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SUMMARY

Dry matter and straw yield wheat succeeding mungbean and sorghum were evaluated under two
planting methods and three irrigation levels during 2003-04 and 2004-05 at research farm of CCS Haryana
Agricultural University, Hisar, Haryana (India). The treatments consisted of two preceding crops viz.,
sorghum as green fodder and moong as grain and two planting methods viz., conventional and zero-tillage
in main plots and three irrigation levels viz., irrigation at CRI+IW/CPE of 0.5, 0.7 and 0.9 in sub-plots,
replicated thrice. Total dry weight recorded at spike initiation, anthesis, milk and physiological maturity
stages of wheat crop during both the crop seasons was substantially higher after moong than the sorghum.
Wheat planted by zero tillage accumulated significantly higher total dry weight at all the growth stages
during both the crop seasons compared to conventional tillage. The dry matter accumulation increased
significantly with the increase in level of irrigation from irrigation at CRI+IW/CPE=0.5 to 0.9 during the first
crop season, however, at spike initiation stage the dry matter accumulation was at par among the irrigation
levels. Straw yield of wheat succeeding moong was significantly higher during the two crop seasons (7288
and 6856 kg/ha) as compared to that succeeding sorghum (6342 and 6561 kg/ha). Zero tillage in wheat
produced significantly higher pooled straw yield (6969 kg/ha) as compared to conventional tillage (6555 kg/
ha). Higher level of irrigation at CRI+IW/CPE=0.9 produced higher straw yield of wheat during both the crop
seasons than lower levels of CRI+IW/CPE=0.5 and 0.7. Nitrogen content in wheat straw was higher
succeeding moong than sorghum in both the crop seasons. Planting methods did not influence the N
content in wheat straw during the first crop season, but in second crop season its content in wheat straw
was higher under conventional tillage than zero tillage. Nitrogen content in straw was higher with lower
level of irrigation at CRI+IW/CPE=0.5 than at higher levels of CRI+IW/CPE=0.7 and 0.9.
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India supports about 20 per cent of the world’s
livestock and 16.8 per cent human population with only
2.3 per cent of the world’s geographical area. It is leader
in cattle (16%) and buffalo (55%) population and has
the world’s second largest goat (20%) and fourth largest
sheep (5%) population. At the national level, there is a
short supply of about 38 per cent green fodder, especially
during the summer season. Continuous supply of well
balanced nutritive forage is essential to the milch animals
for enhancing milk productivity (Meena et al., 2012).
At the national level, there is a short supply of about 38
per cent green fodder, especially during the summer

season. There is tremendous pressure of livestock on
available feed and fodder, as land available for fodder
production has been decreasing. Cereal straw constitutes
the major component of dry fodder for the animals in
our country. Wheat (Triticum aestivum L.) is the most
important staple food in North-Western Indo-Gangetic
Plains of India including Haryana and wheat straw is the
principal feed in the green fodder limited conditions and
it also constitutes major portion of animal feed along
with the green fodder. Hence, dry matter and straw yield
in wheat as influenced by preceding crops, planting
methods and irrigation levels were evaluated.



MATERIALS  AND  METHODS

A field trial was conducted during two rabi
seasons of 2003-04 and 2004-05 at research farm of
CCS Haryana Agricultural University, Hisar, Haryana
(India) situated at 29°10' N latitude and 75°46' E
longitude. The texture of the experimental upper soil
layer was sandy loam having basic infiltration rate of
4.2 mm/h. It contained 20.5 and 7.2 per cent moisture,
on weight basis, at -0.03 and -1.5 MPa, respectively.
The OC content was 0.38 per cent, low in available N,
medium in P and high in K. The ground water table
during the crop seasons fluctuated around 1.5 m. Two
preceding crops viz., sorghum (Sorghum bicolar L.) as
green fodder and moong (Vigna radiata L.) as grain,
and two planting methods viz., conventional and zero-
tillage in main plots were evaluated each under three
irrigation levels viz., irrigation at CRI+IW/CPE of 0.5,
0.7 and 0.9 in sub plots. After the preceding kharif
crops of moong and sorghum and a pre-sown irrigation,
wheat cv. WH 711 was sown with conventional and
zero tillage (zero-tillage seed-cum fertilizer drill)
practices. To control weeds in zero-till plots, herbicide
(Glyphosate @ 2.5 l/ha) was applied after the harvest of
moong and sorghum. The other cultural practices
followed were as per recommendations.  Irrigations, as
per treatments, were applied in individual plot by flooding
and the depth was measured with the help of current
meter. The IW/CPE ratios were calculated based on
depth of irrigation water and the cumulative pan
evaporation during the particular period. The dry weight
of individual plant parts leaves, stem and spike and the
total dry weight per m2 were estimated at different crop
growth stages. After harvesting the straw yield was
worked out by subtracting the grain yield from total
biological yield taken after sun drying for four days.

