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ABSTRACT

During the kharif-summer of 2019 to 2021, an experiment was undertaken at College farm, PJTSAU, Hyderabad, to investigate

the influence of drip irrigation and fertigation levels on productivity, profitability, and economics of a high-density cotton-

sweetcorn production system. The experiment included twelve treatments with three irrigation and four fertigation levels, all

replicated three times in a Factorial randomized block design (FRBD). Compared to 0.6 and 0.8 Epan, irrigation at 1.0 Epan

produced considerably higher system gross returns, system net returns, system B:C ratio, system profitability, and system

productivity. Among the fertigation levels, application of 125 percent RDNK in differential dosage as per crop coefficient curve

resulted in higher system gross returns, system net returns, system B:C ratio, system profitability, and system productivity, all of

which were comparable to application of 125 percent RDNK in differential dosage as per recommendation.

Keywords: Irrigation, fertigation, grossreturns, net returns, productivity and profitability.

Cotton (Gossypium sp.) is regarded as the “King of

Fiber” and “White Gold” because it has the highest

economic value among cultivable crops for a long time.

India is the world’s largest cotton-growing country, with

a total area of 13.47 million hectares and production

and productivity of 36.06 million bales and 455

kilogrammes per hectare, respectively (Directorate of

Economics and Statistics, 2020-21). Cotton is grown

on 2.45 million hectares in Telangana, with production

and productivity of 5.03 million bales and 353.73 kg

ha-1, respectively (Directorate of Economics and

Statistics, 2019-20). About 34.0% of area in India is

under irrigation whereas, in Telangana it is only 11.6 %

(Directorate of Economics and Statistics, 2016-17).

Cotton is grown as a rainfed crop in Telangana’s low to

medium fertile soils, where closer planting is required

to accommodate more plants per unit area and maximise

the potential of cultivars. Bt cotton hybrids contributed

significantly to India’s output self-sufficiency and

effectively eliminated boll worm attacks. However, in

recent years, Bt cotton has developed resistance to boll

worms and has proven to be inefficient against sucking

pests, resulting in increased pesticide use and higher

seed costs when compared to non-Bt cotton seeds.

Cotton farming is becoming increasingly dangerous and

unprofitable as a result of the aforementioned issues

(Kathage and Matin, 2012). Non-Bt cotton cultivars will
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be used as a substitute for Bt cotton hybrids in this

scenario, and will provide higher yields if suitable

management methods are followed.

To increase overall food grain output, judicious irri-

gation water utilisation along with effective nutrition

management is more crucial (Jha et al., 2015).

Fertigation is a cost-effective and efficient way to

provide soluble plant nutrients to the active plant root

zone (Anitta et al., 2011). Crop response to varied

fertigation patterns may differ, necessitating further

inquiry. To get the most out of available resources (water

and nutrients), modern technology is needed, such as

drip irrigation with a high density population, which

allows irrigation water and fertilisers to be administered

precisely and in a balanced manner to meet the needs of

agricultural plants (Veeraputhiran and Chinnusamy,

2009). Due to the higher density (55.5 to 77.7%)

compared to normal planting density (i.e. 18517 and

37037), it is necessary to revalidate the cotton

fertilisation schedule in order to achieve maximum

production potential from the increased population.

Sweetcorn (Zea mays saccharata L.) is a commer-

cially important maize variety. Following the cotton har-

vest in January (which covers the majority of

Telangana’s cotton area), the land will lie fallow for a

longer period of time until monsoon rains arrive. Any

crop that fits into a sequence crop and has a low water
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requirement is a feasible and low-cost alternative in-

come source for farmers. Sweet corn is a medium-sized

plant that bears green ears 65 to 85 days after planting.

Sweet corn is becoming more popular as a crunchy snack

in and around Telangana’s cities. It is also an excellent

supplementary supply of green feed in the summer to

keep the cow herd afloat. Because of its short growing

season, it can be used as a second crop following cotton

in the summer when irrigation is limited. As a result,

sweet corn was introduced.

Sweet corn productivity is increased by an optimal

plant stand that effectively exploits growth variables.

When compared to wider crop geometries, most

researchers have documented superior sweet corn

growth and yield features with closer crop geometries

(Sandhya et al., 2016; Spandana, 2012). To sustain

uniform growth, development, and grain yield at

increasing population levels, resources (water and

nutrients) must be sufficient (Rao et al., 2014).

