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Abstract

Air layering is practiced as it has assured to produce true to type plants and early and better rooting is observed when treated
with Indole-3-butyric acid (IBA). A field experiment was conducted to study the Rooting and shooting behaviour in Guava
(Psidium guajava L.) air layering under different concentrations of IBA during 2019 in guava orchard located at Maheru, Lovely
Professional University, Phagwara, Punjab. A total of ten treatments with three replications comprising T; —Control, T,- IBA@ 5
g, Ts-IBA@ 6 g, T+-IBA@ 7 g, Ts-IBA@ 8 g, Te- IBA@ 9 g, T7.IBA@ 10 g, Te-IBA@ 11 g, To- IBA@ 12 g, T1o- IBA@ 5000 ppm
(Liquid) were applied. Thirteen observations of the root and shoot characters were recorded and analyzed in factorial design of
RBD. The results indicated that IBA@ 8 g (Ts) performed better than control and produced the best results in root parameters
and shoot parameters such as the number of days to root (31.7), primary roots (59.30), primary root length (8.74 cm), primary
root diameter (0.89 mm), secondary roots (45.57), secondary root length (5.73 cm), fresh root weight (0.93 g) and dry root
weight, (0.81g) number of side shoots (6.87), length of side shoots (4.10 cm), length of longest side shoots (6.01 cm) and num-
ber of leaves per air layer (33.93). The existing guava production is not able to meet our present demand of guava fruits to the
increasing population of the country. It is commonly propagated by seed. However, the seedlings produced are not true to type
and they also take much longer to bear fruits than asexually propagated materials as the juvenile phase is eliminated in asexu-
ally propagated plants. Therefore, in the present study, guava air layering plants treated with the IBA@ 8 g are true to type and
do not take much time to bear fruits, thus contributing to quality guava production.
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INTRODUCTION 18, the area under guava was recorded to be 265,000

hectares with a production of 4054 MT (Glance, 2018).

Guava (Psidum guajava L.) is a common and major
fruit of India with high nutrient content, pleasant fra-
grance, and good flavors, also known as poor man’s
apple (Saroj and Singh, 2020). Guava belongs to family
Myrtaceae and tropical American origin (Angulo-Lopez
et al., 2021). Guava, being a hardy crop, is grown in a
variety of soil and climatic conditions. However, the
suited are red loams, medium black and other well
drained soils. According to National Horticulture Board,
in India, guava acquires 4th position in area and pro-
duction after mango, banana and citrus. During 2017-

Guava is considered as ‘common man’s apple’ and ‘the
apple of tropics’ because it is available for an extended
period of time during the year at an exceptionally rea-
sonable price. The major components of guava fruits
are vitamin C (250 mg/100 g fresh fruits), carbohy-
drates (13%) and minerals (calcium 29 mg, phosphorus
10 mg and ironk0.5 mg/100 mg fresh fruits). It is very
rich in vitamin C as it contains 4-6 times more vitamin
C than citrus fruit (Glance, 2018). Air layering in guava
is the most exploited method for commercial production
in India (Singh et al., 2019). Local farmers use soil and
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compost as rooting media and wrap them with gunny
bags. This decreases the mortality rate of the layers as
soil and gunny bags do not hold water for a longer du-
ration causing the death of the layers due to evapora-
tion (Saroj and Singh, 2020). Most farmers use IBA in
liquid or paste forms while propagating the plants
through air layering. These liquid solutions should be
freshly prepared before their use. During application,
there is a problem with absorption of Indole 3 butyric
acid (IBA) by stem. Rooting powder may be a better
alternative, along with honey. This rooting powder need
not to prepared freshly every time. Only a small quantity
is required to apply on air-layered stem. This study's
main objective was to find an alternative to the liquid
formulation of IBA hormone and its suitability for propa-
gating guava through air layering.

