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The experiment was carried out to find out the Evaluation of Number of
leaves/plant of wheat crop as influenced by different irrigation methods and
frequency of irrigation. The treatments comprised of two irrigation
methods, four irrigation frequencies were evaluated in RBD (factorial)
design with three replications. The four times irrigations given to wheat
crop at CRI, tillering, Jointing and milking stages resulted in almost
significantly higher number of leaves/plant at every stage of observations
i.e. from 30 DAS up to the harvest stage. The second and third best
irrigation scheduling was three and then the times Irrigation scheduling was
three and then two times irrigation.

Introduction
Wheat (Triticum aestivum L.) is one of the
leading cereals in the world. It belongs to the
family Gramineae and it is the world’s most
widely cultivated cereal crop which ranks first
followed by rice. It ranks first both in acreage
and production among the grain crops of the
world (FAO, 2008). BARI (2006) also
reported that wheat grain is rich in food value
containing 12% protein, 1.72% fat, 69.60%
carbohydrate and 27.20% minerals.

It is essential that the water use efficiency
(WUE) of winter wheat be improved, while
maintaining, or potentially increasing, grain
yields.
For example, the North China Plain occupies
39% of the country’s cultivated area; but only
has 8% of the nation’s water resources, and
this water shortage has seriously restricted the
development of winter wheat production.
Determining a suitable irrigation frequency is
an important step in being able to optimize
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winter wheat yield and WUE. Irrigation
frequency can affect plant growth in various
ways. Decreased irrigation frequency is an
important technique used to improve WUE of
paprika Shin JH et al., (2012) and citrus
García-Tejero I et al., (2011). In winter
wheat, increased irrigation frequency results
in low evapotranspiration Li QQ, Lang K et
al., 2013. Han et al., (2014) revealed that by
irrigating twice in the winter wheat growing
season, grain yield could be increased;
however, irrigation timing at the end of the
growing season could decrease grain yield.
Similarly, Li et al., 2010 revealed that
frequent irrigation late in the winter wheat
growing season decreased WUE, and this was
mainly due to changes in the vertical
distribution of root density. Previous studies
also suggested that, for winter wheat, a onetime irrigation of 120mm could produce a
reasonable grain yield and WUE, and
irrigation (60 mm) at both the jointing and
heading stages significantly improved WUE
Li QQ, Bian CY et al., 2015, Li QQ et al.,
2011, Naresh RK et al., 2012.
Planting pattern also plays an important role
in improving grain yield and WUE. Research
in North India revealed that planting pattern
could significantly increase both winter wheat
and summer maize (Zea mays L.) grain yield
and WUE Naresh RK et al., 2012. In a North
China study, furrow planting significantly
increased winter wheat grain yield and WUE
under water deficit conditions Li QQ et al.,
2010.
In addition, partial root zone irrigation was
found to affect the growth and WUE of crops.
Parsad (1993) in the field conducted on silty
lome found that combination of manual weed
control + irrigation at 150 mm CPE +150 kg
N achieved the greatest wheat grain yields.
Abd El- Gawad el al. (1994) found that
increasing number of irrigation from two to
four increased wheat growth and seed index;

while Ibrahim et al., and Khaatun et al.,
(2007).
Materials and Methods
A field experiment on different methods of
irrigation and stages of irrigation on growth
wheat (Triticum aestivam L.) was carried out
during the year 2016-2017 and 2017-2018 at
the
Instructional
Farm,
MGCGVV,
Chitrakoot, Satna (M.P.). The research work
was conducted in the Randomized Block
Design with three replications. Each
replication was comprised of 08 treatment
combinations.
In
different
treatments
combination of T0 Control, T1 1 Irrigation
surface (CRI stage), T2 2 Irrigation surface
(CRI +Jointing stage), T3 3 Irrigation surface
(CRI +Jointing + Milking stage), T4 4
Irrigation surface (CRI +Tillering +Jointing
+Milking stage), T5 1 Irrigation sprinkler
(CRI stage), T6 2 Irrigation sprinkler (CRI
+Jointing stage), T7 3 Irrigation sprinkler
(CRI +Jointing +Milking stage), T84
Irrigation sprinkler (CRI +Tillering +Jointing
+Milking stage).
The Chitrakoot is situated in semi-arid and
sub-tropical zone of Kymore Plateau
&Satpuda Hills of Madhya Pradesh, North of
240 31’ latitude and East of 810 15’ longitude
with an altitude of 306 m from mean sea
level. The soil of the investigation field was
clay loam with good drainage and uniform
texture
with
medium
NPK
status.
Observations were recorded according to
standard
procedure
on
Number
of
leaves/plants.
Results and Discussion
Number of leaves/plant
This parameter was observed periodically
throughout the plant growth from 40,40 and
90 DAS and the data so obtained have been
summarized in Table 1 to 4.
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Table.1 Number of leaves / plant of wheat as influenced by different methods and frequency of irrigation
Treatments

