Production Technology of PEAR
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Introduction

* Ancient Greek poet “Homer’ praised pear as one
of the Gift of God.

* In Asia, China and Japan were leading pear
growing countries.

* The major improvement is Belgium ,France and
England in the 16th, 17t and 18t centurles
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* InIndia, the improved pear cultivars were
introduced in the later part of the 19t century
and the cultivation increased with the success of
Bartlett and Gola cultivars in hills of Himachal
Pradesh and patharnakh in the submountaneous
region of Punjab.

* Among the temperate fruits, the pear is next to
apple in importance , acreage, production and
varietal diversity.



* Because of its tolerance to a wide range of soil
and climate conditions, it is grown both in
temperate and subtropical conditions. However,
the lack of attractive shape and colour and

nerishable nature of the fruits are serious

oroblems in expanding its cultivation on a very

arge scale.




Origin and distribution:

The genus Pyrus has probably originated in the
mountainous regions of western Asia.

Vavilov (1951) proposed 3 centre of origin
(centers of diversity) for the cultivated pears.

Chinese centre —
Central Asiatic centre-
Near eastern centre-

Zeven and Zhukovsky (1975) have proposed the
fourth centre of diversity as European Siberian
centre.



Taxonomy:

All pear cultivars belong to the
Genus : Pyrus,

subfamily :Pomoideae,

family : Rosaceae and

order : Rosales.

chromosome number X = 17, 2n = 34, rarely 51
or 68.



Composition and uses:
Water : 83%

Starch and cellulose are the main carbohydrates
found in the pear fruit. In ripen fruits, reducing
sugars constitute about 70% of total
carbohydrates present.

Fructose ( 6.5% to 11.2%)

Glucose ( 0.5% to 3.5 %)

Sucrose (0.1 % to 2.4 %) in fruits juice.
Protein : 0.6%



Aminio acids :

aspargine : 57%,

aspartic acid : 17%,

glutamic acid :8%.

Organic acids :

malic and citric acids are most predominant.
Vitamins A : 601U

Minerals : Ca — 8 mg/ 100g of fruits pulp,

P: 15 mg,Sulphur : 14 mg and it is a rich source of
pectins and tannins



Characteristic pear aroma is attributed to the
presence of Ethyl methyl esters of trans — 2, cis -
4-decadienoic acid in association with n — hexyl
acetate.

Pear seed : protein : 33.4%, fat : 24.8%
Uses:

Pear fruits can be used in the preparation of
several delicious products such as pear jam, pear
chutney,pear juice, canned pear and wine
making.



e Patharnakh and Keiffer varieties are considered
good for canning.

* Fruits can be consumed by diabetic patients
pecause of low sugar content.

e [t also maintains acid base balance in human
oody.
* Area and production:

» In India area: 38600ha,prod: 1.76 lakh tons and
productivity : 2.09 t/ha.

» Jammu & Kashmir and UP are the pear
cultivating states.

» Among the world china, Italy, USA and USSR are
the leading countries.




Climate and soil requirements:

» Pear can be grown in a wide range of climate
conditions, as it can tolerate as low as -26 ¢
temperature when dormant and as high as 45 c
during growing period.

» A large number of pear cultivar requires about
1,200hr below 7c during winter to complete their

chilling requirement to flower and fruits
satisfactorily.



» Spring frosts are detrimental to pear production and
temperature at -3.3 c¢ or below kills the open

blossom.

» Therefore, lowlands should be avoided for its

planting. The hail prone areas are also unsuitable as
hailstorms affect both plants and fruits.

Soil:
» Pear grows best in deep, well-drained, fertile,
medium textured and relatively more clay soil.

> It is more tolerant to wet soils but less tolerate to
drought than apple.



» A soil depth 180 cm is ideal for proper root growth
and fruits production.

» Plants growing on deeper soils give about twice the
vield than those in shallow soils. A neutral PH range
of 6.0 — 7.5 is desirable Fe deficiency appears on
highly alkaline soils.

