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Abstract: Orchard management practices are the most important cultural tools for successful and sustainable culti-
vation of any fruit crop including pomegranate. Orchard management systems have an effect on growth, yield and
fruit quality through their smoothening effects on the availability of nutrients, conservation of moisture and reduction
of weed competition. Orchard management practices treatments viz., five orchard floor management treatments viz.,
T4: Grass mulch (10cm thick), T,: Black polythene mulch, T3: Clean basin + Herbicidal treatment (Glyphosate 7ml/
litre), T4: Ridge basin + Grass mulch and Ts: Control (No mulching). The results of the experiment, black several that
polythene mulch proved to be most effective in increasing plant growth (51.80 cm), yield (13.05 kg/plant) of superior
fruits and also in conservation of soil moisture. Grass mulch was better when compared to other orchard floor man-
agement practices in terms of growth (47.00 cm) and yield (12.35 kg). The orders of the orchard floor management
practices in moisture conservation are: black polythene mulch 13.51 %> grass mulch 12.38 % > ridge basin + grass
mulch 9.31% > clean basin + Herbicidal treatment (Glyphosate 7 ml/litre) 9.20 %> control 7.64 %. Orchard floor
management treatments did not exert any significant effect in controlling bacterial blight disease on leaf and fruit
surface.
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INTRODUCTION Afghanistan, Iraq, Iran, China, Japan, Russia and
India. Of late, this crop is gaining popularity in arid
and semiarid regions of India due to its wide adaptabil-
ity, higher yield, drought hardiness and tolerance to
salinity (Kaulgud, 2002). Pomegranate has a deep
association with the culture of Mediterranean region
and Near East where it is a savoured delicacy and is an
important dietary component and greatly appreciated
for its medicinal properties (Stover and Mecure, 2007).
Currently there is a greater interest in pomegranate
juice due to its anti-oxidant activities and potential

to 2.20 thousand hegtare with an annual production of health benefits (Hess and Kadar, 2003). The anthocya-
2.54 thousand metric ton (Anonymous, 2015). The nins of pomegranate have rich anti-oxidant property.

pr}(;d 1111c‘FiVity. Ofl Himachal Pradesh. is 10‘44 MT/ ha, The anthocyanin responsible for pigmentation of the
which is quite low compared to national productivity pomegranate were isolated and identified as 3, 5-

of 10.30 MT/ha. It is an important commercial fl‘l.lit diglucoside delphindin (DP-2, 5) and 3, glucoside (DP-
preferred by the consumer all over the world for its 3), cynadin 3, 5-diglucoside (Cy-3, 5) and 3-glucoside

sweet-acidic taste, fine dessert quality and excellent (CY-3) I . .

o . -3), peralgonidin 3, 5-diglucoside (Pg-3, 5) and 3-
blend. The frult is also p.opul.ar due to the organc?l?ptlc glucoside (Pg-3) (Abubakr ef al., 2013).
characteristics of the arils (i.e. the seeds), nutritional

and therapeutic values for its usefulness in cancer, in-
digestion and leprosy cure. Pomegranate is widely
considered native in the region from Iran to Northern
India (Chandra et al., 2010). The fruit is commercially
cultivated in Mediterranean region and in countries
like Spain, Morocco, Egypt, Pakistan (Baluchistan),

Pomegranate (Punica granatum L.) is one of the
ancient and highly praised favourite fruit of Mediterra-
nean, tropical and subtropical regions of the world.
India is the world’s leading producer of pomegranate
with nearly 50 % of world’s production. The total area
under this fruit at present accounted to 131 thousand
hectare with an annual production of 1346 thousand
metric ton and productivity of 10.30 MT/ha in India. In
Himachal Pradesh, total area under this fruit accounted

Orchard management is the most important cultural
practices for successful and sustainable cultivation of
fruit crops including pomegranate. Orchard manage-
ment systems have an effect on growth, yield and fruit
quality and also in minimize the pests allele and dis-
ease spread through their smoothening effects on the
availability of nutrients, conservation of moisture and
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reduction of weed competition. The studies were
conducted to improve growth, fruiting, fruit quality,
yield and disease incidence of bacterial blight quality
in rejuvenated pomegranate plants.