Sweetcorn’s response might vary depending on

fertigation patterns, just as cotton’s. When comparing

fertigation administered in equal splits throughout the

crop growth period to fertigation given in differential

dosage, studies found that fertigation delivered in

differential dosage resulted in higher cob production (Jha

et al., 2015). Because the planting density has been

increased by 50% (from 83,333 to 1,66,666), it is

necessary to revalidate the sweetcorn fertiliser schedule

in order to get the maximum yield potential from the

increased population. The only available  information

on fertigation scheduling for cotton and sweetcorn based

on crop growth stages and nutrient uptake is based on

assumptions. Cotton does not have precise water and

nutrient scheduling based on scientific principles such

as crop coefficient (Kc) values. An experiment was

conducted to study the effect of drip irrigation and

fertigation levels on productivity, profitability, and

economics of the cotton-sweetcorn production system,

keeping in mind the importance of precise use of two

vital inputs such as irrigation and nutrients to cotton

based cropping systems.

MATERIALS  AND METHODS

The present experiment was carried out at College

Farm, College of Agriculture, Rajendranagar,

Hyderabad, Telangana State during 2019-2021. The

farm is geographically situated at an altitude of 542.3

m above mean sea level at 17019′ N latitude and 78°23′

E longitude in the Southern Telangana agro-climatic

zone of Telangana and it is classified under semi-arid

tropics (SAT) according to Troll’s classification. The

mean weekly maximum temperature during cropping

period ranged from 31.00 to 39.00 oC with an average

of 34.31 oC in 2019-20 and 37.14 to 35.50 oC with an

average of 30.63 oCin 2020-21, respectively. Whereas

the weekly mean minimum temperature varied between

10.64 to 24.29oC with an average of 19.40 oC in 2019-

20 and 11.21 to 16.21 with an average of 14.90oC during

2020-21. During the crop growth period rainfall of 21.00

mm was received in five rainy days in 2019-20 and 4.6

mm in one rainy day in 2020-21.The mean weekly pan

evaporation (PE) ranged from 3.74 to 7.90 mm in 2019-

20 and 2.49 to 5.96 mm in 2020-21 respectively. The

total evaporation during the crop study was 366.8 mm

in 2019-20 and 335.5 mm during 2020-21. During both

the years of study, the crop was largely raised under

irrigation due to less quantity of rainfall received.

The soil of the experimental was sandy clay loam in

texture (75.24% sand, 10.4 % silt, and 14.06 % clay)

with an average bulk density of 1.59 Mg m3 for 0-60

cm depth and is slightly alkaline in reaction with pH of

7.5 and Ec of 0.27 (ds m-1). The available N, P, and K

was 187.5, 64.3, and 334.2 kg ha-1. The experiment

consisted of twelve treatments laid out in Factorial

randomized block design (FRBD) and replicated

thrice.Three irrigation levels (irrigation scheduled at 0.6

[I
1
], 0.8 [I

2
] and 1.0 Epan [I

3
], throughout the crop growth

period) and four fertigation levels (100 % RDNK in

differential dosage as per recommendation [F
1
], 100 %

RDNK in differential dosage as per crop coefficient

curve [F
2
], 125 % RDNK in differential dosage as per

recommendation [F
3
] and 125 % RDNK in differential

dosage as per crop coefficient curve) [F
4
], were included

as treatments in this study. The cotton crop was sown

on July 15th,2019 during 1st season and on June 18th,

2020 during 2nd season. Cotton composite variety which

was used in the study is ADB-542. The spacing followed

was 60 x 20 cm. The crop was supplied with

recommended  dose of fertilizers with 90 kg N, 48 kg

P
2
O

5
 and 48 kg K

2
O ha-1 through urea, single super

phosphate and sulphate of potash, respectively according

to the fertigation levels. Entire phosphorus was applied

as basal to all the treatments before sowing. Nitrogen

and potassium were applied through fertigation

according to the treatments. Fertigation in 17 splits once

in 6 days interval in differential dosage as per crop

growth was carried out from 10 DAS to 110 DAS. For

the treatments F
1
 and F

3
 fertigation was given in

differential dosages as per recommendation in 100%

and 125% RDF which is given in detail in Table 1.

Whereas, for the treatments F
2
 and F

4
 fertigation was

given in differential dosages as per crop coefficient curve

in 100 % and 125 % RDF respectively which is given

in detail in Table 2.

