,

44, 15-16.

6. Dowson V H W (1982) .Date production and protection,

FAO plant production and protection paper No. 35, FAO

Report.

7. El Mardi M O, Al Julanda Al Said F, Bakheit Sakit C, Al

Kharusi L M, Al-Rahbi I N & Al-Mahrazi. K (2006).

Effect of pollination methods, fertilizer and mulch

treatments on physical and chemical characteristics of

date palm (Phoenix dactylifera, L.) fruit: physical

characteristics. III. International Date Palm

Conference736:317-328.

8. El-Agamy S Z, Mahdy T K & Khalil O A (2003).

Behavior studies of Dajana and Sakkoti date palm

cultivars under Aswan environment. Proceedings of the

international conference on date palm in kingdom of Saudi

Arabia. Qasseem branch; King Saud Univ, 115-136

(English Section).

9. Fahn A, Klarman-Kuslev N & Ziv D (1961). The

abnormal flower and fruit of May- flowering dwarf 

Cavendish bananas. Bot. Gaz. 123, 116–125. 

10. FAO (2012). Statistics [Internet]. Rome (Italy); FAO

[cited 2012 Jul 23]. Available from: http://www.

fao.org/statistics/en/

11. Fortescue J A & Turner D W (2005).The association

between low temperatures and anatomical changes in

preanthetic ovules of Musa (Musaceae), Scientia

Horticulturae: an international journal, 104, pp. 433-444

12. Garcia-Martinez J L, Marti M, Sabatier T, Maldonado A,

&Vercher Y (1991). Development of fertilized ovules and

their role in the growth of the pea pod. Physiol. Plant. 83:

411–416.

13. Gefen M (1966).Blistering in the Barhi cv.Date Fruits (in

Hebrew), M.Sc. Thesis, The Hebrew University of

Jerusalem, Rehovol, Israel.1966.

14. Godara, N R, Godara R K & Bhatia S K (1994).

Evaluation of some exotic date palm cultivars for bunch

and fruit characteristics at "Khalal" stage grown North

Indian Conditions. Haryana. Agric. Univ. Journal

Research, 1994, 24: 1, 49-54 Plant Breeding Abstract

1995 (065-06508).

15. Hass A R C & Bliss D E (1935).Growth and composition

of Deglet Noordates in relation to water injury.Hilgardia,

9.295-344.

16. Howpage, D, Spooner-Hart R N & Vithanage V (2001).

Influence of honey bee (Apis mellifera) on kiwifruit

pollination and fruit quality under Australian conditions

the lack of pollination, New Zealand Journal of Crop and

Horticultural Science, 2001, Vol. 29: 51-59

17. Hussein, AA M, Attia N M I & Osman S M (2001). Survey

and evaluation of fruit cultivars for some species grown

under Siwa Oasis.  11.  Date palm Annals of Annal of

Agric. Sci. Moshtohor, 39(2): 1265-1278.

18. Johansen D A (1940). Plant microtechnique. McGraw-

Hill, New York, NY.

19. Long E M (1943). Development anatomy of the fruit of

the Deglet Noor date, Bot.Gaz., 104,424-  426.

20. Metwaly H A A (1999). Evaluation of some date palm

trees under Assiut Governorate. M.Sc. Thesis, Fac.,



Alaa-ElDin Omar / Advances in Applied Agricultural Sciences 02 (2014), 10: 01-08 

8 

Agric. Cairo Univ. Egypt 

21. Nail A M (1994). Biological studies and evaluation of

some seedling date palms grown in Fayoum Governorate.

M.Sc. Thesis, Fac. Agric. Fayoum, Cairo Univ. Egypt.

22. Nixon R W & Crawfordc L (1942). Quality of Deglet

Soordate fruits as influenced by bunch thinning. Proc.

Amer. Soc. Hort. Sci. 40:1o3-110. 1942

23. Omar A K (2004). Characterization of some male date

palm using RAPD and some morphological parameters.

Ph.D. Dissertation, Faculty of Agric.,Kafr El-

Shreikh,Tanta University.

24. Osman A M A, Reuther W & Erickson,L C  (1974). Xenia

and metaxenia studies in the date palm phoenix dactylifera

L.,Date Growers Inst.Rep.,51,6-16.

25. Ozga, J A, van Huizen R & Reinecke D M (2002).

Hormone and seed- specific regulation of Pea fruit

growth. Plant Physiol. 128: 1379–1389.

26. Reuveni O (1967). Investigation on the Anatomy and

Physiology of parthenocarpic and seed bearing date fruits

(in Hebrew), Ph.D. thesis, Hebrew University, Jerusalem.

27. Reuveni O (1970). Date palm - fruit development. In: The

Division of Subtropical Horticulture Ed. Volcani Institute

Agr. Res. B. Dagan, Israel, p. 154-166.

28. Rizkalla AA, Badr-Elden AM, Nower AA. 2007.

Protoplast isolation, salt stress and callus formation of two

date palm genotypes. Journal of Applied Sciences

Research. 3: 1186-1194.

29. Salvador F R, Fisichella M & Fontanari M

(2006).Correlations between fruit size and fruit quality in

apple trees with high and standard crop load levels.

Journal of Fruit and Ornamental Plant Research Vol. 14

(Suppl. 2), 2006

30. SAS (2000). SAS/STAT User’s Guide, Release 6.03. SAS

Institute, Cary, NC, USA.

31. Schanderi, SH (1970). Methods in Food Analysis.

Academic Press, New York. P.709. 

32. Schroeder C A  and Nixon R W. 1958.Morphological

effects of specifc pollens and fruit thinning on fruit of

Deglet Noor dates-a progress report ,Date Growers

Inst.,Rep.,35(17-18).

33. Shabana H R, Abdulla S A & Hamoodi A H. (2001).

Determination of the optimal pollination period for Khalas

date palm cultivar.  Ministry of Agriculture and Fisheries,

P.O. Box 1509 Dubai, UAE.

34. Sharman B C.  1943. Tannic acid and iron alum with

safranin and orange G in studies of the shoot apex. Stain

Tech., 18, 105.

35. Soliman S S. (2002). Studies on the evaluation of fruit

characteristics of Samany date    palm grown in Aswan J.

Agric. Sci. Mansoura Univ., 27(8): 5421-5428.

36. Summerville W A T. 944. Studies on nutrition as qualified

by development in Musa cavendishii Lambert.

Queensland J. Agric. Sci. 1, 1–127.

37. Talon M, Zacarias, L & Primo-Millo E (1990) .Hormonal

changes associated with fruit set and development in

mandarins differing in their parthenocarpic ability.

Physiol. Plant 79: 400–406.

38. Turrell F M, Sinclair W B & Bliss D E (1940).Structural

and chemical factors in relation dates. Rept. Date Growers'

Inst. 17: j-11. 1940.

39. Yeni Y N, Yerramshetty J,  Akkus O, Pechey C & Les C

M (2006). Effect of fixation and embedding on Raman

Spectroscopic analysis of bone tissue, Calcif. Tissue Int.,

2006, 78, 363–371.

40. Yong S S, Park S D & Jwoo H K (2007). Influence of

pollination methods on fruit development and sugar

contents of oriental melon (Cucumis  melo L. cv.

Sagyejeol-Ggul). Scientia  Horticulturae 112(2007) 388–

392.


