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Abstract

The experiment was conducted in randomized block design (RBD) with three replications. One year old
branches of “seedless lime’” cultivar of about 60 cm length having diameter of about pencil thickness,
were selected for this experiment. Barks of the branches are removed at 5 cm width of uniform twigs
having pencil thickness evenly. Air layering in acid lime is done with the application of respective
rooting media around the ringed out portion with help of the hand followed by wrapping portion with
polythene film tied with jute rope. Application of Vermicompost + FYM + Sand (1:1:1) yielded the
maximum root parameters, such as rooting percentage (94.33%), number of primary roots (34.40),
maximum and minimum root length (10.60 cm and 0.95 cm), root fresh and dry weight (0.93 and 0.16 g),
survival percentage (82%), plant height (44 cm), number of branches (8.27), and number of leaves
(48.20) was significantly recorded best under the treatment combination (Te) of vermicompost + FYM +
sand (1:1:1) as compared to control. In case of soil alone (To) these favourable conditions were not
available as per requirement of the air layers. The media having sand in mixtures proved the best because
of the proper aeration available to the rooting of air layer.
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Introduction

Acid lime (Citrus aurantifolia Swingle) is an important sub- tropical fruit crop of the world. It
belongs to family Rutaceae and originated probably in southern slope of Himalayan region, the
entire north-eastern region of India and then spread to the Middle East and other tropical and
subtropical countries.

It has very wide distribution in all parts of India and is the most important acid fruit for
multipurpose uses. Acid lime is available all year long and can be grown in a variety of soil
types and climates. They are primarily utilized as fresh fruits for eating at tables or making
beverages. On the digestive system, they have a laxative effect. Vitamins A, B, and C,
minerals, alkaloids, and salts are all abundant in kagzi lime. In addition to being used to make
pickles, acid lime fruits are also used to make juice that is added to dals (cooked pulses).

Acid limes can be sprouted, grown from seeds, or stacked in a Marcotte. Usually, seeds are
spread out across the country and grown. To proliferate fruit plants, especially those that are
challenging to propagate through cutting, air layering is a straightforward method of vegetative
propagation (developing roots on stem). While the shoots are still attached to the mother plant
during layering, the roots are induced on them. The stem is chopped off and changed into a
new plant that can spread its own roots after developing roots appropriately. Since it directly
impacts the percentage of rooting and the quality of the roots that are generated, the rooting
media should be viewed as a vital part of the propagation system. The choice of medium is
dependent on the species, the type of cutting, the season, the type of propagation technique
used, as well as the cost and accessibility of the medium's component parts, claim Macdonald
(1986) %1 and Hartmann et al. (2002) 161, It's also crucial to handle water effectively. Soil is
the most common rooting medium.

Method and Materials

The present investigation was carried out during the year 2020-2021 at the PFDC (Precision
farming development center, college of agriculture, Indira Gandhi Krishi Vishwavidyalaya
Raipur, Chhattisgarh. Raipur is situated in mid-eastern part of Chhattisgarh state and lies at
21016’ N latitude 81°36” E longitude with an attitude of 298.56 metre above mean sea level.
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The maximum and minimum temperature, rainfall, humidity
percentage and number of rainy days for the experimental
period from August 2021 to December 2021. Raipur, the
place of investigation comes under dry- moist, sub-humid
region. It has an annual rainfall of 1200-1400 mm, out of
which 80-90 per cent is received during third week of June to
mid-September and very little during October to February.
The rainfall pattern has great variation during rainy season
from year to year. May is the hottest and December is the
coolest month of the year. The maximum temperature during
the summer months reaches as high as 46 and the mercury
drops to as 6 during December to January. The atmospheric
humidity is high from June to October.