Sweet corn variety Madhuri was sown on February

5th,2020 during 1st season and on December 11th, 2020

during 2nd season by adopting a spacing of 30 x 20 cm.

The recommended dose of fertilizer (RDF) 180, 60 and

Lavanya et al.
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50 kg N, P
2
O

5
, K

2
O ha-1 respectively was applied in the

form of urea, single super phosphate and sulphate of

potash. A common dose of phosphorus was applied to

the treatments as basal. Nitrogen and potassium were

applied in 10 splits through fertigation as per treatments.

For the treatments F
1
 and F

3
 fertigation was given in

differential dosages as per recommendation in 100%

and 125% RDF which is given in detail in Table 3.

Whereas, for the treatments F
2
 and F

4
 fertigation was

given in differential dosages as per crop coefficient curve

in 100 % and 125 % RDF respectively which is given

in detail in Table 4.

Irrigation was scheduled at three days interval. The

irrigation water was applied on the basis of pan

evaporation (PE) data obtained from USWB open pan

evaporimeter installed at the Agroclimatic Research

Centre, ARI, Rajendranagar, Hyderabad. The quantity

of applied water to each treatment was measured with

the help of water meter. During rainy days,the volume

of water applied to each treatment was adjusted for the

effective rainfall received. The laterals of 16 mm

diameter were laid at 0.6 m apart with spacing of 0.2 m

distance between two inline emitters. The emitter

discharge was 2.0 liters per hour. The application rate

in drip irrigated treatments was calculated using

following formula.

Application rate (mm hr-1) = 

Whereas

Q = Dripper discharge (liters h-1),

D
L
 = Distance between lateral spacing (m)

D
E
 = Distance between dripper (emitters) spacing

(m)

Irrigation time for each treatment was calculated

using following formulae.

The cotton crop was harvested on 22nd January 2020

and 23rd November 2020 during 1st and 2nd seasons

respectively. The cumulative yield of seed cotton from

each picking in each treatment from net plot was

weighed in g plot-1 and converted to kg ha-1. The cotton

stalk uprooted from corresponding net plot area of

treatment was sun dried for one week and the dry weight

was recorded and expressed in kg ha-1. The sweetcorn

crop was harvested on 24th April 2020 and 12th March

2021 during 1st and 2nd seasons respectively. The fresh

cobs which were harvested from the net plot were

weighed and expressed in kg ha-1.After harvesting green

cobs, the left-over plants were harvested to the base and

the green fodder from net plot was weighed and

expressed in kg ha-1.The prices of the inputs prevailed

in local market during experimentation were considered

for working out the cost of cultivation of cotton and

sweet corn. The profitability and productivity of the

system was assessed by using the following formulae.

1. System cost of cultivation ( ha-1)

Total system cost of cultivation was calculated for

different irrigation and fertigation treatments on the basis

of cost of inputs used for both cotton and sweetcorn

crops.

2.  System gross returns ( ha-1)

Gross monetary returns for both the crops were

calculated for every treatment and given as system gross

returns.

3. System net returns ( ha-1)

System net monetary returns were calculated by

deducting the cost of cultivation from gross returns of

each treatment for both the crops.

4. System benefit: cost ratio

System benefit cost ratio was calculated by dividing

gross returns with cost of cultivation for each treatment

for both the crops.

5. System productivity (kg ha-1day-1)

Yields of different crops were converted into single

crop equivalent yield expressed as kg ha-1 day-1
.

The equivalent yield was calculated as:-

P= TP/R

where,

P = Productivity (kg ha-1 day-1)

TP = Total production (kg ha-1)

R = Resource used (days)

6.  System profitability ( ha-1 day-1)

Profitability of the system was calculated by dividing

the net return ha-1 in a sequence by 365 days.

