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Abstract. The adoption of Conservation agriculture (CA) contributes to sustainable production and its advantages include lower inputs and stable yields. This 
study was conducted in the research field of Regional Agricultural Research Station, Bhagetada, Dipayal, Doti during 2014 and 2015 to identify the effect of CA 
on grain yield and income of maize in Maize based cropping system. Both conservation and conventional agricultural (ConvA) practices were evaluated on two 
maize based cropping systems namely maize-wheat-mungbean (M-W-MB) and maize-lentil-mungbean (M-L-MB). For this purpose two maize varieties 
namely Raj Kumar and Arun-2 were used. The average productivity of maize under M-L-MB cropping system was 1.6% higher (5.75 t/ha) than M-W-MB 
cropping system (5.66 t/ha). The average grain yield of maize under CA was 16.7% higher (6.15 t/ha) than ConvA (5.27 t/ha). Rajkumar produced 43% higher 
average grain yield (6.73 t/ha) than Arun-2 variety (4.69 t/ha). The average net benefit was slightly higher (US$ 597.33/ha) under M-L-MB cropping system than 
M-W-MB cropping system (US$ 573.89/ha). Similarly, the average net benefit from CA was 102% higher (US$ 783.67/ha) than ConvA (US$ 386.79/ha). 
Rajkumar variety gave 127% higher average net benefit (US$ 813.49/ha) than Arun-2 (US$ 357.81/ha). The average benefit - cost (B:C) ratio of M-L-MB 
cropping system was slightly higher (1.72) than the average B:C ratio of M-W-MB cropping system (1.70). The average B:C ratio of CA was 42% higher (2.01) 
than ConvA (1.41). The average B:C ratio of Rajkumar variety was found 33% higher (1.95) than Arun-2 (1.46). The higher grain yield, net profit and B:C ratio 
were found in CA practices under M-L-MB cropping system and Rajkumar variety. This study suggests that hybrid maize planting and the adoption of M-L-MB 
cropping system should be used to increase grain yield and economic performance under CA practices.
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Introduction

The agriculture and forestry sector contributes about one third 
(32.6%) of the total gross domestic product of the country. Maize 
(Zea mays L.) is being cultivated in 928761 ha and it is the second 
most important cereal crop after rice (1486951 ha) in Nepal. The 
national average productivity of maize is 2458 kg/ha. Out of the total 
cereal crops cultivating area (3480052 ha) of the nation, maize 
occupies 26.68% (ABPSD, 2014). Amongst the total edible food 
available to each person for a year (227.35 kg), maize provides 
60.39 kg/person/year (FSED, 2012/2013). 

Maize is the third cereal crop after wheat and rice in terms of 
area (2748 ha) and production (5221 t) in Doti district, Nepal. The 
productivity of maize in Doti district is 1900 kg/ha, which is 5.8% and 
22.7% lower than the average productivity of the far western hills 
districts and of the nation, respectively. Out of the total irrigable area 
(10468 ha), only 3145 ha cultivated area of this district is under 
irrigation facility (ABPSD, 2013).

Continuous application of conventional production practices 
contributed to reduce crop productivity and soil organic matter, 
which ultimately contributed to low profit from farm (Sharma and 
Datta, 1985; Hobbs and Gupta, 2000; Sharma et al., 2003; Gupta 
and Sayre, 2007). Therefore, it has become challenging to produce 
more food from the same unit of land. Hence, researchers should 
take lead to identify an agricultural production system to produce 
more food at least cost and resources (Gupta and Seth, 2007). Jat et 
al. (2009) indicated that conservation agriculture (CA) is that  
agriculture production practice, which makes it possible to get more 
food from the same resources at least cost.

Conservation agriculture is being applied in many countries as 

a promising package and its coverage is estimated at 124 million 
hectares globally, that is, United Sates (27 million ha), Brazil (26 
million ha), Argentina (26 million ha), Australia (17 million ha) and 
Canada (14 million ha) and all these countries represent 87% of the 
global adoption of CA (Friedrich et al., 2011). Besides these 
countries, adoption of CA is still in the initial phase and it has 
expanded to cover about 1.5 million ha in India (Jat et al., 2012). CA 
practices have been identified as one of the best alternatives to 
conventional agriculture (ConvA) (Karki et al., 2014). No-tillage 
maize production system supports to conserve soil and water 
resources. It also contributed to reduce production cost and 
improved maize yield. However, very limited works have been done 
so far in Nepal (Karki and Shrestha, 2014b).

Far western agriculture is generally characterized by lower 
yields and lower inputs used than other developed regions of the 
country as well as by greater probability of food deficit and climate 
extremes such as drought. There is therefore potentiality for CA to 
improve in existing productivity of crops. There are very few scientific 
studies directly comparing conservation with conventional 
agriculture practices in different agro-ecological zones and cropping 
system of the country, particularly focusing to the far western hills 
agro-environment. The Agricultural Perspective Plan of Nepal for 20 
years agreed that agriculture is the main basis of poverty alleviation 
(NARC, 2018). CA based crop management practices across the 
various agro-ecologies need to be identified and promoted in Nepal 
(Karki and Shrestha, 2014a). Improved agricultural technologies is 
not sufficiently available to marginal groups of farmers but CA 
presents an option with positive experiences of other countries. The 
objective of the study was to evaluate the crop yields and economic 
return of conservation agriculture systems, and to identify suitable 
cropping system for yield and economic returns under CA system.

* e-mail:hkprasai60@gmail.com 
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Material and methods

Experimental location

This experiment was carried out in the research field of 
Regional Agricultural Research Station (RARS), Bhagetada, 
Dipayal, Doti, Nepal in 2014 and 2015. It is located at the latitude of N 

o o29 15'16.4" and longitude of E 80 55'59.3" (Prasai et al., 2016). 
RARS is situated at the bank of Seti River with the altitude of 546m 
above sea level and it represents an irrigated river basin agro-
environment of the far western hills of the country. 

Plant materials

Two varieties of maize, namely Rajkumar and Arun-2 were used 
in this study. Rajkumar is a hybrid maize variety, registered in Nepal 
in 2010. The yield potential of this variety is 8-9 t/ha and maturity is 
100-110 days. Similarly, Arun-2 is an open pollinated maize variety, 
introduced in 1982. The origin of this variety is Mexico CIMMYT 
(NARC, 2018). Its yield potential is 3 t/ha and maturity is 80-90 days. 

Arun-2 was obtained from National Maize Research Program, 
Rampur, Chitwan, Nepal. Rajkumar was collected from Dawadi 
Agrovet, Chitwan, Nepal.

