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ABSTRACT : The experiment was conducted at Bihar Agriculture College, Sabour in 2002- 03 with two
Bio-regulators(IBA and NAA) and there combinationsin Randomized Block Design with threereplication
to know theeffect of bio-regulatorseither aloneor in combination on rooting percentage, surviva percentage,
rooting ability, growth and development of air layersin litchi. In this experiment it was found that IBA
5000 ppm produced maximum rooting layers (90.00 %) in litchi cv. purBI. IBA 5000 ppm also proved
better in survival percentage (86.66 %) fresh weight of roots (4.37 g) wasfound morein case of IBA 5000
treated layers followed by IBA 5000 ppm + NAA 5000 ppm (4.35 g) and minimum (2.24 g) under
control, dry weight of roots was found maximum (1.11 g) by IBA 5000 ppm + NAA 5000 ppm treated
layerswhereasit wasminimum (0.71 g) in untreated layers. The diameter of primary roots was maximum
(0.83 mm) in untreated layer and minimum diameter of root (0.57mm) was found in bio-regulators (IBA
5000 ppm) application. IBA 5000 ppm alone or in combination with NAA at higher concentration asIBA
5000 ppm plus NAA 5000 ppm (T,) were found best in various parameters of root formation, root
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Litchi has a special position among fruit crops due to
its excellent quality, pleasant flavour and attractive
colour. Fruitisasingle seeded nut and rich sources of Vitamin
B2 Cdciumand mineralshaving excellent flavour. Edible portion
of litchi isfleshy aril. Litchi belongsto the family Sapindaceae
and is closely related to fruit like Longan and Rambutan.
Inlitchi production, Indiais second largest producer only
next to China in spite of these, this crop is native to south
China. InIndialitchi is grown mainly in the eastern part of the
country. Bihar offers the most salubrious climate to grow this
luscious fruit and has monopoly in litchi production in India.
Bihar contributes about 74 per cent of litchi productionin India
(Indian Horticulture database, 2002). In Bihar it isextensively
cultivated in Muzaffarpur, Samastipur, Dharbhanga and
Bhagalpur region. BesidesBihar it iscultivatedin U.P,, Assam
and West Bengal.
Litchi can be propagated by seed and vegetatively by air
layering. Air layering isacommercial method of vegetative or
asexual propagation (Bhambota et al., 1968). In vegetative

I itchi (Litchi chinensis) is known as a queen of fruits.

development, quality and growth of layersin the nursery.
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propagation bio-regulators like IBA and NAA play very
important role in enhancing rooting percentage (Ram and
Majumder, 1983; Nanda and Kochhar, 1955), survival
percentage, fresh weight, dry weight and producing thinner
roots. Bio-regulatorshelp in easily settlement of roots, increase
more number of leaves and produce thinner roots. So keeping
these points in consideration the present trial was conducted
to improve therooting and survival of litchi marcots. It can be
propagated by seed and vegetatively by meansof stem cutting,
mound layering, grafting and air layering. Plantsraised by seed
are seldom true to type due to heterozygous in nature. Seed
propagation lead to immature genetic variation with the result
it is difficult to find standardized quality or performance and
plant take long time to come in fruit bearing. Vegetative
propagation causes genetic uniformity inyielding capacity and
fruit quality of mother plant. Dueto hardy in nature of root, low
rooting potential and transplanting shock, there is always
scarcity of quality plant in market at reasonable price. Air
layering can solve the problem and is a very commercial and
economical method of propagation. Inair layering it isattached
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to its mother plant up to rooting which overcomes|ow rooting
and transplanting shock. Success of air layering depends on
early root initiation and formation of sufficient fibrous roots.
Plant growth regulators play a key role in different phases of
growth and development and it also influence early callus
formation and producing fibrous roots. In air layering roots
formonthe aerial part of the plant on girdled stem enclosed in
amoist rooting media. Air layering is al'so known as chinees
layering, pot layering, marcottage and gooty. Air layering is
also practiced in jackfruit (Singh, 1951; Mukharjee and
Chatterjee, 1978), guava(Sharmaet al., 1990) and citrus (Kumar
and Gill, 1996).

Plant growth regulators also reduce marcotting period.
Among different growth regulators auxin are more effective as
arooting aid. The natural auxin, IAA produces good rooting
but synthetic auxin like NAA, IBA are more effective than
natural auxinsasreported by Bhagat et al. (1999) and Chinappa
(1962) inlitchi.

