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Sato. (1996) ; and Salo(1999)אא
אK 

،אאאאא
אאאא

אאאאKאאא
אאאאא

אKאא–אK 



 
 

אאא–אאאאאאא١٤٢٦F٢٠٠٥E
 
 

 

  
 

٣٣

אאא
אאאאא 

Maticic et. al. (1991) ; Mangal et. al. (1984)  ; Sammis and Wu-IP (1989) 
אאFאE

אאאאא
Malik and Kumar 1998 ; Biswas et.al. 1999  ; Smajstrla et. al. 2000)E 

אאאאאא
אKSharanappa et. al. (1995)אאא

אK٥אא،،٣،
٤٥KאK

Saha et. al. (1998) אאאK 
אאא

אאא
אBurnette et. al. ,1993  and  Sanchez et. al. ,1994)KE 

אאאאאאא
אאאאאא

אאאא٧٥٪א 
FMinistry of Agriculture and Water, 1998E،אאא

אאא
אK 

אאW 
אאאF١٩٩٨L١٩٩٩–١٩٩٩L٢٠٠٠E

אאאאאאא



 
 

אאאאKKKא 
 
 

 

  
 

٣٤

א١٢٠אKאא
אאאאF١KEאא

אF٢،٤٧EאF،
١٠٠،٢٠٠،٣٠٠LKE 

F١E 
אאאאאאאאא 

א
א 
 
אE٪F

א 
א 
 

אאFE 

אא
١٩٩٩L٢٠٠٠ 

א 
א 
 
אE٪F 

א 
א 
 
אאFE

אא 
١٩٩٨L١٩٩٩

٦}٦١  ٠}٢٧  ١٢L١٩٩٩  ١}٦٣  ٨}٢٦  ١٢L١٩٩٨ 
٦}٥٤  ٩}٢٥  ١L٢٠٠٠  ٦}٥٩  ١ ٥}٢٨L١٩٩٩ 
٦}٥٥  ١}٢٥  ٢L٢٠٠٠ ٣}٢٥ ٩}٦٢  ٢L١٩٩٩ 
٧}٤٧  ٤}٢٨  ٣L٢٠٠٠  ٣}٤٣  ٣}٢٨  ٣L١٩٩٩ 

אאFEאאאא
א١٤אאאאאKא

אאא١٥א٣٠א
אאאאא

אF٢–KE 
F٢E 

אאאאאאא 
אאE٪F 

אFE 
א אא 

אא 

0 - 15  1.6  15.0  83.4  Sand  Loamy  

15 - 30  2.0  12.0  86.0  Loamy sand  



 
 

אאא–אאאאאאא١٤٢٦F٢٠٠٥E
 
 

 

  
 

٣٥

F٢E 
אאאאא 

א(D)
FE 


א

(pH) 

א
א 

(EC)Ds-m 

א
א
(O.M.%)


(N) %


(P) %

 
(K)mg/kg

 60 0.02 0.09 0.58  1.99 7.91 )١٥ –صفر (

)٣٠ – ١٥( 7.9 1.2 0.55 17 0.02 57 

אאא٥x٥
אאאא٧٠،אאא

אאFP2O546%E٢٠٠L
אK2O)50%E١٥٠Lא،

٦٠אאאאK 

אF٣Eאאאא
אKאאאא،

אאאאא
אאאאא(FAO and Ministry of  Agriculture and Water, 

1988)אאאאא
אW 

אאFLZEאxאאאFLE 

אא
אאאאK 

 



 
 

אאאאKKKא 
 
 

 

  
 