40 DAS

2016-17
Methods of irrigation
12.88
Surface

2017-18

60 DAS
Mean

2016-17

2017-18

90 DAS
Mean

2016-17

2017-18

Mean

15.93

14.40

40.36

41.10

40.73

47.25

49.84

48.54

Sprinkle

13.61

16.38

14.99

42.03

41.94

41.98

49.84

52.74

51.29

S. Em±

0.49

0.54

0.52

1.69

0.58

1.14

1.79

0.42

1.11

CD (P=0.05)

NS

NS

NS

NS

NS

NS

1.18

NS

NS

Frequency of irrigation
CRI stage

11.36

14.66

13.01

31.65

33.85

32.75

38.57

40.66

39.61

CRI+ jointing
stages
CRI +Jointing
+Milking stages
CRI+ tillering
+jointing + milk.
stages
S.E m ±

13.29

15.11

14.20

38.30

37.30

37.80

46.40

48.35

47.37

13.93

17.22

15.57

44.84

41.11

42.97

51.98

55.69

53.83

14.41

17.65

16.03

49.98

53.83

51.90

57.24

60.48

58.86

0.35

0.38

0.37

1.19

0.41

0.80

1.20

0.30

0.75

CD (P=0.05)

0.99

1.08

1.04

3.37

1.17

2.27

3.40

0.84

2.12

Interaction

NS

NS

NS

NS

Sig.

NS

NS

Sig

NS
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Table.2 Number of leaves/plant at 40 DAS of wheat as influenced by different methods and frequency of irrigation
Frequency of irrigation

Surface irrigation CRI stage

Methods of irrigation
2016-17
Surface
Sprinkler
10.80
11.93

Mean

11.36

CRI+ jointing stage

13.07

13.51

13.29

CRI+ jointing + milking
stages
CRI+
tillering
+jointing
+milking stages
Mean

13.67

14.18

13.93

13.99

14.82

14.41

12.88

13.61

13.24

Frequency of irrigation2017-18
Sprinkler irrigation
stage
CRI+ jointing stages
CRI+ jointing
stages
CRI+ tillering
+milking stages
Mean
Year
2016-17
2017-18

S. Em ±
CD 5%
S.E m ±
CD 5%

CRI

14.62

14.69

14.66

14.72

15.50

15.11

+

milking

17.18

17.25

17.22

+

jointing

17.20

18.10

17.65

15.93

16.38

16.15

Methods of irrigation
0.49
NS
0.54
NS

Stage of irrigation
0.35
0.99
0.38
1.08
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Table.3 Number of leaves/plant at 60 DAS of wheat as influenced by different methods and frequency of irrigation
Frequency of irrigation

Surface irrigation CRI stage

Methods of irrigation
2016-17
Surface
Sprinkler
29.89
33.41

CRI & jointing stages
CRI+ jointing + milking
stages
CRI+ tillering+ Jointing +
milking stages
Mean

