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Abstract

Ber is an important arid fruit crop. Mature ber fruit offers rich nutrition,
with abundant calcium, vitamin C, vitamin B, and vitamin A. Fruit drop poses
a significant hurdle for ber cultivation in Punjab, and its status as a minor crop
has led to limited research. Zinc sulphate (ZnSO,) and plant growth regulators
(PGRes) effects on ber fruit drop, yield, and other physical characteristics. So, this
study “The effect of PGRs and ZnSO, on fruit drop, yield and other physical
traits of ber”. In the second week of December, plants were sprayed with ZnSO,
(0.5%), Salicylic acid (SA) (300 ppm), Gibberellic acid (GA,) (30 and 40 ppm),
Naphthalene acetic acid (NAA) (20 and 30 ppm), sole as well as combination and
one control repeated three times. This investigation revealed that all treatments
led to reduced fruit drop compared to the control. Treatment T, NAA (40 ppm)
resulted in the lowest fruit drop, whereas the control showed the highest fruit
drop. Yield and yield efficiency were highest in the same treatment that is T,
(NAA 30 ppm) whereas lowest was in control. The treatment T,  GA, + ZnSO,
+ SA (40 ppm + 0.5% + 300 ppm) given the best result for Chlorophyll index,
fruit weight, length, diameter, volume, and firmness whereas they were all at their
lowest levels in control plants.

Keywords

Ber, Physical traits, Yield, Plant growth regulators, Zinc sulphate, Salicylic
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Introduction

The Rhamnaceae family includes the important arid fruit crop known as ber
(Ziziphus mauritiana Lamk.). The crop was first grown in India. Z. mauritiana
has been found to have 2n = 48 chromosomes. Ber is also known as ‘Chinese date’
and ‘Chinese fig’ and commonly considered as poor man’s fruit. It is popularly
known as “King of arid fruits”. It is one of the fruit crops that can be cultivated
in a range of soils and climatic conditions and yet yield acceptable results when
fed by rain [1].

'This fruit crop is frequently grown outside of India in nations including Chi-
na, Afghanistan, Iran, Russia, Syria, Myanmar, Australia, and the United States.
India is the main producer of ber. Rajasthan, Madhya Pradesh, Uttar Pradesh,
Haryana, Punjab, Gujarat, Bihar, Maharashtra, and Tamil Nadu are the principal
developing states. Ber is grown throughout India but is most found in dry and
semi-arid areas. Data from agricultural statistics briefly for 2020-2021 show that
51000 hectares will produce 551000 MT of fruits in 2021 [2].

'The nutritional content of ber is quite high and a relatively inexpensive mar-
ket price, which makes it quite popular with consumers. It has greater protein,
beta-carotene, and vitamin C than apples, ber fruit is regarded as being more
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nutritious [3]. Its fruit is typically consumed fresh as well as
in dry form, is tasty and delicious, and contains high levels of
vital minerals including iron and calcium as well as vitamins

A,B,and C [4].

Heavy fruit drops are a significant barrier to this region's
ber industry's growth. Most fruit drops happen in the second
week of December, early in the fruit's development. Numer-
ous factors, including hormonal instability, embryonic miscar-
riage, and unfavorable weather, have been implicated in the fall
of immature fruits in ber [5].

By using NAA and ZnSO, alone or together, fruit drop
in ber cv. Umran was significantly reduced [6]. Grapes, berries,
citrus, cherries, and apples are just a few of the crops that bene-
fit economically from the usage of gibberellin to enhance fruit
quality. It is largely used for influencing physiological process-
es. It has an impact on floral thinning, rachis cell lengthening,
and the development of grape berries. Citrus has also benefit-
ed from the impact of GA, ability to delay fruit senescence,
and more recent research has shown that GA, may even en-
courage apple blossoming. The results of studies [7, 8]. GA,
causes fruit set increasing while fruit loss is down in ber. With
a greater ability to withstand oxidative damage, pre-harvest
SA spray directly or indirectly alters the oxidative metabolism
and retains the nutritional value of fruit throughout storage.
It has been demonstrated in the past that SA applied prior
to harvesting reduces disease and pathogen assault in cherry
and pear. Many fruits are thought to require zinc for proper
expansion and development. It contributes to photosynthet-
ic activity since it is one of the elements required to produce
chlorophyll. Zinc is a component of several enzymes and is
also involved in plants' manufacture of indole acetic acid. The
current study was carried out considering the findings to as-
certain the efficiency of foliar sprays of NAA, GA,, SA, and
ZnSO0, in lowering fruit drop and improving ber quality.

