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Kiwifruit (Actinidia deliciosa) cuttings 
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Indleeb Sultan Shah and Mohmmad Asif Wani 
 
Abstract 
An investigation was carried out at Experimental Farm of Sher-e-Kashmir University of Agricultural 
Sciences & Technology of Kashmir, Srinagar, India to find out the effect of IBA levels with 
Paclobutrazol on the rooting response of semi-hardwood cuttings of kiwifruit under zero energy 
polyhouse. The experiment comprised of four treatments viz. IBA 1500 ppm plus Paclobutrazol 500 
ppm, IBA 2500 ppm plus Paclobutrazol 500 ppm, IBA 3500 ppm plus Paclobutrazol 500 ppm and 
control (Distilled water). These treatments were given on 4th March, 2015 and planted on the same day. 
The experiment was laid out in Completely Randomized Design with three replications per treatment. 
The results obtained from investigations revealed that the treatment of IBA at 3500 ppm plus 
Paclobutrazol 500 ppm provided best results of rooting response viz. rooting percentage (63.33%), 
number of primary roots, number of secondary roots, average root length, length of longest root, diameter 
of longest root, root mass and survivability of rooted cutting percentage. 
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Introduction 
The Kiwifruit (Actinidia deliciosa) often shortened to kiwi in many parts of the World, is the 
edible berry of a woody wine in the genus Actinidia (Stirk, 2005) [18]. The genus Actinidia 
contains around 60 species. The most common kiwifruit is the fuzzy kiwifruit and comes from 
the species Actinidia deliciosa. Kiwifruit is a dioecious plant, with separate male and female 
plants belonging to family Actinidiaceae and native to China. It is dull brown in colour and 
very rich source of Vitamin C. Although, it was introduced in Kashmir valley but due to lack 
of technical knowhow and planting material its cultivation could not gain popularity and is still 
in infancy stage. With each passing year and awareness among people in Kashmir, demand for 
its plant material is increasing. Fruit trees are highly heterozygous in nature, hence propagation 
by seed never yields a true to type offspring and therefore, the asexual methods of propagation 
are employed to overcome this problem. The use of semi-hardwood cuttings is one of the 
easiest methods of vegetative propagation. Cutting propagation is the most important means of 
clonal regeneration of many horticultural crops such as fruit, nuts, ornamentals (Hartmann et. 
al., 2002) [7]. Thus, this method of propagation can help in commercialization of kiwifruit to 
meet its ever increasing demand for planting material. However, Kiwifruit cuttings are hard to 
root in nature. Application of some plant growth retardants together with IBA has been 
reported to improve rooting ability and survival in several plant species (Hartmann et al., 
2011) [6]. Hence, the study was carried out to investigate the effect of different concentrations 
of IBA with Paclobutrazol as a growth retardant on the rooting response of Kiwifruit cuttings.  
 
Materials and methods 
A study was carried out at the Experimental farm, Division of Fruit Science, Sher-e-Kashmir 
University of Agricultural Sciences & Technology of Kashmir in 2015. Cutting material was 
taken in the month of February, 2015 from 10 year old plants of ‘Hayward’ cultivar having 
uniform vigour growing at “Advanced Centre for Horticulture Development”, Department of 
Horticulture, J&K. Type of cutting was semi-hardwood (leafless) and propagation medium 
was sand. The size of each cutting ranged between 15 to 20 cm with diameter of 8 to 13 mm. 
Treatments include Control (0 ppm) i.e. distilled water, Indole Butyric acid (IBA) levels with 
Paclobutrazol. IBA was tried at 3 levels (1500 ppm, 2500 ppm and 3500 ppm) with 
Paclobutrazol at 500 ppm concentration. Experimental design was CRD and cuttings per 
treatment were 20 with 3 replication. 
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Data was statistically analyzed by using OP-Stat. software 
and means were compared by critical difference (C.D) at 0.05 
probability level. Treated cuttings were planted on 4th March, 
2015 in sand deep 4-5 cm in rows spaced 8-10 cm apart 
maintaining a space of 8-10 cm from cutting to cutting in the 
perforated aluminium trays of size 60 × 40 × 12.5 cm in Zero 
Energy Polyhouse. Cuttings were sprayed with water thrice a 
day to maintain the optimum humidity with the help of foot 
sprayer, the relative humidity inside the poly-house was 
maintained between 80-90% and the temperature between 20-
25°C. IBA was applied first in combination then 
Paclobutrazol. The basal 5 cm portion of cuttings were dipped 
for 5 seconds in IBA solutions prepared in 50% Ethanol. 
Paclobutrazol solution of 500 ppm was made with distilled 
water. The IBA treated cuttings were placed in shade for few 
minutes to ensure sufficient absorption of growth regulator 
after that Paclobutrazol was applied in similar way but dipped 
for 15 minutes in Paclobutrazol solution before planting in 
trays. The cuttings under control were treated with distilled 
water before planting. Six months after planting the cuttings 
were uprooted and various observations were recorded. 
 
