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A b s t r a c t   A r t i c l e  I n f o  

The present experiment was conducted to study the application of different growth 

media for production of quality planting stock in Salix alba. Linn. during the spring 

season in the year 2014-15 at Research Farm of School of Forestry and Environment, 

SHIATS, Allahabad, Uttar Pradesh, India. The experiment was laid out in randomized 

block design (RBD) with seven treatments each replicate by three times including 

control T0- soil, T1– soil: FYM: sand (1:1:1), T2– soil: FYM: neem cake (1:1:1), T3 - 

soil: FYM: vermicompost (1:1:1), T4- neem cake: sand: vermicompost (1:1:1), T5- neem 

cake: soil: vermicompost (1:1:1) and T6- neem cake: FYM: vermicompost (1:1:1). Four 

Salix alba clone have taken which were PN-731, PN-224, GPB (Selection) and NZ1002 

in the experiment. In view of present experiment the most effective media combination 

was T1 (soil: sand: FYM 1:1:1) which shows better results in sprouts, survival 

percentage, number of root, root length and biomass compared to control or other 

treatments and therefore, it can be recommended that the combination of soil: sand: 

FYM (1:1:1) as effective treatment for the growth of Salix alba clones.  
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Introduction 

 

Salix alba commonly known as willow is eco-friendly, 

multipurpose, fast growing and widely used tree species 

for plantation throughout the world. The genus Salix 

comprises of about 350 – 500 species worldwide (Argus, 

1997), some of which have been cultivated for a variety 

of uses viz., cricket bats, baskets, furniture, plywood, 

pulp and paper, rope making, etc. (Verwijst, 2001). Due 

to its wide geographic adaptation and fast growth, it has 

a significant economic value. The genus is distributed 

over wide ecological and climatic zones ranging from 

North America to China, excluding Australasia (Trybush 

et al., 2008). The arborescent willow species are able to 

grow on various types of soil, even compacted, swampy, 

acidic or alkaline, provided the roots have sufficient 

moisture.  

 

In India, there are about 31 indigenous and 4 exotic 

species of willows (Saini and Sharma, 2001), but 

majority of them are not suitable for industrial use or 

high bio-mass production except Salix tetrasperma, and 

S. acmophylla which meet limited requirements of 

industrial uses. One of the most important characters 

required by entrepreneurs is bole straightness followed 

by clear bole height and diameter. About 800 bat 

manufacturing factories have come up in Kashmir valley, 

Jallandhar, Delhi, Meerut of India covering an annual 

turnover of Rs. 500 crores and generating employment 

for 15,000 peoples engaged in sawing, shaping and 

finishing the blades around 10 million bats are produced 

every year in India (Anonymous, 2009). Therefore one 

should give utmost importance for bole straightness of 

Salix species along with volume production. Arborescent 
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species of willow like Salix alba, S. humboltiana, S. 

excelsa, S. acmophyla, S. daphnoides, S. fragilis, S. 

nigra, S. matsudana, S. amygdaloides, S. jessoensis and 

S. tetrasperma and their inter and intra specific 

hybrids/clones are able to grow by vegetative 

propagation on a large variety of edaphic, ecological and 

hydrological conditions and are better adapted in 

monoculture as well as in agroforestry systems under 

short rotation forestry. Most of the arborescent species of 

Salix are confined to hilly region of the country except S. 

tetrasperma which is occurring right from tropical to 

temperate regions of India.  

 

Vegetative propagation by cuttings has received a lot of 

attention in recent years in the woody perennials. It is 

most simple, easiest and widely used tool for 

establishment of clonal plantations. The nursery plants 

are raised from cuttings taken from one year old nursery 

growth. The ability of cuttings to root and their 

subsequent growth in nursery is determined by number 

of factors viz. time at which cuttings are taken, age of the 

donor tree, position within the crown where cuttings are 

taken, treatment and status of rooting/ biomass 

conditions under which cuttings are rooted (Puri, 1993) 

or the seedling quality is characterized by various 

parameters which are influenced largely by nursery 

cultural techniques. In tropical and sub-tropical regions 

the focus is on polybags.The objectives of the present 

experiment deals with sprouting, survival percentage, 

number of roots, root length (cm) and total biomass (g) 

through selected PN-731, PN-224, GPB (Selection) and 

NZ1002 of Salix alba clones. 

