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ABSTRACT 
 

Though seed is the traditional source of planting material and convenient to use it produces heterogeneous plant 

having variable yield, quality and suitability for fermentation. Besides variability, seed propagation delays the plant to 

reach for plucking. Vegetative propagation produces uniform plants which grow faster as compared to plants raised 

from seed. plantings in June and July increased the survival percentage. Single node cuttings were exhibited a 

significant survival rate as compared to double node cuttings. The early dates of planting proved to affect survival rate 

positively. As the single node cuttings had more branches and number of leaves than double node cuttings, the most 
suitable types of cuttings were single node cuttings and the performance of single node cuttings was the best planted 

in June.  
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INTRODUCTION 

 

Tea (Camellia sinensis L.) belongs to the family 

Theacea. It is the oldest non-alcoholic caffeine containing 

beverage in the world. It is an evergreen, perennial, cross-

pollinated plant and grows naturally as tall as 15 m. 

However, under cultivated condition, the bush height of 

60 - 100 cm is maintained for harvesting the tender leaves, 

which continues even more than 100 years. The flowers 
are white in colour and born singly or pairs at the axils. 

The fruits are green in colour with 2–3 seeds and start 

bearing within 5–6 years after planting. Leaf is the main 

criterion by which three types of tea are classified. 

Briefly: Assam type has biggest leaves, China type has 

smallest leaves and Cambod leaves size is in-between of 

Assam and China type. 

Tea is propagated either through seeds or cuttings. 

Though seed is the traditional source of planting material 

and convenient to use it produces heterogeneous plant 

having variable yield, quality and suitability for 
fermentation. Besides variability, seed propagation delays 

the plant to reach for plucking. Therefore, the alternative 

choice is through vegetative propagation of the elite 

variety wherein single leaf internode cuttings, with an 

axillary bud are planted in polythene sleeves under shade 

for 12–18 months followed by the transfer of these rooted 

plants to the field (Mulatu, 2006).  

Plants propagated vegetative (cuttings) from original 

parent (mother bush) are collectively known as clones. 

They are genetic copies of the same parent and may be 

considered as parts of one individual clonal plants are 

remarkably uniform when grown under the same 

conditions clonal planting gives several advantages such 

as superior material with desirable characters predictable 
yields and convenience of management due to uniformity 

of plants. However clonal plants are specific to a 

particular environment and show greater variability a 

particular environment, more over they are more prone to 

pathogens and droughts. Vegetative propagation greatly 

improved the possibility of rapid multiplication of plants 

with high attributes for yield and quality. Since such 

plants are few in tea fields it is imperative to propagate 

and spread them. According to Wight (1958) only 0.5 

percent of the plants with in existing tea population have 

superior genetic ability as high yielder.  
Willson, K, (1999) reported that vegetative 

propagated plant produce higher yielding uniform stand 

while vegetative propagation which was both economical 

and time saving. Banerjee (1993) concluded that the most 

successful method of vegetative propagation in tea is the 
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use of single node cuttings because of the ease with which 

they can be propagated from the limited material the 

number of bushes suitable to serve as the base material for 

selection are always few. A research investigation was 

undertaken with the aim to compare the various size of 

nodal tea cuttings (single and double node) and to 

determine the optimum size and to find out the most 

suitable time to raise the clonal tea plants in the nursery 

and to make them available at farmer level in the areas to 

be cultivated. 

 

Propagation by stem cuttings  

The usual method of vegetative propagation in tea 

plant is by the use of cuttings, which enables regular 

multiplication of the tea plants selected and full 

reproduction of all their characteristics.  In this method we 

have to have best mother trees as sources of cuttings as 

cuttings are not taken from any plant.  Special mother 

bushes are kept for production of cuttings. While selecting 

a mother tree, bushes having the following unsatisfactory 

characteristics should be rejected.  

- Lax or loose plucking table  
- Upright habit as opposed to spreading habit 

- Scarcity of foliage leaves below plucking table  

- Tendency to flowering prevalence of dormant buds.  