Results and discussion  
The perusal of the data revealed that the various levels of 
concentrations of IBA with Paclobutrazol have statistically 
non-significant effect on the days taken to sprouting (Table-
1).The non-significant difference in days taken to sprouting 
may be due to sufficient stored food materials in cuttings. The 
reserve food material in the cutting may be utilized as source 
or sink (new growth) because at this stage they had no root for 
uptake of the nutrients (Rahman et al., 2004) [14]. Also, 
sprouting of cuttings might be due to favourable conditions 
under zero energy polyhouse. Also, effect of various levels of 
concentrations of IBA with Paclobutrazol have statistically 
non-significant influence on callusing percentage (Table-1). 
Significant variation was recorded in cuttings treated with 
different concentration of IBA with Paclobutrazol as far as 
survivability percentage was concerned. Highest survivability 

(93.33%) was observed in the cuttings treated with 3500 ppm 
IBA concentration plus Paclobutrazol 500 ppm followed by 
2500 ppm IBA treatment plus Paclobutrazol 500 ppm 
(90.00%) and lowest survivability (66.66%) was noticed in 
control (Table-1). The enhancement in the survival of the 
cuttings could be partly explained by the initiation and 
successful rooting of IBA with Paclobutrazol treated cuttings. 
The highest rooting percentage (63.33%) of cuttings was 
observed at the IBA concentration of 3500 ppm plus 
Paclobutrazol 500 ppm followed by 2500 ppm IBA plus 
Paclobutrazol 500 ppm (58.33%). However, in control 
minimum (31.66%) rooting was recorded (Table-1). IBA 
helps in mobilizing reserved food material, elongation of 
meristematic cells and differentiation of cambial initials into 
root primordial (Nanda, 1975) [10]. This enhanced rooting of 
IBA and paclobutrazol combination may be due to fact that 
triazols have been reported to affect some physiological 
processes during rooting (Davis and Haissig, 1990; Wiesman 
and Lavee, 1995) [2, 21]. Paclobutrazol (triazol), a gibberellin 
biosynthesis inhibitor (Rademacher et al., 1984) [13] keeps the 
gibberellin levels in the cuttings at low values; gibberellins 
are considered substances that inhibit rooting (Hartmann et 
al., 2002) [7] and in increasing sink capacity at the base of 
cuttings for carbohydrate and/or hormones (Davis et al., 
1985) [3]. It has also been suggested that Paclobutrazol 
reduces water loss (Wang et al., 1987) [19] and interacts with 
auxin (Pan and Zhao, 1994; Wiesman and Riov, 1994) [11, 20]. 
It is well documented that a delicate balance between 
endogenous stimulatory and inhibitory factors controls the 
rooting of cuttings (Eliasson, 1981) [4]. The perusal of the data 
presented in the Table-2 and 3 shows different levels of IBA 
with Paclobutrazol produced significant effect on the number 
of primary roots per cutting, number of secondary roots, 
average root length, length of longest root, diameter of 
longest root, root mass and survivability of rooted cutting 
percentage. However, maximum number of primary roots per 
cutting (7.59), number of secondary roots (49.59), average. 

 
Table 1: Effect of IBA and Paclobutrazol on days taken to sprouting, callusing percentage, survivability percentage and rooting percentage. 

 

Treatments 
Days taken to 

sprouting 
Callusing 

percentage 
Survivabiliy 
percentage 

Rooting 
percentage 

Control 10.63 85.00 66.66 31.66 
IBA 1500 ppm + Paclobutrazol 500 ppm 9.70 88.33 88.33 53.33 
IBA 2500 ppm + Paclobutrazol 500 ppm 9.68 91.66 90.00 58.33
IBA 3500 ppm + Paclobutrazol 500 ppm 9.65 96.66 93.33 63.33 

CD(P≤0.05) NS NS 2.59 3.94 
NS: Non-significant 

 
Table 2: Effect of IBA and Paclobutrazol on number of primary roots, number of secondary roots, average root length and length of longest 

root. 
 

