63\ // Biological Forum — An International Journal

gl

Effect of Foliar Application of Plant Growth Regulators and Nutrients on Fruit Set
and Quality of Acid Lime (Citrus aurantifolia Swingle)

Shrikunwar”, Karan Vir Singh, Khusboo Namdev and Rajesh Lekhi
Department of Horticulture, (RVSKVV), College of Agriculture, Gwalior (Madhya Pradesh), India.

15(12): 440-444(2023)

ISSN No. (Print): 0975-1130
ISSN No. (Online): 2249-3239

(Corresponding author: Shrikunwar*)
(Received: 21 September 2023; Revised: 20 October 2023; Accepted: 27 November 2023; Published: 15 December 2023)
(Published by Research Trend)

ABSTRACT: A field experiment was carried out at Agro techno park, Krishi Vigyan Kendra, College of
Agriculture, Gwalior (M.P.) during 2019-2020 and 2020-2021 under the agro-climatic conditions of
Gwalior region. A total of 25 treatments were evaluated in a randomized block design in three replications.
The objective of this work was to study about the effect of exogenous application of NAA, 2,4-D, urea and
boron on fruit set, retention and yield. Keeping this view in mind, the present study set out to select the
best treatment combinations of PGR’S and micro nutrients for increased fruit set and yield of acid lime.
Variations in fruit set, retention and yield were recorded in two years among the treatments under the
study. The fruit set percentage was highest in the treatment Tio-Urea 2% + 2,4D 15ppm + NAA 20ppm +
Boron 0.5% (64.76 %) which was significantly superior to all the treatments under study followed by the
treatment Tis- Urea 2% + 2,4-D 15ppm + NAA10 ppm + Boron 1% (63.69%b). Lowest fruit set percentage
was recorded in Control. When compared to soil drenching foliar application is the most effective method

of application of plant growth regulators and micronutrients.
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INTRODUCTION

Acid lime (Citrus aurantifolia, Swingle), belongs to
family Rutaceae is one of the most commercially grown
fruit crop which is widely grown in tropical and sub-
tropical region and is probably oriented in India. The
principal cultivar grown widely is kagzi lime as it
contains papery thin rind with abundant juice content
(45%) and acidity (7-8%) and a good source of vitamin-
C (6.3-6.6%). It finds several uses in culinary,
beverage, industry and medicine like preparing pickles,
squashes, and marmalades.

Acid lime is the third important citrus fruit crop in India
next to mandarins and sweet oranges. Lime is found in
most parts of the sub-tropics. In India, it is cultivated in
Andhra Pradesh, Gujarat, Maharashtra, Karnataka,
Bihar, Madhya Pradesh, Assam and Chhatishgarh. In
M.P., it is cultivated in Bhadavni, Khargon, Khandwa,
Ujjain Ratlam, Mandsaur, Neemach, Sajapur, Gwalior,
Burhanpur, Hosangabad, Morena, Guna, Jabalpur and
Bhopal districts.

Fruits are available throughout the year since it blooms
continuously, though the spring bloom is the heaviest
(Devi et al., 2011). The flowering percentage of Ambe,
Mrig and Hasth bahar occurs 47%, 36% and 17%
respectively. The fruits of Hasth bahar fruits become
available in April-May when harvesting of fruits
coincides with heavy demand and are sold at premium
price. Hence to force fruiting in Hasth bahar use of
plant growth regulators and micronutrients group, this
helps to reduce fruit drop and to improve and quality.
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Auxin compounds like Naphthalene Acetic Acid
(NAA) and 2, 4- Dichlorophenoxyacetic acid plays a
vital role in enhancing fruit set and reducing fruit drop
(Kavinprashanth et al., 2021). NAA improved the
internal physiology of developing fruits in terms of
better supply of water, nutrients and other bio-
compounds vital for their proper growth and developing
fruits in terms of better supply of water, nutrients and
other bio-compounds vital for their proper growth and
development which resulted in more fruit retention and
reduce fruit drop as compared to control (Rajpal et al.,
2001). Foliar application of growth regulators are
known to control fruit drop by balancing the internal
status of auxin responsible for inhibiting the formation
of abscission layer in citrus fruits and improve the
productivity as well as quality of acid lime (Patel et al.,
2018).