Material and Methods

Experiment site

'This current study has conducted at Department of Hor-
ticulture at Lovely Professional University, Punjab, India,
during 2022-23 on 10 years old plant which were pruned and

maintained properly.

Experiment design

In the experiment, a randomized block design was used,
comprising three replications, with each replication consisting
of three plants of the ber. The study involved eleven different
treatments.

Experiment treatments

There were eleven treatments with NAA (20 and 30 ppm),
GA, (30 and 40 ppm), SA (300 ppm) ZnSO, (0.5%) alone
and with their combinations NAA + ZnSo, + SA (20 ppm +
0.5% + 300 ppm, 30 ppm + 0.5% + 300 ppm), GA, + ZnSo, +
SA (30 ppm + 0.5% + 300 ppm, 40 ppm + 0.5% + 300 ppm)
with one control and the control trees were sprayed with water.

Parameters of study

Fruit drop (%): The following equation was used to get the
fruit drop percentage:

Total no.of fruit set—Total no.of fruit at harvest time

Fruit drop (%) = X100

Total no.of fruit sst

Yield (Kg/tree): Fruit yield/tree was measured and reported as
the yield per treatment in kg.

Yield efficiency: Kg/cm? was used to indicate the yield effi-

ciency.

Vield
Vield ici p = X100
teld ef ficiency Branch cross sectional area
Girth2
Branch cross sectional area = i

Fruit weight (gm): The weight of some randomly selected
fruit from each treatment and replication was measured on an
electric balance, and the mean value was expressed in grammes.

Total weight

Ar it weight =
verage fruit weig Number of fruits

Fruit length (cm): At harvest, Vernier callipers were used to

measure the length of the fruits from stem end to calyx end

in cm.

Fruit width (cm): The fruit was measured as it expanded hori-
zontally at its widest point using Vernier callipers. The average
value was given in cm.

Fruit volume (cc): The fruit's volume was determined and
represented in cubic centimetres (cc) using a measuring cylin-
der and the water displacement method.

Fruit firmness: Using a penetrometer, the fruits' hardness was
evaluated. The unit of firmness is Ibs.

Chlorophyll index: Using a leaves chlorophyll index (SPADE)
- 502 metre, the leaf chlorophyll index was calculated when the
plants approached their maximum vegetative development,
and the chlorophyll index unit was expressed as SPADE.

Result and Discussion

Numerous morphological traits were observed, including
initial fruit set, fruit drop, fruit retention, fruit volume, fruit
length, fruit breadth, fruit weight, yield, and yield efficiency.
'The physical properties of fruit reflect a plant's vegetative ac-
tivity, and ZnSO, and other PGRs have both had a major im-
pact on this activity.

Fruit drop, yield, and yield efficiency
Based on the findings in table 1, applying ZnSO, and

plant bio-regulators in varying doses to the soil significantly
reduced the fruit drop percentage. The treatment of T, (NAA
30 ppm) had the lowest fruit decrease, 68.18%, followed by
T, (NAA 20 ppm) which was 69.19%. The minimum fruit
drop under T,) management, however, was 81.77% (Figure 1).
Previous workers have also observed that NAA sprays reduce
the fruit drops of ber of [2].