System profitability ( ha-1 day-1) = net return ha-1/

365 days

7. Land use efficiency (%)

Total field duration of a cropping system expressed

in percentage of 365 days was taken as the land-use

efficiency (LUE) of the system. It was calculated by the

following formula

LUE (%) = TND (i) /365 X 100

where,

TND = Total no. of days field remained occupied

under different crops (i= 1…..n)

The experimental data recorded on different

parameters were analyzed statistically by applying the

technique of analysis of variance for FRBD and

significance was tested by F-test. Critical difference for

examining treatmental means for their significance was

calculated at 5 percent level of probability (Gomez and

Gomez, 1984).
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RESULTS AND DISUSSION

Seed cotton yield (kg ha-1)

A perusal of data (Table 5) on seed cotton yield re-

vealed that the seed cotton yield was not significantly

influenced by the different drip irrigation levels during

both the years of study and in means. This was mainly

due to the fact that throughout the crop growth period

during the 1st season of study i.e., from 15th July 2019 to

23rd January 2020 there was an amount of rainfall of

706.1 mm. Most of the rainfall was distributed during

the months of August, September and October where it

coincided with the moisture sensitive stages of the cotton

crop i.e., square formation, flowering and boll formation

stages. Due to heavy rains during these crop growth

stages irrigation was not scheduled and the treatment

effect got nullified. While, during the second season of

study i.e 18th June 2020 to 28th November 2020, the total

amount of rainfall (1283.2 mm) was received which was

distributed during the months of July, August, September

and October, which resulted into continuous rains

throughout the crop growth stages. As a result, crop did

not suffer from moisture stress during moisture sensitive

periods and there was uniform distribution of soil

moisture in the root zone. In this way during both the

years of study, crop was grown with sufficient amount

of moisture received through rainfall. This might be the

reason that there was no significant effect of irrigation

regimes on seed cotton yield.

Among four fertigation levels, application of 125 %

RDNK in differential dosageas per crop coefficient

curve (F
4
) produced significantly higher seed cotton

yield over application of 100 % RDNK in differential

dosage as per recommendation (F
1
) and application of

100 % RDNK in differential dosage as per crop

coefficient curve (F
2
) which was statistically at par with

the seed cotton yield obtained with the application of

125 % RDNK in differential dosage as per

recommendation (F
3
) during 2019, 2020 and in means.

While application of 100 % RDNK in differential dosage

as per recommendation (F
1
) resulted in lower seed cotton

yield which was on par with F
2 
during both the years

and in means. Further seed cotton yield obtained through

F
3
 was also comparable with F

2
.

The higher yield recorded with the application of

125 % RDNK in differential dosageas per crop

coefficient curve (F
4
) might be due to applying lower

rates of fertiliser during initial stages and higher rates at

flowering and boll formation stages met the crop nutrient

requirement which made the crop to uptake more

nutrients thereby resulting in producing more yield

attributes finally resulting in higher seed cotton yield

when compared to other fertigation levels (F
3
, F

2 
and

F
1
). On the other hand, F

3
 and F

2
 were also at par with

each other which shows that applying the nutrients

according to the crop growth needs in a more scientific

way (Kc curve based) can also save the amount of ferti-

lisers (25%) used.Further, the higher seed cotton yield

under the treatments F
3
 and F

4
 over F

2 
and F

1
 might be

due to the  increased nutrient availability and absorption

by the crop at the optimum moisture supply coupled

with frequent and higher nutrient supply by fertigation

and consequent better formation and translocation of

assimilates from source to sink. Increase in the seed

cotton yield with the increase in N and K levels were

also earlier reported by Kakade et al. (2017), Bhaskar

(2014), Jayakumar et al. (2014), Aladakatti et al. (2012)

and Hadole et al. (2012).

There was no significant interaction effect between

different drip irrigation and fertigation levels during both

the years on seed cotton yield.

Stalk yield (kg ha-1)

An overview of data (Table 5) indicated that the ir-

rigation levels did not show any significant influence

on stalk yield of cotton crop during both the years and

in means. Among the fertigation levels, application of

125 % RDNK in differential dosage as per crop

coefficient curve (F
4
) produced significantly higher stalk

yield which was at par with the application of 125 %

RDNK in differential dosage as per recommendation

(F
3
). While application of 100 % RDNK in differential

dosage as per recommendation (F
1
) resulted in lower

stalk yield which was comparable with the application

of 100 % RDNK in differential dosageas per crop

coefficient curve (F
2
) during 2019. Higher stalk yield

with the application of 125 % RDNK over 100 % RDNK

in both the fertigation patterns was due to higher

availability of both the two major nutrients (N and K)

in the soil solution which led to higher uptake and better

crop growth which also gave maximum plant height,

LAI and ultimately produced more biological yield.