MATERIAL AND METHODS

Field experiment was carried out during 2019-2020 and
2020-2021 under the agro-climatic conditions of
Gwalior region. Eight years old uniform trees of Acid
lime (Citrus aurantifolia Swingle) were selected for
this study. A randomized block design was used to plan
the experiment in three replications with 25 treatments
and consisted of foliar spray of Urea, Boron, 2,4-D,
NAA, and control (water spray) To - Control(Water
spray), Ti-Urea 1% + Boron 0.5%, T,-Urea 1% +
Boron 1%, Ts-Urea 2% + Boron 0.5%, T4-Urea 2% +
Boron 1%, Ts-2,4-D 15ppm + NAA 10ppm, Te-2,4-D
15ppm + NAA 20ppm, T7-2,4-D 30ppm + NAA
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10ppm, Ts-2,4-D 30ppm + NAA 20ppm, Te-Urea 1% +
2,4-D 15ppm + NAA 10ppm + Boron 0.5%, Tio-Urea
1% + 2,4-D 15ppm + NAA 10ppm + Boron 1%, Tii-
Urea 1% + 2,4-D 15ppm + NAA 20ppm + Boron 0.5%,
T1>-Urea 1% + 2,4-D 15ppm + NAA 20ppm + Boron
1%, Tis-Urea 1% + 2,4-D 30ppm + NAA 10ppm +
Boron 0.5%, Tw-Urea 1% + 2,4-D 30ppm + NAA
10ppm + Boron 1%, Tis-Urea 1% + 2,4-D 30ppm +
NAA 20ppm + Boron 0.5%, Tie-Urea 1% + 2,4-D
30ppm + NAA 20ppm + Boron 1%, Ti7-Urea 2%+2,4-
D 15 ppm + NAA 10ppm + Boron 0.5%, Tis-Urea 2%
+ 2,4-D 15ppm + NAA 10ppm + Boron 1%, Ti9-Urea
2% + 2,4-D 15ppm + NAA 20ppm + Boron 0.5%, Too-
Urea 2% + 2,4-D 15ppm + NAA 20ppm + Boron 1%,
Toi-Urea 2% + 2,4-D 30ppm + NAA 10ppm + Boron
0.5%, T2-Urea 2% + 2,4-D 30ppm + NAA 10ppm +
Boron 1%, T2s-Urea 2% + 2,4-D 30ppm + NAA 20ppm
+ Boron 0.5%, Ts-Urea 2% + 2,4-D 30ppm + NAA
20ppm + Boron 1%. Foliar application was applied two
times at pre flowering and at pea size of fruits.

Fruit set and retention

Number of flowers per shoot (30, 60 and 90 DAS).
Five flowering shoots per tree per replication were
selected randomly and total number of flowers were
counted on tagged shoots and average number of
flowers per shoot were calculated.

Number of fruits per shoot (30, 60, 90 and 120 DAS).
The number of fruits per plant was recorded separately
for each plant at each picking.

Fruit set (%). Five shoot were selected randomly
selected for recording fruit set. From each shoot
initially number of fruits per shoot counted at pea stage
and fruit set percentage was calculated by using
following formula.

Fruit setting (%) = (Number of set fruits/ Number of
flowers) x 100

Number of fruits per tree at harvest. The number of
fruits per tree was recorded separately for each plant.
Average fruit weight (g) at harvest. From each tree 30
fruits were randomly selected and weight was recorded
and average fruit weight was calculated and expressed
in grams.