» The highly fertile soils rich in N are not very suitable
for growing as the incidence of pear psylla and fire
blight is more in these soils. An annual rain fall of
100-125 cm is considered adequate



Botany:

The leaves are alternately arranged, simple, 2-12 cm
long, glossy green on some species, densely silvery-hairy
in some others;

leaf shape varies from broad oval to narrow lanceolate.
Most pears are deciduous, but one or two species in
southeast Asia are evergreen.

Most are cold-hardy, withstanding temperatures
between -25 °C and -40 °C in winter, except for the
evergreen species, which only tolerate temperatures
down to about -15 °C.

The flowers are white, rarely tinted yellow or pink, 2—4
cm diameter, and have five petals.Like that of the related
apple, the pear fruit is a pome.
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VARIETIES:

1.BARTLETT - The leading pear variety
both commercially and for home use. It
is an outstanding canning variety.
Normally large, smooth, attractive fruit
that is golden-yellow, slightly blushed
with red. The flesh is tender and juicy,
buttery and of excellent dessert quality. |
Trees bear young and have compact
upright growth.




2.KIEFFER - Medium to large fruit is
vellow with a red blush. White flesh is
crisp and coarse. Bears very late. Low
chilling requirement. Excellent for
cooking and canning. Stores well. Ripens
early September to mid-October

3.SECKEL - Fruit is small, reddish-
brown over yellow with russet. Flesh
is white and sweet. Excellent dessert
pear. Low chilling requirement. Does
not cross pollinize with Bartlett. Good
resistance to fireblight. Ripens late
August to mid-September. (Mid-
season/needs pollinizer).




4.D'ANJOU - Leading variety of winter
pear. Fruit is firm, juicy and has superbly
rich flavor. Outstanding for both home
and orchard trade. Flavor best after 1 or
2 months storage. Excellent keeping
gualities. Tree is large, vigorous and very
productive.

5.D'ANJOU, RED - A D'Anjou sport that
comes on with a deep red surface that
gets even brighter red after it comes out
| of storage and ripens. Flesh coloring,
| texture and flavor are identical to
D'Anjou. Ripens mid-August to mid-
September. (Mid-season/self-fertile).




Propagation:

The pear plants are raised both by budding and
grafting on pear suckers and kainth seedlings.

Of the various methods of grafting tongue grafting
and cleft grafting are the most common for pear
propagation.

when the scion and stock are of equal thickness,
tongue grafting can be successfully employed, where
as when stock is thicker than the scion cleft grafting is
practiced.

Tongue and cleft grafting is practiced during Dec-Jan
,when the plants are still dormant. Budding is also
practiced from may to July. Pear plants can also be
propagated through hard wood cuttings.



Training and pruning:

Proper training and pruning of pear trees is essential
for the development of strong framework, to
maintain vigour and growth, spread the fruiting area
uniformly, secure fruits of good size and quality,
encourage regular bearing and to provide
convenience of spraying and harvesting.

Pear trees are usually trained according to modified
central leader system.

In this method ,4 or 5 well spaced limbs are

developed during initial 3-4 years and then the leader
is headed off.



* |n first year ,plants are headed back at 90 cm. The
lowest branch is allowed to develop at a height of
60cm from the ground level four or five primary
scaffold branches arising at wider angle, well
spaced,10-15 cm apart and spirally arranged around
the tree trunk are selected.

 Two to three secondary branches are selected on the
primary scaffold during second dormant pruning.

In young bearing trees:

* A certain amount of thinning out and heading
back of outward growing laterals are considered
adequate.



A balance is required to be maintained between fruit
production and vegetative growth. Pruning intensity varies
with the bearing habit of a cultivar and vigour of a tree.
Pear bears fruits on spurs on 2 year old wood and a spur
continues to bear for more than 6 years.

Vigorous pruning results in fire blight and cork spot. There
fore, in heavy blight infection area pruning should be done
in a limited manner.

Care should also be taken to avoid the injury to the spurs
during harvesting of fruit.



Pruning of older trees:

The older trees need renewing and invigorating the
bearing wood of the trees.

This is accomplished by thinning out the
unproductive secondary scaffold branches entirely.
This helps opening up the trees for more light for
better colour development of fruit. The process of
renewal as completed in stages in 3-4 years.