Table 1: Treatments and their symbols

S.no Notations Treatments
1. To Soil (control)
2. T1 Soil + FYM (1:1)
3. T2 Cocopeat + FYM (1:1)
4, Ts Sphagnum moss + FYM (1:1)
5. T4 Vermicompost + FYM (1:1)
6. Ts Saw dust + FYM (1:1)
7. Tse Soil + Sand + FYM (1:1:1)
8. Tz Cocopeat + Sand + FYM (1:1:1)
9. Ts Sphagnum moss +FYM+ Sand (1:1:1)
10. To Vermicompost +FYM+ Sand (1:1:1)
11. To Saw dust +FYM + Sand (1:1:1)

Source, selection of plants and their branches

For this trial, 11 acid lime plants of uniform size and vigor
were selected. The mother plant selected was grown under
similar soil and environment conditions and approximately
similar in growth vigour and maturity. On these plants are
selected which are well matured and healthy branches of
pencil thickness. The average length of branches was 60 cm
for each treatment. For each replication eleven plants were
selected and three samples air-layers were randomly selected
on each branch for each treatment combination. As such 25
shoots were layered in three replications and a total number of
825 air layered plants, we obtained in all the treatment
combinations.

Result and Discussion

Successful rooting of acid lime air layers has been measured
in the form of percentage of rooting, number of primary and
secondary root, fresh and dry weight of root, number of
leaves, length of shoot, number of branches and survival
percentage of rooted air layers. In the present experiment,
among all rooting media vermicompost with combination of
sand and FYM have given better results.

Rooting percentage (%6)

The success in rooting of air layer of acid lime was served
under different rooting media at 45 days after layering. It was
found significant. The 88.83 to 94.33% success in rooting was
noted in case of vermicompost + FYM (1:1) as well as
vermicompost + FYM + sand (1:1:1) rooting media i.e., T4
and T9. This was followed by 82.0% in case of sphagnum
moss+ FYM+ sand (1:1:1) i.e., (T8) and then 80.30% in case
of sphagnum moss + FYM (1:1) i.e.,, (T3) rooting media.
When soil alone (control) was used as rooting media, the
success in rooting percentage was lowest (58%).

Similar results were reported by Mishra (2014) 2% in kagzi
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lime, Duarte and Freundt (1991) M in Ficus elastica, Hore
and Sen (1994) 21, and Tomar et al. (1999) B in kagzi lime
also observed higher rooting percentage in air layers by using
different rooting media. The result in respect to
Vermicompost + Sand + FYM also in conformity in dragon
fruit air layering highest rooting percentage and other root
parameters observed with Vermicompost combined with
different combinations of rooting media.

Number of primary roots

The number of primary roots was counted for each air layer
under each treatment at 45 and 105 Days after layering (DAL)
and the data so obtained were statistically computed as
revealed from appendix. The mean data are highlighted in
table 2.

Rooting media viz. Vermicompost +FYM +Sand (T9) and
vermicompost +FYM (T4) formed the equally highest number
of primary roots in layer of acid lime (23.00 to 27.25 roots at
45 DAL and roots 23.50 to 31.40 at 105 DAL). Both these
rooting media were found significantly higher than the
remaining media under use at 45 and 105 days after layering.
On the other hand, the significantly lower roots were formed
when soil alone or soil+ FYM rooting media were applied on
the air layer (13.83 to 14.0 roots at 45 DAL). The remaining
rooting media were found intermediate in their effect.

Some of the similar results which support the present
investigation are Mishra (2014) 2%1, Singh et al. (2005) (271,

Maximum Root Length (cm)

The maximum length of roots of air layer was measured for
each layer under each rooting media treatment at 45 and 105
DAL stages. The data recorded were subjected to statistical
calculation. The best rooting media was Vermicompost
+FYM +Sand (T9) as well as Saw dust+ FYM+ Sand (T10)
which resulted in equally higher length of roots (7.55 to 7.80
cm at 45 DAL and 9.75 to 10.60 cm at 105 DAL) over rest of
the rooting media. Both these rooting media were found
significantly superior to most of the other media under test.
On the other hand, the significantly lower root length (4.80 to
5.45 cm at 45 DAL and 6.30 to 7.17 cm at 105 DAL) was
noted in the case of soil alone (T0) and Soil+ FYM (T1)
rooting media.

The overall picture indicates that rooting media having sand
resulted in better performance as compared to those having no
sand.

Minimum Root Length (cm)

The minimum length of roots of air layer was measured for
each layer under each rooting media treatment at 45 and 105
DAL stages. The data so recorded were statistically
computed.