- Close or short internodes  

- Susceptibility to disease and insect pests  

Special mother bushes are planted separately so that 

they can be given special treatment.  Cuttings can be taken 

from plants in the field but the plants produced may be 

inferior.  These bushes should not have been pruned in the 

past 4-9 months and plucking should be stopped.  Mother 

bushes should be given fertilizer at a higher are than the 

normal fields; for example, double the normal application 
is recommend in Kenya (Willson, K, 1999). 

The bushes should be pruned back to stumps at 

regular intervals to initiate many and vigorous shoots, 

when the stems carry about 12 leaves.  At low altitudes, 

this will be at about every 3 months.  At higher altitudes, a 

longer interval is required, up to about every 8 months.  In 

Ethiopia, the selected bushes are pruned at least 6 months 

before the cuttings are collected.  As a result it is possible 

to collect up to 1000 cuttings from a single bush.   

 

Preparation of cuttings  
The cuttings should be collected from the mother 

bush early in the morning.  Cut stems must be wrapped in 

damp sacking under shade and watered.  The cuttings 

should be made under shade, and kept shaded at every 

stage thereafter.  

Cuttings should not be taken from the whole part of 

the branch.  Only vigorous young shoots between five and 

seven months old should be used for making cuttings.  

Normally the top 3-4 leaves and the bottom parts are 

discarded and cuttings are taken only form the middle 

parts.  As a result, green or slightly reddening wood 

cuttings can be made.  Rooting is easier in green wood 
than the red wood.  If cuttings are too hard they will 

hardly root or grow poorly and may produce flowers early 

which exhaust the food reserves in the stems and this may 

lead to death.  The young, succulent green shoots have 

less stored food and can easily damaged while planting.  

So old wood and young green shoots should not be used.  

The cuttings should be collected from the mother 

bush early in the morning.  Cut stems must be wrapped in 

damp sacking under shade and watered.  Single-leaf 

cuttings are made by a slopping cut above each leaf.  Very 

long internodes can be shortened by another slopping cut.  

Finished cuttings must be placed in water until planted in 

the nursery.  Cutting should be done with sharp knife, so 

as to minimize damage to conductive tissues.  

The good material is now made in to individual 

cuttings each consisting of a single leaf with 3 to 4 cm of 

stem.  This is doe by making two cuts; one just above the 

bud (0.5 cm above the leaf) and slopping away from the 

bud, and second across the stem 3 to 4 cm below the top 

cut (2.5 cm below the leaf), again a slopping cut.  Both 

cuts should be parallel to the leaf.  If the internodes are 

short, so that less than 2.5 cm of stem will be below the 

lower leaves, use cuttings with extra leaves but remove 

the lower leaves.  Immediately after cuttings are prepared 

they should be placed in to a container full of water, such 

as basin. They are soaked in water for about 30 minutes 

before being planted.  

Two or three-leaf cuttings can be used but the number 

of cuttings per branch, hence per bush, decreases as the 

number of leaves per cutting is increased.  Multi-leaf 

cuttings give more branches to the young plant and are 

ideal if there is plenty of material. It has been 

evapotranspiration rate, the survival of cuttings decreases 

as the number of leaves per high altitude areas where 

cuttings are sealed under polythene sheeting. There are 

some precautions that should be considered during cutting 

propagation.  These include:  

• Cuttings should be taken from selected mother bushes 

only  

• Planting materials must never be succulent or over 

matured  

• Discarded planting materials with injured bark and 

leaf  

• Cuttings should be transported early in the morning 

or late in the evening or in  the day if the weather is 

cloudy  

• Sharp knifes should be used for preparation of 

cuttings  

• The over head shade must have about 70% coverage 

before planting  

 

Planting cuttings  

Once cuttings prepared with the above precautions 

they are planted in shaded propagating beds.  During 

planting, the stem is inserted in the soil at a slight angle so 

that the leaf rests on the surface and the leaves should to 

overlap.  Careful and controlled watering is essential after 

planting.  Clones vary in their requirements for rooting 

medium.  Most of them, however, only initiate root when 

there is virtually no humus in the soil, when the pH is 

below 5.5 and when there is little clay or sand present.  