The trees again develop new fruiting spurs which
bear fruit for another period of 10 years.

The pruning of pear should be done in January to
early February.



Rejuvenation of old orchards:

Pear trees tend to become less productive at an age
of about 20 years. Production on such trees can be
restored by rejuvenating them.

It can be achieved by heading back the 3-4 main
scaffolds to about 15cm during December to
January.

The rest scaffolds should be completely removed.
Paint the cut ends with Bordeaux paste.

Many sprouts shall emerge on these stubs in march.
In may, retain only one to two out going shoots on
each stub with a total of 6 to 8 shoots per tree.
Rejuvenated trees start fruiting in third year and
bear commercial crop in the fifth year.



Manuring and fertilization:

* In hills, the recommended dose for 10 year old
plants is 60 to 100 kg farm yard manure. 700g N,
350gP.0s and 700g k-o0.

e The farm yard manure, P and K are applied before
snowfall in December.

 Half of N is added 3 weeks before flowering and the
rest half just after fruit set.

 The deficiency of Zn and Fe on young foliage can be
controlled easily by spraying 0.4 to 0.5 % zinc
sulphate and ferrous sulphate respectively during
April.



Irrigation:

* A major portion of fine roots are distributed in the
top 60-90cm soil depth. A decrease in fruit growth
iIs common when the top 90-120 cm soil under the
tree is depleted 50 % of available moisture.

* One irrigation after compost and fertilizers
application in the last week of January.
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Another copious irrigation may be given before
flowering so that sufficient soil moisture is
available throughout flowering.

Regular irrigation at 7 -10 days interval during
April to august as per need.

After harvest tree may be irrigated at 3-4
weeks interval till they reach leaf shedding
stage.

No need of irrigation during December and
January



Intercropping:

Green gram, torio and sunflower can be grown in
kharif, while peas in rabi season may be intercropped
in young orchards.

Additional dose of fertilizers should be given to the
Intercrops.

Peach can also be planted as fillers in pear plantations.
Flowering and fruiting:

ne flowers are epigynous and the ovary is inferior.

ne type of inflorescence in pear is corymb.

ne flowering starts in the last week of February and
continues upto third week of march.

calyx persistent or rarely deciduous, stamens 15-20.
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Three types of trees were observed in pear
1.self fruitful

2.self unfruitful

3.partially self fruitful

Self fruitful:

e The pear cultivars grown in the plains of north
India are self fruitful or partially self fruitful.

 Patharnakh which occupies about 90% of the
areas under pear in the Punjab, usually give
commercial crop when planted in solid blocks.

e Eg;Beurre hardy, and Flemish beauty are self
fruitful.



Self un fruitful:

 Leconte, magness and winter nelis are self unfruitful.
In general, planting of every fourth tree in every
fourth row as pollinizer is adequate in these cultivars.

Partially self fruitful:

* Barlett and Anjou are virtually self sterile but they
behave as self fruitful under certain conditions
because of the production of parthenocarpic fruits.

* The extent of self fruitfulness is determined by the
location ,season and tree vigour.

* Parthenocarpic fruits are more prone to pre harvest
drop than the seeded fruits.



The cultivars like leconte,baggugosha,smith and
kieffer will give commercial crops only when atleast
two of these are planted together.

Pollinizers:

* Honey bees usually prefer flowers of other plants
to those of pears, this is due to fact that pear
flowers provide a relatively small quantity of nectar
which is low in sugar content.

* Ingeneral, planting of every fourth tree in every
fourth row as pollinizer is adequate, in addition, 2-
3 bee colonies per hectare are sufficient for
obtaining higher yield.



* Fruit setting in pear starts by end of march. The fruit is
borne on spurs.

The fruit growth in terms of length and diameter and

follows a pattern of sigmoid growth curve.

Thinning of fruits:

 Some pear cultivars, such as barlett, hardy, bose,
winter nelis and Anjou often set very heavy crops
requiring thinning to avoid limb breakage and to
improve fruit size and quality.