MATERIALS AND METHODS

The present investigation was carried out on rejuvenat-
ed pomegranate plants in the experimental orchard of
Department of Fruit Science, Dr. Yashwant Singh
Parmar University of Horticulture and Forestry, Solan,
Nauni, (H.P.) under rain fed mid hill conditions during
the year 2012 and 2013. These trees were heavily
infested with bacterial blight and was showing symp-
toms of decline. In order to rejuvenate these plants
heavy pruning was carried out. The soil is mountain-
ous alluvial loamy soil and having pH 6.62, organic
carbon 1.58 %, available N, P and K were 318.64,
16.62 and 172 kg/ha, respectively. Five mulching treat-
ment intensities viz., T1; Grass mulch (10cm thick), T,:
Black polythene mulch, T;: Clean basin + Herbicidal
treatment (Glyphosate 7ml/litre), T4: Ridge basin +
Grass mulch and Ts: Control (No mulching), were
exercised in Randomized Block Design with three rep-
lications on uniformly 7- years old ‘Kandari Kabuli’
pomegranate trees. The orchard is located on the North
Eastern side of hilly tract under the sub temperate,
sub-humid mid-hill agro climatic zone II of Himachal
Pradesh where, situated at an elevation of 1250 m
above mean sea level at 30 °51' N latitude and 76 °11°
E longitude. The annual rainfall of this area ranges
between 100-125 cm and the major amount of which is
received during July to September, summer is moder-
ately hot during May-June while, winter is quite severe
during December-January. Orchard management treat-
ments were give to selected trees in dormant season
during March-April, 2012 while in March-April, 2013
only the corrective mulching was being uniformly car-
ried out in all the treated plants. Observations regard-

ing growth parameters, viz. annual shoot growth, trunk
girth, tree spread, tree volume, pruning weight, leaf
area and chlorophyll content were recorded according
to standard procedures during both the years of study
with the procedure of Hiscox and Israelstam (1979).
The fruits were harvested carefully at full maturity and
brought to the laboratory for analysis. After harvest
fruit yield, fruit size, weight, fruit volume and fruit
firmness were recorded with the standard procedure
(A.0.A.C., 1980) to determine physical properties of
fruits. The fruits were also analyzed for chemical con-
stituents i.e., total soluble solids (TSS), titrable acidity
and sugars (total, reducing and non-reducing). TSS
was determined by hand refractometer at room temper-
ature and was expressed in terms of degree (“B). The
fruits and plants were in order to record the prevalence
of the diseases; the incidence and severity were record-
ed in the pomegranate growing areas in different local-
ities surveyed. The data generated from these investi-
gations were appropriately computed, tabulated and
analysed in accordance with procedures outlined by
(Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Plant vigour: The present investigation illustrated that
different orchard floor management treatments exerted
significant influence on various tree vigour characters
viz shoot extension growth, plant spread, plant height
and tree volume as compared to control. Among all the
treatment under study, T, recorded maximum shoot
extension growth with highest (51.80 cm). It also gave
highest tree spread (2.60 m), tree height (2.66m) and
tree volume (9.41 m®), whereas minimum tree vigour
was observed in case of Ts in both years of study
(Table 1). (Taweel and Farag, 2015) also reported that
the effect of different orchard floor management treat-
ments on tree growth characters (plant height and plant
spread) was significant with black polythene mulch

Table 1. Effect of different orchard floor management practices on tree growth characters of pomegranate cv. Kandhari

Kabuli. (2012 and 2013).

Treatment Shoot extension growth (cm)

Plant Spread (m)

Plant Height (m) Tree Volume (m*) Fruit Volume(m®)

T, 47.0 2.50
T, 51.8 2.60
T 40.4 2.40
T4 49.0 2.31
Ts 38.7 2.24
CDy .05 3.71 0.04

2.53 8.33 257.83
2.66 9.41 250.16
2.26 6.24 219.33
2.36 6.59 240.16
2.23 5.82 216.66
0.05 0.76 4.44

Table 2. Effect of orchard floor management treatments on fruit set, fruit drop, fruit crack, total number of fruits and yield of

pomegranate cv. Kandhari Kabuli. (2012 and 2013).

Treatment Fruit Fruit Fruit No. of Fruits/ Fruit size (cm) Fruit Yield
Set (%) Drop (%) Crack(%) Tree Diameter Length Weight (g)  (Kg)/ plant
T 51.52 13.45 1.76 4433 9.65 9.66 264.16 12.35
T, 53.40 12.32 1.36 51.66 9.52 9.55 252.33 13.05
Ts 45.28 24.13 2.60 35.66 9.26 9.50 218.00 7.50
Ty 47.47 20.34 1.98 39.66 9.39 9.39 242.16 6.90
Ts 42.34 25.66 2.80 34.00 9.13 9.29 212.33 7.35
CDy 05 1.82 2.11 0.14 2.23 0.05 0.03 10.55 0.73
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Table 3. Effect of different orchard floor management treatments on physico-chemical fruit characters of pomegranate cv.