The significantly higher root length (0.50 to 0.85 cm at 45
DAL and 0.75 to 0.95 cm at 105 DAL) was noted in case of
Vermicompost + FYM +Sand (T9) and Soil+ Sand +FYM
(T6) rooting media over others. In contrast to these
treatments, significantly lowest root length (0.20cm at 45
DAL and 0.30 at 105 DAL) was recorded in case of soil alone
rooting media (TQ). This was followed by Cocopeat +FYM +
Sand (T7) and then Sphagnum moss + FYM + Sand (T8). Sail
+ FYM (T1) was found significantly was found superior to
soil alone at both the stages of observation.

The agreement of the increase in minimum root length was
also proved by Mishra (2014) 1 also shown in present
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investigation.

Fresh weight of roots (g)

The fresh weight of roots of air layer was recorded in each
rooting media treatment and the data were subjected to
statistical computation.

The different rooting media showed significant influence
upon this parameter only at 45 DAL stage. Accordingly, the
rooting media having Soil + Sand + FYM (T6) and
Vermicompost + FYM + Sand (T9) as well as Saw dust +
FYM + Sand (T10) brought about equally significantly higher
fresh weight of roots (0.50 to 0.51 g) over rest of the rooting
media treatments. On the other hand, significantly lower fresh
weight of roots (0.30 to 0.32) is recorded in case of Soil
alone(T0) and Soil +FYM(T1) rooting media. Almost the
same trend was noted at 105 DAL stages but, differences
among the effect of rooting media was non-significant.

Dry weight of roots (g)

The dry weights of roots of air layer were recorded in each
rooting media treatment and the data were subjected to
statistical computation.

The different rooting media brought different impact upon dry
weight of roots also at both stages. the dry weight was
calculated at both 45 DAL and 105 DAL. the rooting media
having Vermicompost + FYM + Sand(T9) and Soil + Sand +
FYM (T6) as well as Saw dust + FYM + Sand (T10)
registered equally higher dry weight of roots (0.10 to 0.10 g at
45 DAL and 0.16 to 0.16 g at 105 DAL) as compared to
remaining rooting media treatments. On the other hand,
significantly lower dry weight values (0.05 to 0.07 g at 45
DAL and 0.06 to 0.11 g at 105 DAL) were recorded in case of
soil alone (TO) and soil + FYM (T1) rooting media. The
differences among the treatments are found non-significant at
both the stages.

The increase in fresh weight and dry weight of root due to
application of rooting media are in agreement in fig, Kashyap
et al. (2016) U in pomegranate, and Tani et al. in dragon
fruit.

Survival percentage (%)

The survival percentage of planted air layering of kagzi lime
was observed under each rooting media after 30 to 60 days of
planting. The parameter was found to differ significantly due
to rooting media at both the stages. At both the stages of
planting, Vermicompost + FYM + Sand (To) indicated
maximum survival percentage of planted air layering upto
77.0% to 82.0%. This was followed by Sphagnum moss +
FYM + Sand (Ts) upto 75.0% to 77.0%. The third best rooting
media was Soil + FYM + Sand (Te) gave upto 71.70% to
76.60% survival after planting. On the other hand, soil alone
gave poor performance (50.0% at 30 DAP and 55% at 60
DAP). This was followed by Soil + FYM (60.80% at 30 DAP
and 69.50% at 60 DAP). The rooting media treatment (T2)
and (T3) also gave lower survival percentage.

The results of Modi et al. (2012) 4 support of the findings of
present investigation.

Plant height (cm)

The plant height of planted air layer was measured under
different rooting media treatments at 30 DAP and 60 DAP
(Days After Planting). The plant height was influenced
significantly due to different rooting media at both the stages
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of observation. The best rooting media was Vermicompost
+FYM+ Sand (Tg) (40 cm at 30 DAP and 44 cm at 60 DAP)
being significant higher to To, T1, T2, and Ts media. This was
followed by T4, Ts, Ts and Ty found equally effective. the
significantly lowest plant height was observed with soil alone
rooting media treatment (19.50cm at 30 DAP and 24.70 cm at
60 DAP). Thereafter the lowest effective rooting media was
Cocopeat + FYM (25.0 cm at 30 DAP and 32.20 cm at 60
DAP).

The same results were observed in Mishra (2014) 281 showed
similar observations as in present investigation.