Agrometeorological observation

The maximum and minimum temperature of the entire crop 
growing season that is, seeding to tasseling, tasseling to silking and 
silking to maturity of Rajkumar variety was found higher in 2014 than 
2015. The maximum and minimum temperature during the crop 
stage of seeding to tasseling and silking to maturity of Arun-2 variety 
was found higher in 2014 than 2015 whereas the maximum and 
minimum temperature during tasseling to silking crop stage of Arun-
2 variety was found higher in 2015 than 2014 (Table 1).

The total rainfall of maize growing season of both varieties was 
found higher in 2014 than 2015. The total rainfall during the crop 
stage of seeding to tasseling and silking to maturity of both varieties 
was found higher in 2014 than 2015 whereas total rainfall during the 
crop stage of tasseling to silking of both varieties was found higher in 
2015 than 2014 (Table 2).

oTable 1. Maximum and minimum temperatures ( C) of maize growing season, 2014-2015 

Crop stage
2014 2015

 Max   Min  Max   Min
Rajkumar Arun-2 Rajkumar Arun-2 Rajkumar Arun-2 Rajkumar Arun-2

Seeding to tasseling

Tasseling to silking

Silking to maturity

34.7

33.5

34.1

34.9

32.6

34.4

23.9

24.2

21.7

23.9

23.9

23.4

32.9

31.7

33.6

32.9

33.2

34.2

23.1

23.6

20.4

22.8

24.5

22.4

Experimental design and treatment detail

The split-split plot design was applied during the layout of the 
experiment and the experiment was replicated four times (Table 3). 
Three factors such as cropping system, cultural practices and 
variety were applied as main plot, sub plot and sub-sub plot factors, 
respectively, during the randomization of the experiment. Two 
cropping systems such as maize-wheat-mungbean (M-W-MB) and 
maize-lentil-mungbean (M-L-MB) cropping system were taken as 
main plot factor; two cultural practices, that is, conservation and 
conventional practices were applied as sub plot factor. Similarly, 
Rajkumar as hybrid and Arun-2 as open pollinated maize varieties 
were used as sub-sub plot factors.

Table 2. Rainfall (mm) of maize growing season, 2014-2015 

Crop stage
2014 2015

Rajkumar Arun-2

Seeding to tasseling

Tasseling to silking

Silking to maturity

Total for crop season

367.6

11.4

189.6

568.6

Rajkumar Arun-2

362.1

5.5

187.5

555.1

319.0

61.0

82.9

533.0

311.0

8.0

82.9

401.0

Table 3. Treatment details of the experiment 

S.N. Particulars

Main plot

1.

2.

Sub plot

1.

2.

Sub sub plot

1.

2.

Cropping system

Maize-wheat-mungbean (M-W-MB)

Maize-lentil-mungbean (M-L-MB)

Cultural practices

Conservation agriculture (CA)

Conventional agriculture (ConvA)

Variety

Rajkumar

Arun-2



Grain yield 
kg
ha

( (= F.W          x (100 - HMP) x S x 10000
. 

kg
plot( (

(100 - DMP) x NPA
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Cultural practices

The whole experimental area was irrigated before seeding of 
the experiment. In conservation practices, there was no tillage of the 
plots and small furrows were open with the help of a small pointed 
kuto. Farm yard manure and chemical fertilizers were placed into 
furrows and were mixed with soil before seeding in the conservation 
plots whereas conventional plots were tilled. A small hole was made 
with the help of a peg and seed was dropped into the hole and was 
covered with soil. The maize stover were cut above 30cm above and 
spreaded over plots of conservation agriculture whereas the stoves 
were cut from ground surface and were removed from the plots of 

conventional practices. Three tillage was done by small hand tractor 
in the whole plots of the conventional practices. The farm yard 
manure fertilizer was sprayed in the conventional plots before tilling 
the plots and chemical fertilizers were applied and mixed with soil 
after tilling the plots. Row to row and plant to plant spacing was 
maintained by 75×25cm. The farm yard manure was applied at the 
rate of 10 t/ha and chemical fertilizer was applied at the rate of 
120:60:40 NPK kg/ha. Nitrogen fertilizer was applied in two split 
doses whereas phosphorus and potassium fertilizers were applied 
as basal dose. Three irrigations; before seeding, 30 and 60 days 
after seeding were applied in all experimental plots. The plot size 

2was 18m . The detail of the production cost was as below (Table 4).

Table 4. Production cost of maize in the conservation and conventional agriculture experimental plots

Production variables

Production cost (US$/plot*)
Conservation practices

Land preparation

Compost

Urea, DAP, Potash

Seed

Plot preparation and seeding

Cost of residues

Intercultural operation + irrigation

Harvesting shelling

Seed drying

Total cost

-

0.15

0.24

0.14

0.36

0.05

0.15

0.28

0.06

1.43

-

0.15

0.24

0.03

0.36

0.05

0.15

0.28

0.06

1.32

0.17

0.15

0.24

0.14

0.41

-

0.30

0.28

0.06

1.75

0.17

0.15

0.24

0.03

0.41

-

0.30

0.28

0.06

1.64

Conventional practices

Rajkumar Arun-2 Rajkumar Arun-2

Data collection

Using the formula below adopted by Carangal (1971), Shrestha 
et al. (2018) and Kandel et al. (2018) grain yield (kg/ha) at 15% 
moisture content was estimated:

Where:

F.W. = Fresh weight of ear in kg per plot at harvest;

HMP = Grain moisture percentage at harvest;

DMP = Desired moisture percentage, 15%;
2NPA = Net harvest plot area, m ;

S = Shelling coefficient, 0.8.

Economic analysis

The total cost for different operations based on treatments was 
accounted. The gross income from each operation in terms of 
Nepalese currency (NRs.) per hectare was calculated. The net 
income was calculated by using the formula: 

Net Income = Gross income – Total cost.

Similarly, the benefit-cost ratio (B:C) ratio was calculated by the 
following formula adopted by BK and Shrestha, 2014 and Shrestha, 

2015.

B:C ratio =  Gross income/Total cost.

The NRs was converted to US $, where US$ 1= NRs. 119.03 at 
exchange rate of 11 October, 2018.

