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ABSTRACT: The present study was carried out in tehsil Ssargoda Province Punjab in November 2011. The major objectives were to see
the impact of water and fertilizer on per acre yield of kinnow in the project area. Purposively 20 union councils from Tehsil Sargodha were
selected on the basis of more number of kinnow plantations in the project area. Due to time and financial constraints ten growers from each
union council were chosen on random bases. Total 200 respondents were interviewed through interview schedule. Simple percentage and
chi-square techniques were used for the purpose of analysis. The results show that there is a close association between water applications
and fertilizer application, with per acre yield of kinnow. It was recommended that sufficient water should be made available for irrigation to
the farmers at proper time. Drip irrigation is recommended to save the water and to overcome the shortage of water. Similarly fertilizers
should be made available to the kinnow growers at proper time, conveniently located centers and subsidized price by the department of

agriculture.
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1. INTRODUCTION

The agriculture sector plays an important role in Pakistan
economy. It is the second largest sector which accounting
for 19 % of GDP, and 43% share in labor force of the total
employments of Pakistan. Nearly 60 % of the country’s
population resides in the rural area which is directly or
indirectly linked with agriculture for their livelihood
(Economic Survey of Pakistan, 2015-2016). Pakistan is
blessed with a varied type of climate ideally suited to the
farming of fruits.. It comprises about 40 % of all fruits. It is
cultivated over an area of 185,400 hectares with an annual
average production of about 2.132 million tons (GOP 2009-
2010). Citrus fruit is grown in all four provinces of
Pakistan but Punjab produces over 95% of the fruits and
70 per cent of its is under kinnow. (PHDEB News-2008).
It belongs to group of fruits commonly known as citrus.
Citrus is one of the major fruit crops of Pakistan, where
production has exceeded 167000 tons. Around 80 percent
of Pakistan’s production is mandarins, predominantly
kinnow. Pakistan generates 95 % of the world’s kinnow
The country is an important global producer and,
increasingly, exporter of the kinnow-mandarins,
(Khursheed,2007). Citrus yields per unit area in Asia are
low compared to Western Countries, while marketing
costs are relatively high. The WTO agreement makes it
imperative for the citrus industries of Asian countries to
become more competitive. (Aziz, et. al., 2007). In term of
area and production of citrus, Pakistan stands at 5" and 6™
position respectively, while in yield term, its position is
13™ in the world. Even the yield of citrus per hectare in
Pakistan is lower than our neighbors, India and Iran. This
signifies needs to identify the factors for low citrus
productivity in Pakistan. Similarly 35% of the total
produce is lost during pre-and post harvest stages due to
poor disease management, weather extremes, harvest
delay, poor harvesting practices, poor road conditions and
cold storage facilities and over supply of the product in

some years. There are many other reasons of the low
productivity of citrus. Similarly poor agronomic practices
leading to low yield. To maintain growth and vigor and to
maximize the production of quality fruit, irrigation,
fertilization, weed and control, pruning and pest control is
necessary to produce bright, clean fruit, and to maintain
tree health and vigor. Ullah et.al. (2007) reported that one
of the major causes of citrus orchard declination is
haphazard irrigation practiced by the citrus growers. Most
growers accept that irrigation is a necessary part of their
operation, but many may not realize just how is important
irrigation?. Excess water or lack of it has a major impact
on both ultimate growth and production of any crop.
Excessive irrigation is more injurious to citrus than low
citrus irrigation. Knowing how much water to apply at the
right time is the key to a well managed crop that will
produce good yield and good quality fruit provided the
rest of the system is managed well including nutrition and
a well managed integrated pest management system. Lack
of water, too much water and salinity are three common
factors that can affect citrus growth and production..
Irrigation practices play a major role in reducing, or
aggravating, these factors. Recent winter rain in Sargodha
division, like elsewhere across the country has caused
substantial devastation of the orange crops, which is 20 to
25% of the standing yield, pushing up rates of the most
desired fruits of the winter season. The rain was
unexpected as it took growers and farmers by surprise in
terms of their lack of preparedness causing those
considerable financial losses amounting to millions of
rupees. (Daily times, 2010). Aslam and Hameedullah
(2007) also identify causes of low production of citrus and
describe that production of citrus almost static. They
explained that we can increase this production with the
adoption of better production technology available within
the country. They underline the causes and reasons of the
gap between actual and potentially achievable yields of
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citrus orchard. Inadequate returns to citrus growers,
unregulated nursery business, use of improper rootstock,
detrimental  crop  culture, haphazard irrigation,
imbalanced/ inadequate nutrition, unsatisfactory pest
management, education and awareness are main causes of
low production. Citrus accounts 40% of the total
production of all fruits in Pakistan. It is grown on around
185,400 hectares. Kinnow has distinctive position among
citrus species and cultivars in Pakistan. Pakistan accounts
for about 95 percent of the world total production of
Kinnow of reticulate variety (Mahmood and Sheikh,
2006).Punjab has dominant share in kinnow production.
while under citrus, Kinnow, area , production and export
wise is at the top in Pakistan. It is primarily grown in the
plain of Punjab province of Pakistan. Out of total area
under fruits, 29.55 % is under citrus and area under citrus,
60% is under kinnow. (Ahmad,. and Mustafa, 2006).
Seeing to Kinnow importance the above title study was
selected to see the impact of water and fertilizer on per
acre yield of kinow in the project area.

