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Abstract

Pollination is most important process for the efficiency of the vast majority of the yields in agrarian and
horticultural ecosystems. Apple inflorescence needs assistance from insect pollinators like honey bees to
carry out the process of pollination and hence more the number of pollinators, higher the chance for
better crop quality and yield. Research was carried out to analyze the effect of pollinators on qualitative
and quantitative parameters of apple in Kashmir. Three colonies of Apis mellifera L. were placed in two
different orchards with pollinizer ratio of 5% and 10%. Data yielded revealed that the controlled release
of three hive units in orchard with 10 per cent pollinizer ratio showed significantly better results both
quantitatively and qualitatively, for example fruit size (78.733+0.255mm), fruit diameter (77.732+0.687
mm), fruit weight (237.285+5.702 g), fruit volume (250.476+3.904 ml) and fruit colour (98.95%) as
compared to naturally pollinated orchards with 10% pollinizer proportion. Similarly, controlled release
with three hives in orchard with 5% pollinizer proportion also gives a standard quality fruit (size;
72.744+0.792mm and diameter; 72.595+0.184mm) with a good commercially profitable yield (256
kg/tree) over naturally pollinated orchard (5% pollinizer proportion). These studies revealed that in
orchards with inadequate pollinizer ratio, growers can increase their quality and yield by controlled
release of three hives of Apis mellifera which can significantly increase the production and can improve
the quality of fruit.

Keywords: Apple, insect pollinators, pollination, pollinator

Introduction
Jammu and Kashmir is known as the ‘Apple bowl’ of India. The total area under apple
cultivation in Jammu and Kashmir is 3.87 lakh hectares. Apple is one of the important cash
crops of Kashmir and needs cross pollination. For better quality and quantity it needs
appropriate and compatible plant called pollinizer and the pollen carriers known as pollinators.
Cross pollination is major mechanism to increase the quality and yield of apple crop. Apis
mellifera that is also known as European bee is most widely used insect for the cross
pollination of apple.
The Honey bees act as ideal pollinators for pollination in apple orchads. They form colonies
and each colony produces many foraging bees. They can move into the apple orchads in
flowering periods, their body parts pick up the pollen grains, they can work for longer hours
show the flower consistency and adapted to different climates 1. Another type of insect
pollinator that do not paly so important role in cross pollination for apple is Syrphid flies or
hover flies. However, relatively little research into fly pollinator has been conducted as
compared to honey bees. Bees are an enormously diverse group. There are over 20, 000
species of bees in the world [ approximately 679 Species of bees in India . The number of
bee species that frequently visit the apple orachds are 37 bee species belonging to 15 genera
and 6 families. Family apidae was the dominant group of bees with 13 species followed by
Helictidae (11 species) P! while focusing on distributional diversity of insect pollinators on
single plant species of apple (Malus domestica) reported the diversity of Helicted bees (sweat
bees) surpassing other pollinators in the Kashmir valley. The ecological relationship of the
pollinators was recognized long before by ! that cross pollination is the only means of
maintaining the ecological diversity. Good pollination improves both yield and size of the fruit
[71
A number of recent studies in agricultural systems have suggested that native bees play an
important role in crop pollination 19,

~ 1445~


http://www.entomoljournal.com/
https://doi.org/10.22271/j.ento.2020.v8.i5t.7707

Journal of Entomology and Zoology Studies

Both yields of fruit, legumes and vegetable seeds often have
been doubled or tripled by providing adequate number of bees
for pollination McGregor, 1976). Globally, the annual
contribution of pollinators to the agricultural crop has been
estimated at about US$54 billion Bl. Among the dipteran
pollinators the Syrphidae is a large (6,000+ world spp.) family
with striking flies of much diversity, and about 500 species
have been found in Indian subcontinent so far and under the
right conditions numerous species can be very abundant and
very little work has been done on fly (Diptera) 71, In Jammu
& Kashmir syrphidae family is represented by 90 species
belonging to 40 genera (Ghorpede personal communication).

Materials and Methods

An extensive study was carried out for two consecutive years
in Kashmir during 2018-19, four orchards were selected, two
orchards (T1 & T3) with controlled release of three hives
(Apis mellifera) having 5 and 10 percent pollinizer ratio and
another two orchards (T2 & T4) of each category were kept as
control l.e. natural pollination). Before the initial bloom, the
bee colonies with 9-10 frame strength were evenly spaced in
the orchards for two days. For assessing the cumulative
impact of pollinators and pollinizer ratio on quality and yield
of apple fruit, 10 apple trees of Red delicious variety of ten
uniform size, age and vigor were taken from the orchads of
district kulgam of Jammu and Kashmir. The data regarding
assessed parameters were studied as per methodology
ascribed Bl and using “Apple Descriptor” (UPOV) by
International Union for The Protection of New Varieties of
Plants, Geneva, (2005-2006).