Friable, acid subsoil is therefore ideal.  
One cutting is planted in each sleeve.  In most soils 

the stems can be pushed in with out making any hole; only 

when gritty sub soils are used should holes be made 

before planting. If a leaf or its bud touches the soil they 
may be attacked by fungi; the leaf then falls off and the 

cutting dies.  Thus cuttings are planted in the sleeves at an 
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angle so that the leaves do not rest on the soil surface and 

the bud is just above the soil level.  Fingers should not 

touch the top or bottom cuts of the stems as the sweat 

from the fingers may affect survival.  The cuttings are 

kept moist during planting by frequent light watering.  

 

Timing of planting 

Percent survival of cuttings per treatment was 

positively affected by various nodes different time 

intervals (Table 1). The difference in percent survival 

among single node cuttings and double node cuttings is 
highly significant. Maximum survival percentage was 

recorded by planting the cuttings in June followed by 

planting the cuttings in July and minimum survival 

percentage was recorded by the cuttings planted in 

October. These findings agree with those of Good. 

It is obvious from the result that all plantings in June 

and July increased the survival percentage, during this 

maximum mean temperature 24,4.0 C in the nursery and 

relative humidity 60% and 85% as compared to late 

plantings (August, September and October) after which 

temperature began to fall. Generally, the survival 
percentage depends upon the prevailing weather variable 

that are solar radiation, temperature, humidity, rainfall and 

soil water availability which are equality important for tea 

cuttings as well. Early plantings have more time for total 

growth due to long days, warm temperature and long span 

of growth. 

 

Average shoots length per cutting(cm) 

Planting of various nodal cuttings on different 

timings had significant effect on the shoot length (Table 

2). Maximum shoot length per cutting was recorded in 

single node cuttings as compared to double node cuttings 
and highest shoot length per cutting was recorded by 

planting on June followed by when planted on July while 

minimum shoot length was recorded by planting on 

October. Weather is the most important factor for growth 

and development of plants which affected the cuttings 

during June and July followed by August when there were 

warm temperatures and sufficient humidity in the air. In 

early season, there were long warm days with more 

moisture in the air increased growth and photosynthesis 

which is ultimately increased shoot length. The good 

performance of single node may be due to its ability in the 
formation of vigorous root system which could absorb 

main food from the soil and thus produced more length 

shoots. 

 

Average number of branches per cuttings 

Various nodes and different timings had significant 

effect on average number of branches (Table 3). 

Maximum number of branches was recorded in single 

node cuttings while minimum number of branches was 

recorded in double node cuttings. Maximum number of 

branches was observed in cuttings when planted in June 

and July respectively followed by cuttings planted in 
August. Minimum number of branches was recorded in 

cuttings when planted on October. 

It appeared that number of branches per cutting is 

directly related to the sprouting percentage and percent 

cutting survival of various nodes planted at different 

timings but here the maximum branches in single node 

cuttings may be due to its ability in the formation of 

vigorous root system which could absorb more food from 

the soil and thus produced more number of branches, 

while the double node failed to develop its root system 

and there were no roots to absorb the soil nutrients and to 

continue the growth process. Therefore, after using the 

food material which was present in double node cuttings 

had been used in branches and leaves and due to this 

reason the number of branches was less in double node 

cutting. These findings were also in agreement with the 

result of Gordon-wrongly (1969). 
 

Average number of leaves per cuttings 
Different timings of planting and nodes had significant 

effect on average number of leaves (Table 4). Maximum 

number of leaves per cuttings was observed in single node 

cuttings as compared to minimum in double node cuttings. 

Maximum number of leaves was found in cuttings planted 

on June followed by leaves in cuttings planted on July. 