MATERIALS AND METHODS

The experiment was carried out to find rooting and
shooting behavior in Guava (Psidium guajava L. cv. L-
49) air layering under different concentrations of IBA
during February and June 2019 in guava orchard locat-
ed at village Maheru, Department of Horticulture,
School of Agriculture, Lovely Professional University.
The experimental treatment for the present investiga-
tion comprised 10 levels of IBA treatments; 59,6 g, 7
9,849,949, 10 g, 11 g and 5000 ppm (Liquid) at two
levels of application; February (M1) and June (M2). Ten
air layers per treatment were used, which was replicat-
ed three times. Magnesium silicate was used as base
material and honey was used for lathering the girdled
shoots. The layering operation was done in the second
fortnight of February and June 2019, respectively. Se-
lected mature 1 year old shoots were girdled by remov-
ing 2.5 cm ring of bark to expose the fleshy tissues for
absorption of the applied growth regulator. Girdled por-
tion was lathered with honey and formulations of growth
regulator were applied with a soft camel hairbrush to
the upper cut surface.

To cover the exposed region, sphagnum moss and co-
copeat were used in 1:1 ratio in the form of a moist ball
without disturbing the applied growth regulator. The ball
was covered with black polythene and both ends were
secured firmly using gunny thread. In the case of con-
trol treatment, however, only talc (carrier) and honey
were applied. All the air layers were separated from the
mother plants two months after air layering. The de-
tached air layers were soaked in water and the sphag-
num moss sticking to the roots was removed carefully
using forceps to avoid damage to the roots.
Observations related to root parameters and shoot pa-
rameters were recorded, like the number of days to
root, primary roots, primary root length, primary root
diameter, secondary roots and dry root weight etc.
These were recorded on the basis of five random com-

petitive layers 60 days after layering for root parame-
ters.And for shoot, parameters like a number of side
shoots, length of side shoots, length of longest side
shoots, and number of leaves per air layer were record-
ed 30 days after transplanting and evaluated as per the
standard procedure. The experiment was laid out in a
factorial randomized complete block design. Differ-
ences between the two means were compared at 5%
level of significance. There are 10 treatments of IBA
where the base material is magnesium silicate, and
honey was used for lathering the girdled shoots. Ten air
layers were used for each treatment which was repli-
cated three times. This experiment was performed
twice, in February and June. Data were analyzed for
normal distribution using the Shapiro-Wilk test. Mixed-
model ANOVA with PROC GLIMMIX was used in SAS
9.4 version (SAS Institute, Cary, North Carolina, USA).
For mean separation, the SAS PDMIX was performed
using least significant difference (LSD) test. Valid con-
ciliations were drawn after determining the significance
of the difference between the treatments at 5 per cent
probability.

RESULTS AND DISCUSSION

The data from Table 1 shows the number of days taken
to root in relation to different formulations of growth
regulator (IBA) treatment in Guava (P. guajava) L. cv.
L-49 was found to be significant (p<0.05). Among the
different treatments, Ts(IBA@ 8 g) recorded significant-
ly (p<0.05) minimum days to root (31.7) as against the
longest duration of 49.60 days in T4 (control) untreated
air layers. In the case of time of application, June took
a minimum number of days to root, i.e. 34.82 days,
compared to February, which took 46.94 days. The
interaction between treatment and time of application
did not have any significant effect in the case of days to
root (Table 2). The number of primary roots per air lay-
er in relation to different formulations of IBA treatments
was found to be significant (p<0.05). Among the differ-
ent treatments, T5 (IBA@ 8 g) recorded the significant-
ly (p<0.05) maximum number of primary roots (59.30),
followed by T10 (IBA@ 5000 ppm) 55.03 when com-
pared with the lowest number of primary roots (3.57) in
T1 (control; Table 1). This can be attributed to guava
being a hard-to-root crop, which is why untreated layers
showed poor results. Stem treated with IBA hormone
promoted more growth by meristematic cell division. In
the case of time of application, the maximum number of
primary roots was obtained in June, i.e. 39.13, as com-
pared to February, which obtained 27.85 primary roots.
The interaction of treatment and time of application did
not significantly affect the number of primary roots.
Main cause of having higher values in IBA treated lay-
ered stem cuttings are due to the synergistic effect of
the honey, which has antimicrobial properties, as well
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as the IBA auxin hormone, which is responsible for cell
division in the apical portion of the roots

Averaging across the time of application, T5 (IBA@ 8
g) resulted in a significantly (p<0.05) higher primary
root length (6.99 cm) than all other IBA treatments
(Table 1).