Yield per tree (kg) and Yield per hectare (q). The
picked fruits from each experimental tree were weighed
immediately by top pan balance after harvesting and
yield per tree was recorded in kg per tree and later
computed in quintals per hectare.

RESULT AND DISCUSSION

Fruit set and retention parameters

Number of flowers per shoot 30, 60 and 90 days
after flowering. The maximum number of flowers per
shoot 30 days after flowering (68.33) was recorded
under the treatment Tio-Urea 2% + 2,4D 15ppm+NAA
20ppm + Boron 0.5% which was significantly superior
to all the treatments under study except T1s ™ Urea 2% +
2,4-D 15ppm + NAA 10ppm + Boron 1% (67.67) The
minimum number of flowers per shoot 30 days after
flowering (52.17) was recorded under To (Control). The
maximum number of flowers per shoot 60 days after
flowering (93.50 was recorded under the treatment T1o-
Urea 2% + 2,4D 15ppm + NAA 20ppm + Boron 0.5%
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which was significantly superior to all the treatments
under study. The minimum number of flowers per shoot
60 days after flowering (72.67) was recorded under
Control. The maximum number of flowers per shoot 90
days after flowering (133) was taken under the
treatment T1io-Urea 2% + 2,4D 15ppm + NAA 20ppm +
Boron 0.5% which was significantly superior to all the
treatments under study. The minimum number of
flowers per shoot 90 days after flowering (106.50) was
recorded under Control. The present findings have been
supported by Banghel and Tiwari (2003); Patel et al.
(2018).

Number of fruits per shoot 30, 60, 90 and 120 days
after fruit set. The maximum number of fruits per
shoot 30 days after fruit set (76.83) was taken under the
treatment T1io-Urea 2% + 2,4D 15ppm + NAA 20ppm +
Boron 0.5% which was significantly superior to all the
treatments under study except Tig - Urea 2% + 2,4-D
15ppm + NAA 10ppm + Boron 1% (73.67). The
minimum number of fruits per shoot 30 days after fruit
set (54.67) was recorded under Control. The maximum
number of fruits per shoot 60 days after fruit set
(72.00) was taken under the treatment Ti9-Urea 2% +
2,4D 15ppm + NAA 20ppm + Boron 0.5% which was
significantly superior to all the treatments under study
except T - Urea 2% + 2,4-D 15ppm + NAA 10ppm +
Boron 1% (67.00). The minimum number of fruits per
shoot 60 days after fruit set (44.17) was recorded under
Control. The maximum number of fruits per shoot 90
days after fruit set (64.17) was taken under the
treatment T1io-Urea 2% + 2,4D 15ppm + NAA 20ppm +
Boron 0.5% which was significantly superior to all the
treatments under study except Tig - Urea 2% + 2,4-D
15ppm + NAA 10ppm + Boron 1% (60.00). The
minimum number of fruits per shoot 90 days after fruit
set (40.17) was recorded under Control. The maximum
number of fruits per shoot 120 days after fruit set
(55.83) was taken under the treatment Tig-Urea 2% +
2,4D 15ppm + NAA 20ppm + Boron 0.5% which was
significantly superior to all the treatments under study
except T1g-Urea 2% + 2,4-D 15ppm + NAA 10ppm +
Boron 1% (48.17). The minimum number of fruits per
shoot 120 days after fruit set (30.17) was recorded
under Control. The present findings are close to those
of Reddy and Prasad (2012); Somwanshi et al. (2017);
Kavinprashanth et al. (2021).

Fruit set (%). The maximum fruit set percentage
(64.76) were taken under the treatment T19-Urea 2% +
2,4D 15ppm + NAA 20ppm + Boron 0.5% which was
significantly superior to all the treatments under study
except T1s-Urea 2% + 2,4-D 15ppm + NAA 10ppm +
Boron 1% (63.69). The minimum number of fruit set
percentage (44.33) was recorded under To (Control).
The present findings have been supported by Stern et
al. (2007); Somwanshi et al. (2017); Chouhan et al.
(2018); Yamini et al. (2021).

