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ABSTRACT : Thestudy was conducted during 2011-12 and 2012-13 to find out the effect of fertigation
on flowering and yield of tissue culture (TC) pomegranate (Punica granatumL.) cv. Mirdulagrown under
ultrahigh density planting (UHDP).The experimentswaslaid out in Randomized Block Design with five
treatment of fertigation levelsviz., 50, 75, 100 and 125 % recommended dose of water solublefertilizers
(applied twicein aweek) including soil application (control) and replicated four times and to test various
yield attributes of 2-3 years old TC pomegranate (Punica granatum L.) cv. Mirdula was grown under
UHDP. Theinvestigation indicated 50 % recommended dose of fertilizersthrough fertigation (T,) resulted
in maximum number of hermaphrodite flower (63.05), number of mal e flower (55.95), humber of fruits per
tree (52.38), fruit set percentage (83.57 %), average fruit weight (211.43 g), fruit volume (228.75 cc), peel
weight (62.83 g), total aril weight (127.53 g), 100 aril weight (22.31 g),total seed weight (14.87 g) and fruit
yield/ plant (11.1kg) as compared with soil application of recommended doses of NPK and higher doses of
NPK applied through fertigation. Therefore (T,) 50 % recommended dose of NPK in the form of water
soluble fertilizers can be recommended for getting increased flowering and the highest yield for two to
three years old TC pomegranate cv. MRIDULA.
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of the tropical, sub tropical annual and perennial

horticulture crops to get the highest yield and quality
fruits. Modern drip irrigation has arguably become the
world’s most valued innovation in agriculture since the
invention of the impact sprinkler, which replaced flood
irrigation. Thisisbecause high water application efficiencies
are often possible with drip irrigation, since there is reduced
surface evaporation, less surface runoff, as well as minimal
deep percolation. Moreover, a drip irrigation system can
easily be used for fertigation, through which crop nutrient
reguirements can be met accurately. Due to the way the water
is applied in a drip system, traditional surface applications
of timed- release fertilizer are sometimes ineffective, so

Drip irrigation is the best method of irrigation to most

drip systems often mix liquid fertilizer with the irrigation
water. Water is the most limiting natural resource hindering
the economic devel opment of any developing country. In the
present-day context, improvement in irrigation practices,
including schedules and methods, is needed to increase crop
production and to sustain productivity levels. Many
researchers have reported the higher application efficiency
of drip irrigation systems over the conventional basin
irrigation systems in fruits (Salvin et al., 2000; Bharambe et
al., 2001; Agrawal and Agrawal, 2007 and Ramniwas, 2012).

Pomegranate has emerged as one of the important fruit
crops owing to its high demand for fruits throughout the year
besides hardiness and ability to withstand adverse soil and
climate conditions. Today out of the world production of ten
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lakh tons; India contributes 40-45 per cent. Currently the
export of pomegranate is around 10,000 tons, which is just
5% of total export (Hiwale, 2009). Ason date it is cultivated
in an area of 1.12 lakh ha, with the production of 7, 72,000
MT. (NHB, Statistical data 2011-2012). The concept of high
density orcharding has been successfully applied in anumber
of arid and semi arid fruit crops by using various techniques
in India. Accordingly, efforts have been made in different
parts of world to find out the optimum spacing for different
fruit plants along with the rel ated technol ogies so asto derive
maximum return per unit area. However, the information
regarding drip irrigation and fertigation scheduling in newly
planted pomegranate under high density planting system is
lacking. Keeping these in view, the present experiment was
taken up to study the effects of fertigation treatment on yield
and quality parameters of TC pomegranate plants under
(UHDP).

RESEARCH METHODS

The experimental field was located at Jain Irrigation
Systems Pvt. Limited Farms, Elayamuthur, Udumalpet,
Thirupur District which is about 90 km away from
Horticultural College and Research Institute, Tamil Nadu
Agricultural University, Coimbatore. The present experiment
was carried out in two and three years old tissue cultured
pomegranate plantsof cv. MRIDULA. The spacing adopted was
3 x 2 m, with a plant population of 1667 plants hal. The
experiment was laid out with five levels of NPK in
randomized block design and replicated four times. There
are three main seasons of flowering known as Ambe bahar,
Mrig bahar and Hasta bahar. In this study Ambe bahar (January
— February) flowering season was used and observation
registered.

Treatment details :

Recommended fertilizer schedule adopted with the
dosage of (250:125:125 and 500:125:125 g* plant? year?),
respectively for second and third year plants.