The higher primary root length was found in June than
in February, with a mean value of 6.03 cm. The interac-
tion of treatment and time of application significantly
(p<0.05) affected primary root length. T5 M2 (IBA@ 8
g) recorded a maximum root length of 8.74 cm in June
compared to all other treatment and month combina-
tions, as shown in Table 2. As June's temperature and
relative humidity was suitable for root induction, root
induction in June was found to be maximum. In Febru-
ary, T1-M1 (control) recorded the minimum primary root
length of 1.86 cm. The second best treatment after
T5M2 was T1 OM2 (IBA@ 5000 ppm) 7.47 cm primary
root length in June, followed by T2M2 (IBA@ 5 g) with
primary root length of 7.26 cm in June. The highest
mean length of longest root proposed that IBA at high
concentration encouraged faster growth of roots result-
ing in longest length. Parmar et al., 2018 recorded the
longest primary root length of 8.93 cm with the treat-
ment of IBA@ 8000 ppm. Lal et al. (2007) recorded the
longest primary root length of 8.45 cm with IBA@ 7500
ppm in Sardar variety of guava.

Results suggested that TS5 resulted in a significantly
(p<0.05) higher primary root diameter than the other
treatments. Comparing months, June resulted in signifi-
cantly (p<0.05) higher (by ~ 17%) primary root diameter
than February. T5 M2 (IBA@ 8 g) recorded a signifi-
cantly (p<0.05) highest primary root diameter of 0.89
mm against the lowest recorded value of primary root
diameter of 0.29 mm in T1M1 (control) in February.
Among the other treatment combinations, T5SM2 record-
ed the significantly highest value of primary root diame-
ter (0.89 mm), which was at par with T10M2, T3M2,
T2M2 and T5M1 (0.81. 0.74, 0.73 and 0.73) respective-
ly. Layers prepared during June recorded higher root
diameters. Kumar (2009) also observed conspicuous
effects in litchi layers which were due to the higher con-
centration of IBA. Slow translocation and higher stabil-
ity of IBA at higher concentrations might be attributed to
an increase in the mean root thickness.

The number of secondary roots induced by various
concentrations of IBA treatments was notably higher
(Table 1). The data revealed that T5 (IBA@ 8 g) rec-
orded the maximum number of secondary roots (45.57)
followed by T10 (IBA@ 5000 ppm) 41.07. The consid-
erably lowest number of secondary roots was recorded
with T1 control (3.77). Secondary roots observation in
treatment June (M2) performed better than February
(M1) with a mean number of secondary roots of 34.13
and 22.79, respectively. Treatment and month exerted
a significant (p<0.05) effect on the number of second-

ary roots; however, the interaction of treatment and
month was not significant (p<0.05). T5 (IBA@ 8 g) 5.73
cm and T10 (IBA@ 5000 ppm) 5.43 cm resulted in sig-
nificantly (p<0.05) higher secondary root length than
T1 (control), T3 (IBA@ 6 g), T7 (IBA@ 10 g), T8
(IBA@ 11 g) and T9 (IBA@ 12g). June (M2) per-
formed better than February (M1), with a mean sec-
ondary root length of 5.18 cm and 3.46 cm, respective-
ly. Treatment and month significantly (p<0.05) influ-
enced secondary root length; however, the interaction
was not significant. Parmar et al. (2018) reported that
the maximum root length of 5.83 cm was obtained in
guava from IBA @ 8000 ppm in guava layers, which
agreed with the present experimental results.