REeseArRcH PrOCEDURE

The experiment was conducted at Bihar Agricultural
College, Sabour in 2002-03 with two bio-regulators (IBA and
NAA) and their combinations in Randomized Block Design
with three replications to know the effect of bio-regulators
either alone or in combination on rooting percentage, survival
percentage, rooting ability, growth and development of air
layersinlitchi. For the experiment, litchi tree of uniform growth
and canopy size was selected as mother plant. One year old
shoot of 70-75 cm length and pencil thickness were selected
for layering. The number of nodesin each selected shootswas
7-9 with an average distance of 6 cm from node to node.
Selected branches were tagged for further operation. Ringing
wasdonein selected branchesin the month of June. The plants
were free from disease and pest and grown in similar soil and
climate condition. Similar culture and manorial scheduleswere
adopted. For air layering upright branches (1.0-1.5 cm thick
and 40-60 cm long) are selected. The selected branches are
girdled first. A strip of bark 3-4 cm in length is completely
removed from around the stem. Scraping the exposed surface
to ensure completeremoval of phloem and cambiumisdesirable
toretard healing. After one week of ringing all chemicalsalone
or in combination were applied with lanolin paste at time of
marcotting one time. Application of regulators in lanoline on
the upper end of the girdle. For making 2500 ppm of IBA and
NAA pasteinlanoline, 25 mg of these chemicalswere weighed
and mixed thoroughly with 10 g of lanolineinaPetridis. Similarly
for 5000 ppmof IBA and NAA pastein lanoline 50 mg of these
chemicals were weighed and mixed thoroughly with 10 g of
lanolinein Petridis. Likewise mixturesof different concentrations
were also prepared. After selection of suitable shoots (720 in
number) ringing was done in the month of June (third week)

and 4 cm wide ring of bark was removed. After one week of
ringing wrapping was done. All chemicals alone or in
combination were applied with lanoline paste before wrapping.
Wrapping was done with polythene sheet which were 200
gaugesthick. Onthe same day of PGR application, the exposed
portions of shoots were covered with transparent polythene
sheets of 200 gauges thickness and 25 x 2.5 cm size. Both the
ends of Polytheneweretied tightly with sutli to prevent moisture
loss of rooting media and ensure good success of layering.
Rooted marcotswere detached six weeksafter marcotting when
fibrousrootsdeveloped and clearly visible. Layersareremoved
from the parent plant when thinner roots are observed through
the transparent film. Rooted layers after detachment, planted
in nursery treatment wise separately. After planting, bedswere
watered regularly according to moisture available in beds and
final survival, growth and devel opment were recorded after 90
days of planting in nursery. The percentage of survival was
counted on the basis of layering prepared. The fresh weight of
root wasweighed on aphysical balance per layer six week after
wrapping. And dry weight of roots was recorded by weight
after taking fresh weight the roots were dried in hot oven at
80°C for 24 hours. The diameter of primary rootswas recorded
withthe help of dide callipersand average diameter of primary
rootswas cal culated. During experiment twelvetreatmentswere
taken details given in Table A.

Table A : Treatments details

Treatments Particulars and concentrations

T1 IBA-2500 ppm

T, IBA-5000 ppm

Ts IBA-7500 ppm

T4 NAA- 2500 ppm

Ts NAA- 5000 ppm

Ts IBA-2500 ppm + NAA- 2500 ppm
Tz IBA-2500 ppm+ NAA- 5000 ppm
Ts IBA-5000 ppm+ NAA- 2500 ppm
To IBA-5000 ppm+ NAA- 5000 ppm
T IBA-7500 ppm+ NAA- 2500 ppm
Tu IBA-7500 ppm+ NAA- 5000 ppm
T Control

The experimental datawere analyzed to know that which
concentration either alone or in combination was superior over
others. Theanalysisof variancetablewas preparedin the usual
way. The percentage data were transformed into angles by
\percentage for the purpose of statistical analysis in case of
observation if any were ‘O’ the original values were transformed
by the formula:

Y =/(X+0.05)

where,
Y =Transformed value,
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X=0rigina vaue.

ResearcH ANALYSISAND REASONING

The results obtained from the present investigation as
well as relevant discussion have been summarized under the
following heads:

Rooting per centage:

The data pertaining to the rooting percentage as a result
of different treatment are presented in Table 2. The analysis of
dataon rooting percentage reveal ed that therewas a significant
difference between the treatments. Rooting percentagein layers
induced by all the growth regulators and their combinations
varied from 48.33 to 90.00 per cent. It was observed that IBA
5000 ppm treated marcots produced maximum (90%) rooting
followed by IBA 5000 ppm + NAA 5000 ppm (86.66%) and
minimum rooting percentage (48.33%) was observed in control .
The analysis of variance table revealed that IBA 5000 ppm
produced best rooting which was at par with treatment T.
Root initiation depends on the auxin balance and rhizocalin
interaction. Rhizocalin is distributed throughout the length of
twigs which subsequently mobilized to the end of layers and
thus root initiation take place as reported by Bonner and
Wildman (1946). Auxin increases rooting due to hydrolysis of
nutritional reserves under the influence of auxins as expressed
by Gregary and Samantarai (1950). The greater effectiveness
of IBA over NAA may be dueto itsnon toxic naturein awide
range of concentration and effective in promoting rooting.
These results further get support from findings of Sharma et

al. (1990) inlitchi and La et al. (2007) in guava. IBA promotes
rooting in a large number of species as reported by Hartman
and Kester (1965). Better rooting with the application of IBA
5000 ppm was also expressed by Dimri and Nautiyal (2000) in
limeand Mandal et al. (1988) inlitchi.