٣٦

F٣E 
אא 

אא אאאאא
אFE٢٠ ٢٥ ٦٥ ١٥ 

א٤٥}٠٧٥}٠٠٥}١٩٠}٠

א JאETrFLE٢٥}٣٨٨}٢٤٤}٣٥٣}٤

א JאETcFLE٤٦}١١٦}٢٦١}٣١}٤

אאא(TAW)FL٥٠E ٢٠ ٢٠ ٢٠ ٢٠ 

٢ ٢ ٢ ٢ 

٤ ٤ ٤ ٤  אאאFE 
٧ ٧ ٧ ٧ 

٩٢}٢٣٢}٤٢٢}٧٢٠}٨

٨٤}٥٦٤}٨٤٤}١٤٨٠}١٦ אאFLE 
٢٢}١٠١٢}١٥٢٧}٢٥٧}٢٨

٢}٤ ٢}٦٣}١٠٧}١١

٣}٨ ٣}١٢٦}٢٠٠}٢٤ אאא٧٠F٪LE 
٦}١٤٦}٢١١}٣٦٠}٤١

١١}٠١٦}٠٢٦}٠٢٩}٠

٢١}٠٣١}٠٥٢}٠٦٠}٠ אאאF٣L٢٥٢E 
٣٧}٠٥٤}٠٩٠}٠٠}١

  

 



 
 

אאא–אאאאאאא١٤٢٦F٢٠٠٥E
 
 

 

  
 

٣٧

אאFאEאא
אFPVCE٢K

אא،אאא
א١٥אא٣٠א٤٥א

אאאK 

אא،
אאאאאK

אאאאאאא
אאKאאאא٧٥º٢٤،

אא 
. Bermner (1965)אאאא

אאאאאא
אאK 

אאאאא،א 
(Split plot in completely randomized design with three replications)

אאאאאאאK 
אאאאאא

(ANOVA)אM.statאא
(LSD5%)אאאא

אK 
 



 
 

אאאאKKKא 
 
 

 

  
 

٣٨

אאW 
EאW 

אאF٤EאאאF٣ 
،٤EאK

אאאFEK
אאאאא٤

אK،F٥Eאא
אאאא

אאא٧،א
Sharanappa et. al. (1995)Kאאא

אאאאאא
אאאא

אHoffman et. al. 1990); Cuenca 1989EK 

אאF٤E
אאK

F٥Eאאאא٢٠٠
Lאאאא

٣٠٠L،אאPant et. al. (1996)،
אאאאא١٨٠

LאאK
אאאא

١٠٠Lאא
٢٠٠אאאא



 
 

אאא–אאאאאאא١٤٢٦F٢٠٠٥E
 
 

 

  
 

٣٩

אא٣٠٠Lא
אאF٢٠٠LE

אאאאאאא
אW(Malik et. al., 1996 ; Pant et. al., 1996 ; Dixit, 1997 ;  

Lopaudic et. al., 1997 ;  Ingle and Jadhao, 1997   and Mohanty and Hossain, 
1998)  

אאאא
אFEאF١Eאא

٢٠٠אLא
אאאF٢Eא،א

אBurnette et. al. (1993)  and Sanchez et. al. (1994) 

EאאW 
אאאא

Kאא
אאF٤EKF٥Eאא

אאאאF٣٣٩LE
א٢אאאא٨}١٩٩ 

١٢٩Lא٤٧،אאK
אאאאאאאא

٢א٤אKא
אאא٧F٥EK 

F٥Eאא،אא
אאאא٢٠٠



 
 

אאאאKKKא 
 
 

 

  
 

٤٠

L،אא
٣٠٠אLKאא

WBubnova et al. (1995) ; Tanaka and Sato, (1996);   and Salo (1999). 
F٢Eאאאאא

אאאאא،אא
אאאא٢٠٠L

אא٧א٢Kא
אBurnette et. al. (1993), and Sanchez et. al. (1994). 

F٤E 
אאאאא 

אא
FLE 

א 
FLE 

א אא 

 J ٣٣٣}٠ 1 א 

٠٠٠}٠ **٠٠٦}٠** 2 א 

 J  J 2 א C א 
٥٦}٢٣٥ ٦}٧٤٨١ 8 E.M.S (1) 

٠٠٠}٠ **٠٠٠}٠** 3 א 
 J  J 3 אCא 

٠٠٠}٠ **٠٠٠}٠** 6 אCא 

 J  J 6 אCאCא 

٩٨}١١٣ ٩}٦٦٩٠ 36 E.M.S (2) 
EGGFF١E٪ 

E.M.S. (1)אא 
E.M.S. (2)אא 



 
 

אאא–אאאאאאא١٤٢٦F٢٠٠٥E
 
 