 

Materials and methods 

 

Experiment was conducted to the study application of 

different media for the production of quality planting 

stock in Salix alba in the year 2014-15 during spring 

season at research farm of School of Forestry and 

Environment, SHIATS, Allahabad, U P., India. The 

soil of experimental field was sandy loam having 

medium to poor drainage, low in available nitrogen, 

medium in available phosphorus and fairly rich in 

potassium with 7.5 pH. With seven treatment each 

replicate by three times including control T0- soil; T1– 

soil: FYM: sand(1:1:1); T2– soil: FYM: neem cake 

(1:1:1); T3 - soil: FYM: vermicompost (1:1:1); T4- 

neem cake: sand: vermicompost (1:1:1); T5- neem 

cake: soil: vermicompost (1:1:1); T6- neem cake: 

FYM: vermicompost (1:1:1) . Four clone have been 

taken from Chandra Shekhar Azad University of 

Agriculture and Technology, Kanpur which are PN-

731, PN-224, GPB (Selection) and NZ1002. The 

experiment was laid out in Randomized Block Design. 

The data were recorded and statically analysed of two 

way variance (ANOVA). Observed parameters are 

sprouting, survival percentage, number of roots, root 

length and total biomass. 

 

Results and discussion 

 

Effect of different media on Salix alba clones 

 

Sprouting: The result shows in Table 1 and Fig. 1 was 

analyzed statistically to evaluate the significance of 

variation due to different clone and treatments. All the 

treatments were found statistically significantly 

increased sprouts over control. Most effective 

treatment was T1 (Soil: Sand: FYM,1:1:1) which had 

maximum (3.06) sprouts, followed by T6 

(vermicompost: FYM:neemcake,1:1:1) with (2.95) 

sprouts, T3 (soil: sand: vermicompost, 1:1:1) with 

(2.84) sprouts,T2 (soil : sand : neemcake, 1:1:1) with 

(2.73)sprouts, T4 (vermicompost : sand : neemcake, 

1:1:1) with (2.40) sprouts, T5 (vermicompost: soil: 

neemcake, 1:1:1) with (2.40). The minimum (2.28) 

sprouts were recorded in T0 control condition without 

any treatment of media. Similar results recorded by 

Haidari (2013) showed that the most effective 

treatment was mixture of soil: sand: FYM in sprouts, 

survival percentage under the experiment on 

performance of poplar cuttings with different growth 

regulators and potting media. 

 

Survival percentages: The result shows in Table 2 and 

Fig. 2 was analyzed statistically to evaluate the 

significance of variation due to different clone and 

treatments. All the treatments were found statistically 

significant increased survival percentage over control.  

Statistically most effective treatment was T1 (Soil: 

Sand: FYM, 1:1:1) which had maximum (66.00) 

survival percentage , followed by T0 (control) with 

(56.00) survival percentage , T3 (Soil: Sand: 

Vermicompost 1:1:1) with (36.00) survival percentage 

, T6 (Vermicompost : FYM : Neem cake) with (26.00) 

survival percentage, T4(Vermicompost: Sand: 

Neemcake,1:1:1) with (22.67) survival percentage, T5 

(Vermicompost: soil: Neem cake, 1:1:1) with (19.00). 

The minimum (16.00) survival percentage were 

recorded in T2 (Soil: sand: Neem cake, 1:1:1) without 

any treatment of media. Similar trend was noticed at 

the entire clone. Among the clone most effective clone 

was GPB (Selection), followed by PN-731, while the 

minimum recorded in NZ-1002.  
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Table 1. Effect of different media on sprouts of Salix alba clones. 