Survival per centage:

The analysis of data of survival percentage varied from
40.00t0 86.66 per cent. It wasfound that | BA 5000 ppm treated
layer produced maximum survival (86.66%) which was at par
with IBA 5000 ppm + NAA 5000 ppm (80%) and minimum
survival (40.00 %) was found under control. The increase in
survival percentage may be due to profuse and thinner root
produced by the application of different treatments. Thinner
root system improve water absorption capacity of plant which
reduce mortality in the nursery. IBA has greater chemical
stability and low mohility in plant which result in prolong action
giving better chance of success as reported by Audus (1963).
The beneficial effect of IBA on batter survival in layers was
confirmed by Sen et al. (1961), Mukharjee and Bid (1965) in
mango and Brahmachari etal. (1997), Rayet al. (2001) inlitchi.

Diameter of primary roots:

Theobservation regarding diameter of primary rootsrevealed
that it varied from0.57 mmto 0.83mm. Minimumdiameter of primary
rootwasobtainedinT,, T, T,, T, and T treatments (0.57 mm.)
and maximum diameter(0.83 mm.) was observed in control.
Reductionindiameter of primary root wasclosely associated with
morenumber of thinner rootsasaresult of IBA application. Same
view wasalso expressed by Kumar (1971) inlime.

Tablel1: Response of bio-regulatorsin air layering of litchi

s Bio. regulators Rooting Survival Fresh weight of Dry weight of root ~ Diameter of primary
percentage percentage root per layer (9) per layer (g) roots (mm)

T: IBA 2500 ppm 73.33(59.00)  68.33(55.77) 3.61 0.75 0.59

T IBA 5000 ppm 90.00 (71.95)  86.66 (68.86) 437 0.75 0.57

Ts IBA 7500 ppm 70.00 (54.78)  66.66 (54.74) 335 0.76 0.57

T4 NAA 2500 ppm 66.66 (54.78)  58.33 (49.80) 371 0.70 0.59

Ts NAA 5000 ppm 71.66 (57.98)  60.00 (50.85) 3.74 0.76 0.58

Te IBA 2500 ppm + NAA 2500 ppm  76.66 (61.33)  61.66 (51.81) 3.65 0.75 0.57

T, IBA 2500 ppm + NAA 5000 ppm 68.33(55.97)  66.66 (54.83) 357 0.76 0.57

Ts IBA 5000 ppm + NAA 2500 ppm 75.00 (60.19)  65.00 (53.93) 3.90 0.75 0.59

Te IBA 5000 pm + NAA 5000 ppm 86.66 (69.55)  80.00 (63.54) 435 111 0.57
Tiwo IBA 7500 ppm + NAA 2500 ppm 81.66 (65.19)  73.33(59.05) 3.91 0.75 0.61
Tu IBA 7500 ppm + NAA 5000 ppm  78.33(63.60)  70.00 (56.84) 3.25 0.71. 0.73
T Control 48.33(40.04)  40.00(39.21) 224 0.75 0.83
C.D. (P=0.05) 10.3565 7.4973 0.5269 0.3226 0.0611
CV. (%) 10.19 8.06 855 24.63 5.88
SE. + 4.9935 3.6149 0.2540 0.15556 0.0294
CF 129764.4521 108654.83 476.9856 21.5466 13.5387

Note:-Value within bracket shows angular value
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Fresh weight :

The data pertaining to the fresh weight of root as a result
of different treatments have been presented in Table 2.The
observation regarding fresh weight of roots per layer under
different treatmentsvaried from 2.24 g to 4.37 g. Fresh weight
of root wasfound morein IBA 5000 ppm treated layers (4.379)
followed by IBA 5000 ppm + NAA 5000 ppm (4.35g) minimum
fresh weight (2.24 g) of root was observed under control. It
was found that maximum fresh weight was produced by T,
treated layer followed by and at par with T,which was at par
with T and minimum fresh weight were observed in T . It
may be due to more number of primary and secondary roots
produced by the application of IBA 5000 ppm. Theresult of the
present investigation is in line with the work of Dua and Sen
(1982) and Kumar et al. (2007) injackfruit.

Dry weight :

Dry weight of root as aresult of different treatments has
been presented in Table 2. The analysis of data regarding dry
weight of roots showed marked variation under different
treatments and varied from 0.70 g to 1.11 g. It was found that
dry weight of rootswas maximum (1.11g) in IBA 5000 ppm +
NAA 5000 ppmtreated layersand minimum dry weight (0.70 g)
of root wasfoundin NAA 2500 ppmtreated layers. Theincrease
in number and length of root was probably responsible for
enhancement of dry weight of root. IBA in combination with
NAA appeared more effectivein increasing dry weight of root.
The beneficial effect of IBA and NAA used inincreasing dry
weight of root was also expressed by Lingarajappa (1982) in
jackfruit.
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