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1. INTRODUCTION 

Avocado is a tropical fruit, and scientific name is “Persea Americana” belongs to family Lauraceae. It has 

two genera based upon structural and morphological base named as Persea and Eriodaphne. Avocado has a 

characteristic that it has adoptive nature and can be grow from tropic to 30º north and south. Horticultural 

races, which are used named as Mexican, West Indian and Guatemalan
1
. Avocado is the most popular fruit 

crop now days. It has an exceeding demand due to its, taste, flavor, and dietary value. In world total 
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This research work was design to investigate the influence of 

different treatments of Indole Butyric Acid (IBA) on the cuttings of 

avocado. Cuttings of avocado were transplanted from the sand beds to 

the plastic bags after a year with mixture of soil garden, farmyard 

manure, and silt of equal proportion. The study was conducted in green 

house at University of Poonch Rawalakot, during 2017. The experiment 

was allocated within three replications, and each replication contained 

25 cuttings under a completely randomized design with four treatments 
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each replication. Analysis of the data for parameters (Number of roots 

per plant, Root length, Number of leaves, Shoot length, Shoot diameter, 

Root diameter, and Survival percentage) was performed according to 

CRD (Statistic 8.1). The present results exhibited that Feurete avocado 

variety performed better at 6000 ppm concentration of IBA in terms of 

survival percentage, high root and shoot growth. 
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harvested area was 98656 metric tons per hectare (MT/Ha) and total yield 143170 metric tons per hectare 

(MT/Ha) in 2012
10

. The dominant variety of avocado grown in California is the Hass variety, which 

accounted for 85% of commercial production in California in recent years
11

.  

Avocado is medium large plant in nature usually having 18-18 m height and also spread like open wings 

but we can manage its height by pruning. First 5 to 15 years avocado complete its growth phase known as 

“Juvenile period”. Avocado has a shallow root system and secondary roots provide main support to plant 

with10-15ft rooting depth
2
. Small pale or yellow flowers are born on auxiliary branches while multi panicles 

terminating a shoot bud. There are very low success rate of flowers to produce fruit average 200-300 

mature fruits from 2 million flowers 
5
. The fruit of avocado contain one seed like peach. The color of the 

skin of ripened fruit is dark green, green, yellow, dark yellow, purple or pink or may be light or dark 

maroon. The berry color also green or yellow, light yellow and brown of the ripened fruit. Its seeds rich in 

oil contents ranges from 8-48% depend upon freshness of fruit 
6
. The rootstock generally produced through 

seedling while for propagation budding and grafting generally practiced throughout the world. The 

rootstock is beneficial for resistant characteristics against phytophthora disease of rottening and other 

diseases of similar regions, which may cause problems 
7
. Avocado cutting with leaf of some cultivars under 

moisture condition  produce 100% roots otherwise roots are not produce at all or difficult to produce 
8
. 

Biennial bearing in ‘fuerte’ variety of avocado was due late harvesting when moisture reduced about 30-

35% in tropical regions 
3
. Recent work depicts that avocado have antioxidants along with very high quality 

of fiber contents 
4
. Avocado used as an important component for salad because it contains fats. It is mix 

with the fruits that have the acid and with vegetables that are containing acids, some of them like citrus, 

pineapple and tomatoes, or the others, which are acid dressing. All these importance of avocado make an 

attraction for research on avocado in future benefits, so a number of institutes research on avocado in the 

world like Turkey. In Turkey by the discovery of the ‘Fuerte’ as a commercial cultivar they imported 42 

cultivars of avocado for California and America for their research on the coastal areas of Great Turkey and 

its local demand for avocado is very high and the obtain a valuable results for avocado growing the coastal 

regions of Turkey 
9
. 

By the application of Indolebutyric Acid (IBA) in marcots, there was significant increase in rooting as 

compared with inhibiting axillary bud break on developing shoots; it also stimulates the root initiation. 

There are control (no Indolebutyric Acid (IBA) application), where no root growth was observed 
12

.Through 

the auxins application, plant root growth promoted 
13

. Synthetically produced Indolebutyric Acid (IBA) 

responsible for inhibiting axillary bud in newly constituted shoots.  Indolebutyric Acid (IBA) stimulates the 

root initiation but it also influenced through type of cutting, season and different physiological attributes of 

pomegranate 
14

. Indolebutyric Acid (IBA) is more effective in root growth when applied at a rate of 5000 

ppm concentration as compared with Naphthalene acetic acid (NAA) application 
15

. In guava, Indolebutyric 

Acid (IBA) application enhance root formation as it enhances initiation radical growth, the number of 

rooted cuttings, increase the number and quality of the roots 
16,17

. 

The aim of this study was to determine the influence of different concentrations of Indolebutyric Acid 

(IBA) on the cuttings of three different varieties of Avocado. 

 

 2. MATERIALS AND METHODS 

2.1 Experimental area 

The study conducted in green house research area of University of Poonch Rawalakot Azad Kashmir for 

investigation of the effect of different treatments of IBA on the cuttings of avocado. The avocado varieties 

obtained from National Agriculture Research Center, Islamabad. 