Yield was measured in kg per tree. Table 1 in the exper-
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Table 1: Influence of different levels of PGRs and ZnSO, alone and in combination on yield and physical traits of ber.
Fruit Yield Y1'e1d Fn:ult Fruit Fruit diam- Fruit Fruit Leaves 'chlo-
S.No Treatments drop (%) | (kg/tree) efficiency | weight | length ter (cm) volume | firmness | rophyllindex
Top 170 €1 (kg/em?) | (gm) (em) | ceriem (cc) (Ibs) (SPADE)
1 T, control (water spray) 81.77 18.55 0.4 21.2 3.34 2.31 21.72 4.8 46.02
2 T, (NAA 20 ppm) 69.19 27.72 1.23 25.8 4.52 2.6 26.32 5.6 55.45
3 T, (NAA 30 ppm) 68.18 29.86 1.84 27.66 4.6 2.65 28.01 5.64 56.23
4 T, (GA, 30 ppm) 75.89 21.19 0.62 29.35 4.75 2.67 29.7 5.69 55.61
5 T, (GA, 40 ppm) 79.37 22.85 0.75 30.27 4.79 2.84 30.47 5.76 55.98
6 T, (SA 300 ppm) 78.33 21.37 0.59 25.3 4.62 2.53 25.62 5.51 53.47
7 T, (ZnSO, 0.5%) 75.55 25.03 0.77 26.57 4.68 2.75 27.3 5.66 56.32
T, (20 ppm NAA +0.5%
8 ZnS0, + 300 ppm SA) 71.91 27.3 091 26.64 4.55 2.66 26.94 5.67 56.76
T, (30 ppm NAA + 0.5%
8
9 ZnSO, + 300 ppm SA) 73.77 27.12 0.64 28.26 4.62 2.71 28.67 5.71 56.94
T, (30 ppm GA, + 0.5%
10 ZnS0, + 300 ppm SA) 75.02 26.69 0.67 30.54 4.81 2.79 30.89 5.78 58.95
T,, (40 ppm GA, +0.5%
11 ZnSO, + 300 ppm SA) 78.31 26.47 0.97 32.65 4.87 2.82 33.08 5.82 59.78
12 SE (m) 0.86 0.37 0.01 0.40 0.07 0.03 0.46 0.07 0.83
13 SE (d) 1.22 0.53 0.02 0.57 0.11 0.05 0.66 0.09 1.18
14 C.D. at 5% level 2.58 1.12 0.04 1.20 0.23 0.11 1.39 0.20 2.48
FRUIT DROP YIELD
z ; e - o § AR
= = 2 = [
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TREATMENT
Figure 2: Graphical illustration of PGRs and ZnSO, on yield of ber.
Figure 1: Graphical illustration of PGRs and ZnSO, on fruit drop of ber.

iment clearly shows that T, (NAA 30 ppm) produced the YIELD EEFICIENCY
maximum production (29.86 kg/tree), followed by T, (NAA 2
20 ppm), which recorded a fruit yield of (27.72 kg/tree). The
lowest yield (18.55 kg/tree) was noted in control T (Figure 2).

While conducting an experiment, it is clear from the ta-
ble 1 that the highest yield efliciency 1.84 kg/cm?® was seen
in T, (NAA 30 ppm) followed by T, (NAA 20 ppm) which
registered fruit yield efficiency of 1.23 kg/cm?. The minimum
yield was observed in control T 0.40 kg/cm? (Figure 3). The
faster and better nutrient transfer from the roots to the api-
cal parts of the plant may be the cause of the improved fruit
production after NAA treatment. The quantity of fruits per
plant increased because of the increase in concentration. These
outcomes are consistent with [5, 9, 10].

YIELD EFFCIENCY

— 123
—— (.62
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— — .59
— (.77
——— (.91
—— ()68
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TREATMENTS

Zj
o
o
-
-

Figure 3: Graphical illustration of PGRs and ZnSO, on yield efficiency of ber.

(30 ppm + 0.5% + 300 ppm), which was responsible for (30.54
gm). However, under T, management, fruits with the smallest

Fruit weight, length and width, volume, firmness

Spraying plant bio-regulators and ZnSO, together or sep-
arately significantly increased fruit weight table 1. The best
treatment in the current investigation, T, , which consisted of
GA, + ZnSO, + SA (40 ppm + 0.5% + 300 ppm), produced
fruits with the highest weight (32.65 gm), ahead of T, acid

fruit weight (21.20 gm) were produced (Figure 4). This chem-
ical and plant bio-regulators have enhanced the synthesis of
additional photosynthates and their translocation to the fruits,
which might be what caused the increased fruit weight in the
current study. This result was in line with references of [2, 5].