Fresh root weight induced by different concentrations
of growth regulator IBA treatments was significantly
(p<0.05) higher (Table 1). T5 (IBA@ 8 g) recorded a
significantly (p<0.05) higher fresh weight of roots (0.93
g), followed by T10 (IBA@ 5000 ppm) with a fresh root
weight of 0.83 g. The minimum fresh root weight was
observed in T1 (control), having mean value of 0.16 g.
The fresh root weight was significantly (p<0.05) higher
in June, i.e. 0.69, as compared to February, which re-
sulted in a fresh root weight of 0.37 g. Treatment and
month showed a significant (p<0.05) influence on the
fresh root weight. The interaction of treatment and
month did not exert any significant (p<0.05) effect. The
dry root weight induced by different concentrations of
growth regulator IBA treatments was significantly
(p<0.05) higher. T5 (IBA@ 8 g) recorded a significantly
(p<0.05) higher dry root weight of 0.81g followed by
T10 (IBA@ 5000 ppm) with a dry root weight of 0.75 g.
Parmar et al., 2018 recorded the dry root weight of
0.78g with IBA @ 8000 ppm. External application of
auxin further stimulates the movement of natural auxin
and other materials in a downward direction from the
leaves and shoots tips which accu-mulate at the inci-
sion made on the shoot resulting in the formation of
roots with higher freshness and dry weight. The mini-
mum dry root weight was observed in untreated air
layers T1 control 0.13 g. Dry root weight was consider-
ably higher in June as compared to February. The ef-
fect of treatment and month was significant for the dry
root weight. However, the interaction between treat-
ment and month did not significantly affect the dry root
weight. This may be due to the external application of
auxin and active growing month up to June will result in
the formation of roots with more dry weight, as reported
by Maurya et al., (2012). Similar results were also re-
ported in litchi crops for IBA treatment by Noor et al.
(2002) and Baghel et al., (2016).

Treatment, month and the interaction between treat-
ment and month had a significant influence on the
number of side shoots at 30 day interval. The data per-
taining to the number of side shoots at 30 day interval
in air-layers as influenced by different combinations of
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Table 1. Effect of various concentrations of IBA and time of application on root parameters of guava air layers. Mean
values include the observations, n= 15

Treatment Number Nu_mber of Primary Primary Number of  Secondary Fresh root rDc:Zt
. of days Primary root length root diam- Secondary root length R .
details (g/Kg) weight (g) weigh
to root roots (cm) eter (mm) roots (cm) t(q)
T4 Control 49.60 3.57 3.1 0.29 3.77 3.04 0.16 0.16
T2IBA, 59 38.93 37.47 5.41 0.59 28.17 4.64 0.60 0.54
T;1BA, 69 39.57 35.07 5.20 0.69 32.10 3.38 0.53 0.49
T4IBA, 79 41.70 30.23 5.47 0.66 31.20 5.02 0.40 0.36
Ts1BA, 89 31.77 59.30 6.99 0.81 45.57 5.73 0.93 0.81
TsIBA,9g 37.77 39.23 5.27 0.68 30.60 4.58 0.53 0.49
T71BA, 10 g 38.63 20.73 4.26 0.58 20.43 3.65 0.45 0.41
TsIBA, 11 g 45.30 22.63 4.01 0.56 19.37 3.72 0.42 0.38
ToIBA,12g  45.87 31.63 4.64 0.46 32.33 4.02 0.44 0.40
;;‘)rr']BA'sOOO 39.67 55.03 5.54 0.65 41.07 5.41 0.83 0.75
C.D. 3.48 10.48 1.19 0.11 8.02 1.06 0.19 0.16
SE(m) 1.21 3.65 0.41 0.04 2.79 0.37 0.07 0.06
M; (February) 46.94 27.85 3.940 0.55 22.79 3.46 0.37 0.33
Mz (June) 34.82 39.13 6.039 0.64 34.13 5.18 0.69 0.63
C.D. 1.56 4.69 0.530 0.05 3.59 0.47 0.09 0.07
SE(m) 0.54 1.63 0.185 0.02 1.25 0.16 0.03 0.03