Yield parameters

Number of fruits per tree at harvest: The maximum
number of fruits per tree at harvest (956.50) were taken
under the treatment T1g-Urea 2% + 2,4D 15ppm + NAA
20ppm + Boron 0.5% which was significantly superior
to all the treatments under study except Tis- Urea 2% +
2,4-D 15ppm + NAA 10ppm + Boron 1% (952.67). The
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minimum number of fruits per tree at harvest (837.67)
was recorded under To (Control.) The present findings
are in line with the report of Tagad et al. (2018); Helal
et al. (2019).

Average fruit weight (g) at harvest: The maximum
average fruit weight (g) at harvest (32.92) were taken
under the treatment T1o-Urea 2% + 2,4D 15ppm + NAA
20ppm + Boron 0.5% which was significantly superior
to all the treatments under study except T1s- Urea 2% +
2,4-D 15ppm + NAA 10ppm + Boron 1% (31.02). The
minimum average fruit T3.59) was recorded under To
(Control). Findings of similar sort and values have
been reported by Kumar et al. (2009); Senjam et al.
(2018).

Yield per tree (kg) and Yield per hectare (q):The
maximum yield per tree (31.49 kg/tree) were taken

under the treatment T1g-Urea 2% + 2,4D 15ppm + NAA
20ppm + Boron 0.5% which was significantly superior
to all the treatments under study except Tis - Urea 2% +
2,4-D 15ppm + NAA 10ppm + Boron 1% (29.54
kg/tree). The minimum yield per tree (19.77 Kkg/tree)
was recorded under T, (Control). Similar findings have
been revealed by Nawaz et al. (2008); Ashraf et al.
(2013). The maximum yield per hectare (349.90g/ha)
was recorded under the treatment Ti9-Urea 2% + 2,4D
15ppm + NAA 20ppm + Boron 0.5% which was
significantly superior to all the treatments under study
except T1g- Urea 2% + 2,4-D 15ppm + NAA 10ppm +
Boron 1% (328.15 g/ha). The minimum vyield per
hectare (219.59 g/ha) was recorded under Control. The
present findings are close to those of Ingle et al. (2001).

Table 1 : Fruit set and retention in Acid Lime.