Soil moisture content

Soil sample was taken from 0-15cm depth from each plot and 
the sample was put into the soil moisture box and the moisture boxes 
were of 100g capacity. After weighting and recording the fresh 
weight of the sample, it was dried in an oven at constant temperature 

oof 105 C for 72h to get constant dry weight. Soil moisture content 
was calculated by using the formula of Balasubramaniyan and 
Palaniappan (2014):

Statistical analysis

All agronomic data from trials were analyzed using a split split-

plot design ANOVA analysis. The experimental data were processed 

by using Excel 2010 and analyzed by using Genestat 13.2. The 

significance differences among the means were tested using least 

significance difference (LSD) at 5% (Williams and Abdi, 2010; Baral 

et al., 2016).

*US$ 1= NRs. 119.03
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Results

Effect of conservation agriculture on maize yield

Conservation agriculture (CA) practice produced 25% higher 
grain yield (5.79 t/ha) than conventional (4.62 t/ha) in 2014. Similarly, 
CA recorded about 10% higher grain yield (6.50 t/ha) than 
conventional agriculture (ConvA) practice (5.91 t/ha) in 2015, too. 
The difference in grain yield between conservation and conventional 

practices was found significant (p<0.05-p<0.01) in both years. The 
mean grain yield of maize produced under M-L-MB cropping system 
was found 1.6% higher (5.75 t/ha) than M-W-MB cropping system 
(5.66 t/ha). In case of variety, Rajkumar produced 43.5% higher 
average grain yield (6.73 t/ha) than Arun-2 (4.69 t/ha) and 
statistically the difference in grain yield between the two varieties 
was found significant (p<0.01) in both years (Table 5).

Table 5. Individual effects of cropping systems, cultural practices and varieties on grain yield of maize at
conservation agriculture experiment, 2014-2015

Cropping system Grain yield of maize (t/ha)
2014

M-W-MB

M-L-MB

Mean

F test

CV, % 

LSD (0.05)

5.10

5.32

5.21

**

0.7

0.082

2015 Mean Varieties 2014 2015 Mean

6.23

6.19

6.21

ns

4.0

5.66

5.75

5.71

ns

6.19

Rajkumar

Arun-2

Mean

F test

LSD (0.05)

6.20

4.21

5.21

**

0.347

7.25

5.16

6.21

**

0.424

6.73

4.69

5.71

**

0.259

Cultural practices

Conservation agriculture 

Conventional agriculture 

Mean 

F test

LSD (0.05)

5.79

4.62

5.21

**

0.595

6.50

5.91

6.21

*

0.392

6.15

5.27

5.71

**

0.318

*Values are significantly different at 5% level of significance, **highly significantly different at 1% level of significance,
 ns: Non significant, M-W-MB: Maize-wheat-mungbean, M-L-MB: Maize-lentil-mungbean 

Interaction effect of cropping systems and cultural practices 
indicated that interaction of M-L-MB cropping system and CA 
practices resulted in 1.6% higher mean grain yield (6.19 t/ha) than 
the average grain yield obtained from the interaction of M-W-MB 
cropping system and CA practices (6.09 t/ha). Similarly, interaction 
effect of M-W-MB cropping system and CA practices produced 16% 
higher mean grain yield (6.09 t/ta) compared with the mean grain 
yield obtained from the interaction effect of same cropping system 
and ConvA practices (5.22 t/ha). Interaction of M-L-MB cropping 

system and CA practices resulted in 16% higher average grain yield 
(6.19 t/ha) than the average grain yield recorded from the interaction 
of the same cropping system and ConvA practices (5.31 t/ha). 
Interaction effect of CA practice with both cropping systems 
indicated 16% higher grain yield (6.14 t/ha) compared with the 
average grain yield (5.26 t/ha) resulting from the interaction effect of 
ConvA practices with both cropping systems (Table 6). 

Table 6. Interaction effect of cropping system and cultural practices on grain yield of maize at conservation
 agriculture experiment, 2014-2015.

Cropping system

Cultural practices

2014

M-W-MB

M-L-MB

Mean

F test

CV, % 

5.79

5.79

5.79

ns

9.3

2015 Mean 2014 2015 Mean

6.40

6.60

6.50

ns

5.2

6.09

6.19

6.14

ns

10.23

4.40

4.85

4.62

6.05

5.78

5.91

5.22

5.31

5.26

*ns: Non-significant, M-W-MB: Maize-wheat-mungbean, M-L-MB: Maize-lentil-mungbean 

Grain yield of maize (t/ha)
Conservation agriculture Conventional agriculture
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Regarding the interaction effect of cropping systems with 
varieties, about 4% higher mean grain yield was produced from the 
interaction of M-L-MB cropping system with Rajkumar variety (6.85 
t/ha) than grain yield recorded from the interaction effect of M-W-MB 
cropping system with Rajkumar (6.60 t/ha). Similarly, 1.5% higher 

grain yield was recorded from the interaction effect of M-L-MB 
cropping system with Arun-2 variety (4.72 t/ha) than the mean grain 
yield (4.65 t/ha) in the interaction of the same variety with M-W-MB 
cropping system (Table 7).

Table 7. Interaction effect of cropping system and varieties on grain yield of maize in conservation agriculture experiment,
2014-2015 

Cropping system

Grain yield of maize (t/ha)

2014

M-W-MB

M-L-MB

Mean

F test

5.99

6.42

6.20

ns

2015 Mean 2014 2015 Mean

7.21

7.29

7.25

ns

6.60

6.85

6.72

ns

4.22

4.20

4.21

5.09

5.24

5.16

4.65

4.72

4.68

*ns: Non-significant, M-W-MB: Maize-wheat-mungbean, M-L-MB: Maize-lentil-mungbean 

 Rajkumar Arun-2

Interaction of CA practices with Rajkumar variety recorded 17% 
higher average grain yield (7.27 t/ha) than the grain yield resulting 
from interaction of ConvA practices with the same variety (6.18 t/ha). 
Similarly, 15% higher mean grain yield resulted from the interaction 

effect of CA practice with Arun-2 variety (5.02 t/ha) compared with 
the average grain yield produced from the interaction effect of ConvA 
practices with the same variety (4.35 t/ha) (Table 8).