RESULTS  AND  DISCUSSION

Dry Matter Accumulation

Total dry weight recorded at spike initiation,
anthesis, milk and physiological maturity stages of wheat
crop during both the crop seasons was substantially
higher after moong than the sorghum (Table 1). Its
partitioning into leaves, stem and spike was also higher
after moong than sorghum and followed the similar trend
as that of total dry weight. These results are in
accordance with those of Balyan (1997) and Kumar and

Sharma (2000) who also reported that the dry matter
per plant of wheat preceded by legume crop was higher
as compared to other crops.

Wheat planted by zero tillage accumulated
significantly higher total dry weight at all the growth
stages during both the crop seasons compared to
conventional tillage (Table 1). Similarly, partitioning of
dry matter into leaves, stem and spike was higher in
zero than conventional tillage. Increase in number of
tillers, LAI and better nutrient and moisture availability
under zero tillage have resulted in higher dry matter
production and it’s partitioning in different parts.
However, Gangwar et al. (2004) reported higher dry
matter accumulation in wheat under conventional than
zero tillage.

The dry matter accumulation increased
significantly with the increase in level of irrigation from
irrigation at CRI+IW/CPE=0.5 to 0.9 during the first
crop season. At spike initiation stage the dry matter
accumulation was at par among the irrigation levels (Table
1). During the second crop season, the total dry matter
of wheat crop and its partitioning into leaves, stem and
spike at spike initiation, anthesis and milk stages was
not influenced due to varying irrigation levels, but at the
physiological maturity stage, the total and spike dry weight
was found to be significantly higher under irrigation at
CRI+IW/CPE=0.9 as compared to irrigation at CRI+
IW/CPE=0.7 and 0.5. The leaf and stem dry weights
under CRI+IW/CPE=0.9 were statistically higher than
CRI+IW/CPE=0.5, but the difference between CRI+IW/
CPE=0.7 and 0.5 was not marked. Chavan and Pawar
(1988) also reported non-significant difference in dry
matter accumulation in the initial growth stage under
irrigation levels and more dry matter accumulation at
higher irrigation level after flowering. Increase in
irrigation levels resulted in higher number of tillers, higher
LAI due to enhanced moisture and nutrient, which
resulted in higher photosynthetic activity per unit area
and hence more dry matter production. Deshmukh et
al. (1993) also reported more dry matter production
under higher irrigation levels as compared to lower ones,
while Dubey and Sharma (1996) found IW/CPE of 0.9
as optimum for harvesting higher dry matter.

Straw Yield

Straw yield of wheat succeeding moong was
significantly higher during the two crop seasons (7288
and 6856 kg/ha) as compared to that succeeding sorghum

DRY  MATTER  AND  STRAW  YIELD  IN  WHEAT 89



TA
B

LE
  1

D
ry

 m
at

te
r a

nd
 it

s p
ar

tit
io

ni
ng

 (g
/m

2 ) 
at

 v
ar

io
us

 g
ro

w
th

 st
ag

es
 u

nd
er

 d
iff

er
en

t t
re

at
m

en
ts

Tr
ea

tm
en

t
Sp

ik
e i

ni
tia

tio
n

A
nt

he
si

s
M

ilk
 st

ag
e

Ph
ys

io
lo

gi
ca

l m
at

ur
ity

Le
af

St
em

Sp
ik

e
To

ta
l

Le
af

St
em

Sp
ik

e
To

ta
l

Le
af

St
em

Sp
ik

e
To

ta
l

Le
af

St
em

Sp
ik

e
To

ta
l

20
03

-0
4

Pr
ec

ed
in

g 
cr

op
s

M
oo

ng
69

.1
68

.8
-

13
7.