2.2 Treatments 

During the course of study, three varieties (Cylone purple, Fuerte, Bunched fruit) used along with four 

level of treatments of IBA (0, 4000, 5000, 6000 ppm) for each variety.  
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2.3 Crop Husbandry 

The avocado cuttings transplanted from sand beds to plastic bags after one year with mixture of garden 

soil, FYM and silt of equal proportion.  

2.4 Experimental design and layout 

The experiment laid out in CRD (Complete Randomized Design) with three replications and each 

replication contains 25 cuttings.  

 2.5 Studied traits   

Analysis of the data for parameters (Number of roots per plant, Root length, Number of leaves, Shoot 

length, Shoot diameter, Root diameter, and Survival percentage) performed according to CRD (Complete 

Randomize Design). Mean of the traits ranked according to least significant differences (LSD) with Statistix 

8.1. 

 

3. RESULTS AND DISCUSSIONS  

3.1 Number of leaves 

Auxin is widely used on the stem cuttings for accelerating the formation of adventitious roots. The data 

pertaining to number of leaves is presented in Fig.1. The number of leaves per plant significantly affected 

by various concentrations of Indole Butyric Acid. Statistical analysis showed significant results at P >0.05 

regarding the effect of interaction but non-significant results for treatments and varieties. The data 

presented in Fig. 1 revealed that maximum number of leaves (11.431) recorded in V2 (Fuertes) while 

minimum number of leaves observed in V1 (Cylone purple). Whereas maximum number of leaves (9.16) 

recorded in T4 treatment (6000 ppm) by V2 variety for cuttings while no leaves observed in T4 treatment 

(6000 ppm) in variety Cylone purple.  In comparison with variety to treatment significant differences 

observed, the maximum number of  leaves (21.33)  attained in T4 where IBA applied at 6000 ppm  in V2 

Fuerte, while lowest number of leaves observed in (T4) 6000 ppm of  V1 Cylone purple. It was probably due 

to more secondary roots production as roots initiation stimulated by the application of IBA which will leads 

toward better shoot growth as more leaves are produced 
12, 14

. 

3.2 Shoot Diameter 

Statistical analysis showed non-significant results at P<0.05 regarding the effect of treatment, varieties 

and their interaction. The maximum diameter of shoot (2.87mm) (Fig. 2) recorded in V3 (Bunched Fruit) 

while minimum diameter in V1 (Cylone purple). In order to discuss the treatments, the maximum diameter 

(2.86mm) recorded in T3 when treated with 5000 ppm of IBA, while minimum diameter observed in T4 

where 6000 ppm concentration was use. In order to comparison of shoot diameter for variety to 

treatments, non-significant differences was observed, the maximum shoot diameter (3.1817 mm) 

calculated in (T4) 6000 ppm of IBA of V3 (Bunced fruit) while, lowest diameter (0.00mm) was observed in 

(T4) 6000 ppm of IBA of V1 (Cylone purple). It indicates that IBA application has no direct effect on shoot 

diameter. 

3.3 Shoot length 

Statistical analysis showed significant results at P≥ 0.05 regarding the effect of treatment. Shoot length 

was non-significantly affected by IBA concentrations (Fig. 3). High shoot length of (2.5833 cm) was observed 

in V1(Cylone purple) and lowest  recorded in variety 2 (Fuerte). While in treatments, the high shoot length 

observed in T1 with Control type while lowest shoot length recorded in T4 at 6000-ppm IBA concentration. 

In comparison of shoot length for variety to treatment non-significant results was observed, the maximum 

shoot length (6.58 inch) was observed in (T1) control type of V1 i.e. Cylone purple, while minimum shoot 

length  (0.0000 inch) was observed in T4 when treated with 6000 ppm concentration of IBA of variety 2 i.e. 

Fuerte. It reveals that shoot length is not affected by the application of IBA as root length directly affected. 
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Fig. 1. Effect of IBA on number of leaves in avocado 

cutting 

Fig. 2. Effect of IBA on Shoot diameter in avocado 

cuttings 

  

 

 

 

 

 

Fig. 3. Effect of IBA on shoot length in avocado cuttings Fig. 4. Effect of IBA on survival percentage in avocado 

cutting 

 

3.4 Survival Percentage 

Statistical analysis showed non-significant results at P> 0.05 regarding the effect of treatment. Survival 

percentage non-significantly affected by IBA concentrations (Fig. 4). High survival percentage was recorded 

in variety 2 (Fuerte) and lowest was observed in variety 3 (Bunched fruit) while, in treatments high survival 

percentage was recorded in T1 at control and lowest survival percentage is observed in T4 when treated 

with 6000 ppm of IBA. In order to comparison of survival percentage for variety to treatments non-

significant results was revealed, the maximum survival percentage (28%) observed in T2 (4000 ppm) of 

variety 2 (Fuerte), while minimum survival percentage (4%) was recorded in T2 (4000 ppm) of variety 1 

(Cylone purple). It is depicted that avocado cutting can tolerate lower concentration of IBA while at higher 

concentration of IBA there is more mortality percentage of cuttings. These results are in line with Ghosh et 

al., 
15

, who suggested that when growth regulators applied in higher concentration there will be more 

mortality and less survival percentage of seedlings observed. This might be due sensitivity of seedling 

against higher concentration of growth regulator application at initial stand. 