Number of flowers per Number of fruits per shoot Fruit
Treatment shoot (DAF)* ((DAFS)**
set (%)
30 60 90 30 60 90 [ 120
To-Control (Water spray) 5217 | 72.67 | 106.50 | 54.67 | 44.17 | 4017 | 30.17 | 44.33
T,-Urea 1% + Boron 0.5% 54.83 | 73.67 | 108.33 | 55.17 | 48.00 | 42.67 | 3150 | 47.25
T,-Urea 1% + Boron 1% 55.67 | 76.83 | 109.83 | 56.67 | 48.17 | 43.50 | 32.17 | 48.35
T3-Urea 2% + Boron 0.5% 56.33 | 77.67 | 110.33 | 59.67 | 49.00 | 44.17 | 3317 | 5l.21
To-Urea 2% + Boron 1% 56.67 | 78.17 | 112.33 | 60.17 | 50.83 | 46.00 | 3350 | 52.61
Ts-2,4-D 15ppm + NAA 10ppm 57.00 | 7950 | 11417 | 60.17 | 51.83 | 46.67 | 34.67 | 53.66
Te-2,4-D 15ppm + NAA 20ppm 57.83 | 7950 | 115.00 | 62.67 | 53.17 | 48.83 | 3533 | 54.05
T,-2,4-D 30ppm + NAA 10ppm 58.17 | 80.17 | 11567 | 62.83 | 53.67 | 49.33 | 37.00 | 54.86
To-2,4-D 30ppm + NAA 20ppm 58.50 | 80.17 | 115.83 | 63.67 | 54.67 | 49.67 | 38.00 | 55.10
To-Urea 1% + 2,4-D 15ppm + NAA
10ppm + Boran 0.5% 58.67 | 81.33 | 116.17 | 65.33 | 5533 | 50.33 | 38.33 | 55.19
Tio-Urea 1% +2.4-D 15ppm + NAA | 5950 | 150 | 11683 | 65.67 | 56.33 | 50.67 | 39.50 | 5545
10ppm + Boron 1%
Tu-Ureal% +2,4-D 15ppm +NAA | 5933 | 9167 | 11883 | 66.00 | 56.17 | 5133 | 39.67 | 55.85
20ppm + Boron 0.5%
Tiz-Ureal% +2,4-D 15ppm + NAA | 5993 | 8517 | 11083 | 66.50 | 57.33 | 5150 | 40.33 | 55.99
20ppm + Boron 1%
Ti-Urea 1% +2.4-D 30ppm + NAA | 56 50 | go83 | 12033 | 66.67 | 58.00 | 51.83 | 41.17 | 56.17
10ppm + Boron 0.5%
Tu-Urea 1% +2.4-D30ppm+ NAA | o) 55 | 8300 | 12083 | 68.00 | 58.33 | 5250 | 41.33 | 56.34
10ppm + Boron 1%
Tis-Urea 1% +2,4-D 30ppm + NAA | ) 57 | 317 | 12100 | 68.33 | 59.33 | 5350 | 42.00 | 56.46
20ppm + Boron 0.5%
Tie-Urea 1%+2,4-D 30ppm + NAA | 65 17 | 9367 | 12167 | 69.33 | 60.83 | 5433 | 4283 | 57.22
20ppm + Boron 1%
Tu-Urea2%+2,4-D 15ppm +NAA | 6 67 | 9533 | 12450 | 71.00 | 6317 | 5667 | 4517 | 5755
10ppm + Boron 0.5%
Tie-Urea 29%+2,4-D 15ppm + NAA 1 6767 | 9183 | 13233 | 7367 | 67.00 | 6000 | 4817 | 63.69
10ppm + Boron 1%
Tio-Urea 296+2,4-D 15ppm + NAA | g0 33 | 9350 | 13383 | 76.83 | 72.00 | 6417 | 5583 | 64.76
20ppm + Boron 0.5%
Too-Urea 2%+2,4-D 15ppm + NAA | g6 a3 | 9950 | 12033 | 7300 | 65.17 | 58.83 | 4683 | 62.42
20ppm + Boron 1%
- 0, -
Tar-Urea 2% +2,4-D 30ppm + NAA | 65 67 | gg83 | 12667 | 72.00 | 64.33 | 5850 | 46.83 | 60.67
10ppm + Boron 0.5%
- 0, -
TorUrea 2%+2,4-D 30ppm + NAA | 617 | 6767 | 12567 | 71.33 | 6383 | 5800 | 4617 | 5987
10ppm + Boron 1%
- 0, -
TozUrea 2%+2,4-D 30ppm + NAA | 6393 | 483 | 12317 | 7067 | 6250 | 5617 | 4433 | 5872
20ppm + Boron 0.5%
- 0, -
Ta-Urea 2%+2,4-D 30ppm + NAA | 6317 | 8433 | 12233 | 70.00 | 61.67 | 5517 | 4350 | 5821
20ppm + Boron 1%
SEm.t 191 | 246 | 3833 | 219 | 243 | 223 | 203 | 2.27
CD at 5% 540 | 694 | 938 | 617 | 6.86 | 627 | 571 | 6.39

(DAF)* Days after flowering; (DAFS) **Days after fruit set
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Table 2: Yield Parameters in Acid Lime.