9
17

8.
5

28
5.

2
10

9.
8

57
3.

5
25

5.
8

55
9.

5
30

7.
8

11
23

26
9.

7
61

3.
4

35
4.

7
12

37
.8

So
rg

hu
m

48
.8

48
.0

-
96

.9
12

7.
1

26
3.

9
89

.9
48

0.
8

17
3.

5
52

8.
1

25
7.

0
95

8.
5

18
5.

2
58

2.
0

29
3.

7
10

60
.9

C
. D

. (
P=

0.
05

)
1.

2
0.

9
-

2.
2

4.
0

6.
6

4.
0

12
.8

5.
6

6.
3

8.
7

8.
9

5.
9

N
S

22
.2

44
.3

Pl
an

tin
g 

m
et

ho
ds

C
T

54
.1

52
.8

-
10

6.
9

14
4.

3
26

3.
5

95
.9

50
3.

8
20

7.
1

52
2.

1
27

1.
2

10
00

.4
21

8.
5

58
8.

8
30

9.
2

11
16

.5
Z

T
63

.8
64

.0
-

12
7.

8
16

1.
3

28
5.

5
10

3.
8

55
0.

6
22

2.
2

56
5.

4
29

3.
6

10
81

.2
23

6.
4

60
6.

6
33

9.
2

11
82

.2
C

. D
. (

P=
0.

05
)

1.
2

0.
9

-
2.

2
4.

0
6.

6
4.

0
12

.8
5.

6
6.

3
8.

7
8.

9
5.

9
N

S
22

.2
44

.3
Ir

ri
ga

tio
n 

at
 C

R
I+

IW
/C

PE
 ra

tio
0.

5
58

.5
58

.7
-

11
7.

2
13

5.
5

24
1.

3
10

3.
2

48
0.

0
18

8.
0

47
7.

7
29

1.
9

95
7.

7
20

3.
8

52
9.

2
28

7.
8

10
20

.8
0.

7
59

.5
57

.6
-

11
7.

1
15

7.
2

27
6.

8
10

0.
1

53
4.

1
21

7.
3

54
8.

4
28

3.
1

10
48

.8
22

8.
6

59
1.

8
33

1.
3

11
51

.6
0.

9
59

.0
58

.9
-

11
7.

9
16

5.
8

30
5.

5
96

.2
56

7.
4

23
8.

6
60

5.
2

27
2.

1
11

15
.9

24
9.

9
67

2.
1

35
3.

6
12

75
.7

C
. D

. (
P=

0.
05

)
N

S
N

S
-

N
S

7.
8

10
.6

N
S

18
.1

10
.3

10
.6

10
12

.6
4.

9
27

.0
11

.2
62

.6
20

04
-0

5
Pr

ec
ed

in
g 

cr
op

s
M

oo
ng

63
.8

63
.5

-
12

7.
3

15
6.

9
25

5.
3

11
7.

4
52

9.
6

22
6.

3
58

6.
2

31
7

11
29

.5
23

6.
6

59
5.

0
37

3.
6

12
05

.2
So

rg
hu

m
46

.2
45

.5
-

91
.7

11
1.

4
20

8.
1

95
.8

41
5.

3
17

6.
2

52
8.

5
29

0.
2

99
4.

9
18

4.
9

54
6.

5
34

0.
4

10
71

.8
C

. D
. (

P=
0.

05
)

3.
2

4.
7

-
6.

3
8.

7
14

.5
6.

0
15

.5
10

.1
24

.4
16

.6
40

.3
8.

5
20

.0
13

.7
28

.3
Pl

an
tin

g 
m

et
ho

ds
C

T
48

.2
47

.0
-

95
.2

12
4.

2
21

4.
0

10
0.

5
43

8.
8

18
8.

5
53

5.
2

28
8.

5
10

12
.2

19
7.

8
54

4.
0

33
7.

3
10

79
.1

Z
T

61
.8

62
.0

-
12

3.
8

14
4.

1
24

9.
4

11
2.

7
50

6.
1

21
4.

0
57

9.
5

31
8.

8
11

12
.3

22
3.

6
59

7.
5

37
6.