Nutrients for the treatments T, to T were applied

through drip irrigation system (fertigation). Weighed quantity
of water soluble fertilizers (WSF) as per schedule was
dissolved in water and then injected to sub-main through
venturi tank and then to lateral lines as per treatment.
Fertilizers were applied twice a week through drip irrigation.
Nutrient for the treatment T, (control) was applied in the
soil as conventional fertilizer and irrigated through drip. The
plants were grown under drip system of irrigation with the
following design having 5 Hp motor, pump discharge 5.5 Ips,
main line diameter 63 mm, sub main diameter 40 mm, lateral
diameter 16 mm, lateral spacing 3m, emitter spacing 60 cm,
emitter model outline, emitter discharge rate 4 Iph and filter
size (Screenfilter) 63 mm. The observations namely, number
of hermaphrodite flowers per plant, number of male flowers
per plant, fruit set percentage, total number of fruits per tree,
average fruit weight, fruit volume, peel weight, total aril
weight, 100 aril weight, total seed weight and fruit yield per
plant were recorded from five representative plants.

Mechanical analysisof soil showed that the soil organic
carbon, available nitrogen, phosphorus and potassium of soil
were 0.76%, 210, 20 and 295 kg ha?, respectively.

RESEARCH FINDINGSAND DISCUSSION

The number of hermaphrodite and male flower per tree
was significantly increased by drip fertigation treatments.
Among the different treatments, application of 50 per cent
RDF through drip fertigation (T,) treatment registered the
highest number of hermaphrodite and male flowers per tree.
It was followed by 75 per cent RDF drip fertigation (T,) and
the lowest number of hermaphrodite and male flowers per
tree was recorded by (T,) control (Table 1). The total number
of flowers per plant in the first year was lower as compared
to that of the second year. This may be due the availability of
more quantity of soil nutrients and leaf area for
photosynthesis in the second year. The fertigation treatments
imposed in the first year would have influenced emergence
of more number of flowers per plant only in the second or
later years. The present investigation isin line with findings
of Mongi Zekri and Koo (2003).

Treatments Fertigation schedule for the second year (2011-2012) Fertigation schedule for the third year (2012-2013)
T, (control) 100 % of RDF as soil application and irrigation through drip 100 % of RDF as soil application and irrigation through drip
(250:125:125g™ plant™ year?) (500:125:125 g* plant™ year?)
T, 50 % of RDF through fertigation 50 % of RDF through fertigation
(125:62.5:62.5 g* plant™ year?) (250:62.5:62.5 g* plant™ year?)
Ts 75 % of RDF through fertigation 75 % of RDF through fertigation
(187.5:93.75:93.75 g™ plant™ year?) (325: 93.75:93.75 g’ plant™ year™)
T4 100 % of RDF through fertigation 100 % of RDF through fertigation
(250:125:125g™ plant™ year™) (500 :125:125 g* plant™ year™)
Ts 125 % of RDF through fertigation 125 % of RDF through fertigation
(312.5:156.25:156.25 g * plant™ year™) (625 :156.25:156.25 g* plant™ year™)

* RDF-Recommended dose of fertilizer
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FERTIGATION IN POMEGRANATE

The percentage of fruit set is the most important
characterswhich directly reflect onyield. Inthe present study,
(Table 1) the highest fruit set per cent was observed in the
treatment T, (50 % RDF fertigation) followed by 75 per cent
RDF (T,). The lowest percentage of fruit set was recorded
in the (control) 100 per cent of RDF soil application and
irrigation through drip (T,). The highest fruit set observed in
the treatment (T,) might be due to increased uptake of
nutrients which resulted in enhanced synthesis of hormones
like auxins and gibberellins. Water applied through drip
irrigation nearer to the root zone always maintains soil
moisture in field capacity range and no moisture stress
occurred during the flowering and fruit development stage
and thereby the fruit drop was minimized. This might have

resulted in higher per cent of fruit set. Similar results were
also made by Singh et al. (2006) in mango and
Krishnamoorthy (2011) in cocoa.