 

  
 

٤١

 
F٥E 

א،אא 
א 

אא 
FLE 

א 
FLE 

אא 

٣٢}١٨٠ a ٩٧}٤٤ a ١٩٩٨L١٩٩٩  

٢٦}١٩٨ a ٩٥}٤٨ a ١٩٩٩L٢٠٠٠ 
א 

١٠}٢٣٩ a ١٥}٦١ a ٢  

٧٩}١٩٩ a ٣٢}٤٧ b ٤  

٩٩}١٢٨ b ٤٢}٣٢ c ٧  

אא
אFE 

٦١}٢ ٥٨}٥٧ L.S.D 0.05 

٦٧}١١٥ c ٠٤}٤١ b  

٤٤}١٣٢ c ١٥}٣٧ b ١٠٠ 

٩٩}٢٩١ a ١٩}٥٦ a ٢٠٠ 

٠٦}٢١٧ b ٤٦}٥٣ a ٣٠٠ 

א
FL

E 

٢٢}٧ ٣٠}٥٥ L.S.D 0.05 

  



 
 

אאאאKKKא 
 
 
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F١WEאאאא 
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F٢WEאאאא 

אאאא 



 
 

אאא–אאאאאאא١٤٢٦F٢٠٠٥E
 
 

 

  
 

٤٣

אאW 
1. Biswas, R. K., Rana, S. K., and Mallik, S.  (1999). Performance of 

drip irrigation in Papaya cultivation in new alluvim agro – Climatic 
zone of west Bengal. Annals of Agriculture Research, 1999, 20: 1, 
116-117. 

2. Bremmer, J. M. (1965). Nitrogen quailability indexes. In: Methods of 
Soil Analysis. C.A. Black et al (eds). Part 2. Agronomy, 9:132-134. 

3. Bubnova, T. V., Sokolov, A., and Smagin, B. I. (1995). Features of the 
transport and accumulation of nitrogen and potassium in vegetable 
crops.2. Effects of the level of mineral fertilizer application on N and 
K accumulation and productivity of white head cabbage . Agrokhimiya, 
6:31 – 37 ; 24 ref. Russia. 

4. Burnette, R.R., Coffey, D.L., and Brooker, J. R. (1993). Economic 
implications of nitrogen fertilization , drip irrigation and plastic 
culture on cole crops and tomatoes grown sequentially. Tennessee 
Farm and Home Science, 168: 5 – 13. 

5. Cuenca, R. H., (1989). Irrigation Systems Design, An Engineering Approach. 
Prentice Hall, Inc., Englewood Cliffs, New Jersey. USA. 

6. Dixit, S. P. (1997). Effect of nitrogen and farmyard on the productivity 
of cabbage in a dry temperate high hills zone Himchal Pradesh. Annals 
of Agricultural, 18:2, 258-261. 

7. FAO and Ministry of Agriculture and Water (1988). Guide for Crop 
Irrigation Requirements in the Kingdom of Saudi Arabia. Dept. of 
Agri. Devel., Ministry of Agriculture and Water, K.S.A. 

8. Hoffman G. J., T. A. Howell and K. H. Solomon. (1990). Management of 
Farm Irrigation Systems. American Society of Agricultural Engineers. St. 
Joseph, MI. USA.  

9. Ingle, V. C., and  Jadhao, B. J. (1997). Effect of nitrogen levels on 
cabbage cultivars under Akola conditions. PKV Research Journal, 
21:2, 254-256. 

10. Lopaudic, D., Zaric, D., Levtic, S., and Lazic, B. (1997). The effect of 
nitrogen rates and application, dates on cabbage yield. Proceedings of 
the First Balkan Symposium on Vegetables and Potatoes, Belgrade, 
Yugoslavia, Acta Horticulture, 462 (2): 595-598. 

11. Malik, S. C. Biswajet, Bhattacharya, and Bhattacharya, B. (1996). 
Effect of different levels of nitrogen and different spacing on growth 
and yield of cabbage. Environment and Ecology, 14 (2): 304 –306. 