2. MATERIAL AND METHODS

In Punjab Province district Sargodha is famous for
Kinnow production. Most of the kinnow production and
processing industry fall in this district. On the basis of
more production and processing industry tehsil Sargoda
was selected for the study. Purposively 20 union councils
from Tehsil Sargodha were selected while ten kinnow
growers from each union council were taken on random
basis’s. Total 200 respondents were interviewed through
interview schedule. A pre tested and validated interview
schedule was constructed. Before interview the
respondents were briefed about the status of the
information gathered from them. They were told that there
responses and names will be kept confidential. The data
collected was tabulated systematically and analyzed
statistically. Statistical package for Social Sciences
(SPSS) was used for data analysis. All the results were
presented in counts and percentages in different tabular
form. The association between water and fertilities
application with per acre yield of kinnow were tested with
the help of chi-square test at 5% level of significance.

3. RESULTS AND DISCUSSIONS

Table 1 indicate the Association of source of irrigation,
sufficient water availability, times of irrigation, interval
and method of irrigation with per yield of kinnow of
sampled respondents in the project area. According to
table 84.7% respondents use canal water for irrigation,
72.4% respondents yield was found very high, 83.5 %
respondents yield was high, and 90.7% and 66.7 %
respondents yield was low and very low respectively who
used canal water for irrigation. There was no significance
difference (P>.05) among the source of irrigation of
orchard and the yield per acre. It was also asked from the
respondents about the sufficiency water for irrigation. The
data shows that 65.5 % respondents had insufficient water
for irrigation. There was significance difference (P<05)
among the sufficient water availability for irrigation and
the yield per acre. As concerned the total number of
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irrigation to the orchard in a year the data indicates that
51.7 % respondent’s yield was very high who applied 25-
35 times irrigation water to their orchard in a year. While
66.3 and 66.7% of the respondents yield was low and very
low respectively. These respondents applied water 6-10
times to their orchard. The 55.2% and 46.8% of the
respondents yield was very and high respectively who had
apply water to the orchard after (10-15 days), Similarly
69.8 % respondents yield was low who applied irrigation
after above 25 days. 66.7 % and 33.3 % respondents yield
was very low who applied water after 10-15 days and
above 25 days respectively. There was significance
difference (P<05) among the interval of irrigation
application and the yield per acre. It was also asked from
the respondents about the method of irrigation. The data
shows that 89.0 % respondents had used flood irrigation
method,11% respondents used furrow irrigation method.
There was significance difference (P<05) among the
method of irrigation and the yield per acre.

Table 1: Association of source of irrigation, sufficient water availability, times of irrigation, interval and method of
irrigation with per yield of kinnow of sampled respondents in the project area.