Kandhari Kabuli. (2012 and 2013).

T Titratable Total Sugars  Reducing Sugars  Non-Reducing Ascorbic TSS :Acid
Treatment  TSS (Brix)  \ 4iey (%) (%) (%) Sugars (%)  Acid  Ratio
T, 12.66 0.43 11.52 9.31 221 15.67 31.00
T, 13.33 0.33 11.86 9.54 232 15.81 37.56
T 11.43 0.42 11.30 9.16 2.14 13.26 26.76
Ty 11.93 0.49 10.22 8.52 1.70 14.01 24.19
Ts 11.10 0.54 9.84 8.40 1.44 12.82 20.29
CDy s 0.68 0.05 0.13 0.08 0.08 0.36 1.73

Table 4. Effect of different orchard floor management treatments on disease severity on fruit surface of pomegranate. cv.

Kandhari Kabuli. (2012 and 2013).

Disease severity % on Fruit surface

Disease severity % on Leaf surface

Treatment B, 15 B, 30 B; 45 Mean B, 15 B, 30 days B; 45 Mean
days (%)  days (%)  days (%) days (%) (%) days (%)

T, 29.00 35.40 42.00 35.46 14.80 20.60 27.40 20.93

T, 32.20 38.60 43.80 38.20 20.00 26.00 32.60 26.20

T; 28.40 35.00 39.20 34.20 23.80 28.80 36.20 29.60

T, 34.00 39.20 47.40 40.20 16.80 23.00 30.40 23.40

Ts 46.60 55.20 57.00 52.93 23.20 29.20 36.60 29.66

Mean 34.04 40.68 45.88 19.72 25.52 32.64

CDy.os

Factors C.D. SE(d) SE(m) C.D. SE(d) SE(m)

Pruning NS 0.42 0.30 NS 0.53 0.38

Days interval NS 0.33 0.23 NS 0.41 0.29

Pruning x days Interval NS 0.74 0.52 NS 0.93 0.66

Table 5. Effect of orchard floor management treatments on soil moisture content of pomegranate cv. Kandhari Kabuli. (2012

and 2013).

Treatment B1 5/5/12 B2 19/5/12 B3 2/6/12 B4 16/6/12 B530/7/12 B6 14/7/12  B7 28/7/12  Mean
T, 12.04 12.88 11.15 10.40 13.06 12.18 12.10 12.38
T, 13.12 13.93 12.15 13.93 14.24 12.20 13.37 13.51
T; 8.04 8.62 7.74 8.20 10.10 9.06 8.66 9.20
T4 10.49 11.05 10.02 10.45 11.00 10.40 10.64 9.31
Ts 7.02 7.77 6.50 7.26 8.95 7.92 7.56 7.64
Mean 9.30 10.02 9.62 9.65 10.53 10.35 9.86

CDy.5

Factors C.D. SE(d) SE(m)

Orchard floor management 1.18 0.222 0.157

Days Interval 0.20 0.263 0.186

Floor management x days Interval NS 0.588 0.416

than other orchard floor treatments in pomegranate.
Table 1; as most of the metabolites were utilized for
growth and vice-versa in case of T,. Maximum plant
height (2.66 m) and shoot extension growth (51.80 cm)
was recorded for T,. The minimum plant height (2.24
m) and extension shoot growth (38.70 cm) was
observed in Ts, respectively, which was probably due
to high productivity of this trait and vice-versa in case
of T, and Ts (Table 2 ). However, variable responses
have been observed in respect of different orchard
floor management practices in different plants. Higher
plant height was recorded in custard apple with straw
mulch (Taweel and Farag, 2015).

Fruiting and yield: Results obtained in present study
demonstrated that the average fruit set, fruit drop, fruit
cracking, number of fruits and yield were significantly
influenced by different orchard floor management
treatments over control. All the orchard floor manage-
ment treatments have increased per cent fruit set
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significantly over control (Table 2). The results are in
accordance with the earlier findings that percent fruit
set increased significantly with various orchard floor
management practices. Highest fruit set was obtained
with black polythene and control registered the lowest
fruit set (Taweel and Farag, 2015).