These results are in accordance with the findings of

Magare et al. (2018). Fertigation in differential dosage

as per crop coefficient curve (F
2
, F

4
) has met the crop

growth needs without much loss, when compared to

other fertigation in differential dosage as per

recommendation (F
1
, F

3
) which produced higher dry

matter production thus resulting in higher stalk yield.

Interaction effect of irrigation and fertigation levels

on stalk yield was found non-significant during 2019,

2020 and in means.

Green cob yield (kg ha-1)

Data presented in Table 6 indicated that, among the

three irrigation regimes, drip irrigation scheduled at 1.0

Epan(I
3
) has recorded significantly higher cob yield over

other two irrigation levels (I
2
 and I

1
), while the lowest

Lavanya et al.
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Table 1: Differential dosage of fertilizer application based on growth stage of cotton crop as per

recommendation by PJTSAU

Crop stage Nutrient dose (kg ha-1 day-1)

N K
2
O

After sowing 35 days (10-45 DAS) 0.56 0.29

Squaring 20 days (45-65 DAS) 1.50 0.58

Flowering and boll formation stage 20 days (65-85 DAS) 1.03 0.78

Boll development 30 days (85-115 DAS) 0.75 0.29

Table 2: Differential dosage of fertilizer application based on growth stage of cotton crop as per crop

coefficient curve

Crop stage Kc values Nutrient dose (kg ha-1 day-1)

N K
2
O

10-25 days 0.45 0.54 0.29

26-31 0.49 0.59 0.31

32-37 0.53 0.64 0.34

38-43 0.57 0.69 0.36

44-49 0.61 0.74 0.39

50-55 0.65 0.79 0.42

56-61 0.69 0.83 0.44

62-67 0.73 0.94 0.47

68-73 0.78 1.00 0.50

74-79 0.83 1.07 0.53

80-85 0.88 1.11 0.57

86-91 0.92 1.17 0.59

92-97 0.97 1.17 0.62

98-103 1.02 1.24 0.66

104-110 1.06 1.28 0.68

Average = 0.74

Table 3: Differential dosage of fertilizer application based on growth stage of sweet corn crop as per recom-

mendation

Crop stage Nutrient dose (kg ha-1 day-1)

N K
2
O

After sowing 20 days (10-30 DAS) 1.31 0.56

Grand growth period 20 days (30-50 DAS) 4.39 1.18

Reproductive stage 20 days (50-70 DAS) 3.30 0.75

cob yield was recorded under drip irrigation scheduled

at 0.6 Epan (I
1
).

The reason for higher cob yield in I
3
 (1.0 Epan) can

be attributed to favourable soil moisture conditions

maintained throughout the crop growth period which

enhanced the photosynthetic rate, biomass accumulation

and partition into economic parts. The lowest yield under

I
1
 (0.6 Epan) might be due to the fact that moisture is

not sufficient to absorb the nutrients by the crop as water

is medium for nutrient absorption found to reduce leaf

area, photosynthesis, biomass production and

consequently cob yield. Robel et al. (2019), Brar et al.

(2018), Bibe et al. (2017), Kada Siddappa et al. (2013)

and Islam et al. (2012) also reported higher yields under

higher irrigation regimes.

Among four fertigation levels, 125 % RDNK in dif-

ferential dosage as per crop coefficient curve (F
4
) regis-

tered significantly higher cob yield over 100 % RDNK

in differential dosage as per recommendation (F
1
) and

100% RDNK in differential dosage as per crop

coefficient curve (F
2
) during both the years and in means.

However, it was statistically at par with the application

of 125 % RDNK in differential dosage as per

recommendation (F
3
). While the lower fresh cob yield

was recorded with the 100 % RDNK in differential

dosage as per recommendation (F
1
) during both the

Assessment of productivity, profitability and economics of cotton-sweetcorn
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Table 4: Differential dosage of fertilizer application based on growth stage of sweet corn as per crop coefficient

curve

Crop stage Kc values Nutrient dose (kg ha-1 day-1)

N K
2
O

10-20 days 0.4 1.54 0.42

21-26 0.51 2 0.53

27-31 0.62 2.4 0.65

32-37 0.74 2.8 0.77

38-43 0.84 3.2 0.88

44-49 0.90 3.5 0.95

50-55 0.98 3.8 1.03

56-61 1.05 4.03 1.10

62-67 1.13 4.3 1.18

68-70 1.15 4.4 1.20

Average =0.83

years. In particular, cob yield obtained through F
1
 and

F
2
 were at par with each other and cob yield obtained

with F
3
was also comparable to F

2
 but was statistically

higher over F
1
, where in 25 % of the nutrients can be

saved with recommendation based sustainable approach

like crop coefficient curve.