During the study in full booming period, four branches with at
least 50 flowers / branch were selected from the four
equidistant quadrants of the tree and tagged to study the
following parameters .Flower intensity was determined as per
apple descriptor (UPQV) taking 3 as light, 5 as moderate and
7 as heavy. Fruit set (spur basis) was recorded 10 days after
petal fall and percentage was measured as follows:Fruit drop
was determined based on initial fruit-set as the number of
fruits dropped. Fruit- retention was recorded one week before
harvesting of fruit as fruits retained finally at maturity. Fruit
yield was calculated as the number of fruits (Kg/tree)
harvested from each tree.The improvement in the quality of
fruit was assessed on a sample of 20 apples taken from each
replicate tree from each orchard after harvesting in terms of
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weight, size, diameter, shape, colour, volume and number of
seeds per fruit. Fruit size (mm) and Diameter (mm) was
determined with the help of Vernier caliper taking < 65mm as
small, 65-70mm as medium and >70mm as large. Fruit shape
was observed as per 18 taking 3 as conical, 5 as round and 7
as oval. Fruit colour was depicted as per apple descriptor
(UPOV) depicting 2 as orange, 4 as red, 6 as purple and 8 as
brown. Fruit weight was measured by top pan analytical
balance. Fruit volume (ml) was determined by Water
displacement method on the line of the principle that the
volume of an object is equal to the amount of water displayed
by it. Number of seeds/ fruit was counted by longitudinally
cutting the fruit into two equal halves. Data were analyzed
statistically.

Results and Discussions

The data documented in Table-1 revealed that all the four
different treatments viz., controlled release of 3 hives in
orchard with 5% pollinizer ration (T1), naturally pollinated
orchards with 5% pollinizer ratio (T2), controlled release
pollination of 3 hives in orchard with 10% pollinizer ratio
(T3), and naturally pollinated orchards with 10% pollinizer
ratio (T4) differ significantly with respect to different
guantitative characteristics observed. Average flower intensity
does not reveal any significant difference, while rest of the
parameters  differed significantly. Controlled release
pollination of 3 hives in orchard with 10% pollinizer ratio
(T3), being superior with high initial fruit set/50 flowers
(42.288+0.902), per cent fruit set (70.07%), fruit retention at
maturity (35.188+0.515) and yield (303.70kg/tree) but with
minimum drop (10.49%) compared to natural pollinated
orchards with 10% pollinizer ratio (T4) in which case the
initial fruit set/50 flowers (20.925+0.497), per cent fruit set
(21.69%), fruit retention (10.950+0.574 and vyield
(128.90kg/tree) with maximum fruit drop (44.44%) was
observed. Similarly, treatment T1 having better initial fruit
set/50 flowers (35.350+0.740), percent fruit set (61.925%),
fruit retention (31.07520.483), yield (256.55kg/tree) and fruit
drop (12.87%), in comparison to treatment (T2) in which case
initial fruit set/50 flowers, percent fruit set, fruit drop, fruit
retention and yield of 19.1+0.531, 19.200 per cent, 47.99 per
cent, 9.475+0.538 and 113.05 kg/tree respectively, was
observed.

Table 1: Average effect of insect pollinators vis — a — vis pollinizer ratio on the quantitative parameters of apple during 2018 - 2019

Treatments Flower . . Fruit Drop after June |Percent Fruit Set . U
Retention Intensity set Initial Fruit Drop at Maturity Fruit (kg/tree) Fruit Yield
T1 7(32.58 & 1.06) |35.350 & 0.740| 4.550 % 0.296 (12.87%) | 61.925 * 1.057 | 31.075 & 0.483 | 256.55 X 0.497
T2 7(31.5 £ 3.17) |19.100 £ 0.531| 9.175 * 0.503 (47.99%) | 19.200 * 1.076 | 9.475 + 0.538 | 113.05 £ 0.975
T3 7(340.5 + 2.71) |42.288 = 0.902| 4.438 % 0.236 (10.49%) | 70.075 X 0.515 | 35.188 & 0.515 | 303.70 & 2.525
T4 7(32.65 X 3.17) |20.925 = 0.497 | 9.300 Tt 0.497 (44.44%) | 21.690 X 2.001 | 10.950 & 0.574 | 128.950 & 1.465
Mean 7(32.69) 29.42 6.87 43.22 21.67 210.56
C.D (pd*0.05) NS 0.90 0.4 1.62 0.620 1.833
Legend: Flower Intensity UPOV No.
Flowers/30cm branch
Light (15— 2) 3
Moderate (21 — 30) 5
Heavy (31 — 35) 7

Values are mean 1 CI (confidence interval) of N = 20, T1 — 5% pollinizer ratio + 3 hives, T2 — 5% pollinizer ratio + Natural pollination, T3 —
10% pollinizer ratio + 3 hives, T4 — 10% pollinizer ratio + Natural pollination
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The data recorded on various qualitative characteristics
enumerated in Table -2. Results obtained indicate that the
improvement in fruit quality with respect to fruit diameter
(78.733+£0.255 mm), fruit size (72.595+0.184mm), fruit
weight (237.285+5.702g), fruit volume (250.476+3.904 ml),
fruit colour (98.95%), fruit shape (conical) and seed number
(9.373/fruit) was pronounced more in treatment T3 followed
by treatment T1 in which the fruit diameter
(72.744+0.782mm), fruit size (72.595+0.184mm), fruit
weight (172.555+1.879¢), fruit volume (188.128+0.748ml),
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fruit colour (94.65%), fruit shape (conical) and seed number
(8.173/fruit) was observed compared to T4 with fruit diameter
(66.614+0.477mm), fruit size (60.203+0.256mm), fruit
weight (124.940£3.198g), fruit volume (114.748+0.498 ml),
fruit colour (67.45%), fruit shape (round with conical base)
and seed number (4.063) and treatment T2 with fruit diameter
(61.957+£0.207mm), fruit size (53.366+0.399mm), fruit
weight (113.863+1.208g), fruit volume (131.602+1.883ml),
fruit colour (54.75%), fruit shape (conical) and seed number
(3.648/fruit).