IBA: Indole 3 butyric acid

Table 2. Interaction effect of different concentrations of IBA and time of application on root parameters of guava
air-layers (Mean values include the observations, n= 15)

Trostmont detale  Numberof ofpri CiTa Pimay o umberof Sesonday oo’ ox
(Factor T X M) days to root To?)g (cm) eter (mm) roots (cm) zg;nght ;N((;l)gh
T,M; (Control, Feb) 58 2.47 186 0.29 18 1.71 0.156 014
T,M, (Control, June) 412 4.67 437 0.3 5.73 437 0.16 0.17
T,M; (IBA 5 g, Feb) 47.47 3287 355 0.44 20.47 3.0 0.38 0.34
T,M, (IBA 5 g, June) 30.4 4207 7.6 0.73 35.87 6.18 0.82 0.75
T,M; (IBA 6 g, Feb) 474 31.8 4.95 0.63 28.6 2.95 0.32 0.29
T,M, (IBA 6 g, June) 31.73 3833 545 0.74 35.6 3.81 0.75 0.70
T.M; (IBA 7 g, Feb) 46.27 2593 4.8 0.6 25.07 3.85 0.35 0.31
T.M, (IBA 7 g, June) 37.13 3453 665 0.72 37.33 6.2 0.46 0.41
TsM; (IBA 8 g, Feb) 37.87 43.8 5.23 0.73 33.93 4.87 0.60 0.52
TsM, (IBA 8 g, June) 25.67 74.8 8.74 0.89 57.2 6.59 1.26 1.09
ToM; (IBA 9 g, Feb) 43.67 30.6 461 0.71 24 3.78 0.37 0.34
ToM, (IBA 9 g, June) 31.87 4787 593 0.64 37.2 5.39 0.69 0.64
TM(IBA10g, Feb)  44.07 2087 4.1 0.59 21.13 3.51 0.34 0.31
TM, (IBA10g, June)  33.2 20.6 4.41 0.58 19.73 3.79 0.55 0.51
ToMq (IBA 11g, Feb) 5067 214 2.99 0.44 17.33 257 0.28 0.25
ToMy(IBA11g, June)  39.93 2387 503 0.68 21.4 4.87 0.55 0.51
ToM; (IBA12g, Feb)  50.13 26.6 421 0.59 26.6 3.64 0.34 0.30
ToM, (IBA12 g, June) 416 36.67 007 0.34 38.07 4.41 0.53 0.50
[fgm;jf'?g‘biooor’pm 43.87 422 3.61 0.49 29 459 0.52 0.48
[féﬁ%,“iﬁ] 2)000 PPM 3547 6787 747 0.81 53.13 6.23 1.13 1.02
cD. NS NS 167 0.15 8.02 NS 0.28 0.23
SE(m) 1.71 5.16 0.58 0.05 2.79 0.52 0.10 0.08

IBA: Indole 3 butyric acid
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Table 3. Effect of different concentrations of IBA and time of application on shoot parameters of transplanted guava air

layers (Mean values include the observations, n= 15)

Treatment Number of side  Length of side Length of longest Number of leaves  Survival percent-
details shoots at 30 day shoots at 30 day side shoots at 30 per air layer at 30  age of separated
(9/Kg) interval interval (cm) day interval (cm)  days interval air-layers.
T, Control 1.90 1.64 2.41 10.00 43.33
T2IBA, 59 4.20 2.56 3.79 18.30 70