Number of Average fruit Yield per Yield per
Treatment fruits per tree at| weight (g) at tree (Kg) hectare (q)
harvest harvest

To — Control (Water spray) 837.67 23.59 19.77 219.59
Ti1- Urea 1% + Boron 0.5% 840.17 24.32 20.45 227.21
T2-Urea 1% + Boron 1% 844.83 24.45 20.65 229.42
T3-Urea 2% + Boron 0.5% 851.83 2491 21.26 236.16
Ts-Urea 2% + Boron 1% 854.67 25.63 21.94 243.76
Ts-2,4-D 15ppm + NAA 10ppm 855.50 25.95 22.20 246.63
Te-2,4-D 15ppm + NAA 20ppm 866.33 26.78 23.28 258.69
T7-2,4-D 30ppm + NAA 10ppm 869.17 26.97 23.40 259.96
Ts-2,4-D 30ppm + NAA 20ppm 872.00 27.47 23.97 266.29
To-Urea 1% + 2,4-D 15ppm + NAA 10ppm + Boron 0.5% 877.00 27.61 24.19 268.79
T10-Urea 1% + 2,4-D 15ppm + NAA 10ppm + Boron 1% 882.50 27.78 24.60 273.31
T1-Ureal% + 2,4-D 15ppm + NAA 20ppm + Boron 0.5% 888.83 27.92 24.87 276.34
T12-Ureal% + 2,4-D 15ppm + NAA 20ppm + Boron 1% 891.17 28.12 25.08 278.65
T13-Urea 1% + 2,4-D 30ppm + NAA 10ppm + Boron 0.5% 899.17 28.15 25.34 281.55
T14-Urea 1% + 2,4-D 30ppm + NAA 10ppm + Boron 1% 900.33 28.36 2543 282.50
T1s-Urea 1% + 2,4-D 30ppm + NAA 20ppm + Boron 0.5% 905.17 28.47 25.78 286.40
Tis-Urea 1%+2,4-D 30ppm + NAA 20ppm + Boron 1% 911.50 28.57 26.06 289.47
T17-Urea 2%+2,4-D 15 ppm + NAA 10ppm + Boron 0.5% 923.67 29.74 2747 305.15
Tis-Urea 2%+2,4-D 15ppm + NAA 10ppm + Boron 1% 952.67 31.02 29.54 328.15
T19-Urea 2%+2,4-D 15ppm + NAA 20ppm + Boron 0.5% 956.50 32.92 31.49 349.90
Ta0-Urea 2%+2,4-D 15ppm + NAA 20ppm + Boron 1% 944.67 30.72 29.03 322.52
T21-Urea 2% +2,4-D 30ppm + NAA 10ppm + Boron 0.5% 932.83 30.17 28.13 312.48
T22-Urea 2%+2,4-D 30ppm + NAA 10ppm + Boron 1% 920.83 29.14 26.86 298.38
Tas-Urea 2%+2,4-D 30ppm + NAA 20ppm + Boron 0.5% 919.50 28.93 26.61 295.61
T24-Urea 2%+2,4-D 30ppm + NAA 20ppm + Boron 1% 916.83 28.54 26.18 290.83
SE(m)+ 16.95 0.82 0.91 10.15
CD(5%) 47.70 2.33 2.57 28.58

CONCLUSIONS

The result clearly indicates that the treatment
combination Tig-Urea 2% + 2,4-D 15ppm + NAA
20ppm + Boron 0.5% was found to be significantly
superior to all the treatments under study and resulted
in increased number of flowers per shoot at 30 days
(68.33), 60 days (93.50) and 90 days (133.83) after
flowering, number of fruits per shoot at 30 days
(76.83), 60 days (72.00), 90 days (64.17) and 120 days
(55.83) after fruit set, number of fruits per tree
(956.50), average fruit weight (g) at harvest (32.92),
yield per tree (kg) (31.49) and yield per hectare(qg.)
(349.90) compared to control. Hence this treatment
combination will be very useful in minimizing the loss
in yield and quality characters thereby helping farmers
gain more returns on their crop.
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