Treatments 
Number of 

primary roots 
Number of 

secondary roots 
Average root 
length (cm) 

Length of longest 
root (cm) 

Control 2.68 15.42 2.89 3.42 
IBA 1500 ppm + Paclobutrazol 500 ppm 7.03 45.86 9.31 11.63 
IBA 2500 ppm + Paclobutrazol 500 ppm 7.32 47.37 9.93 12.76 
IBA 3500 ppm + Paclobutrazol 500 ppm 7.59 49.59 10.50 13.53 

CD(P≤0.05) 0.07 0.08 0.06 0.07 
 

Table 3: Effect of IBA and Paclobutrazol on diameter of longest root, root mass and survivability of rooted cutting percentage. 
 

Treatments Diameter of longest root (mm) Root mass (g) Survivability of rooted cutting percentage 
Control 0.31 3.32 45.00 

IBA 1500 ppm + Paclobutrazol 500 ppm 0.97 11.46 76.66 
IBA 2500 ppm + Paclobutrazol 500 ppm 1.18 11.94 83.33 
IBA 3500 ppm + Paclobutrazol 500 ppm 1.25 12.51 90.00 

CD(P≤0.05) 0.02 0.03 0.43 
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root length (10.50), length of longest root (13.53), diameter of 
longest root (1.25), root mass (12.51) and survivability of 
rooted cutting percentage (90.00%) were recorded in IBA 
concentration of 3500 ppm plus Paclobutrazol 500 ppm. 
Whereas, minimum number of primary roots per cutting 
(2.68), number of secondary roots (15.42), average root length 
(2.89), length of longest root (3.42), diameter of longest root 
(0.31), root mass (3.32), survivability of rooted cutting 
percentage (45.00%) were recorded in control. This trend of 
superior results of observations at particular treatment may be 
due to the fact that the observations are interlinked with each 
other. Application of natural or synthetic auxins bring about 
initiation of adventitious roots in cutting and the division of 
first root initial cells are dependent on either exogenously 
applied or endogenous native auxins (Haissig, 1972) [5]. 
Hence, exogeneous application of auxins supplement the 
endogenous levels of the auxins leading to enhanced rooting. 
This is possibly due to the fact that IBA concentration have 
increased cell division and cell elongation simultaneously. 
IBA has also been reported to improve both rooting 
percentage and development of roots (Hartman et al., 2002) 
[7]. The increase in length and diameter of root may be due to 
the successful rooting of IBA with Paclobutrazol 500 ppm 
treated cuttings. The application of some growth retardants 
(include Paclobutrazol) together with IBA has been used to 
improve the rooting capacity of cuttings in some species 
(Henrique et al., 2006) [9]. It has been suggested that the cause 
of the synergistic effect of IBA plus Paclobutrazol treatment 
might be due to increased endogenous auxin level (Pan and 
Tian, 1999) [12]. IBA together with Paclobutrazol treated 
cuttings rooted at a higher frequency than those treated with 
IBA (Pan and Tian, 1999) [12]. Salari et al. (2017) [17] also 
reported that the rooting in olive cuttings gets substantially 
improved by the treatment of Paclobutrazol including IBA. 
Rathore (1984) [16] and Rana and Jindal (2001) [15] also 
observed increase in root length and diameter with auxin 
treatment. Alam et al. (2007) [1] reported that IBA promote 
cell elongation which helped in increase in root length. Also, 
increase in root diameter may be due to more vegetative 
growth and accumulation of carbohydrates. These results are 
in conformity with Rathore (1984) [16] who also reported that 
in kiwifruit application of IBA leads to increase in length and 
diameter of roots. The increase in root mass is due to more 
number and length of roots (Alam et al., 2007) [1]. Successful 
rooting of cuttings is determined both by the number of roots 
formed, root elongation and growth (Hartmann et al., 1990) 
[8]. Higher survivability of rooted cuttings percentage at higher 
concentrations of IBA with Paclobutrazol may be due to 
better rooting of kiwifruit cuttings at increased concentrations. 
 
Conclusion 
Application of IBA plus Paclobutrazol showed a positive and 
significant effect on the rooting response and other 
observations of the kiwifruit semi-hardwood cuttings. The 
best results regarding rooting percentage, number of primary 
roots, average root length and other parameters in kiwifruit 
cuttings were observed by using combination of IBA at 3500 
ppm and Paclobutrazol at 500 ppm. 
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