T31BA, 69 3.83 2.37 3.57 19.80 50

T4IBA, 79 3.37 2.26 3.45 14.10 56.67
Ts1BA, 89 5.83 3.17 4.89 26.77 86.67
TsIBA,9g 413 2.51 3.58 21.17 46.66
T;IBA,10g 4.63 2.73 3.67 20.13 53.33
TgIBA,11g 4.70 217 3.39 20.60 36.66
TeIBA,12g 3.30 1.40 2.66 12.47 40

Tio IBA,

5000 ppm 5.90 3.38 4.85 25.50 83.34
(Liquid)

C.D. 0.63 0.21 0.36 2.23 16.02
SE(m) 0.20 0.08 0.13 0.78 5.57

M1

(February) 3.31 1.78 2.89 15.11 52.00

M2 (June) 5.05 3.06 4.36 22.66 61.33
C.D. 0.28 0.10 0.16 1.00 7.16
SE(m) 0.10 0.03 0.056 0.35 2.49

IBA: Indole 3 butyric acid

IBA, months, and interaction are furnished in Table 3
and 4. Although Ts performed better in June, it de-
creased the number of side shoots by ~30% in Febru-
ary. The lowest number of side shoots was observed in
T4 (control) than all other treatments. Overall, averaging
across time of application, Ts and T, performed signifi-
cantly (p<0.05) better than all other IBA treatments.
Averaging across treatments, June had a significantly
(p<0.05) higher number of side shoots than February.
The interaction significantly (p<0.05) influenced the
number of side shoots at 30-day intervals. Results
showed that TsM, (IBA @ 8g), T-M,(IBA @ 5g) and
T1oM2 (IBA @ 5000 ppm) in June did not vary signifi-
cantly (p<0.05) from each other and had a number of
side shoots with a mean value of 6.87, 6.00 and 6.20
respectively.

Singh and Mahato (2016) recorded a similar number of
shoots (6.473) in air layers of guava variety Pant Prab-
hat planted in June. In the case of length of side shoots
TsM, (IBA @ 8g) performed better with 4.10 cm mean
length when compared with all other treatments. How-
ever, it did not vary significantly from TM; (IBA @
5000 ppm) with 3.91 cm in June. A significant (p<0.05)
decrease in the length of side shoot was observed un-
der Ts (IBA @ 8g) in February, i.e., TsM;with2.23 cm
as compared to June. The length of the side shoot was
significantly (p<0.05) lower for TgM; (IBA @ 12 g) in
February (1.11 cm) than all other treatments, which did
not vary significantly (p<0.05) from T, (control) in Feb-
ruary (1.37cm). It might be due to a higher concentra-

tion of IBA stimulating a higher number of roots with
faster growth, resulting in better absorption of nutrients
and more sprouts and their growth.

Overall, TsM, (IBA @ 8g) with 6.01 cm length and
T1oM2 (IBA @ 5000 ppm) with 5.83 cm in June contrib-
uted significantly (p<0.05) higher the length of the long-
est side shoot than all other treatments. The length of
the longest side shoot was significantly (p<0.05) lower
for T4M; (control) 1.81 cm and ToM; (IBA @ 12 g) 2.01
cm in February than all other treatment and time of ap-
plication combinations. Treatment 5 (IBA @ 8 g) and 10
showed a significantly (p<0.05) higher number of
leaves per air-layer than all other IBA treatments. TsM,
(IBA @ 8 g) in June resulted in a significantly (p<0.05)
higher number of leaves per air-layer with a mean val-
ue of ~34 than all other treatment and time of applica-
tion combinations. The second best treatment after
TsM, (IBA @ 8 g) was TM;, (IBA @ 5000 ppm) in
June, which resulted in mean value of ~30 leaves per
air-layer. Parmar et al. (2018) recorded similar values
for number of leaves of 35.08, 34.00 and 41.67 with
IBA @8000 ppm combined with sphagnum moss, co-
copeat and a combination of both, respectively.

