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 7.5 40 50 63.8 72.5 46.76 
 5 32.5 72.5 50 47.5 41.50 

 א 2.5 15 30 42.5 50 28.00 
 42.5 55 65 47.5 45 51.00 

H 7.5 12.5 20 22.5 22.5 17.00 
H 12.5 40 62.5 80 65 52.00 

H 47.5 57.5 92.5 82.5 80 72.00 
54.64 55.54 56.07 36.07 17.86 א  

 L.S.D.א 0.05 
א 6.31 

אא 5.74 
אאXא14.66 א 
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 2000 4000 6000 8000 א 

 5.5 22.5 30 46.3 45 29.86 
 2 18.8 37.5 37.5 35 26.16 

 א 1.5 11.3 22.5 33.8 35 20.82 
 31.3 38.8 45 41.3 31.3 37.54 

H 5 8.8 12.5 15 13.8 11.02 
H 8.8 30 62.5 45 42.5 37.76 

H 30 45 72.5 67.5 63.8 55.76 
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F٥E 
אאאאאLא 

 وسط التجذیر (.p.p.m)جزء بالمليون  / (IBA)ترآيز حمض أندول بيوتریك 
 المتوسط 8000 6000 4000 2000 شاهد

 5.70 4.3 7.6 6.3 5.7 4.6 رمل
 3.20 2.4 2.6 4.3 3.9 2.9 تموسيب

 4.12 3.9 4.3 5.5 3.9  .3 زراعي برلایت
 5.24 4.7 4.9 6.7 5.7 4.2 فرميكولایت

 4.46 4.1 5 5.2 4.5 3.5 تموسي ب+مل ر
 5.16 4.3 6.2 6.1 5.1 4.1 تموسيب+برلایت 

 6.82 6.7 7.9 8.6  .6 4.9 بيتموس+  فيرميكولایت 
  4.34 5.5 6.1 4.97 3.89 المتوسط

 0.05 عاى المستوى.L.S.D أقل فرق معنوي
 0.62 بين الأوساط
 0.50 بين التراآيز

 1.50 ط المختلفة الأوساXبين التراآيز 
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 (.p.p.m)جزء بالمليون  / (IBA)ترآيز حمض أندول بيوتریك  وسط التجذیر
 المتوسط 8000 6000 4000 2000 شاهد 
 3.76 2.1 5.5 4.3 4 2.9 رمل
 2.08 1.8 1.9  3 2.6  1.1 بتموس

 2.92 2.8 3.1 4 2.7 2 زراعي برلایت
 3.82 3.7  3.7 4.5 4 3.2 فرميكولایت

 3.48 3.6 3.7  3.9 3.5  2.7  بتموس+مل ر
 4.04 3.1 4.9 4.9 4.1 3.2 بتموس+برلایت 
 5.18 5.3 6.1 5.9 4.9 3.7 بتموس+  فرميكولایت

  3.2 4.13 4.36 3.69 2.69 المتوسط
 0.05  على المستوى.L.S.D أقل فرق معنوي

 0.72 بين الأوساط
 0.66 بين التراآيز

 1.64 ساط المختلفةو الأXبين التراآيز 
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 46.76 29.86 38.31 

 41.5 26.16 33.83 

 א 28 20.82 24.41 

 51 37.54 44.37 

H 17 11.02 14.01 

H 52 37.76 44.88 

H 72 55.76 63.88 

א(ppm) 
0FE 17.86 12.01 14.94 

2000 36.07 25.03 30.55 
4000 56.07 40.36 48.22 
6000 55.54 40.91 48.23 
8000 54.64 38.06 46.35 

א 44.04 31.27  

 L.S.D.א 0.05 

אאאXאא 5.13 

אאX אא 4.24 

אאX  אX א 10.13 
 
  

W 
אאאאאאאK 

  
  



 )م٢٠٠٤(هـ ١٤٢٦ العدد الثاني –  العلوم الأساسية والتطبيقية                                           المجلد الخامس–المجلة العلمية لجامعة الملك فيصل 
                       

 

  ٦٩

אאא 
١K  ، ١٩٩٠،א ،אא א א א،א א א ،

א٣٢٠K 
٢K ،KK،١٩٩٨،אאא،אא

،אא٦٤٢אK 
٣K  ، K K ، ، K K ،١٩٩٧، א  ،א א ، 

א،אאא،٩٧٩K 

אאא 
4. AL-Kotob, M.A; AL-Batal, N. and Kharoof, M. 1997, Effects of rooting media and 

hormonal concentration (IBA) on the rooting of cutting in Jasminum sambac, 
Damascus Univ. J. Agri. Sci. 13: 72 –82. 

5. AL-Obeed, R. S. and Sabbah, S. M., 2001, The effect of some growth regulators, 
phenolic acids and time of propagation on the Rhizogenesis of olive semi-hardwood 
cuttings, J. King Saud Univ. Agric. Sci. 13 (2): 137-146. 

6. Choudhar, B. K. and Chakrawar, V. R. 1980, Effect of some chemicals on  the 
germination of Kagazi lime (C. aurantifolia Swingle) seed, J. of Maharashtra 
Agricultural Universities 5(2) : 173-174. 

7. Choudhar, B. K., and Chakrawar, V. R., 1981, Effect of seed treatment with certain 
growth regulations on the shoot and root development of Kagazi lime (C. aurantifolia 
Swingle), J.of Maharashtra Agricultural Universities 6(1) : 19-21. 

8. Druge, U.; Zerche, S. and Kadner, R. 1998, Relation between nitrogen and soluble 
carbohydrate concentrations and subsequent rooting of chrysanthemum cuttings, 
Horticultural Science 12 (2): 78-84.  