[ Source  of |

Frequency of response to the rank of yield per acre |
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irrigation Very High Low Very Total Chi-square
High Up to (Up to | low significance level
(Above 50% 50%0) (Above
50%) 50%
Canal 21(10.6%) 66(3?/'3 78(39.9%) 42.%) 169(&?
0,

Tube well 8(3.9%) 13(6.%) 8(4%) 2(01%) 31(15%

Rain - - -

Any other - - -

Total 29 (14.5) 79(39.5) 86(43%) 6(3%) (ngo 0 0.064

Yes 20(10%) 32(16%) 15(7.5%) 0 67(3;’5)

No 9(45%) 47(235) 71(35.5) 6(3%) 133@‘3

Total 20(14.5) 79(39.5) 86(43%) 6(03%) (ch())o 0 0.000

No. of irrigation in a year

25-35 times 65(32.5 Chi-square

15(51.7) 31(39.2) 17(19.8) 2(33.3) ) Sionieamce level

36-45 times 134) 8(10.0) 3(35) 0 12(6.0)

g Ve 7(24.1) 5(6.3) 9(10.5) 0 21(10'5)’
Any other 6(20.7) 35(44.3) 57(66.3) 4(66.7) 102(53)'
Total 79(1000 200 0.000
201000) | 86(100.0) 6(100.0) (100.0)

Interval of irrigation Chi-square
days After 10-15 16(55.2) 37(46.8) 6(7.0) 4(66.7) 63(31.5) Significance level
days After 16-20 2(6.9) 2(2.5) 1(12) 0 5(2.5)

" After 2125 269) 563 102 0 26(13.(;
days Above 25 9(31.0) 35(44.3) 60(69.8) 2(33.3) 106(53’)'
Total 79(1000 200 0.000
2001000) |, 86(100.0) 6(100.0) (100.0)

Method of irrigation Chi-square

Flood 178(89. Significance level
rigation 24(82.8) 64(81.0) 84(97.7) 6(100.0) )

Furrow 22(11.0
rigation 5(17.2) 15(19.0) 2(2.3) 0 )

Drip ) ) )

Irrigation
Any other - - -
Total 79(100.0 200 0.003
291000) | 86(100.0) 6(100.0) (1000)

Sources:- Field survey.

Table 2 indicates the type of fertilizer application to
kinow orchard. The data presented in the table 2 shows
that majority (60.0%) of the farmers’ were applied both
organic and in organic fertilizer to their orchard. About
27.5 % respondents applied organic fertilizers and 12.5%
respondents applied inorganic fertilizer. Among the very
high yield 62.1 % respondents obtained the very high
yield who applied only organic fertilizer, followed by the
respondents who used both organic and in organic
fertilizers. 57.0 % respondents obtained high yield who
applied both organic and in organic fertilizer. While the
very low yield obtained by the respondents (50.0) who
applied only in organic fertilizer. There was significance
difference (P<0.05) between the type of fertilizer
application and the yield per acre. The respondents were
again asked that who many times they applied fertilizer in
a year. The data presented in the table shows that majority
of the farmers (54.5%) applied fertilizer twice in a year.
About 58.6% respondents who used fertilizer once in year
obtained the very high yield while 44.4 % respondents

who applied fertilizer twice in a year obtained high yield.
There was significance difference (P<0.05) between the
number of fertilizer application in a year and the yield per
acre. It was also asked from the respondents that how
much fertilizer they applied per acre. Majority of the
respondents (49.0) applied 5-8 bag fertilizers followed
33.5% respondents who applied upto 4 bags fertilizer per
acre. There was significance difference (P<0.05)
between the quantity of fertilizer application in a year and
the yield per acre. The farmers were also asked that in
which month they applied fertilizer to the orchard.
Majority of the respondents 57.0% applied in the
February while 31.0% respondents applied fertilizers in
the month of January. There was significance difference
(P<05) among the month of fertilizer application and the
yield per acre. The farmers were also asked about the
method of fertilizer application. Majority of the
respondents79.5% spread fertilizer on the soil surface
under tree canopy. There was also significance difference
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yield per acre.

Table 2: Association of fertilizer Application, with per acre yield of kinnow of sampled respondents in the project area.