Among the different treatments, application of 50 per
cent RDF through drip fertigation (T,) treatment registered
the highest number of fruits per tree, average fruit weight,
highest fruit volume, 100 aril weight per fruit, peel weight
and fruit yield per plant. It was followed by 75 per cent RDF
drip fertigation (T,) and the lowest was recorded by control
(T,) 100 per cent of RDF soil application and irrigation
through drip (control) (Table 2 and 3). The increase in
number of fruits per tree was due to the production of highest
number of hermaphrodite flowers per tree and also due to
the better growth of the plant and mineral assimilation which

Table 1 : Effect of fertigation on number of hermaphrodite flowers per tree, male flower per tree and fruit set percentage of TC pom

CV. MIRDULA under UHDP

Number of hermaphrodite Number of male flower Fruit set (%)
Treatments flowers per tree per tree

2011 2012 Mean 2011 2012 Mean 2011 2012 Mean
T1-100 % of RDF as soil application and irrigation throughdrip  39.30 43.35 4133 3310 4025 3668 8282 7587 79.35
T»-50 % of RDF through fertigation 5765 6845 63.05 4875 6315 5595 8794 7920 8357
Ts-75 % of RDF through fertigation 54.15 61.25 5770 4780 56.05 5193 87.77 7842 83.09
T4100 % of RDF through fertigation 47.65 57.30 5248 4370 4920 4645 8413 7494 79.53
Ts-125 % of RDF through fertigation 38.90 4860 4375 3575 4465 4020 88.03 74.46 81.24
SE+ 5.70 1.89 3.00 5.06 311 2.97 2.99 1.80 1.74
C.D. (P=0.05) 12.43 4.13 619 1103 6.79 6.12 653 392 3.60

Table 2 : Effect of fertigation on number of fruits per tree, average fruit weight, fruit volume and peel weight of TC Pomegranate cv. MIRDULA

under UHDP

Number of fruitsper tree  Average fruit weight (g) Fruit volume (cc) Peel weight (g)

Treatments 2011 2012 Mean 2011 2012 Mean 2011 2012 Mean 2011 2012 _ Mean
T.-100 % of RDF assoil application 3245 3275 3260 11340 13895 12618 13100 15475 142.88 30890 3864 3477
and irrigation through drip

T,-50% of RDF through fertigation 5065 5410 5233 18150 24135 21143 207.75 24975 22875 5106 7460 6283
T+75% of RDF through fertigation 4695 4805 4750 15175 197.60 17468 17650 21275 19463 5164 5268 5216
T,100% of RDFthrough fertigation ~ 39.95 4285 4140 132.80 187.70 16025 16150 20350 18250 4142 57.98 49.70
T+125% of RDFthrough fertigation 3415 36.15 3515 10015 169.30 13473 12000 18375 15188 27.03 4645 37.19
SE+ 457 165 243 817 661 525 955 748 607 060 041 036
C.D. (P=0.05) 998 361 501 1781 1441 1082 2083 1631 1250 131 089 075

able 3 : Effect of fertigation on total aril weight, 100 aril weight, total seed weight and fruit yield per plant of TC Pomegranate cv. MIRDULA

under UHDP

Treatments Total aril weight (@) 100 aril weight (g) Total seed weight (g) Fruit yield per plant (kg)
2011 2012 Mesn 2011 2012 Mean 2011 2012 Mean 2011 2012 Mean
T;1-100 % of RDF as soil application and 6408 8441 7424 1367 1720 1544 1020 1065 1042 3.7 4.6 4.1
irrigation through drip
T»-50 % of RDF through fertigation 11040 14465 12753 21.88 2275 2231 1368 16.06 1487 9.2 131 111
T3-75 % of RDF through fertigation 9529 120.76 108.02 20.63 20.93 20.78 11.07 1266 1186 7.1 9.5 8.3
T4-100 % of RDF through fertigation 8366 11509 99.37 1770 2039 1905 994 1215 1105 52 8.0 6.6
Ts-125 % of RDF through fertigation 66.16 106.01 86.09 1898 1952 1925 730 1152 941 34 6.1 48
SE.+ 7.67 440 442 094 081 0.62 0.72 1.01 062 009 o011 0.07
CD (0.05) 1672 960 911 206 177 1.28 158 221 128 021 025 0.15
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resulted in increase fruit volume and peel weight as reported
in apple (Singh et al., 2007). The results are in conformity
with the finding of Rao and Subramanyam (2009) in
pomegranate cv. Mirdula. The increase in yield was largely
as a consequence of higher fruit number and fruit weight.
Apart from this, drip irrigation restricts the fluctuations in
soil water potential within narrow range and maintained
favourable water regime leading to higher yield (Bresler,
1977).

This investigation clearly indicated that application of
50 per cent RDF through drip fertigation (T,) treatment had
beneficial effect on increasing flowers, yield and yield
attributes of TC pomegranate cv. Mirdula under ultra high
density planting.
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