Table 8. Interaction effect of cultural practices and varieties on grain yield of maize at conservation agriculture experiment,
2014-2015 

Cultural practices

Grain yield of maize (t/ha)

2014

CA

ConvA

Mean

F test

6.91

5.50

6.20

ns

2015 Mean 2014 2015 Mean

7.62

6.87

7.24

ns

7.27

6.18

6.72

ns

4.67

3.75

4.21

5.37

4.96

5.16

5.02

4.35

4.68

*ns: Non-significant, CA: Conservation agriculture, ConvA: Conventional agriculture

 Rajkumar Arun-2

Regarding the interaction effect of cropping systems, cultural 
practices and varieties on grain yield of maize, interaction effect of 
M-W-MB cropping system and CA practice with Rajkumar variety 
produced 17% higher mean grain yield (7.13 t/ha) than the mean 
grain yield of ConvA practices (6.07 t/ha). Similarly, interaction effect 
of M-W-MB cropping system and CA with Arun-2 variety recorded 
15% higher grain yield (5.06 t/ha) than ConvA practices (4.39 t/ha). 
Interaction effect of M-L-MB cropping system and CA practice with 
Rajkumar variety produced 17% higher mean grain yield (7.40 t/ha) 
than the mean grain yield from interaction with ConvA practices 
(6.30 t/ha) whereas 15% higher mean grain yield of maize was 
produced from interaction effect of M-L-MB cropping system and CA 
practices with Arun-2 (4.98 t/ha) than ConvA practices (4.32 t/ha). 
Interaction effect of M-L-MB cropping system, CA practices and 
Rajkumar variety recorded about 4% higher mean grain yield than 
from interaction effect of M-W-MB cropping system with the same 
cultural practices and variety whereas interaction effect M-L-MB 

cropping system and CA practices with Arun-2 variety recorded 
1.6% lower mean grain yield than from interaction of M-W-MB 
cropping system with the same cultural practices and variety (Table 
9). 

Effect of conservation agriculture on profitability from maize 
crop

Production cost of maize. The average production cost of maize 
seeded in 2014-2015 under M-W-MB and M-L-MB cropping 
systems was found at par (US$ 886.58/ha). The average production 
cost of maize seeded under CA practices was found 18.7% lower 
(US$ 764.68/ha) than ConvA practices (US$ 941.36/ha). Similarly, 
the production cost of Rajkumar variety was found 7% higher (US$ 
882.38/ha) than the production cost of Arun-2 (US$ 823.57/ha). The 
production cost of Rajkumar variety was high due to the high price of 
seed of hybrid variety than open pollinated (Figure 1).
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Table 9. Interaction effect of cropping system, cultural practices and varieties on grain yield of maize at conservation
agriculture experiment, 2014-2015

Cultural 

practices

Cropping system

Maize-wheat-mungbean Maize-lentil-mungbean

Rajkumar

CA

ConvA

Mean

F test

CV, %

6.86

5.12

5.99

ns

8.6

7.13

6.07

6.60

ns

8.80

5.39

5.10

5.24

5.06

4.39

4.72

6.96

5.88

6.42

7.86

6.73

7.29

5.35

4.82

5.08

4.98

4.32

4.65

Grain yield (t/ha)

Arun-2 Rajkumar Arun-2

2014 2015 Mean 2014 2015 Mean 2014 2015 Mean 2014 2015 Mean

7.41

7.01

7.21

ns

8.9

4.72

3.68

4.20

7.40

6.30

6.85

4.72

3.81

4.26

*ns: Non-significant, CA: Conservation agriculture, ConvA: Conventional agriculture
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Figure 1. Production cost (US$/ha) of maize crop under 

conservation agriculture experiment, 2014-2105

Table 10. Individual effects of cropping systems, cultural practices and varieties on net benefit and benefit - cost ratio 
of maize crop in conservation agriculture experiment, 2014-2015

Cropping system 2014

M-W-MB

M-L-MB

Mean

F test

CV, % 

LSD (0.05)

431.40

487.52

459.46

**

2.0

20.67

2015 Mean 2014 2015 Mean

716.46

707.13

711.75

ns

8.7

573.89

597.33

585.57

ns

15.2

1.54

1.59

1.56

**

0.4

0.013

1.86

1.85

1.85

ns

3.9

1.70

1.72

1.71

ns

6.06

 **highly significantly different at 1% level of significance, ns: Non-significant, M-W-MB: Maize-wheat-mungbean,
M-L-MB: Maize-lentil-mungbean 

Net benefit (US $/ha) Benefit - cost ratio (B:C)

Cultural practices

CA

ConvA

Mean

F test

LSD (0.05)

694.78

224.15

459.46

**

150.05

874.15

549.36

711.75

**

99.97

784.46

386.75

585.60

**

80.23

1.90

1.23

1.56

**

0.16

2.13

1.58

1.85

**

0.13

2.01

1.41

1.71

**

0.12

Varieties

Rajkumar

Arun-2

Mean

F test

LSD (0.05)

681.51

237.42

459.46

**

87.37

945.48

478.11

711.75

**

107.45

813.49

357.81

585.65

**

65.36

1.81

1.32

1.56

**

0.09

2.10

1.61

1.85

**

0.13

1.95

1.46

1.70

**

0.11
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Net benefit and benefit - cost ratio of maize production under CA 
experiment. The average net benefit from maize crop seeded under 
the experimental plots of M-L-MB cropping system was found 4% 
higher (US$ 597.33/ha) than M-W-MB cropping system (US$ 
573.89/ha). Similarly, benefit - cost (B:C) ratio of maize crop studied 
under M-L-MB cropping system was found 1.72 whereas it was 1.70 
in M-W-MB cropping system. The net benefit from the maize crop 
studied under the experimental plots of CA was found 200% higher 
(US$ 694.78/ha) than CA (US$ 224.15/ha) in 2014 and in 2015, it 
was 59% higher (US$ 874.15/ha) than ConvA (US$ 549.36/ha). The 
difference in net benefit between CA and ConvA agriculture was 
found significant (p<0.01) in both years. Similarly, the B:C ratio of the 
maize crop studied under CA was found 54% higher (1.90) than 
ConvA (1.23) in 2014 whereas it was 34% higher (2.13) in CA than 
ConvA (1.58) in 2015. The difference in B:C ratio between 
conservation and conventional agriculture was found statistically 
significant (p<0.01) in both years. The variety Rajkumar recorded 
127% higher average net benefit (US$ 813.49/ha) than Arun-2 (US$ 
357.81/ha). The difference in net benefit between the two varieties 
was found significant (p<0.01) in both years. The average benefit -  

cost ratio of Rajkumar variety was found 33% higher (1.95) than 
Arun-2 (1.46). The difference in benefit - cost ratio between the two 
varieties was found significant (p<0.01) in both years (Table 10). 