Treatments  PN-731 PN-224 GPB (Selection) NZ1002 

T0 Control  2.10 1.98 2.28 1.86 

T1 Soil : Sand : FYM 2.88 2.76 3.06 2.64 

T2 Soil : FYM: Neem cake  2.55 2.43 2.73 2.31 

T3 Soil: FYM: Vermicompost 2.66 2.54 2.84 2.42 

T4 Vermicompost : Sand : Neem cake 2.22 2.10 2.40 1.98 

T5 Vermicompost : Soil : Neem cake 2.22 2.10 2.40 1.98 

T6 Vermicompost : FYM : Neem cake 2.77 2.65 2.95 2.53 

F- test NS S S S 

S. Ed.  (±) 0.709 0.144 0.178 0.231 

C. D. (p = 0.05) 1.464 0.297 0.367 0.477 
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Fig. 1: Effect of different media on sprouts of Salix alba clones. 

 

Table 2. Effect of different media on survival percentage of Salix alba clones. 

Treatments  PN-731 PN-224 GPB (Selection) NZ1002 

T0 Control  54.33 54.66 56.00 53.66 

T1 Soil : Sand : FYM 64.33 64.66 66.00 63.66 

T2 Soil : FYM: Neem cake  14.33 14.66 16.00 13.66 

T3 Soil: FYM: Vermicompost 34.33 34.66 36.00 33.66 

T4 Vermicompost : Sand : Neem cake 21.00 21.33 22.67 20.33 

T5 Vermicompost : Soil : Neem cake 17.67 18.00 19.00 17.00 

T6 Vermicompost : FYM : Neem cake 24.33 24.66 26.00 23.66 

F- test NS S S S 

S. Ed.  (±) 0.709 0.183 0.212 0.113 

C. D. (p = 0.05) 1.464 0.377 0.438 0.232 
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Fig. 2: Effect of different media on survival percentage of Salix alba clones. 
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Number of roots: The result shows in Table 3 and     

Fig. 3 was analyzed statistically to evaluate the 

significance of variation due to different clone and 

treatments. All the treatments were found statistically 

significantly increased number of root over control. 

Most effective treatment was T1 (Soil: Sand: FYM, 

1:1:1) which had maximum (18.24) number of root , 

followed by T5 (Vermicompost: soil: Neemcake, 1:1:1)  

with (16.34) number of root, T2 (Soil: sand: 

Neemcake,1:1:1) with (15.40) number of root  T4 

(Vermicompost: Sand: Neemcake,1:1:1) with (12.90) 

plant shoot length, T3 (Soil: FYM: Vermicompost) with 

(11.81) number of root. The minimum (9.50) number of 

root was recorded in T0 control without any treatment of 

media. Similar trend was noticed at the entire clone. 

Among the clone most effective was GPB (Selection), 

followed by PN-731, while the minimum recorded in 

NZ-1002. However, Majeed et al. (2009) recorded the 

highest rooting rate (50%) for Aesculus indica cuttings 

treated with IBA at 2000pp and similar result was found 

by Mesen et al. (1997). They worked on the effects of 

different concentrations of IBA, rooting media and 

cutting origins on the rooting of leafy stem cuttings of 

Cordia alliodora. 

 
Table 3. Effect of different media on number of root of Salix alba clones. 

Treatments  PN-731 PN-224 GPB (Selection) NZ1002 

T0 Control  7.83 8.16 9.50 7.16 

T1 Soil : Sand : FYM 16.57 16.90 18.24 15.90 

T2 Soil : FYM: Neem cake  13.73 14.06 15.40 13.06 

T3 Soil: FYM: Vermicompost 10.14 10.47 11.81 9.47 

T4 Vermicompost : Sand : Neem cake 11.23 11.56 12.90 10.56 

T5 Vermicompost : Soil : Neem cake 14.67 15.00 16.34 14.00 

T6 Vermicompost : FYM : Neem cake 8.83 9.16 10.50 8.16 

F- test S S S S 

S. Ed.  (±) 0.048 0.618 0.562 0.490 

C. D. (p = 0.05) 0.099 1.275 1.159 1.011 
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Fig. 3: Effect of different media on number of root of Salix alba clones. 

 

Root length (cm): The result depicted in Table 4 and 

Fig. 4 was analyzed statistically to evaluate the 

significance of variation due to different clone and 

treatments. All the treatments were found statistically 

significantly increased root length (cm) over control. 