In these treatments, highest yield per plant (13.05 kg)
and number of fruits/tree (51.66) was recorded in T,
which was at par with Ty, T,, T; and T4 in terms of
yield and number of fruits per plant (Table 2). The
highest fruit setting (53.40 %) was recorded in T,,
which was closely followed by (51.52 %) in T; and
(47.47 %) in T,4. The highest fruit drop per cent (25.66)
was recorded in Ts but at par with (24.13) in Tj,
(20.34) in T4, (13.45) T; and (12.32) in T,. The highest
fruit size (Diameter and Length) 9.65cm and 9.66cm
was recorded in T;, which was closely followed by
(9.52cm and 9.55cm) in T, and (9.39cm and 9.39cm)
in T5. The highest fruit crack per cent 2.8 was recorded
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in Ts, which was closely followed by (2.60) in T3 and
(1.98) in T4. The results are in conformity with the
earlier findings that there is increased fruit size, fruit
weight and total yield of fruits with orchard floor man-
agement practices (Warade et al., 2009).

Fruit quality: The maximum fruit volume
(257.83cm®) and ascorbic acid content (15.67
mg/100g) was observed for the treatment of T,. The
minimum fruit length (9.29 mm) and fruit volume
(216.66 cm®) was found in Ts. Maximum TSS (13.33
%Brix) and total sugar (11.86 %) was observed in T,
whereas minimum TSS (11.10 °Brix and total sugar
(9.84 %) was observed in Ts respectively (Table 3).
Maximum reducing sugars (9.54 %) and non- reducing
sugar (2.32 %) were observed in T,, whereas mini-
mum reducing sugar (8.40 %) and non-reducing sugar
(1.44 %) was observed in Ts respectively (Table 3).
The maximum titratable acidity (0.54%) was observed
in Ts, whereas minimum (0.33 %) in T,. The maxi-
mum TSS: Acid ratio (37.56 %) was observed in T»,
whereas minimum TSS: Acid ratio (20.29 %) was ob-
served in Ts (Table 3). However, (Aly et al., 2010)
reported no significant difference in fruit sugars, total
soluble solids and acidity in apple with the use of
mulches. Furthermore, orchard floor management
practices increased better fruit quality (Liu et al.,
2014).

Disease incidence on fruit and leaf surface: The
present investigation revealed that the disease inci-
dence in the fruit and leaf surface were affected signif-
icantly by all the orchard management practices over
control. Least disease incidence (34.20 %) on fruit
surface was recorded in treatment T; Clean basin +
Herbicidal treatment (Glyphosate 7 ml/litre) and on
leaf surface (20.93 %) in T; [Grass mulch (10cm
thick)], whereas high disease incidence both on fruit
surface (52.93 %) and leaf surface (29.66 %) was
recorded in treatment Ts (Table 4). However, the ef-
fect of orchard management practices on the durations
were non-significant and maximum disease incidence
was recorded in Ts (control).

Interestingly, different readings on disease incidence
were obtained from different orchard management
practices. The highest disease incidence occurred on
the 45™ day; both on the leaves (36.60 %) and fruit
surface (57.00 %). The disease incidence was higher in
the leaves as compared to the fruits. The results relat-
ing to the decrease in disease severity by orchard man-
agement practices over control are in agreement with
the findings of (Riedle, 2010) in grapes and (Lemus,
2010).

Soil moisture content: Different orchard floor man-
agement treatments significantly influenced the soil
moisture content in pomegranates. In present study,
the treatment with T,: black polythene mulch gave the
(13.51) highest moisture content followed by T: grass
mulch (12.38) (Table 5) and conversely the value of
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this parameter was found to be significantly least in
control. During the course of investigation, soil mois-
ture content was highest in T, (14.24 %) on 30/7/12, as
it coincided with the onset of rainy season. The present
results are in accordance with the earlier findings that
in general, the black polythene there is better moisture
conservation in the months of no or low rainfall area in
pomegranates (Chan e/ al., 2010 and Taweel and Farag
2015) and almond (Khokar and Sharma, 2000).

Conclusion

The results obtained in the present investigation infer
that different orchard floor management treatments
influenced growth and productivity of rejuvenated
pomegranate plants. However, among all the treat-
ments T, recorded significantly highest tree growth
(51.80 cm) and good quality fruits (Number of fruit set
53.40 % , TSS 13.33 °Brix, Total Sugars 11.30 (%),
Reducing Sugars 9.54 (%), TSS: Acid Ratio 37:56).
Black polythene mulch was also helpful in maintaining
soil moisture in pomegranates. The orchard floor man-
agement treatments, however, did not show any signif-
icant effect in controlling disease on the fruit and leaf
surface.
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