Number of branches

The number of branches of planted air layer was counted
under each treatment at both the stages of observations. The
data recorded were computed statistically. The formation of
branches in planted air layer was deviated significantly due to
different rooting media at both the stages. The rooting media
Vermicompost + FYM+ Soil (T9) and Sphagnum moss +
FYM+ Sand (T8) brought equally higher number of branches
in planted air layer (4.10 to 9.85 at 30 DAP and 7.95 to 6.20
at 60 DAP) over rest of the rooting media. Both these rooting
media are found superior to the most of the remaining
treatments at both the stages. This was followed by treatment
T3 and T6 4.25 to (4.87 at 30 DAP and 6.00 to 8.27 at 60
DAP). On the other hand, the significantly lowest number of
branches (2.15 to 2.90 at 30 DAP and 4.20 to 5.25 at 60 DAP)
was recorded in case of Soil alone (To) and Soil+ FYM (Ta).
The result was supported by Mishra (2014) 28 in kagzi lime,
Tayade (2017) in pomegranate, Singh et al. (2005) 7 in
guava, as in present investigation.

Number of leaves

The number of leaves of planted air layer was counted
treatment wise at 30 DAP and 60 DAP stages and the data so
obtained were subjected to statistical analysis. The number of
leaves was influenced was influenced significantly due to
different rooting media at both the stages of observation.
Amongst the rooting media Vermicompost + FYM + Sand
(T9), Saw dust + FYM + Sand (T10) and Soil +FYM+ Sand
(Ts) performed equally well producing maximum (22.80 to
22.30 at 30 DAP and 40.00 to 45.00 at 60 DAP). This was
followed by Vermicompost + FYM (T4) and Saw dust + FYM
(Ts) producing (20.20 to 21.20 leaves at 30 DAP and 30.00 to
40.30 leaves at 60 DAP) being significantly lower. On the
other hand, Soil alone and Soil + FYM did not prove their
suitability upto that extend.

These results further get support from the findings of Rymbai
et al. (2012) Y and Mayura et al. (2012) 2 in guava and
Patel et al. (2012) 1 in guava and Patel et al. (2012) 2 in
pomegranate.

Conclusions

As per above findings, it can be concluded that acid lime can
be commercially propagated by air layering by applying
rooting media.

Among all the rooting media vermicompost in combination
with FYM and sand taken in ratio of 1:1:1 was significantly
proven best among all other rooting media taken in this
experiment. For maximum success and survival in air layering
of acid lime rooting media vermicompost was found best as
compared to saw dust and sphagnum moss taken in this
experiment.
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All the observation taken under this experiment was proved to
be maximum success with rooting media vermicompost in
combination to FYM and Sand. The results were best with
these media as compared to other rooting media taken under
this experiment.

Overall, it may be concluded that vermicompost + FYM +
sand (1:1:1 ratio) proved to be the best rooting media for the
air layer of Acid lime under Chhattisgarh plain.

References

1.

10.

11.

12.

13.

14,

15.

16.

17.

Acharya N, Dash PC. Effect of two plant growth
substances on cashew air layers. Current Science.
1972;41(14):534-535.

Ali, Angrez, Peer FA, Dar KR. Growing media affects
germination and seedling growth of peruvian ground
cherry. Asian Journal of Bio Science. 2010;5(2):233-235.
Athani SI, Swamy GSK, Patil PB. Effect of different
pretreatments on rooting of air layers in guava cv. Sardar.
Karnataka J Agric. Sci. 2001;14(2):536-537.

Andus LJ. Plant growth substances. Leonard Hill
Limited, London; c1963.

Bhadoria RS. Effect of different concentrations of IBA
and NAA on the rooting and survival of air-layers of
guava (Psidium guajava L.) var. Gwalior-27.
Unpublished thesis submitted to JINKVV for the degree
of M.Sc. (Ag.) degree; c1985.

Bhagat BK, Jain BP, Singh Choudhary BM. Propagation
of guava (Psidium guajava L.) by ground layering.
Journal of Res. Birsa Agricultural Univ. 1998;10(2):209-
210.

Bhagat BK, Singh C, Chaudhary BM. Effect of growth
substances on rooting and survival of air layers of guava
(Psidium guajava L.). Cv. Sardar. Orissa J Horti.
1999;27(2):72-75.

Chatterjee BK, Mukherjee SK. Stooling potentiality of
clones of jack fruit (Artocarpus heterophyllus L.). Sci.
and Cult. 1980;46(2):55-56.

