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ABSTRACT

Theeffect of foliar spray of plant growth regulator sand nutrientson fruit drop, fruit sizeand quality wasstudied in
ber cv Sanuar-2 at Krishi Vigyan Kendra, Hoshiar pur, Punjab Agricultural University, L udhiana, during 2005-2006.
Plantswer e sprayed with NAA (20, 30 or 40 ppm), KNO, (0.5, 1.00r 1.5%) and ZnSO, (0.3, 0.4 or 0.5%) duringthe
last week of October and again superimposed in thelast week of November. All thetreatmentsresulted in decreased
fruit drop compared tocontrol. Minimum fruit drop (69.6% ) wasr ecor ded with application of NAA (30 ppm) while
maximum wasr ecor ded in control. Plants sprayed with KNO, (1.5%) exhibited maximum fruit size, fruit weight
whilethiswasminimum in control trees. Palatability rating of fruitswas maximum with KNO, (1.5%) which also
exhibited maximum fruit size, fruit weight and minimum wasobserved in contr ol treesbesidesproducing fruitswith
on attractivecolour. Total solublesolidswerenot affected by treatments. M aximum vitamin C (104.2 mg/100 g pulp)
content wasobserved in NAA (30 ppm), followed by KNO, (1.5%) treatment. Resultsindicated that NAA (30 ppm)
spray wasbetter for fruit retention; however, fruit quality in termsof size, colour and palatability rating wasbetter

with KNO, (1.5%).
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Ber (Zizyphus mauritiana Lamk) is a hardy fruit
tree which can be successfully grown in arid and semi-arid
zones of Indian states particularly Haryana, Rajasthan,
Madhya Pradesh and Gujarat, where most of other fruit
plants fail to grow due to lack of irrigation facilities. Ber
fruitisvery popular among consumersdueto itshigh nutritive
value and comparatively lower market price. The fruit of
ber is considered more nutritive than apple for its higher
protein, beta-carotene and vitamin C contents (Rai and
Gupta, 1994). In Punjab, the commercial cultivation of ber
islargely focused on singlecultivar ‘Umran’. However, sub-
montane region of state having higher relative humidity,
Sanaur-2 cultivar isrecommended dueto its higher tolerance
to powdery mildew disease as compared to Umran. But
heavy fruit drop is a major obstacle for expansion of ber
industry inthisregion. The bulk of fruit drop occursat early
stage of fruit development i.e, during second fortnight of
December. Many reasons such as hormonal imbalance,
abortion of embryo and inclement weather have been
ascribed to drop immature fruitsin ber (Singh et al, 1991).
Application of NAA and ZnSO, alone or in combinations

wereeffectivein reducing fruit dropin ber cv Umran (Yadav
et al, 2004). Similarly, foliar application of KNO, (1.5 %)
aoneor in combination with ureaat peasize stageincreased
fruit size and quality in cv. Umran (Yadav, 2001). Keeping
inview of abovefindings, the present study was undertaken
to find out the efficacy of foliar sprays of NAA, KNO, and
ZnS0, in checking the fruit drop and improving quality of
ber cv. Sanaur.

The present investigation was carried out at ber
orchard of Krishi Vigyan Kendra, Hoshiarpur, a centre of
PunjabAgricultura University, Ludhiana, during 2005-2006,
planted at 7.5 x 7.5 meters under square system. Four-years-
old plants of uniform vigour of ber cv. Sanaur-2 maintained
under uniform cultural practices and plant protection
measures were selected. Aqueous solution of different
chemicalsviz; Naphthalene acetic acid (20, 30 and 40 ppm),
KNO, (0.5, 1.0 and 1.5%) and ZnSO, (0.3, 0.4 and 0.5 %)
were applied asfoliar spray. The different nutrient solutions
were prepared separately by dissolving the required quantity
of salts in water. The trees were sprayed in last week of
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October and November months. The control trees were
sprayed with water. Ten treatments including control were
laid out in completely randomized block design with three
replications. In each replication, four branches were tagged
and fruitsfrom these were counted just beforethefirst spray.
The fruit drop was estimated at the time of harvesting by
counting the number of fruitsretained in labelled branches.
Fruitswere harvested at optimum maturity. Thirty fruits per
replication were taken at random to determine physico-
chemical characteristics. Fruit size (Length x breadth) was
measured with the help of Vernier Calipers. Fruit weight
was measured with electronic balance and expressed in
gram. The colour of fruits was recorded with ‘Royal
Horticultural Society Colour Chart’ (Wilson, 1938).
Palatability rating in terms of general appearance, taste and
flavour were recorded by panel of fivejudges. Total soluble
solids were measured with hand refractometer and the
values were corrected to 20°C with the help of temperature
correction chart. Total acids were determined by titrating
the known weight of finely blended pulp with 0.1IN NaOH
using phenol phthalein asanindicator. Vitamin C content was
determined by titrating the juice against 2, 6-dichlorphenal
indophenol dye solutionto alight pink colour which persisted
for 15 seconds. The results were expressed as mg/100 g
of fruit flesh. The data were analysed statistically by
randomized block design (RBD) method using CPCS-1
computer software package.