The data revealed that all the IBA treatments signifi-
cantly (p<0.05) recorded higher proportion of survival
of rooted layers. The highest percentage of survival
(86.67%) was noted in the layers which had received Ts
IBA @ 8 g followed by T4, IBA 5000 ppm which record-
ed survival percentage of 83.34%. TgIBA @11 g rec-
orded the lowest survival percentage of 36.66%. The
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Table 4. Interaction effect of different concentrations of IBA and time of application on shoot parameters of transplanted
guava air layers (Mean values include the observations, n= 15)

Number of Length of Length of Number of Survival
Treatment details side shoots side shoots longest side leaves per air percentage of
(Factor T X M) at 30 days at 30 day in- shoot at 30 days layer at 30 days separated

interval terval (cm) interval (cm) interval air-layers
T4M; (Control, February) 1.40 1.37 1.81 6.47 33.33
T1M; (Control, June) 2.40 1.91 3.00 13.53 53.33
T,M; (IBA 5 g, February) 2.40 1.67 2.91 12.00 66.67
T,M, (IBA 5 g, June) 6.00 3.46 4.66 24.60 73.33
TsM, (IBA 6 g, February) 2.53 1.53 2.99 19.53 46.67
TsM, (IBA 6 g, June) 5.13 3.22 4.14 20.07 53.33
T4M, (IBA 7 g, February) 2.47 1.66 2.81 12.67 53.33
T4M, (IBA 7 g, June) 4.27 2.87 4.09 15.53 60.00
TsM, (IBA 8 g, February) 4.80 2.23 3.76 19.60 80.00
TsM, (IBA 8 g, June) 6.87 4.10 6.01 33.93 93.33
TsM, (IBA 9 g, February) 3.40 1.82 3.1 18.67 40.00
TsM, (IBA 9 g, June) 4.87 3.21 4.05 23.67 53.33
T;M; (IBA 10 g, February) 4.07 1.95 2.85 14.80 46.67
T;M, (IBA 10 g, June) 5.20 3.51 4.48 25.47 60.00
TsM, (IBA 11 g, February) 3.60 1.65 2.73 15.60 33.33
TsM, (IBA 11 g, June) 5.80 2.69 4.05 25.60 40.00
ToM;, (IBA12 g, February) 2.80 1.1 2.01 10.60 33.33
ToM, (IBA12 g, June) 3.80 1.68 3.31 14.33 46.67
(Liquid), February) 5.60 2.85 3.88 21.13 80.00
(Liquid), June) 6.20 3.91 5.83 29.87 86.67
C.D. 0.90 0.30 0.51 3.15 NS
SE(m) 0.31 0.11 0.18 1.10 7.88

IBA: Indole 3 butyric acid

higher success rate of survival after transplanting the
rooted air-layers can be attributed to the possession of
better root characteristics like the higher number and
length of roots. Also, weather conditions in June pro-
vide favorable conditions for enhancing shooting com-
bined with IBA treatment (Rymbai and Reddy, 2010,
Baghel et al., 2016).

Conclusion

It was concluded that T5 (IBA @ 8 g) treatment was the
best for root parameters and shoot parameters of gua-
va layers. However, in most of the cases, observations
were at par with T4 (IBA @ 5000 ppm in liquid form)
and T, (IBA @ 5 g). This indicated that layering needs
some physiological stimulation and a better environ-
ment for favourable rooting. Concerning survivability of
rooted layers, maximum survival (86.67%) (30 days
after separation) was noted in the layers treated with Ts
(IBA @ 8 g). Besides this, the treatment also produced
more new shoots, leaves, and a higher length of new
shoots in separated air layers.This study revealed that
a high concentration of IBA @ 8gm Ts was found suita-
ble for roots parameters, shoots parameters and surviv-
al per cent of guava air layers of L49 under Punjab re-
gion conditions in the month of June to find out suitable
time and dose of auxin for propagating guava plants
through air layering in Doaba region of Punjab. Further

studies are recommended to check the effects of IBA
on fruit quality and guava production.
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