Interaction effect of M-W-MB cropping system and CA recorded 
106% higher average net benefit (US$ 772.1/ha) than the net benefit 
obtained from the interaction effect of the same cropping system and 
ConvA (US$ 373.9/ha). Similarly, the interaction effect of M-L-MB 
cropping system and CA resulted in 100 higher average net benefit 
(US$ 797.3/ha) than the net benefit resulting from the interaction 
effect of the same cropping system and ConvA practices (US$ 
397.4/ha). Regarding the interaction effect of cropping system and 
cultural practices on benefit-cost ratio, the interaction effect of M-W-
MB cropping system and CA recorded 43.9% higher average B:C 
ratio (2.00) than the average B:C ratio obtained from the interaction 
effect of the same cropping system and ConvA (1.39). Similarly, 
interaction of M-L-MB cropping system and CA recorded 43.9% 
higher average B:C ratio (2.03) than the average B:C ratio (1.41) 
obtained from the interaction of the same cropping system and 
ConvA (Table 11).

Table 11. Interaction effect of cropping system and cultural practices on net benefit and benefit - cost ratio of maize crop 
in conservation agriculture experiment, 2014-2015

Cropping 

system

Cultural practices

Net benefit (US $/ha) Benefit - cost ratio (B:C)

CA

M-W-MB

M-L-MB

Mean

F test

CV, % 

694.8

694.8

694.8

ns

26.7

772.1

797.3

784.7

ns

25.2

584.7

515.0

549.4

373.9

397.4

385.6

1.90

1.90

1.90

ns

8.5

2.10

2.16

2.13

ns

5.7

1.61

1.54

1.57

1.39

1.41

1.40

ConvA

2014 2015 Mean 2014 2015 Mean 2014 2015 Mean 2014 2015 Mean

848.5

899.8

873.7

ns

11.5

162.9

280.6

221.8

2.00

2.03

2.01

ns

10.2

1.17

1.29

1.23

*ns: Non-significant, CA: Conservation agriculture, ConvA: Conventional agriculture, M-W-MB: Maize-wheat-mungbean,
M-L-MB: Maize-lentil-mungbean

CA ConvA

Interaction effect of M-W-MB cropping system and Rajkumar 
variety recorded 112% higher average net profit (US$ 780.5/ha) 
compared with the average net profit obtained from the interaction of 
the same cropping system and Arun-2 (US$ 367.1/ha). Similarly, 
interaction effect of M-L-MB cropping system and Rajkumar variety 
indicated 142% higher average net profit (US$ 846/ha) than the 
average net profit resulting from the interaction effect of M-L-MB 
cropping system and Arun-2 (US$ 348.6/ha). Regarding the 
interaction effect of cropping system and varieties on benefit - cost 

ratio, 30.6% higher average B:C ratio was found from the interaction 
effect of M-W-MB cropping system and Rajkumar (1.92) than the 
average benefit - cost ratio revealed from the interaction effect of the 
same cropping system and Arun-2 (1.47) whereas interaction effect 
of M-L-MB cropping system and Rajkumar variety recorded 37% 
higher average B:C ratio (1.99) compared with the average B:C ratio 
resulting from the interaction of the same cropping system and Arun-
2 (1.45) (Table 12).

Table 12. Interaction effect of cropping system and varieties on net benefit and benefit - cost ratio of maize crop at
conservation agriculture experiment, 2014-2015 

Cropping 

system

Net benefit (US $/ha) Benefit - cost ratio (B:C)

Rajkumar

M-W-MB

M-L-MB

Mean

F test

626.7

735.9

681.3

ns

780.5

846.0

813.2

ns

498.2

457.9

478.0

367.1

348.6

357.9

1.75

1.87

1.81

ns

2.09

2.12

2.10

ns

1.62

1.58

1.60

1.47

1.45

1.46

Arun-2

2014 2015 Mean 2014 2015 Mean 2014 2015 Mean 2014 2015 Mean

935.1

956.1

945.1

ns

236.1

238.6

236.9

1.92

1.99

1.95

ns

1.32

1.32

1.32

*ns: Non-significant, M-W-MB: Maize-wheat-mungbean, M-L-MB: Maize-lentil-mungbean

Rajkumar Arun-2
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Interaction effect of CA and Rajkumar variety indicated 77% 
higher average net benefit (US$ 1041.7/ha) compared with the 
average net benefit obtained from the interaction effect of ConvA 
and the same variety (US$ 588.1/ha). Similarly, interaction effect of 
CA and Arun-2 variety showed 186% higher average net benefit 
(US$ 530.1/ha) than the average net benefit revealed from the 
interaction of ConvA and the same variety (US$ 185.7/ha). 

Regarding the interaction effect of cultural practices and varieties on 
B:C ratio, interaction effect of CA and Rajkumar variety indicated 
43.7% higher average B:C ratio (2.30) than the B:C ratio obtained 
from the interaction effect of ConvA and the same variety (1.60) 
whereas interaction effect of CA and Arun-2 variety recorded 43.3% 
higher average B:C ratio (1.72) than the B:C ratio resulting from the 
interaction effect of ConvA and the same variety (1.20) (Table 13).

Table 13. Interaction effect of cultural practices and varieties on net benefit and benefit - cost ratio of maize crop 
at conservation agriculture experiment, 2014-2015 

Cultural 

practices

Net benefit (US $/ha) Benefit - cost ratio (B:C)

Rajkumar

CA

ConvA

Mean

F test

LSD (0.05)

946.8

415.9

681.3

ns

1041.71

588.1

815.8

ns

618.3

337.7

478.0

530.1

185.7

357.8

2.19

1.43

1.81

*

0.18

2.42

1.78

2.10

ns

1.84

1.37

1.60

1.72

1.20

1.46

Arun-2

2014 2015 Mean 2014 2015 Mean 2014 2015 Mean 2014 2015 Mean

1138.3

760.3

949.3

ns

441.9

32.8

236.9

2.30

1.60

1.95

ns

1.60

1.04

1.32

Rajkumar Arun-2

*Values are significantly different at 5% level of significance, ns: Non-significant, CA: Conservation agriculture, 
ConvA: Conventional agriculture

Regarding the interaction effect of cropping system, cultural 
practices and varieties, interaction effect of M-W-MB cropping 
system and CA with Rajkumar variety resulted in 79.8% higher 
average net benefit (US$ 1003.9/ha) than the average net benefit 
obtained from the interaction effect of the same cropping system and 
ConvA with the same variety (US$ 557.8/ha). Similarly, the 
interaction effect of M-W-MB cropping system and CA with Arun-2 
variety indicated 177% higher average net benefit (US$ 539.4/ha) 
compared with the average net benefit recorded from the interaction 
effect of the same cropping system and ConvA with the same variety 

(US$ 194.9/ha). The interaction effect of M-L-MB cropping system 
and CA with Rajkumar variety recorded 73% higher average net 
benefit (US$ 1073.7/ha) than the average net benefit produced from 
the interaction effect of the same cropping system and ConvA with 
the same variety (Rs.US$ 618.3/ha) whereas the interaction effect of 
the same cropping system and CA with Arun-2 variety recorded 
195% higher average net benefit (US$ 520.9/ha) compared with the 
average net benefit recorded from the interaction effect of the same 
cropping system and ConvA with the same variety (US$ 176.6/ha) 
(Table 14).