According to the crop coefficient curve (F
4
), the

higher yield recorded with 125 per cent RDNK in dif-

ferential dosage could be due to lower fertiliser rates

during the early stages and higher fertiliser rates during

the grand growth period and reproductive stage meeting

crop growth needs, causing the crop to uptake more

nutrients, resulting in a higher cob yield. When

compared to F
1
 and F

3
 treatments, nutrients were

delivered more accurately and scientifically under F
4

and F
2
 treatments. Increased fertiliser levels (N and K)

attributed to adequate nutrient supply under higher

density planting were also responsible for the higher

cob yield under F
3
 and F

4
 fertigation levels over F

1
 and

F
2
, which improved all growth and yield contributing

features. Khanna (2013) and Sharana (2012) all reported

similar findings of increased output with increased

fertiliser rates.

Green fodder yield (kg ha-1)

A scrutiny of data (Table 6) indicated that irrigation

scheduled at 1.0 Epan (I
3
) registered significantly higher

green fodder yield over 0.8 Epan (I
2
) and 0.6 Epan (I

1
)

during both the years and in means, while the fodder

yield recorded under 0.6 Epan (I
1
) remained significantly

inferior to 0.8 Epan (I
2
) and 1.0 Epan (I

3
) during both

the seasons and in means. Lower fodder yield under 0.6

Epan (I
1
) might be due to moisture stress conditions that

resulted in reduced cell expansion, photosynthetic leaf

area, reducing the crop growth and total dry matter

accumulation. The optimum quantity of water at desired

depth led to minimizing the stress felt by the crop and

helped in realizing higher fodder yield under I
3
 irrigation

level. Sharana (2012) also found maximum green fodder

yield under drip irrigation scheduled at 100% Epan over

60 and 80% Epan. Similar findings were also reported

by Bibe et al. (2017), Kada Siddappa et al. (2013) and

Shivakumar et al. (2011)

Among fertigation levels, significantly higher green

fodder yield was realised with the 125 % RDNK in dif-

ferential dosage as per crop coefficient curve (F
4
) over

100% RDNK in differential dosage as per

recommendation (F
1
) and 100 % RDNK in differential

dosage as per crop coefficient curve (F
2
) andwas

statistically on par with the fodder yield obtained with

the 125% RDNK in differential dosage as per

recommendation (F
3
)during both the years and in means.

F
1
 had a lower green fodder yield in both years and in a

mean that was comparable to F
2
, F

2
 had a higher green

fodder yield in both years and in a mean that was

comparable to F
2
. Furthermore, F

3
 yielded green fodder

yields that were comparable to F
2
 and statistically

superior to F
1
. When comparing the two fertigation

patterns, F
1
, F

3
 and F

2
, F

4
, the nutrients were supplied

more precisely to the crop under the F
2
, F

4
 patterns, i.e.

the quantity of fertilisers applied per fertigation event

were in accordance with the plants nutrient needs,

resulting in higher dry matter production and thus higher

fodder yield (F
1
, F

3
). Higher yields with 125 per cent

RDNK above 100 per cent RDNK in all fertigation pat-

terns were attributed to higher availability of all two

key nutrients (N and K) in the soil solution, which

resulted in higher absorption and improved crop growth,

maximum plant height, LAI and ultimately produced

more biological yield. Similarly, Sharana  (2012), Fanish

et al. (2011) also recorded higher fodder yield under

increased levels of fertilisers.

Lavanya et al.
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SYSTEM  EVALUATION  STUDIES

System economic analysis was carried by calcula-

tion of cost of cultivation for different operations for

growing two crops. Influence of different irrigation and

fertigation levels on economics of high density cotton-

sweetcorn production system is presented in Table 7

and 8.

System cost of cultivation (`̀̀̀̀ ha-1)

System cost of cultivation varied from . `96454 to

102928 ha-1 during  2019-20 and  `103775 to 110731

ha-1 during 2020-21 among different treatments. Main

variation in cost of cultivation was due to fertigation

levels of N and K
2
O, cost of water, fertilizers and man

power required for irrigation, fertigation and other

operations among treatments.