7
11

97
.9

C
. D

. (
P=

0.
05

)
3.

2
4.

7
6.

3
8.

7
14

.5
6.

0
15

.5
10

.1
24

.4
16

.6
40

.3
8.

5
20

.0
13

.7
28

.3
Ir

ri
ga

tio
n 

at
 C

R
I+

IW
/C

PE
0.

5
54

.5
54

.7
-

10
9.

2
13

4.
6

22
9.

6
10

9.
9

47
4.

1
20

1.
2

54
5.

0
29

5.
9

10
42

.1
19

4.
3

54
2.

5
31

4.
7

10
51

.5
0.

7
55

.9
54

.3
-

11
0.

2
13

3.
4

23
2.

4
10

6.
7

47
2.

5
20

3.
6

56
0.

0
30

8.
9

10
72

.5
21

6.
3

57
2.

0
36

4.
8

11
53

.2
0.

9
54

.6
54

.5
-

10
9.

1
13

4.
5

23
3.

1
10

3.
2

47
0.

8
19

8.
9

56
7.

0
30

6.
1

10
72

.0
22

1.
6

59
7.

7
39

1.
5

12
10

.9
C

. D
. (

P=
0.

05
)

N
S

N
S

-
N

S
N

S
N

S
N

S
N

S
N

S
N

S
N

S
N

S
13

.0
26

.8
15

.5
33

.6

N
S–

N
ot

 S
ig

ni
fic

an
t.

90 KUMAR,  DHINDWAL  AND  ARYA



(6342 and 6561 kg/ha) (Table 2). Pooled straw yield of
wheat (6856 kg/ha) for the two seasons was also
significantly higher succeeding moong than sorghum
(6452 kg/ha). Kumar and Sharma (2000) also observed
better wheat straw yield after legume crops compared to
cereals due to improved physical, chemical and
microbiological properties of soil owing to enrichment of
soil through biological nitrogen fixation, less removal of
nutrients and  higher availability of soil N and P and their
uptake by succeeding wheat crop (Singh et al., 2003).

Straw yield did not differ statistically under
planting methods i. e. conventional (6650 kg/ha) and
zero tillage (6980 kg/ha) during the first crop season.
However, during the second crop season, zero till wheat
produced significantly higher straw yield (6958 kg/ha)
as compared to conventional (6460 kg/ha). Zero tillage
in wheat produced significantly higher pooled straw yield
(6969 kg/ha) as compared to conventional tillage (6555
kg/ha). Increased moisture availability (Mahey et al.,
2002) and escape from terminal heat due to temperature
moderation (Yadav et al., 2005) caused better growth
and increased straw yield under zero tillage. Similar
increase in straw yield under zero tillage was reported
by Kakkar et al. (2005).

Among the irrigation levels higher level of
irrigation at CRI+IW/CPE=0.9 produced higher straw
yield of wheat during both the crop seasons than lower
levels of CRI+IW/CPE=0.5 and 0.7 (Table 2). Pooled
straw yield of two years was highest (7382 kg/ha) under
irrigation at CRI+IW/CPE=0.9 and declined significantly

with successive decrease in irrigation level. Lower grain
yield under lower irrigation levels can be attributed to
poor growth due to reduced stomatal activities (Yang et
al., 2004).

Nitrogen Content in Straw

Nitrogen content in wheat straw was higher
succeeding moong than sorghum in both the crop
seasons (Table 2). Increase in N content succeeding a
legume crop was also reported by Balyan (1997) and
Singh et al. (2003)  owing to enrichment of soil through
biological nitrogen fixation, less removal of N and  its
higher availability in soil N and its uptake by succeeding
wheat crop. Planting methods did not influence the N
content in wheat straw during the first crop season, but
in second crop season its content in wheat straw was
higher under conventional tillage than zero tillage. Similar
N contents in wheat under zero tillage and conventional
tillage were also reported by Kumar et al. (2005).
Nitrogen content in straw was higher with lower level
of irrigation at CRI+IW/CPE=0.5 than at higher levels
of CRI+IW/CPE=0.7 and 0.9. Rao and Rao (1986) and
Sharma et al. (1990) also observed that with increasing
levels of irrigation from 0.6 to 1.2 IW/CPE, the N content
decreased in wheat straw.
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