Most effective treatment was T6 (vermicompost : FYM 

: neem cake) which had maximum (24.67) root length, 

followed by T3 (vermicompost: soil: neem cake, 1:1:1) 

with (16.34) number of root, T2 (Soil: sand: Neemcake, 

1:1:1) with (15.40) root length T4 (vermicompost: 

sand: neemcake,1:1:1) with (12.90) root length , T3 

(Soil: FYM: vermicompost) with (24.11) root length. 

The minimum (19.39) root length were recorded in T0 

control without any treatment of media. Similar trend 

was noticed at the entire clone. Among the clone most 

effective clone was GPB (Selection), followed by PN-

731, while the minimum recorded in NZ-1002.  A root 

length range of 16.72-22.00cm under different potting 

media treatment of poplar cutting was recorded by 

Haidari (2013). 
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Table 4.  Effect of different media on root length (cm) of Salix alba clones. 

Treatments  PN-731 PN-224 GPB (Selection) NZ1002 

T0 Control  17.72 18.05 19.39 17.05 

T1 Soil : Sand : FYM 18.15 18.48 19.82 17.48 

T2 Soil : FYM: Neem cake  19.52 19.85 21.19 18.85 

T3 Soil: FYM: Vermicompost 22.44 22.77 24.11 21.77 

T4 Vermicompost : Sand : Neem cake 20.90 21.23 22.57 20.23 

T5 Vermicompost : Soil : Neem cake 18.17 18.50 19.84 17.50 

T6 Vermicompost : FYM : Neem cake 23.00 23.33 24.67 22.33 

F- test S S S S 

S. Ed.  (±) 0.280 0.271 0.286 0.312 

C. D. (p = 0.05) 0.578 0.559 0.590 0.644 
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Fig. 4: Effect of different media on root length of Salix alba clones. 

 
Table 5. Effect of different media on total biomass (g) of Salix alba clones. 

Treatments  PN-731 PN-224 GPB (Selection) NZ1002 

T0 Control  10.49 11.15 13.83 9.15 

T1 Soil : Sand : FYM 11.74 12.40 15.17 10.40 

T2 Soil : FYM: Neem cake  11.58 12.24 14.31 10.24 

T3 Soil: FYM: Vermicompost 10.97 11.63 14.30 9.62 

T4 Vermicompost : Sand : Neem cake 11.64 12.30 15.50 10.30 

T5 Vermicompost : Soil : Neem cake 11.67 12.33 15.07 10.33 

T6 Vermicompost : FYM : Neem cake 12.85 13.51 16.19 11.51 

F- test S S S S 

S. Ed.  (±) 0.060 0.052 0.080 0.351 

C. D. (p = 0.05) 0.123 0.107 0.164 0.724 
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Fig. 5: Effect of different media on total biomass (g) of Salix alba clones. 
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Total biomass (g): The result recorded in Table 5 and 

Fig.  5 was and analyzed statistically to evaluate the 

significance of variation due to different clone and 

treatments. All the treatments were found statistically 

significantly increased total biomass over control. Most 

effective treatment was T6 (vermicompost : FYM : neem 

cake) which had maximum (16.19) total biomass, 

followed by T4 (vermicompost : Sand : Neem cake)    

with (15.50) total biomass , T1 (soil : sand : FYM)  with 

(15.17) total biomass  T5 (vermicompost : soil : neem 

cake) with (15.01) total biomass, T2 (soil: sand: 

neemcake,1:1:1)  with (14.31) total biomass. The 

minimum (13.83) total biomass was recorded in T0 

control p without any treatment of media. Similar trend 

was noticed at the entire clone. Among the clone most 

effective clone was GPB (Selection), followed by PN-

731, while the minimum recorded in NZ-1002. Similar 

result was reported by Haidari (2013) while applying 

vermicompost in poplar cuttings. 

  

Conclusion 
 

In the view of present experiment the most effective 

media treatment combination was observed as T1 (Soil: 

Sand: FYM 1:1:1) and hence recommended for the mass 

multiplication of Salix alba, however, among the 

different clones of Salix alba, GPB (selection) was found 

to be most effective clone.  
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