Results on economic analysis shows that among

irrigation levels highest cultivation cost incurred with

irrigation scheduled at 1.0 Epan (I
3
) when compared to

other irrigation regimes (I
2
 and I

1
) during 2019-20, 2020-

21 and in mean. This variation in cultivation cost among

irrigation levels is mainly due to cost of water and man

power used for irrigation. Among four fertigation levels

system cost of cultivation was higher with application

of 125 % RDNK as per crop coefficient curve (F
4
) and

application of 125 % RDNK as per recommendation

(F
3
) when compared to application of 100 % RDNK as

per crop coefficient curve (F
2
) and application of 100

% RDNK as per recommendation (F
1
)during 2019-20,

2020-21 and in mean. The deviation in system cost of

cultivation among fertigation levels was mainly due to

quantity of fertilisers used.

System gross returns (`̀̀̀̀ ha-1)

System gross returns were product of marketable

yield (seed cotton, cob and green fodder yield) and

market price of seed cotton, cobs and fodder. The data

related to system gross returns was presented in Table

7. Significantly higher system gross returns were

obtained with drip irrigation scheduled at 1.0 Epan (I
3
)

when compared to 0.8 Epan and 0.6 Epan (I
2
 and I

1
)

during both the seasons and in mean. While, lower gross

returns were recorded with drip irrigation at 0.6 Epan

during 2019-20 and 2020-21. Increased gross returns

with I
3
 was mainly due to high cob and fodder yield

compared to other treatments (I
2
 and I

1
). However, the

seed cotton produced was not significantly differed

among irrigation levels.

Scrutiny of data indicated that system gross returns

were significantly higher with application of 125 %

RDNK as per crop coefficient curve (F
4
) over application

of 100 % RDNK as per crop coefficient curve (F
2
) and

application of 100 % RDNK as per recommendation

(F
1
) and was on par with application of 125 % RDNK

as per recommendation (F
3
) during 2019-20 and 2020-

21. Lower gross returns were obtained from F
1
 and was

on par with F
2
.The higher gross returns among F

3
, F

4

was due to higher seed cotton, fresh cob and green

fodder yield obtained over other fertigation levels

F
1
, F

2
.

The interaction effect of irrigation and fertigation

levels on system gross returns was found non-significant

during 2019-20 and 2020-21.

System net returns (`̀̀̀̀ ha-1)

The data pertaining to system net returns was de-
picted in Table 8. System net returns obtained from drip
irrigated high density cotton and sweetcorn varied sig-
nificantly among different irrigation regimes. Higher
system net returns were recorded with drip irrigation

scheduled at 1.0 Epan (I
3
) which was significantly

superior when compared to drip irrigation at 0.8 Epan
and 0.6 Epan (I

2
 and I

1
) during both the seasons and in

mean. Significantly lower net returns were recorded with
drip irrigation at 0.6 Epan than drip irrigation at 0.8 and
1.0 Epan. Increased net returns under I

3
 was mainly due

to higher seed cotton, cob and fodder yield compared
to other treatments (I

2
 and I

1
). Net returns were

statistically higher with application of 125 % RDNK as
per crop coefficient curve (F

4
) and was on par with

application of 125 % RDNK as per recommendation
(F

3
) during 2019-20, 2020-21 and in mean. While the

lowest net returns were realised from application of 100

% RDNK as per recommendation (F
1
) and was on par

with application of 100 % RDNK as per crop coefficient
curve (F

2
) during both the years and in mean. The higher

net returns among F
3
, F

4 
was mainly due to higher seed

cotton, fresh cob and green fodder yield obtained over
other fertigation levels F

1
, F

2
.

There was no significant interaction effect on system
net returns due to irrigation regimes and fertigation levels
during 2019-20 and 2020-21.