A. Fruit drop and physical characteristics of fruit

The data on fruit drop, fruit colour, fruit size and
weight are presented in Table 1. All the sprayed treatments,
except KNO, (1.0% and 1.5%) significantly decreased
fruit drop over control. The decreasein fruit drop, however,
seemed to vary with different chemicals and their

concentrations employed. Minimum fruit drop (69.6%) was
recordedin NAA 30 ppm treatment which was statistically
on par with NAA 20 pppm, ZnSO, (0.4%) and ZnSO,
(0.5%) treatments. However, the maximum fruit drop of
82.7 per cent was observed in control trees. Reduction in
fruit drops of ber with NAA applications have also been
reported by earlier workers (Bal et al, 1984 and Singh et
al, 2001). The effect of ZnSO, in controlling the fruit drop
might be due to the higher availability of photosynthates
and promotes auxin synthesis necessary for fruit set and
growth.

Application of KNO, (1.0 and 1.5%) and ZnSO,
(0.5%) resulted attractive yellowish green colour (YG 154
B) fruit as compared to green coloured (Y G 150 B) fruitsin
rest of the treatments including control.

Significantly higher fruit szewasregisteredin NAA
(30 ppm), KNO, (0.5 & 1.0%) and ZnSO, (0.5%)
treatments as compared to control. The maximum fruit size
was recorded in KNO, (1.5%) closely followed by ZnSO,
(0.5%) treatment. The minimum fruit size was recorded in
control. Similarly, the maximum fruit weight of 24.0 g was
recorded in KNO, (1.5%) and minimum of 20.2 g was
observed in control. Similar increase in fruit weight with
foliar application of KNO, was noted by Ebraheim et al
(1993) in ‘Balady’ mandarins. Increase in fruit size with
ZNSO, was aso reported by Samant et al (2008). Auxins
are known to play fundamental role in determining fruit
growth (Arteca, 1996). These results are in agreement with
findings of Singh et al (2001), who observed higher fruit
size and weight with ZnSO,, K,SO, and NAA treatments.
Lal et al (2001) aso observed increase in fruit weight of
‘Umran’ ber with application of potassium in combination
with nitrogen.

Table 1. Effect of plant growth regulators and nutrients on fruit drop, fruit colour, fruit size and fruit weight of ber cv. Sanaur-2

Treatment Fruit drop (%) Fruit colour Fruit length (cm) Fruit breadth (cm) Fruit weight (g)
NAA 20 ppm 70.5 (57.1) *YG-150 B 4.45 2.96 21.2
NAA 30 ppm 69.6 (56.5) YG-150B 4.62 3.02 229
NAA 40 ppm 76.9 (61.3) YG-150B 450 2.98 21.8
KNGO, 0.5% 775 (61.7) YG-150 B 4.57 3.00 224
KNO, 1.0% 80.6 (63.8) YG-154 B 4.60 3.05 221
KNO, 1.5% 81.7 (64.7) YG-154 B 471 3.09 24.0
ZnSO, 0.3% 74.0 (59.3) YG-154B 4.43 2.93 21.4
ZnS0, 0.4% 71.8 (57.9) YG-150 B 4.43 2.94 21.8
ZnS0, 0.5% 72.6 (58.4) YG-154 B 4.66 3.03 23.8
Control 82.7 (65.4) YG-150 B 4.38 2.90 20.2
CD at P=0.05 (1.92) -- 0.13 0.10 2.06

Figuresin parenthesis indicate arc sine transformed values
*YG = Yellow green
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Effect of growth regulators and nutrient spray on fruiting in ber

Table 2. Effect of plant growth regulators and nutrients on fruit quality characteristics ber cv. Sanaur-2

Treatment Palatability rating (max. 20) TSS (%) Acidity (%) TSS/acidratio Vitamin C (mg/100g)
NAA 20 ppm 14.6 15.4 0.40 38.9 93.3
NAA 30 ppm 14.7 16.2 0.38 432 104.2
NAA 40 ppm 15.9 17.2 0.34 50.5 101.6
KNO, 0.5% 15.2 16.0 0.35 46.0 88.3
KNGO, 1.0% 15.4 15.8 0.32 495 93.3
KNO, 1.5% 16.5 16.9 0.35 48.6 102.1
ZnsO, 0.3% 14.8 15.9 0.35 45.8 99.5
ZnS0, 0.4% 15.8 15.6 0.41 37.7 98.2
ZnSO, 0.5% 15.7 16.2 0.42 38.9 93.6
Control 14.6 154 0.45 34.0 84.7
CD at P=0.05 0.9 NS 0.06 NS 10.44

B. Quality of fruit

Data on quality parameters of fruit are presented
inTable 2. The palatability rating of fruitswasincreased by
various foliar sprays as compared to control. Significantly
higher palatability rating was observed in NAA 40 ppm,
KNO, (1.5%), ZnSO, (0.4%) and ZnSO, (0.5%) treatments
ascompared to control. The highest palatability rating (16.5)
was recorded with KNO, (1.5%) treatment and the fruits
weremarked ‘ Excellent’. The minimum palatable rating was
observed in control.

TSS content was not influenced by the spray
treatments. All the treatments significantly decreased acid
content of fruits as compared to control except, NAA (20
ppm) and ZnSO, (0.4 & 0.5%) treatments, where it was
statistically at par. TSS / acid ratio was unaffected by
different treatments.

Vitamin C content of fruit ranged from 84.7 mg/
100g in control to 104.2 mg/100 gin NAA 30 ppm treatment.
Significantly higher vitamin C content wasrecordedin NAA
(30 & 40 ppm) and KNO, (1.5%) treatments as compared
to control. Similar results were aso reported by Singh et al
(2002).
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