Minimum number of leaves was observed in cuttings 

planted on October. The temperature and relative humidity 

were noted maximum during June and July which might 

have increased number of leaves per cutting. 
 
Table 1: Percent survival of cuttings of various nodal tea 
cuttings in response to different timings of planting. 

Timing of  
Planning  

Single node 
N1 

Double node 
N2 

Mean 

June 

July 
August 
September 
October 

98.0 

97.0 
95.5 
74.0 
52.5 

90.0 

85.0 
74.5 
61.5 
46.5 

94.0A 

91.0B 
85.0C 
67.8D 
49.5E 

Mean 83.4 71.5  
 

Table 2:  Average shoots length per cutting come of various 
nodal tea cuttings in response to different timings of planting. 

Timing of 
Planning  

Single node N1 Double node N2 Mean 

June 
July  
August 

September 
October 

10.50 
8.05 
6.27 

4.79 
3.91 

7.00 
5.83 
5.72 

4.35 
3.16 

8.75A 
6.94B 
6.00C 

4.57D 
3.53E 

Mean 6.70 5.21  
 

Table 3: Average number of branches per cutting of various 

nodal tea cuttings in response to different timings of planting 

Timing of 
Planning  

Single node N1 Double node N2 Mean 

June 
July 
August 
September 

October 

2.60 
1.90 
1.60 
1.40 

1.115 

1.80 
1.70 
1.50 
1.20 

1.00 

1.90a 
1.80a 
1.55b 
1.30c 

1.08d 

Mean 1.61 1.44  
 

Table 4: Average number of leaves per cutting of various nodal 
tea cuttings in response to different timings of planting  

Timing of 
Planning  

Single node N1 Double node N2 Mean 

June 
July 
August 
September 
October 

2.60 
1.90 
1.60 
1.40 
1.115 

1.80 
1.70 
1.50 
1.20 
1.00 

1.90A 
1.80A 
1.55B 
1.30C 
1.08D 

Mean 1.61 1.44  
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As the single node cuttings had more branches than 

double node cuttings, therefore; the number of leaves was 

also more and was in agreement to those of Gordon-

wringley (1969) who stated that the most suitable types of 

cuttings were single node cuttings and the performance of 

single node cuttings was the best planted on June. Single 

node cuttings were exhibited a significant survival rate as 

compared to double node cuttings (Table 1). The early 

dates of planting proved to affect survival rate positively. 

 

Conclusions 
The tea plant can be propagated both by sexual and 

asexual method that means sexually by seed and asexually 

by vegetative means. From early times seed has been the 

only source of propagation until the development of 

vegetative propagation method in the late. Seed is the 

traditional source of planting material and convenient to 

use it produces heterogeneous plant having variable yield, 

quality and suitability for fermentation. Besides variability, 

seed propagation delays the plant to reach for plucking.  

Vegetative propagation produces uniform plants 

which grow faster as compared to plants raised from seed.  
Tea can be propagated vegetative by cutting, budding, 

grafting, and in vitro propagation (tissue culture) methods. 

The usual method of vegetative propagation in tea plant is 

by the use of cuttings, which enables regular 

multiplication of the tea plants selected and full 

reproduction of all their characteristics. Special mother 

bushes (sources of cutting) are planted separately so that 

they can be given special treatment. Cuttings should be 

taken from only vigorous young shoots between five and 

seven months old and also care should be under taken at 

nursery level. 

Generally, to get high yield, quality, and resistance to 

disease, pests and adverse environmental condition we 

should have to take care on selection of mother plant and 

appropriate nursery management practices is necessary in 

both of propagating methods. As the single node cuttings 

had more branches than double node cuttings, therefore; 

the number of leaves. Most suitable types of cuttings were 

single node cuttings and the performance of single node 

cuttings was the best planted on June. Single node 
cuttings were exhibited a significant survival rate as 

compared to double node cuttings. The early dates of 

planting proved to affect survival rate positively. 
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