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Abstract: The present research work was conducted with an objective to study the influence of auxin on rooting and growth of rooted plants of 
hardwood cuttings of new apple clonal rootstock M 116. The experiment was laid out in completely randomized design consisting of ten 
treatments viz.,  IBA at 1500, 2000, 2500 3000, 3500 and 4000 ppm; NAA 500, 1000, 1500 and (ethanol + water solution). The increased auxin 
concentration showed a positive correlation with respect to rooting success and growth of rooted plants of 'M 116'. IBA when applied at 3500 
ppm recorded the highest rooted cuttings (57.12 %), number of adventitious roots (7.33), total root length (4.16 m), length (97.42 cm) and 
diameter (5.00 mm), number of leaves per cuttings (51.00) and leaf area (29.22 cm ), which was statistically at par with hardwood cuttings 2

treated with IBA (3,000 ppm). The propagation through hardwood cuttings with the application of auxin (IBA 3,000 and 3,500 ppm) aids to 
availability of elite propagation materials of new apple clonal rootstock 'M 116' in order to meet out farmers demand in India. 
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Apple ( × Borkh.) is the most important Malus domestica 

cultivated temperate fruit crop of the north-western Indian 

Himalayan region. In India, apple is commercially grown in an  

area of 3,01,000 hectare, accounting for an annual 

production of 23,27,000 MT (Anonymous 2017). Himachal 

Pradesh shares around about 38 per cent of total area under 

apple cultivation in India, covering around 1,13,154 hectares, 

with annual production of 3,68,603 MT (Anonymous 2018). 

Apple is commercially propagated through grafting and 

budding on seedling and clonal rootstocks. Although, the 

seedlings are the most widely and commonly used 

rootstocks, but the trend is now shifting towards the use of 

clonal rootstocks for intensive orcharding Rootstock . 

utilization has gained value for solving the limiting factors of 

production (soil, climate and pest) and productivity, and 

conditioning of market demands (fresh or processed), short 

juvenility period and better fruit quality (Demirkeser et al 

2009)  Rootstocks offer wider adaptability (pH, drought, .

texture, drainage), tolerance against biotic stress 

(nematodes, insects and disease) and increasing hardiness 

to abiotic stresses like low temperature (Dolgov and Hanke 

2006). In recent years, especially in modern fruit cultivation,  

the use of clonal apple rootstocks has been widespread 

(Dolgun et al 2009). Majority of apple orchards in the state are  

old and senile, accounting to low production and productivity, 

which needs to be replace through replantation. But, in recent 

time, certain biotic and abiotic factors such as specific apple 

replant disease, collar rot and root rot are causing a major 

obstacle in replantation of these old and senile orchards. The 

clonal rootstocks such as M 9, M 7, MM 106, MM 111 and 

Merton 793 have been evaluated and found promising for 

commercial use in the agro-climatic conditions of Himachal 

Pradesh, however, these rootstocks possesses susceptibility 

to replant problem except Merton793. In the recent years, 

large number of rootstocks has been developed in which 

reported tolerant to replant problem, especially by 

Horticulture Research International (Kent, GB). Among 

these, 'M 116' (previously AR 86-1-25) is a new rootstock 

which is a crosses between MM 106 (seed parent) × M 27 

(pollen parent) having features like improved resistance to 

collar rot, mildew and specific apple replant disease, 

compatible as a rootstock with all apple varieties tested, 

improved yields over Malling-Merton 106 and semi-vigorous 

growth (Frank 2008), that offers a great scope in modern  

cultivation of apple especially in agro-conditions of Himachal 

Pradesh, India. However, 'M 116' is difficult to propagate and 

is mainly propagated through layering and cuttings with 

variable success.

Propagation through cuttings is the most common 

means of clonal regeneration of number of horticultural 

crops. Adventitious root formation is pre-requisite to 

successful propagation through cutting (Hartmann et al 

2009). Endogenous factors like growth hormone balance, 

anatomical structure of cutting and carbohydrate level 
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