System benefit : cost ratio

The computed data on benefit : cost ratio of high
density cotton- sweetcorn production system was
presented in Table 8. System B:C ratios varied

significantly among different irrigation regimes. B:C
ratios were significantly higher under drip irrigation
scheduled at 1.0 Epan (I

3
) when compared to 0.8 Epan

and 0.6 Epan(I
2
 and I

1
) during 2019-20, 2020-21 and in

mean. Drip irrigation at 0.6 Epan (I
1
) resulted in lower

B:C ratios over other irrigation levels (I
2
 and I

3
). It is

obvious that B: C ratio as well as net returns increased
with increased in cob and fodder yield in sweetcorn crop.
Treatments in which more irrigation water applied
involved with higher system cost of cultivation over the
treatments which received less amount of irrigation
water, but supported to increase in production of cob

and fodder yield resulting in the higher system benefit

cost ratios.
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B:C ratio was higher with the application of 125 %

RDNK as per crop coefficient curve (F
4
) when compared

to application of 100 % RDNK as per recommendation

(F
1
) and application of 100 % RDNK as per crop

coefficient curve (F
2
) but was on par with application

of 125% RDNK as per recommendation (F
3
) during

2019 and 2020 and mean. The higher benefit cost ratio

among F
4 
andF

3
 was due to higher seed cotton, green

cob and fodder yield and net returns obtained over other

fertigation levels F
1
 and F

2
.

The interaction effect between irrigation and

fertigation levels on system benefit cost ratio was not

significant during 2019-20 and 2020-21.

System productivity (kg ha-1 day-1)

The data related to system productivity was pre-

sented in Table 9. Significantly higher system produc-

tivity was obtained with drip irrigation scheduled at 1.0

Epan (I
3
) when compared to 0.8 Epan and 0.6 Epan

(I
2
 and I

1
) during both the seasons and in mean. While,

lower system productivity was recorded with drip irri-

gation at 0.6 Epan during 2019-20 and 2020-21.

Increased system productivity with I
3
 was mainly due

to higher production of cob and fodder yield compared

to other treatments (I
2
 and I

1
). However, the seed cotton

produced was not significantly differed among irrigation

levels.

Data indicated that system productivity was

significantly higher with application of 125 % RDNK

as per crop coefficient curve (F
4
) over application of

100 % RDNK as per crop coefficient curve (F
2
) and

application of 100 % RDNK as per recommendation

(F
1
) and was on par with application of 125 % RDNK

as per recommendation (F
3
) during 2019-20 and 2020-

21. Lower system productivity was obtained from F
1

and was on par with F
2
. The higher system productivity

among F
3
, F

4 
was due to higher seed cotton, fresh cob

and green fodder yield produced over other fertigation

levels F
1
, F

2
.

The interaction effect of irrigation and fertigation

levels on system productivity was found non-significant

during 2019-20 and 2020-21.

System profitability (`̀̀̀̀ ha-1 day-1)

The data pertaining to system profitability was fur-

nished in Table 9. Significantly higher system profit-

ability was obtained with drip irrigation scheduled at

1.0 Epan (I
3
) when compared to 0.8 Epan and 0.6 Epan

(I
2
 and I

1
) during both the seasons and in mean. While,

lower system profitability was recorded with drip irri-

gation at 0.6 Epan during 2019-20 and 2020-21.

Increased system profitability with I
3
 was mainly due

to higher net returns obtained when compared to other

treatments (I
2
 and I

1
).

System profitability varied significantly among

different fertigation levels. Data indicated that system

profitability was significantly higher with application

of 125 % RDNK as per crop coefficient curve (F
4
) over

application of 100 % RDNK as per crop coefficient

curve (F
2
) and application of 100 % RDNK as per

recommendation (F
1
) and was on par with application

of 125 % RDNK as per recommendation (F
3
) during

2019-20 and 2020-21. Lower system profitability was

obtained from F
1
 and was on par with F

2
. The higher

system profitability among F
3
, F

4 
was due to higher net

returns obtained over other fertigation levels F
1
, F

2
.

The interaction effect of irrigation and fertigation

levels on system profitability was found non-significant

during 2019-20 and 2020-21.

Land use efficiency

The land use efficiency was 73.9% and 70.1% during

2019-20 and 2020-21 respectively.

CONCLUSION

Significantly higher system gross returns, system net

returns, system B:C ratio, system profitability and system

productivity were obtained under irrigation at 1.0 Epan

over 0.6 and 0.8 Epan. Higher system gross returns,

system net returns, system B:C ratio, system profitability

and system productivity were recorded with application

of 125 % RDNK in differential dosage as per crop

coefficient curve (F
4
) over application of 100 % RDNK

in differential dosage as per recommendation (F
1
) and

application of 100 % RDNK in differential dosage as

per crop coefficient curve (F
2
) and were on par with

125% RDNK in differential dosage as per

recommendation (F
3
). The land use efficiency was

73.9%  and 70.1 % during 2019-20 and 2020-21

respectively.
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