9. EL-Dairi N. 1993. Evergreen orchards, Aleppo University Publications, Pp.627  

10. Gomez K. A. and Gomez, A. A., 1984, Statical proccedures for agricultural research, 
John Wiley and sons, New York, Chichester, Brisbane, Toronto and Singapore. Pp 
680.  

11. Haissig, B. E., 1974, Influences of auxins and auxin synergisis on adventitious root 
primordium initiation and development, N. Z. J. For Sci. 4(2): 311-323. 

12. Hartmann H.T, and Beutel, J.A., 1979, Rooting media propagation of temperate zone 
fruit plants, Horyana Journal of Horticultural Sciences 8: 58- 59. 



  
  
  
  

אאKKKאאא
 

  ٧٠

13. Jull, L.G.; Warren, S. L. and Blazich, F. A., 1994, Rooting 'Yoshino' cryptomeria stem 
cuttings as influenced by growth stage, branch order, and IBA treatment, HortScience, 
29 (12): 1532-1535. 

14. Loussert, R., 1989, Les Agrumes (Arboriculture) VI, Ed. Lavoisier paris: Pp 113. 

15. Patil,V. N.; Chauhan, P. S.; Panchbhai, D. M.; Shivankar, R. S. and Tannirwar A.V., 
2001, Effects of different growth regulators on rooting of hardwood cuttings of some 
commercial grape varieties, J. Soil. and Crops 10 ( 2): 295 – 297. 

16. Prasad, A. and Govind, S., 1972, Effect of IBA and NAA on air-layering in Mosambi 
(Citrus sinensis Osbeck), Plant Science 4: 120-121.  

17. Rathor, S. V. S., 1973, Effect of plant growth regulators on formation of primary roots 
on hard and semi-hard wood cutting of Karna Kahatta (Citrus karna), Fm. J. Calcutta 
14 (8) : 13-14. 

18. Rein, W. H., Wright, R. D. and Seiler, JR., 1991, Propagation medium moisture level 
influences adventitious rooting of woody stem cuttings, Horticultural Science 116 (4): 
632-636. 

19. Reuther W. and Batchelor, L.D., 1973, The Citrus Industry V.III,  Ed. University of 
California.Pp 398. 

20. Sharma, M.; Sood A.; Nagar,P.K.; Prakash, O. and Abuja, P. S., 1999, Direct rooting 
and hardening of tea microshoots in the field, Plant Cell, Tissue and Organ Culture 58 
(2): 111 –118. 

21. Singh S. P. and Mokial V. S., 1981, Effect of intermittent mist and indol butyric acid 
on regeneration of Jasminum sambac Cv “Madonban” by different type of cuttings, 
Horyana Journal of Horticultural Sciences 10: 54-57. 

22. Smalley, T. J.; Dirr, M. A., Armitage, A. M., Wood, B. W., Teskey, R. O. and 
Syverson  R. F., 1991, Phytosynthesis and leaf water, carbohydrate, and hormone 
status during rooting of stem cuttings of Acer rubrum, Journal of the American Society 
for Hotricultural Science 116 (6): 1052 – 1057.  

23. Sun, W. Q. and Bassuk, N. L., 1993, Auxin-induced ethylene synthesis during rooting 
and inhibition of budbreak of 'Royalty' rose cuttings, Journal of the American Society 
for Horticultural Science 118 (5): 638-643. 

 

  

 
 

 



 )م٢٠٠٤(هـ ١٤٢٦ العدد الثاني –  العلوم الأساسية والتطبيقية                                           المجلد الخامس–المجلة العلمية لجامعة الملك فيصل 
                       

 

  ٧١

Rooting Response of Lime (Citrus aurantifolia Christm 
Swingle)  cultivar (cv.) loomi to Indol Butric Acid (IBA), 

Rooting Media and Date of Planting Cuttings 
 

Abdullah, Gh. R. and  AL-Khateeb, A. A. 
Department of Horticulture, College of Agricultural and food Sciences,  King Faisal 

University, Alhassa, Kingdom of Saudi Arabia 

 
Abstract: 

Lime (Loomi) (C. aurantifolia Swingle) is considered as one of the major 
citrus trees cultivated in the eastern region of Saudi Arabia. Since the 
environment of the eastern region is very suitable for its cultivation, this study 
was conducted to clarify some of the factors that may affect its vegetative 
propagation by using semi-hardwood cuttings. 

The study was conducted in a greenhouse of the Department of 
Horticulture at King Faisal University, Kingdom of Saudi Arabia. The 
semihardwood cuttings were grown in the rooting media either at September 
(autumn) or March (spring). They were treated with 2000, 4000, 6000, and 
8000 ppm IBA before grown in the following 7 rooting media: sand, 
peatmoss, perlite, vermiculite, sand + peatmoss, perlite + peatmoss and 
vermiculite + peatmoss. 

The results indicated that cuttings under 4000 ppm IBA gave the best 
rooting percentag (56.07 % during autumn and 40.36% in spring) and number 
and length of root  irrespective of rooting media. However, the rooting media 
(vermiculite + peatmoss) significantly improved rooting irrespective of IBA 
concentration (72 % during autumn and 55.76 % in spring). The media sand + 
peatmoss gave the least rooting. 

The interaction between rooting media and IBA concentrations showed 
that vermiculite + peatmoss under 4000 ppm IBA yielded better rooting 
percentag (92.5 % during autumn and 72.5 % in spring), compared to all other 
interactions. The length of roots was significantly reduced in the same media 
under 8000 ppm IBA and became relatively similar to the control in both 
seasons. Furthermore, cuttings grown during autumn gave better rooting 
percentage than spring. This might be due to the physiological conditions of 
cuttings during the different seasons. 

Keywords: Lime, citrus, rooting, IBA, auxin, rooting media,  shoot cuttings.   
  