2017-18

31.65

28.23
43.51

38.37
46.17

38.30
44.84

49.79

50.16

49.98

40.36

42.03

41.19

Frequency of irrigation

Year
2016-17

Mean

2017-18

Sprinkler irrigation CRI
stage
CRI & jointing stages

30.16

37.53

33.85

37.32

37.29

37.30

CRI+ Jointing + milking
stages
CRI+ tillering+ Jointing +
milking stages
Mean

45.19

37.03

41.11

51.75

55.90

53.83

41.10

41.94

41.52

S. Em ±
CD 5%
S.E m ±
CD 5%

Methods of irrigation
1.69
NS
0.58
NS

Stage of irrigation
1.19
3.37
0.41
1.17
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Table.4 Number of leaves / plant at 90 DAS of wheat as influenced by different methods and frequency of irrigation
Frequency of irrigation

Surface Irrigation CRI stage

Methods of irrigation
2016-17
Surface
Sprinkler
36.11
41.04

2017-8

38.57

CRI+ jointing stages

45.86

46.93

46.40

CRI+ Jointing + milking
stages
CRI+ tillering+ jointing +
milking stages
Mean

50.56

53.39

51.98

56.48

58.01

57.24

47.25

49.84

48.54

Frequency of irrigation

Year
2016-17

Mean

2017-18

Sprinkler irrigation CRI
stage
CRI +jointing stages

38.19

43.13

40.66

47.42

49.28

48.35

CRI+ jointing + milking
stages
CRI+ tillering+ jointing +
milking stages
Mean

54.11

57.26

55.69

59.64

61.31

60.48

49.84

52.74

51.29

S.Em ±
CD 5%
S.E m ±
CD 5%

Methods of irrigation
1.79
NS
0.42
1.18

Stage of irrigation
1.20
3.40
0.30
0.84
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The enhancement in leaves/plant, in general,
was taken place with the advance inclement
of plant growth till 90 DAS stage of
observations. The leaves formation was very
fast between 40 and 60 DAS stage of plant
growth. There after the rise was allow up to
90 DAS stage. At 40 DAS stage, the leaves
count in various treatments ranged from 13.01
to 16.03/plant, at 60 DAS 33.85 to 53.83/plant
whereas at 90 DAS, it ranged from 39.61 to
58.86/plant based on two years mean values.
As regards with the effect of methods and
frequency of irrigation, the four irrigations
gave at CRI, tillering, jointing and milking
stages ensued in remarkably higher
leaves/plant at every stage of observations in
both the years. The maximum number of
leaves formation at 40, 60 and 90 DAS stage
was
16.03,
51.90
and
58.86/plant,
respectively. However the second best
treatment was three irrigations given at CRI,
jointing and milking stages of plant growth
and development. On the other hand, almost
significantly by minimum leaves formation
/plant was recorded when only one irrigation
was given at CRI stage the leaves count being
13.01, 32.75 and 39.61/plant at the respective
stages. These values are based on two years
experimentation. The scouting of data in
Table 1 to 4 evidently reveal that the
treatment interactions between procedures
and frequency of irrigation was observed to
be extraneous at every stage of observations.

about the significantly decreased plant height
and leaves formation per plant. Similarly at
90 DAS, maximum leaves/plant were 58.86
as against only 39.61 leaves plant under one
irrigation, The higher irrigation frequency
might have provided desirable condition for
water movement in soil and for uptake by
roots (Segal et al., 2000). The sufficient water
availability at all the four critical(waterdemanding)stages provided most favourable
conditions to absorbed required nutrients for
the proper root shoot growth and development
of plant all any with sufficient production of
photosynthates. The present results agree with
those of many researchers (Kahlown et al.,
2007, Mantazav et al., 2008, Dukes et al.,
2010, Davk et al., 2016 and Sarkar et al.,
2017).
The four times irrigations given to wheat crop
at CRI, tillering, jointing and milking stages
resulted in almost significantly higher leaves
per plant at every stage of observations i.e.
from 30 DAS up to the harvest stage. The
second and third best irrigation scheduling
was three and then the times Irrigation
scheduling was three and then two times
irrigation. Whereas only the one irrigation
given at CRI stage brought about the
significantly decreased leaves formation per
plant. Accordingly at harvest stage, Similarly
at 90 DAS, maximum leaves were 58.86/plant
as against only 39.61 leaves plant under one
irrigation.

Discussion
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