 

4. CONCLUSIONS 

The present study exhibited that the avocado Feurete cutting treated with 6000 ppm IBA performed 

better results in terms of number of leaves that relates to better root growth followed by bunched fruit and 

Cylone purple. While shoot diameter and length were not affected by IBA application at cutting stage. 

Cuttings survival percentage was very sensitive at initial stage and cannot tolerate higher concentration of 

IBA in avocado. 

0

5

10

15

20

25

1 2 3 4

N
u

m
b

e
r 

 o
f 

le
a

v
e

s 
(m

m
)

Treatments

v1

v2

v3

0

5

10

15

20

25

30

35

1 2 3 4

su
rv

iv
a

l 
p

e
rc

e
n

ta
g

e
 

Treatments

v1

v2

v3

0

1

2

3

4

5

6

7

8

1 2 3 4

S
h

o
o

t 
le

n
g

th
 (

m
m

)

Treatments

v1

v2

v3



Ali et al. 2018, AJLS, 1 (2): 82-86                                                                                              

86 

© 2018 Abasyn Journal of Life Sciences.  

 

Original Research Article 

ACKNOWLEDGEMENTS 

The authors thank the management staffs of Horticulture and Agronomy laboratories, University of Poonch 

Rawalakot, Azad Kashmir.  

 

CONFLICT OF INTEREST 

All authors declare no conflict of interest regarding this article. 

REFERENCES 

1. Griesbach, J. Avocado growing in Kenya. World Agroforestry Centre (ICRAF). Kul Graphics Ltd. 

Nairobi, Kenya 2005. 

2. Whiley, A. W. Persea americana Miller. In : Verheij, E. M. W. and Coronel, R.E. (eds) Plant Resoures of 

South-East Asia, No. 2, Edible Fruit and Nuts. Pudoc-DLO, Wageningin, 1992. pp.249-254. 

3. Al-Zebari and Al-Brifkany Effect of cutting type and IBA on rooting and growth of citron (Citrus     

medica L). American Journal of Experimental Agriculture 2014, 5(2):134-138. 

4. Bergh, B. Avocado research in Israel. Calif. Avocado Soc. Yearb. 1975. 58:103-126 

5. Zentmyer, G.A. Avocado around the world. California Avocado Society 1987 Year Book 71 : 63-77. 

6. Ben-Ya'acov, A. Adaptation of avocado rootstocks to calcareous soils. Proc. Trop. Region Am.Soc. 

Hort. Sci. 1977, 21:7-9. 

7. Asl et al. Effects of indole-3-butyric acid on the rooting ability of semi-hardwood Bougainvillea sp. 

cuttings. Modern Applied Science, 2012.  6(5):21-1 

8. Gustafson, C. D. and Kadman, A. Effect of some plant hormones on the rooting capacity of avocado 

cuttings. Yb. Calif. Avocado Soc.1969-70, 53:97-100. 

9. Zhou Liang, Study on cutting propagation of Melissa officinalis. Journal of Yunnan Agricultural 

University, 2016. 3(2): 372-376. 

10.  FAO. (2011) FAO STAT _ Avocado: World List, 2010”. 

11. United States Department of Agriculture, National Agricultural Statistical Service (NASS). 

            http://www.usda.gov/nass/pubs/estindx.htm 

12. Misra, K. K. and Jaiswal, H. R. Propagation of Anthocephalus chinensis sonn.by air layering with the 

aid of Indole butyric acid. Indian Forester,1993. 199: 587-589. 

13. Aminah, H., Hasnita, R. M. and Hamzah, M. Effects of Indole butyric acid concentrations and media 

on rooting of leafy cuttings of Shorea parvifolia and Shorea macroptera. Journal of Tropical Forest 

Science, 2006. 18 (1): 1-7. 

14. Polat AA, Caliskan O. Effect of indolebutyric acid (IBA) on rooting of cutting in various pomegranate 

genotypes. Acta Hortic. (ISHS), 2009; 818:187-192. 

15. Ghosh D, Bandyopadhyay A, Sen SK. Effect of NAA and IBA on adventitious root information in stem 

cuttings of pomegranate (Punica granatum L.) under intermitent mist. Indian Agriculturist. 1998.; 

32(4):239-243. 

16. Bacarin M. A., Benincasa M. M. P., Andrade V. M. M. and Pereira F. M., Aerial Rooting of Guava 

Psidium guajava L.: effect of butyric acid IBA on root initiation. Sci. St. Paul.1994. 221: 71-79. 

17. Galavi, M., Karimian, M.A., Mousavi, S.R.. Effects of different auxin (IBA) concentrations and planting-

beds on rooting grape cuttings (Vitis vinifera). Annual Review and Research in Biology.2013. 3(4):517-

523. 

 

 

 

This work is licensed under a Creative Commons Attribution-Non 

Commercial 4.0 International License. To read the copy of this license 

please visit: 

https://creativecommons.org/licenses/by-nc/4.0/ 

 