Table 14. Interaction effect of cropping system, cultural practices and varieties on net benefit of maize crop at conservation
agriculture experiment, 2014-2015

Cultural 

practices

Cropping system

Maize-wheat-mungbean Maize-lentil-mungbean

Rajkumar

CA

ConvA

Mean

F test

CV, % 

942.6

318.4

630.9

ns

24.7

1003.9

557.8

780.5

ns

21.64

623.4

372.2

497.3

539.4

194.9

375.5

960.3

511.6

735.9

1187.1

725.0

956.1

612.4

304.1

457.9

520.9

175.6

347.8

Arun-2 Rajkumar Arun-2

2014 2015 Mean 2014 2015 Mean 2014 2015 Mean 2014 2015 Mean

1073.7

796.4

935.1

ns

19.5

455.3

16.80

236.1

1073.7

618.3

846.0

429.3

48.7

238.6

*ns: Non-significant, CA: Conservation agriculture, ConvA: Conventional agriculture

Net benefit (US $/ha) Benefit - cost ratio (B:C)

Interaction effect of M-W-MB cropping system and CA with 
Rajkumar variety resulted in 43.9% higher average B:C ratio (2.26) 
than the average B:C ratio recorded from the interaction effect of the 
same cropping system and ConvA with the same variety (1.57). 
Similarly, the interaction effect of the same cropping system and CA 
with Arun-2 variety produced 42.9% higher average B:C ratio (1.73) 
than the average B:C ratio resulting from the interaction effect of the 
same cropping system and ConvA with the same variety (1.21) 
whereas the interaction effect of M-L-MB cropping system and CA 

with Rajkumar variety recorded 43.3% higher average B:C ratio 
(2.35) compared with the average B:C ratio indicated from the 
interaction effect of the same cropping system and ConvA with the 
same variety (1.64). Similarly, interaction effect of the same cropping 
system and CA with Arun-2 variety recorded 43.7% higher average 
B:C ratio (1.71) than the average B:C ratio (1.19) resulting from the 
interaction effect of the same cropping system and ConvA with Arun-
2 variety (Table 15).
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Soil moisture. Soil moisture of the CA experimental plots were 
recorded from 30 to 90 days after seeding in 7 days' interval. The 
average soil moisture of the experimental plots under maize-wheat-
mungbean was found slightly higher (10.91%) than the experimental 
plots of maize-lentil-mungbean cropping system (10.87%). The 
average soil moisture recorded from the CA experimental plots were 
found 9.4% higher (11.41%) than the average soil moisture recorded 
from the experimental plots of ConvA (10.43%). The difference in soil 

moisture between CA and ConvA agriculture was found significant 
(p<0.05-p<0.01) in all readings except the readings of 90 days after 
seeding. Although the difference in soil moisture between thein two 
varieties was not found statistically significant, the average soil 
moisture of the Rajkumar variety seeded experimental plots were 
found 2.5% higher (11.02%) than Arun-2 variety seeded 
experimental plots (10.75%) (Table 16).

Table 15. Interaction effect of cropping system, cultural practices and varieties on benefit - cost ratio of maize crop 
in conservation agriculture experiment, 2014-2015

Cultural 

practices

Cropping system

Maize-wheat-mungbean Maize-lentil-mungbean

Rajkumar

CA

ConvA

Mean

F test

CV, % 

2.18

1.33

1.75

ns

8.2

2.26

1.57

1.91

ns

8.8

1.85

1.41

1.63

1.73

1.21

1.47

2.21

1.53

1.87

2.49

1.75

2.12

1.83

1.33

1.58

1.71

1.19

1.45

Arun-2 Rajkumar Arun-2

2014 2015 Mean 2014 2015 Mean 2014 2015 Mean 2014 2015 Mean

2.35

1.82

2.08

ns

9.1

1.62

1.02

1.32

2.35

1.64

1.99

1.58

1.05

1.31

*ns: Non-significant, CA: Conservation agriculture, ConvA: Conventional agriculture

Benefit - cost ratio (B:C)

Table 16. Individual effects of cropping systems, cultural practices and varieties on soil moisture of maize crop 
in conservation agriculture experiment, 2015

Cropping system 30 DAS

M-W-MB

M-L-MB

Mean

F test

CV, % 

10.89

10.26

10.57

ns

4.6

45 DAS 60 DAS 75 DAS 90 DAS Mean

10.45

10.66

10.55

ns

3.1

11.37

11.76

11.56

ns

6.2

12.00

11.57

11.78

ns

7.8

9.85

10.08

9.96

ns

5.4

10.91

10.87

10.89

Soil moisture from 30 to 90 days after seeding, %

Cultural practices

CA

ConvA

Mean

F test

LSD (0.05)

11.06

10.08

10.57

*

0.79

11.10

10.01

10.55

**

0.64

12.11

11.01

11.56

**

0.44

12.61

10.96

11.78

*

1.20

10.17

9.97

10.07

ns

11.41

10.43

10.92

Varieties

Rajkumar

Arun-2

Mean

F test

10.90

10.24

10.57

ns

10.88

10.23

10.55

ns

11.66

11.46

11.56

ns

11.73

11.84

11.78

ns

9.93

10.00

9.96

ns

11.02

10.75

10.88

*Values are significantly different at 5% level of significance, **highly significantly different at 1% level of significance, 
ns: Non-significant, DAS: Days after seeding, M-W-MB: Maize-wheat-mungbean, M-L-MB: Maize-lentil-mungbean
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Interaction effect of M-W-MB cropping system and CA resulted 
in 10.8% higher average soil moisture (11.47%) than the average 
soil moisture recorded from the interaction effect of the same 
cropping system and ConvA (10.35%). Similarly, the interaction 

effect of M-L-MB cropping system and CA produced 9.25% higher 
average soil moisture (11.34%) than the average soil moisture 
(10.38%) obtained from the interaction effect of the same cropping 
system and ConvA (Table 17).