ZnSO, and plant bio-regulators were shown to increase
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Figure 4: Graphical illustration of PGRs and ZnSO, on fruit weight of ber.
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Figure 5: Graphical illustration of PGRs and ZnSO, on fruit length of ber.
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average fruit length and width. Which seen in table 1. The
combined spray T, ) GA,+ ZnSO, + SA (40 ppm + 0.5% + 300
ppm) produced the longest fruit length (4.87 cm), followed
by the treatment T, GA, + ZnSO, + SA (30 ppm + 0.5% +
300 ppm), which produced the longest fruit length (4.81 cm)
(Figure 5). While under monitoring, the shortest fruit length
(3.34 cm) was noted.

By spraying the plant bio-regulators and ZnSQO, in com-
bination of GA,+ ZnSO, + SA (40 ppm + 0.5% + 300 ppm)
produced the highest fruit width of (2.82 cm), followed by
treatment T, GA, + ZnSO, + SA, 30 ppm + 0.5% + 300 ppm
with the narrowest fruit width of (2.79 cm). While in control
T, found the lowest fruit width of (2.31 cm) found in table 1
(Figure 6). The accelerated cell division, elongation, and devel-
opment of cells caused by GA,, SA, and ZnSO, in hormone
metabolism may contribute to the possible increase in fruit
size. These results are in accordance with references of [7, 8].

As can be seen from table 1, the application of T,| GA,
+ ZnSO, + SA (40 ppm + 0.5% + 300 ppm) produced the
highest volume (33.08 cc), followed by T, GA, + ZnSO, + SA
(30 ppm + 0.5% + 300 ppm), which was (30.89 cc), and the
lowest volume (21.71 cc), (Figure 7) which was obtained in
the T control GA, modifies the cell wall's semi-permeability
to mobilise more water into the fruits, which ultimately leads
to the maximum fruit volume. The findings corroborate the
accounts of [1,10-12].

Following the application of GA, + ZnSO, + SA (40 ppm
+0.5% + 300 ppm), the maximum firmness (5.82 lbs) was re-
corded, followed by GA, + ZnSO, + SA (30 ppm + 0.5% +
300 ppm) (5.78 Ibs), while TO control had the lowest firmness
(4.80 Ibs) (Figure 8). Fruit will become more solid because
GA, causes the ripening process to take longer.

Chlorophyll content

Treatments with ZnSO, and plant bio-regulators were
shown to increase average chlorophyll content. Table 1 shown
that T, combined spray of GA, + ZnSO, + SA (40 ppm +
0.5% + 300 ppm) had the highest chlorophyll content (59.78
SPADE), followed by T, spray of GA, + ZnSO, + SA (30
ppm + 0.5% + 300 ppm), which had the lowest chlorophyll
content (58.95 SPADE). While under T control, the lowest
amount of chlorophyll (46.02 SPADE) was found (Figure 9).
As GA, helps in cell division and elongation with the result
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Figure 9: Graphical illustration of PGRs and ZnSO, on leaf chlorophyll
content of ber leaves.

there is an increase in leaf area, ZnSO, as the co-factor for
tryptophan, which is the precursor of auxin that helps in cell
division, protein synthesis which helps in formation of more
chlorophyll content.

Conclusion

According to the results of the experiment, NAA 30 ppm
treatment T, at the fruit setting stage was considerably ben-
eficial in reducing fruit drop, and it also increased yield and
yield efficiency. The fruit weight, length, width, volume, firm-
ness, and chlorophyll content of leaves were all increased by
the treatment T, ) GA, + ZnSO, + SA (40 ppm + 0.5% + 300
ppm). This findings from the current inquiry are original and
extremely helpful for researchers, orchard owners, and farmers.
From this study it was concluded that spraying growth regu-
lators like NAA, GA,, SA, and micronutrients like ZnSO, is
highly helpful for reducing fruit drop and increasing ber fruit

quality and output for the farmers in Punjab area.
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