Type of fertilizer | Frequency of response to the rank of yield per acre
application Very High High Low Very low Total Chi-square
(Above 50%) Up to 50% (Up to 50%) (Above 50% significance
Farm yard level
manure/organic 18(62.1) 24(30.4) 11(12.8) 2(33.3) 55(27.8)
fertilizer
Inorganic fertilizer 4(13.8) 10(12.7) 8(9.3) 3(50.0) 25(12.5)
Both 7(24.1) 45(57.0) 67(77.9) 1(16.7) 120(60.0)
Total 29(100.0) 79(100.0) 86(100.0) 6(100.0) ?1080 0 0.000
No. of fertilizer application in a year Chi-square
Once 17(58.6) 21(26.6) 12(14.0) 2(33.3) 52(26.0) | Significance level
Twice 6(20.7) 35(44.3) 63(73.3) 4(66.7) 108(54.0)
Thrice 6(20.7) 23(29.1) 11(12.8) 0 40(20.0)
Total 29(100.0) 79(100.0) 86(100.0) 6(100.0) ?fgo 0 0.000
Quantity of fertilizer application per acre(1 bag=50kg) Chi-square
Upto 4 bag 15(51.7) 16(20.3) 36(41.9) 0 67(33.5) | Significance level
5-8 bag 12(41.4) 40(50.6) 40(46.5) 6(100.0) 98(49.0)
Above 8 bag 2(6.9) 23(29.1) 10(11.6) 0 35(17.5)
Total 29(100.0) 79(100.0) 86(100.0) 6(100.0) ?1080 0 0.000
Month of fertilizer application Chi-square
January 14(48.3) 29(36.7) 18(20.9) 1(16.7) 62(31.0) | Significance level
February 13(44.8) 41(51.9) 59(68.6) 1(16.7) 114(57.0)
March 1(3.4) 6(7.6) 6(7.0) 2(33.3) 15(7.5)
Any other 1(3.4) 3(3.8) 3(3.5) 2(33.3) 9(4.5)
Toatl 29(100.0) 79(100.0) 86(100.0) 6(100.0) ?1080 0 0.001
Method of fertilizer application Chi-square
Significance level
Spreafie?g the whole 5(17.2) 24(30.4) 10(11.6) 2(33.3) 41(20.5)
Spread on the soil
surface  under 24(82.8) 55(69.6) 76(88.4) 4(66.7) 159(79.5)
tree canopy
Any other - -
Total 29(100.0) 79(100.0) 86(100.0) 6(100.0) 200(100) 0.021
Source:- Field Survey
acre. Majority of the respondents (57.0 %) applied

4. CONC LUSIONS AND

RECOMMENDATIONS

The study results concluded that majority of the
respondents used canal water for irrigation, while few
respondents used tube well as source of irrigation for their
orchard. Similarly 66.5 % respondents had insufficient
water for irrigation. There was close association among
the availability of sufficient water for irrigation and the
yield per acre. Farmers applied water to their orchard
less than 10 times in a year. Majority respondents applied
water to the orchard after above 25 days. A large
majority of the respondents had used flood irrigation
method while only few respondents used furrow irrigation
methods. There were close associations among total
number of irrigation applied to the orchard in a year.
Majority of the farmers’ applied both organic and in
organic fertilizer to their Orchard, where as 27.5 %
respondents applied organic fertilizers and 12.5%
respondents applied inorganic fertilize. Majority of the
farmers (54.5%) applied fertilizer twice in a year while
few respondents used fertilizer once in a year, 20.0%
respondents applied three times in a year. About49%
respondents  applied 5-8 bags fertilizer followed by
33.5% respondents who applied fertilizer up to 4 bags per

fertilizer in the month February while 31.0% respondents
applied fertilizers in the month of January. There was also
close association between the type of fertilizer
application, number of fertilizer application, quantity of
fertilizer application, month of fertilizer application and
method of fertilizer application and the yield per acre. The
overall objective of this study is to suggest ways by which
yield of the kinnow (mandarin) may be improved and
yield losses may be minimized. On the basis of
findings and conclusion of the study, the following
recommendations were made for the farmers, planners,
policy makers and agriculture department to improve the
yield of the kinnow. Irrigation is one of the most
important components of the orchards and it should be
need based. Water should be made available for irrigation
to the farmers at proper time. Inappropriate irrigation
interval can result in inappropriate growth of citrus plants
and hence result in low yield of poor quality fruit.
Farmers should keep appropriate irrigation interval. Flood
irrigation should be avoided. Drip irrigation is
recommended to save the water and to overcome the
shortage of water. On yearly basis a minimum 50%
saving of irrigation water can be done by drip irrigation.
Fertilizers, insecticides/pesticides, and credit facilities
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should be made available to the kinnow growers at proper
time, conveniently located centers and subsidized price by
the department of agriculture. The government should
also ensure the supply of pure fertilizer, and insecticides
and pesticides to the farmers. Similarly recommended
doses of fertilizers and integrated pest management
practices should be popularized among the farming
community.
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