Table 18. Interaction effect of cropping system and varieties on soil moisture of maize crop in conservation 
agriculture experiment, 2015 

Cropping 

system

Soil moisture from 30 to 90 days after seeding (%)

Rajkumar

M-W-MB

M-L-MB

Mean

F test

30

11.43

11.90

11.66

ns

60

9.91

9.95

9.93

ns

90

10.98

11.06

11.02

Mean45

10.68

11.08

10.88

ns

75

11.74

11.72

11.73

ns

30

10.62

9.86

10.24

45

10.22

10.25

10.23

60

11.30

11.62

11.46

75

9.79

10.21

10.00

90

10.84

10.67

10.75

Mean

Arun-2

11.15

10.65

10.90

ns

12.25

11.42

11.83

*ns: Non-significant, M-W-MB: Maize-wheat-mungbean, M-L-MB: Maize-lentil-mungbean

The interaction effect of M-W-MB cropping system and 
Rajkumar variety indicated slightly higher average soil moisture 
(10.98%) than the average soil moisture obtained from the 
interaction of the same cropping system and Arun-2 variety 
(10.84%) whereas the interaction effect of M-L-MB cropping system 

and Rajkumar variety resulted in 3.6% higher average soil moisture 
(11.06%) than the average soil moisture obtained from the 
interaction effect of the same cropping system and Arun-2 variety 
(10.67%) (Table 18).

Interaction effect of CA and Rajkumar variety indicated 12.3% 
higher average soil moisture (11.66%) than the average soil 
moisture obtained from the interaction effect of ConvA and the same 
variety (10.38%). Similarly, the interaction effect of CA and Arun-2 

variety recorded 7.8% higher average soil moisture (11.16%) than 
the average soil moisture resulting from the interaction effect of 
ConvA and the same variety (10.35%) (Table 19).

Table 19. Interaction effect of cultural practices and varieties on soil moisture of maize crop in conservation 
agriculture experiment, 2015 

Cultural 

practices

Soil moisture (%) at 15 days interval from 30 to 90 days after seeding

Rajkumar

CA

ConvA

Mean

F test

30

12.33

11.00

11.7

ns

60

10.20

9.66

9.93

ns

90

11.66

10.38

11.02

Mean45

11.40

10.36

10.9

ns

75

12.78

10.68

11.7

ns

30

10.53

9.94

10.23

45

10.80

9.67

10.23

60

11.89

11.03

11.46

75

10.13

9.88

10.00

90

11.16

10.35

10.75

Mean

Arun-2

11.59

10.21

10.9

ns

12.44

11.24

11.84

*ns: Non-significant, CA: Conservation agriculture, ConvA: Conventional agriculture

Table 17. Interaction effect of cropping system and cultural practices on soil moisture of maize crop in conservation 
agriculture experiment, 2015 

Cropping 

system

Soil moisture from 30 to 90 days after seeding, %

Conservation agriculture Conventional agriculture

M-W-MB

M-L-MB

Mean

F test

CV, % 

30 60 90 Mean45 75

*ns: Non-significant, M-W-MB: Maize-wheat-mungbean, M-L-MB: Maize-lentil-mungbean

30 45 60 75 90

11.28

10.84

11.06

ns

6.10

12.07

12.15

12.11

ns

3.10

9.97

10.34

10.15

ns

4.10

11.47

11.34

11.40

10.89

11.31

11.10

ns

5.00

13.16

12.06

12.61

ns

8.30

10.49

9.67

10.08

10.02

10.01

10.03

10.66

11.36

11.01

10.84

11.08

10.96

9.74

9.80

9.77

10.35

10.38

10.36

Mean
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Regarding the interaction effect of cropping system, cultural 
practices and variety, interaction of M-W-MB cropping system and 
CA with Rajkumar variety recorded 9% higher average soil moisture 
(11.46%) than the average soil moisture obtained from the 
interaction of the same cropping system and ConvA with the same 
variety (10.51%) whereas the interaction of the same cropping 
system and CA with Arun-2 variety recorded 12.28% higher average 
soil moisture (11.43%) compared with the average soil moisture 
resulting from the interaction effect of the same cropping system and 
ConvA with the same variety (10.18%). Similarly, the interaction 

effect of M-L-MB cropping system and CA with Rajkumar variety 
recorded 9.7% higher average soil moisture (11.87%) than the 
average soil moisture recorded from the interaction of the same 
cropping system and ConvA and the same variety (10.25%) 
whereas the interaction of the same cropping  system and CA with 
Arun-2 variety indicated 2.8% higher average soil moisture (10.82%) 
compared with the average soil moisture (10.52%) resulting from the 
interaction effect of the same cropping system and ConvA with the 
same variety (Table 20).

Table 20. Interaction effect of cultural practices, cropping system and varieties on soil moisture of maize crop in conservation 
agriculture experiment, 2015

Cropping 

system

Soil moisture (%) at 15 days interval from 30 to 90 days after seeding

Conservation agriculture

30

11.91

60

10.00

90

11.46

Mean45

10.94

75

12.78

30

10.64

45

10.42

60

10.95

75

9.83

90

10.51

Mean

Conventional agriculture

11.66 10.70

Cultural practices

M-W-MB Rajkumar

10.90 10.83 12.23 13.54 9.64 11.43 10.33 9.61 10.37 10.97 9.64 10.18
Arun-2

Rajkumar
11.52 11.85 12.76 12.79 10.41 11.87 9.78 10.30 11.04 10.65 9.49 10.25

Arun-2
10.16 10.77 11.55 11.33 10.31 10.82 9.56 9.72 11.69 11.51 10.11 10.52

ns ns ns ns ns

10.50 8.00 10.90 8.00 9.0

M-L-MB

F test

CV, % 

*ns: Non-significant, M-W-MB: Maize-wheat-mungbean, M-L-MB: Maize-lentil-mungbean

Discussion

The average productivity of maize under M-L-MB cropping 
system was found 1.6% higher (5.75 t/ha) than M-W-MB cropping 
system (5.66 t/ha). The average grain yield of maize under CA was 
found 16.7 higher (6.15 t/ha) than ConvA (5.27 t/ha). Similarly, 
interaction effect of both cropping systems and CA recorded 16% 
higher average grain yield than ConvA. Variety Rajkumar produced 
43.5% higher average grain yield (6.73 t/ha) than Arun-2 variety 
(4.69 t/ha). The interaction of M-W-MB cropping system and 
Rajkumar variety recorded 41.9% higher average grain yield (6.60 
t/ha) than Arun-2 (4.65 t/ha) whereas the interaction of M-L-MB 
cropping system and Rajkumar variety produced 45% higher 
average grain yield (6.85 t/ha) than Arun-2 (4.72 t/ha). The 
interaction effect of CA and Rajkumar variety recorded 17.6% higher 
average grain yield (7.27 t/ha) than from the interaction of ConvA 
and the same variety (6.18 t/ha) whereas the interaction effect of CA 
and Arun-2 variety resulted in 15% higher average grain yield (5.02 
t/ha) than from the interaction of ConvA and the same variety (4.35 
t/ha). 