Chhonkar VS, Singh RK. Propagation of Mangifera
indica L. by air-layering. Actd. Hort. 1972;27:89-92.
Chovatia RS, Singh SP. Success of air layering in custard
apple (Annona squamosa L.) as influenced by ringing of
shoots and growth regulators. Orissa J Hort.
2000;28(2):61-65.

Duarte O, Freundt E. Treatment for improving Ficus
elastica ‘Decora’ propagation by air layering in the
tropics. Interamerican Society for Tropical Horticulture.
1991;35:151-154.

Fabbri A, Bartolini G, Lambardi M, Kailis S. Olive
propagation manual, Landlinks Press, Collingwood,;
c2004. p. 141.

Fisher RA. Statistical methods for research workers.
Oliver and Boyel Edindurgh Edm. K; ¢1950.

Gautam DR, Chauhan JS. Standardization of IBA
concentration and the season of rooting of semi-hard
wood leafy cuttings of olive (Olea europala) under
intermittent mist. Harayana J Hort. Sci. 1991;20(1-2):12-
19.

Gupta RK. Effect of different concentrations of NAA and
IBA on rootage and growth of air-layers; c1992.
Hartmann HT, Kester DE, Davies FT, Geneve RL Jr.
Plant propagation, principles and practices. 7th ed.
Prentice Hall, NJ; c2002. p. 880.

Tyagi SK, Patel RM. Effect of growth regulators on

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

~228"”

https://www.thepharmajournal.com

rooting of air layering of guava (Psidium guajava L.) cv.
Sardar guava. Orissa J of Horti. 2004;32(1):58-62.

Uptal K, Ray SKD, Mondal S. Survivability of litchi
propagated through air layering in different varieties and
in application of different promoters. Environment and
Ecology. 2003;21(3):736-737.

Valsalakumari PK, Vidyadharan KK, Damodara VK. A
comparative study of different methods of vegetative

propagation of cashew. Acta Horticulturae. No.
1985;108:289.
Veeraraghavan PG, George TE, Nair MNC.

Standardization of layering medium, planting medium
and containers for cashew air layers. Agri. Res. Jour. of
Kerala. 1983;21(2):55-57.

Rymbai H, Srivastav M, Sharma RR, Singh SK. Lenticels
on mango fruit: Origin, development, discoloration and
prevention of their discoloration. Scientia horticulturae.
2012 Feb 24;135:164-70.

Greth A, Lampkin S, Mayura-Guru P, Rodda F, Drysdale
K, Roberts-Thomson M, McMorran BJ, Foote SJ, Burgio
G. A novel ENU-mutation in ankyrin-1 disrupts malaria
parasite maturation in red blood cells of mice. PLoS One.
2012 Jun 19;7(6):38999.

Patel S, Park H, Bonato P, Chan L, Rodgers M. A review
of wearable sensors and systems with application in
rehabilitation. Journal of neuroengineering and
rehabilitation. 2012 Dec;9(1):1-7.

Modi K, Brodutch A, Cable H, Paterek T, Vedral V. The
classical-quantum boundary for correlations: Discord and
related measures. Reviews of Modern Physics. 2012 Nov
26;84(4):1655.

Awan |. Cyber-extremism: Isis and the power of social
media. Society. 2017 Apr;54(2):138-49.

Mishra K, Boynton L, Mishra A. Driving employee
engagement: The expanded role of internal
communications. International Journal of Business
Communication. 2014 Apr;51(2):183-202.

Singh J. Collaborative networks as determinants of
knowledge diffusion patterns. Management science. 2005
May;51(5):756-70.

Macdonald PM, Struhl G. A molecular gradient in early
Drosophila embryos and its role in specifying the body
pattern. Nature. 1986 Dec;324(6097):537-45.

Hore JK, Sen SK. Role of presowing seed treatment on
germination, seedling growth and longevity of ber
(Zizyphus mauritiana Lam.) seeds. Indian Journal of
Agricultural Research. 1994;28(4):285-9.

Tomar SL, Winn DM. Chewing tobacco use and dental
caries among US men. The Journal of the American
Dental Association. 1999 Nov 1;130(11):1601-10.
Kashyap D, Tuli HS, Sharma AK. Ursolic acid (UA): A
metabolite with promising therapeutic potential. Life
sciences. 2016 Feb 1;146:201-13.


https://www.thepharmajournal.com/