12. Malik, R. S., and Kumar, K. (1998). Effect of plant spacing and 
nitrogen fertilizer application on yield and quality of tomato under 
drip irrigation. Agriculture Science Digest Karnal, 60 (2): 260-266.  



 
 

אאאאKKKא 
 
 

 

  
 

٤٤

13. Mangal, J. L., Pandita, M. L., and Batra, B. R. (1984). Effect of 
irrigation intensities and nitrogen levels on growth and yeild of 
cabbage variety 'Golden. Acre. Haryana Journal of Horticultural 
Sciences, 11 (1-2): 92-96. 

14. Maticic, B., Avbelj. L., Feges, M., and Lokar, V. (1991). Relationship 
between irrigation content of minral Nitrogen and yield of cabbage red 
beet and celery at different fertilization. Roczniki – Gleboznawcze, 42 
(3): 155-163. 

15. Mohanty, B. K.; and Hossain, M. M. (1998). A note on the ffects of 
nitrogen and phosphorus on cabbage. Orissa Journal of Horticulture, 
26 (1): 106-108. 

16. Pant, T., Naredara, K., and Kumar, N. (1996). Response of different 
doses of nitrogen on the yield of cabbage. New Agriculturist, 7(1): 21-
24. 

17. Saha, U. K., Hasnat, M. A., Haider, J., Saha, R.R., and Kawai, S. (1998). 
Yield and water use of cabbage under different irrigation schedules in 
Bangladesh. Japanese Journal of Tropical Agriculture, 42 (2): 71-77. 

18. Salo, T. (1999). Effects of band placement and nitrogen rate on dry matter 
accumulation, yield and nitrogen uptake on cabbage, carrot and onion. 
Agriculture, 8(2): 157-232. 

19. Sammis, T. and Wu – IP. (1989). Deficit irrigation effects on head 
cabbage production. Agricultural Water Management, 16 (3): 229-239. 

20. Sanchez, C. A., Roth, R.L., and Gardener, B.R. (1994).  Irrigation and 
nitrogen management for sprinkler irrigated cabbage on sand. Journal 
of American Society for Horticultural Sciences, 119 (3): 427-433. 

21. Sharanappa, Jangandi, Gowda, M.C., Jangandi, S., Chowde, Gowda. 
(1995). Study of frequency of drip irrigation for cabbage production. 
Current Research,  University of Agricultural Sciences, Bangalore. 24 
(11): 199-200. 

22. Smajstrla, A. G., Locascio, S. J., Weingartner, D. P. and Hensel, D. R.  
(2000). Subsurface drip irrigation for water table control and potato 
production. Applied Engineering in Agriculture, 16 (3): 225-229. 

23. Tanaka, Shmanda, N., and Sato, T. (1996). Analysis of growth and 
nitrogen absorption in ten commercial cultures of Japanese cabbage . 
Japanese Journal of Soil Science and Plant Nutrition,  67 (1): 49 – 53. 

 
 



 
 

אאא–אאאאאאא١٤٢٦F٢٠٠٥E
 
 

 

  
 

٤٥

Effect of Watering Intervals and  N Fertilization  
on Cabbage Yield and N Uptake in Makkah Region 
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Abstract: 
This study was conducted to determine the effect of different 

irrigation intervals and different nitrogen fertilizer rates on cabbage yield 
and cabbage N uptake. Three irrigation intervals and four N rates were 
used for two seasons (1988/1999-1999/2000).  The three irrigation 
treatments used were 2, 4, and 7 days, with the total amount of water 
applied at each treatment being fixed at the rate of 3733 m3 / season.  The 
four N rates used were, namely, 0,100, 200, and 300 Kg N/ha. 

The results showed no significant differences in cabbage yield and N 
uptake by plants between the two seasons, while there were significant 
differences in yield and N uptake between the different irrigation 
interevals, being reduced with the increases in watering intervals from 2 
to 7 days. Furthermore, N fertilization has significant effects on yield. 
Yield and N uptake were increased significantly as N rate increased from 
0 to 200 Kg N/ha, However, yield and N uptake were decreased as N rate 
of 300 Kg N/ha was used. Thus, 200 Kg N/ha was the optimum rate for 
cabbage yield at 2 days watering interval  in the study area.  

 