The average net benefit of the maize crop studied under M-L-
MB cropping system was found 4% higher (US$ 597.33/ha) than M-
W-MB cropping system (US$ 573.89/ha). Similarly, the average net 
benefit of the maize crop studied under CA was found 102% higher 
(US$ 783.67/ha) than ConvA (US$ 386.79/ha). Rajkumar variety 
recorded 127% higher average net benefit (US$ 813.49/ha) than 
Arun-2 (US$ 357.81/ha). The interaction effect of M-W-MB and 

Rajkumar variety resulted in 112% higher average net benefit (US$ 
780.5/ha) than Arun-2 (US$ 367.1/ha) whereas the interaction effect 
of M-L-MB cropping system and Rajkumar variety indicated 140% 
higher average net benefit (US$ 846.0/ha) than Arun-2 (US$ 
348.6/ha). The interaction effect of CA and Rajkumar variety 
recorded 77% higher average net benefit (US$ 1041.7/ha) than from 
the interaction effect of ConvA with the same variety (US$ 588.1/ha) 
whereas the interaction effect of CA and Arun-2 variety recorded 
185% higher average net benefit (US$ 530.1/ha) than the net benefit 
obtained from the interaction of ConvA with the same variety (US$ 
185.7/ha).

The average benefit-cost (B:C) ratio of the maize crop studied 
under M-L-MB cropping system was found slightly higher (1.72) than 
the average B:C ratio of the M-W-MB cropping system (1.70). The 
average B:C ratio of the maize crop seeded under CA was found 
42% higher (2.01) than ConvA (1.41). The average B:C ratio 
recorded from the interaction effect of both cropping systems and CA 
was found 43% higher than ConvA. The average B:C ratio of 
Rajkumar variety was found 33% higher (1.95) than Arun-2 (1.46). 
The interaction effect of the M-W-MB cropping system and Rajkumar 
variety recorded 30% higher average B:C ratio (1.92) than Arun-2 
(1.47) whereas the interaction of the M-L-MB cropping system and 
Rajkumar variety resulted in 37% higher B:C ratio (1.99) than Arun 2 
(1.45). Similarly, the interaction effect of CA and Rajkumar variety 
recorded 43% higher average B:C ratio (2.30) than the B:C ratio 
obtained from the interaction of ConvA and the same variety (1.60) 
whereas the interaction of CA and Arun-2 variety recorded 43% 
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higher  average B:C ratio (1.72) than the B:C ratio recorded from the 
interaction of ConvA and the same variety (1.20).

The soil moisture recorded from the experimental plots of the M-
W-MB cropping system was found slightly higher (10.91%) than the 
M-L-MB cropping system (10.87%). The average soil moisture of CA 
experimental plots was found 9.4% higher (11.47%) than ConvA 
(10.43%). The average soil moisture of Rajkumar variety studied 
experimental plots was found 2.5% higher (11.02%) than Arun-2 
(10.75%). The interaction effect of M-W-MB cropping system and CA 
recorded 10.8% higher average soil moisture than ConvA, whereas 
the interaction effect of the M-L-MB cropping system and CA 
resulted in 9% higher soil moisture than ConvA. Similarly, the 
interaction effect of CA and Rajkumar variety resulted in 12% higher 
average soil moisture (11.66%) than ConvA (10.38%) whereas the 
interaction effect of CA and Arun-2 variety recorded 7.8% higher 
average soil moisture (11.16%) than ConvA (10.35%).

Various researchers have also reported similar findings. CA 
practices produced higher maize yield in rain-fed central highland of 
Mexico than the maize yield of conventional practices (Lumpkin and 
Sayre, 2009). Mazvimavi et al. (2012) established 39% higher grain 
yield of maize in CA than in ConvA. McNair et al. (2012) reported CA 
farmers of Angonia became able to sell more maize grain than non-
CA farmers indicating increase in maize yield. Kassam et al. (2009) 
and Derpesch et al. (2010) found 201-120% higher yield in CA than 
in ConvA. FAO (2010b) reported better availability of water 
throughout the cropping period is the clue of better yield in CA 
practices. Wang et al. (2011) reported higher crop yield in no till plot 
with straw retention than conventionally tilled plot. Karki et al. (2014) 
revealed higher grain yield of maize under CA practices (5.21 t/ha) 
than ConvA (4.75 t/ha) in the western hills of Nepal.

Tshuma et al. (2010) reported high gross margin from CA than 
ConvA. Less labor requirement and high production are the reason 
of earning more profit from CA than conventional (Ito et al., 2007; 
Mazvimavi, 2011; Haggblade et al., 2011). Higher annual return was 
found in CA (US$ 104/ha) than ConvA practices in Zambia (FAO, 
2010a). Higher annual return (US$ 213/ha) was found in CA than 
ConvA (US$ 61/ha) in Zimbabwe and this high profit from CA was 
possible due to high yield in low cost (Shetto and Owenya, 2007; 
FAO, 2008; Derpsch et al., 2010).

Residues contribute to minimize soil water evaporation by 
lowering surface soil temperature and wind effect (Klocke et al., 
2009; van Donke et al., 2010; Singh et al., 2011). Klocke et al. (2009) 
reported that annual irrigation was saved by 10-13% due to no tillage 
cultural practices and the same author reported full surface residue 
coverage of corn stover contributed to reduce evaporation loss by 
50%. Lumpkin and Sayre (2009) established that CA practices 
saved 16% water requirement in maize compared with irrigation 
water requirement by conventional practices. Sauer et al. (1996) 
found that retention of residues on the soil surface reduces soil water 
evaporation by 34 to 50%. Azooz and Arshad (1995) reported high 
moisture content under zero tillage soil than tilled soil. Govaerts et al. 
(2009a) indicated high soil moisture in no till residue retention plot 
than tilled and residue removed plots.

Conclusion

The study concluded that grain yields of maize and economic 
returns were significantly higher in conservation agriculture 
practices as compared to that of conventional practices. Planting of 
hybrid maize was found to be an important factor for increasing yield 

and return under CA system. Adopting cropping pattern namely 
maize-lentil-mungbean increased grain yield and return under CA. 
The conservation agriculture had the potential to increase grain 
yields and returns.
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