* The degree of thinning however depends upon the
tree vigour, growing conditions and the fruit set.



Thinning is done to obtain the fruits of good size and
quality and to stimulate floral bud formation for the
next years crop.

Retention of 30-40 leaves per fruit in all cultivars for
fruit growth, thinning is done by hand, mechanical
and chemical methods. Therefore, selective removal
of smaller and deformed fruits is done regardless of

spacing in hand thinning about 3 to 8 days after petal
fall.

Chemical thinning is however, replacing hand
thinning on account of lower cost.NAA at 25 ppm 3 to
8 days after petal fall has been found very effective for
thinning.

Recently ethephon and paclobutrazol have gained
importance in thinning.



Harvesting:

Pear fruits exhibit a typical climacteric pattern of
respiration.

Fully mature pear fruits are harvested while still firm
and green for canning and distant market, but for local
market they are picked at a slightly later stage.
Immature fruits on picking do not attain full size, lack
sweetness and flavour, shrivel quickly in storage and
are susceptible to storage scald.
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Pear fruits are plucked individually by giving a gentle
twist rather than direct pull.

Two or three pickings at an interval of 3 to 4 days are
better than single picking. In order to avoid bruising
and stalk damage , the fruits need careful handling
during the harvest.

Determination of fruit maturity is very important for
successful pear growing which is a definite period
between the final stages of fruit growth and
commencement of ripening.

The fruits are picked in this period depending upon
the ultimate use.



Maturity indices:

* Therefore, a number of maturity indices have been
assessed to fix the standards for the optimal maturity .

 The factors evaluated for the determining the maturity
of pear fruits are:

Flesh firmness:

* Flesh firmness is measured by a pressure tester is the
most satisfactory maturity index of pear maturity.

Skin colour:

 kajiura et al prepared a fruit ground colour chart of
Japanese pears for studying the maturity and they
have pointed out the calyx end to be the best position
for evaluating the ground colour.



* In case of barlett change in back ground colour from
green to whitish colour.

Number of days from full bloom:
leconte takes 135-138 days to reach its maturity where
as patharnakh takes 150 days to reach its maturity.

Other maturity indices are :

* Sugar content, titrable acidity, sugar/acid ratio, total
soluble solids, starch test ,corking of the lenticels, fruit
size, occurrence of fruit drop, ease of separation from
spur,etc., are reliable maturity indices.



Yield:

e The yield of fruits varies greatly with the cultivar
age of the plant ,orchard management & climatic
conditions.

A well managed orchard of pear yields 30-35 tonns/ha.

GRADING:

* Grading of fruits is very important for better returns.
Barlett pears are graded as extra large , large ,
medium & small having 8,7 ,6,5 & 5cms respectively.

* These grades are also known as extra class, class 1,
class 2, & class 3. The mis shapen, damaged,
blemished & scared fruits should be excluded while
grading.



e The wooden plastics or card boards boxes are
generally used for packing pears . The fruits should
be packed in layers.

e The bottom and top of the containers are properly
cushioned with the newspaper or dry grass for
avoiding compaction & bruises to fruits.

 Labelling of boxes indicating grade, cultivar & name
of the orchard should be pasted, printed or stamped
on the container.
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PHYSIOLOGICAL DISORDERS :

1) HARD END

SYMPTOM : When oriental rootstocks ( pyrus serotina )
are used , fruit approaching maturity become hard &

black over the blossom end.

CAUSE : This malady may be attributed to unfavourable
water relationship between the other plant parts & fruits

CONTROL : currently the use of European pears as
rootstock has solved the problem



PINK CALYX (PINK END ) DISORDER :

SYMPTOM: Premature ripening begins with pink
colouration near the blossom end. Consequently core
breakdown (brown heart ) & softening occur in affected
fruits which do not ripen properly.

CAUSES : This disorder is caused by abnormally cool
growing season preceding harvest. Night temperature
lower than 7.1 ¢ & day temperature lower than 21c for a
few days are sufficient to cause premature ripening

CONTROL : As soon as the initial symptoms appear the
fruits should be harvested & handled normally.
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