Table 2: Average effect of insect pollinators vis — a — vis pollinizer ratio on the quality of apple during 2018 — 2019

Treatments

Diameter

Size

Volume

Weight

Seed

Fruit

Over colour intensity (mm) (mm) (ml) Q) (No.) Colour Fruit Shape
T1 72.74410.782 |72.595 T 0.184|172.555 * 1.879|188.128 *+ 0.748| 8.1731 0.130 4 | 4 (94.65%) | 3.4(3-5)
T2 61.957% 0.207 |53.366 & 0.399|113.863 % 1.208|131.602 + 1.883|3.648 = 0.0524 | 3 (54.75%) | 5.5(5-7)
T3 78.733 £ 0.255 |77.732 = 0.687|237.285 = 5.702|250.476 1 3.904|9.373 = 0.084 4| 4 (98.95%) | 3.2(3-5)
T4 66.614 & 0.0477|60.203 % 0.256|124.940 = 3.198|114.748 1 0.498| 4.063 £ 0.134 4| 3 (67.45%) | 5.3 (5-7)
Visualized as per Apple
Mean 70.012 65.974 162.161 171.239 6.314 Descriptor
C.D (pd*0.05) 0.642 0.605 3.560 2.750 0.132
Legend: Fruit Shape UPOV No. Fruit Colour UPOV No. Intensity Scale (over colour)
Conical 30range 2 1 (0 —25%)
Round 5 Red 4 2 (26 — 50%)
Oval 7 Purple 6 3 (51 - 75%)
Brown 8 4 (75 — 100%)

Values are Mean I (confidence interval) of N = 20. T1 — 5% pollinizer ratio + 3 hives, T2 — 5% pollinizer ratio + Natural pollination, Ts — 10%

pollinizer ratio + 3 hives, T4 — 10% pollinizer ratio + Natural pollination

The extensive studies on impact of pollinators on apple crop
revealed that quantitative and qualitative parameters were
found to be influenced significantly because of interaction
between the pollinator population present and the pollinizer
proportion in the orchard. However, pollination efficiency in
terms of enhancement of fruit set, fruit retention, yield and
reduction in fruit drop increased by placing three Apis
mellifera L. colonies in orchards with 10% pollinizer ratio.
Significantly superior results in terms of quality were
obtained in orchards where honey bees were introduced over
control, this may be due to adequate pollinizer ratio
accompanied by increased pollination 12, The results are in
conformity with the findings of [, which reported that
increase in fruit set (37.75%) and fruit yield (38.39 tonnes/ha)
with placement of three colonies was significantly higher in
the orchards with sufficient pollinizers (>10%) as compared
to the pollinizer deficient orchards (<10%) having fruit-set
and fruit yield of 21.75 percent and 17.47 tonnes/ha,
respectively. Similar findings were reported by [ which
recorded a fruit-set of 78.80 per cent, when three honeybee
colonies were placed in the orchards with 10% pollinizer
proportion 131 determined a significant increase in per cent
fruit set (32.48 to 53.55%), fruit retention (23.38-46.14) and
reduction in fruit drop (29.23-12.13%) with increase in Apis
mellifera colonies from 0-4 in apple orchards having adequate
pollinizer proportion compared to orchards with low
pollinizer proportion. Besides, study also revealed that
pollinators vis- a vis., pollinizer ratio can influence fruit
quality by increasing the seed number which affect the sink
strength of individual fruits, probably through hormones. The
results are in line with the findings > Y demonstrated that the
fruit quality (fruit size-10.5-13cm and seed number 10-15 per
fruit) were higher when the main commercial cultivars were
benefited with pollinizers (10%) and pollinators (2-

3colonies/ha). Besides, there are evidences that levels of
pollination affects quality of fruits 1% 4 31 Similarly, ©
reported that sufficient pollinators (4-5 colonies/ ha) together
with suitable pollinizer proportion (10%) enhances the cross
pollination resulting in consistent quality fruit with sufficient
number of seeds (9-10/fruit).

Treatments and Fruit yield

250

100+

50 7

Treatments

Fruit yield

Fig 1: Graphical representation showing an increase in fruit
yield/kg/tree with treatments.

Conclusion

Insect Pollinators are very important agencies for the
pollination in Apple orchads. This study is useful for students,
scientists and also useful to check the effects of different
pollinators on qualitative and quantitative traits of apple in
Kashmir. If some control measure technique could came out
during the study. It is also to be monitored.
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