
CHAPTER- 5 

ANALYSIS OF RESULTS 

5.1 Impact Analysis of Results obtained
Here, both environmental and socioeconomic impacts are considered. 

Environmental impacts are more desirable to learn as we are growing food 

crops for human consumption and as such it should have low and acceptable 

toxicity values. Socio-economic impacts are considered in order to ascertain 

overall development in the area which is under effluent irrigation for more 

than two decades. Table 5.1 represents list of impacts considered in this 

chapter.

Table 5.1 List of Environmental and Socioeconomic Impacts

Environmental Impacts Socioeconomic impacts

(I) Crop

(a) Quantitative aspects

(b) Qualitative aspects

(i) Protein Content

(ii) Heavy metals
(Pb, Cu, Zn, Mn, Fe)

(II) Soil

(a) Salinity

(b) Heavy metals

(III) Ground water

(a) Contaminating heavy metals

(b) Nitrate level and other

contaminating substances

(IV) Public health (Two Workers)

(a) Lead level in body

(b) Bilirubin* level in body

(c) S.G.P.T.** level in body

(d) Differential Leucocyte Count

(e) Platelet Count

Nos. of respondents: 30

(a) Education Level

(b) Land Holdings

(c) Crop production

(d) Cropping Intensity

(e) Herd milk production

(f) Public health
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* Bilirubin is breakdown product of hemoglobin. It is required to be determined if 

patient has liver diseases such as cirrhosis, hepatitis and gallstones or a 

blocked bile duct. Total serum bilirubin is sum of direct (conjugated) bilirubin 

plus indirect (unconjugated) bilirubin. Jaundice occurs due to high level 

bilirubin.

** S.G.P.T. (Serum Glutamic Pyruvic Transaminase) refers to an enzyme that is 

normally present in liver and heart cells and is released into blood when the 

liver or heart is damaged. Blood SGPT levels are thus elevated with liver 

damage and causes chronic hepatitis, liver cirrhosis, liver cancer, more so in 

liver death.

132



13
3

r»H

CD

o
o
CM 46

51
.5

4

44
31

.3
7

CD
1-

45
12

.3
9

51
43

.2
7 CO

CO
'j-
•M-

m1-

58
65

.2
4

53
78

.9
6

52
68

.2
1

1-

42
98

.2
9

43
22

.5
8

41
58

.7
5

co
1-

44
31

.1
8

47
56

.3
4

44
10

.2
1

CM
1-

46
75

.6
2

43
52

.2
1

44
52

.0
1

1—

53
26

.5
2

56
25

.9
8 CO

CM
in
o
CO
in

T r
ea

tm
en

t

z
CM
z

CO
Z

Ta
bl

e 
5.

4 
W

he
at

 Y
ie

ld
 (k

g/
ha

) A
na

ly
si

s 
(R

ep
lic

at
io

n-
Ill

)

T7

41
53

.6
5

45
63

.7
1

43
92

.0
3

CO
I-

43
12

.5
7

42
50

.9
2

44
35

.2
8

SI
57

05
.6

4

51
24

.7
8

51
24

.2
8

T4

38
45

.3
6

42
06

.9
7 00CD

CO
O
O
■M-

T3

44
20

.1
2 CM

■M"
CM
00in 43

22
.5

1

T2

46
38

.9
7

42
15

.3
6

42
15

.2
1

T1

53
16

.3

54
65

.2
6

52
65

.3
4

T 
re

at
m

en
t

z N
2

N
3

Ta
bl

e 
5.

3 
W

he
at

 Y
ie

ld
 (k

g/
ha

) A
na

ly
si

s 
(R

ep
lic

at
io

n-
ll)

I-

48
44

.9
6

CO
■M"
00
CO

41
45

.6
9

CO
I-

46
45

.1
7

40
12

.4
9

44
28

.7
3

in
I-

31
80

.0
3

37
62

.7
5

36
12

.9
1

I-

47
95

.0
1

43
78

.7
8

46
11

.8
7

CO
1-

CO
o
CM

■M- 39
29

.2
5

44
78

.6
8

CM
1-

CO
00
00
CM
CO
■M- 51

77
.9

5

48
44

.9
6

i

i—

49
78

.1
6 CO

00
00
CM
CO
■M-

CM
O
CM
CO
■M-
■M"

T 
re

at
m

en
t

z
CM
Z

CO
Z

5.
2 

Q
ua

nt
ita

tiv
e 

A
sp

ec
ts

 (Y
ie

ld
) o

f W
he

at

Ta
bl

e  5
.2

, T
ab

le
 5.

3 a
nd

 Ta
bl

e 5
.4

 re
pr

es
en

t w
he

at
 yi

el
d o

bt
ai

ne
d d

ur
in

g t
hr

ee
 su

cc
es

si
ve

 re
pl

ic
at

io
ns

. Fi
g.

 5.1
 sh

ow
s 

w
he

at
 y

ie
ld

 re
sp

on
se

 to
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h 

re
pl

ic
at

io
n.

Ta
bl

e 
5.

2 
W

he
at

 Y
ie

ld
 (k

g/
ha

) A
na

ly
si

s 
(R

ep
lic

at
io

n-
1)



r

ooo

□ 
R

ep
lic

at
io

n-
 

■ 
R

ep
lic

at
io

n-
□ 

R
ep

lic
at

io
n-

N
1 N

1 N
2 N

2 N
2 N

2 N
2 N

2 N
2 N

3 N
3 N

3 N
3 N

3 N
3 N

3 

T6
 T7

 T1
 T2

 T3
 T4

 T5
 T6

 T7
 T1

 T2
 T3

 T4
 T5

 T6
 T7

 

Tr
ea

tm
en

t

1

0
1

1

IL

13
4

Fi
g.

 5.
1 W

he
at

 Y
ie

ld
 R

es
po

ns
e 

to
 V

ar
io

us
 T

re
at

m
en

ts



Fi
g.

 5.
2 

sh
ow

s 
co

m
pa

ris
on

 o
f w

he
at

 y
ie

ld
 le

ve
ls

 a
m

on
g 

th
re

e 
G

ro
up

s n
am

el
y 

G
ro

up
-A

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

2 &
 T

5,
 

G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 co

ns
is

tin
g 

of
 tr

ea
tm

en
t T

1, 
T4

 &
 T

7.

G
ro

up
*A

o
CL
3Os-

t n

o o o o o o 
o o o o o o o o o 
o in ^

o o o o

o oCO CM

o o o o 
o o o o

(eii/6>0 P|0!A

t- <M <0

z z z 
□ □ □

—-----------------------------------

—

ID

o o 
o o§ §

O O O O (
CD ^ CM O C

3 5 5 $ !
(eq/BM) p|8!A

O
o
oCD
CO

T1
 

T4
 

T7

Tr
ea

tm
en

t

□ 
N

1
□ 

N
2

□ 
N

3

)

G
ro

up
-B

Tr
ea

tm
en

t

Fi
g.

 5.
2 

C
om

pa
ris

on
 o

f W
he

at
 Y

ie
ld

 L
ev

el
s 

am
on

g 
G

ro
up

-A
, B

 a
nd

 C



Ta
bl

e 
5.

5 
an

d 
Ta

bl
e 

5.
6 r

ep
re

se
nt

 tw
o 

fa
ct

or
 A

N
O

V
A

 a
nd

 A
N

O
VA

 T
ab

le
 fo

r w
he

at
 yi

el
d r

es
pe

ct
iv

el
y.

 P
os

t h
oc

 a
na

ly
si

s 
fo

r 

fa
ct

or
 2

 (ir
rig

at
io

n 
tre

at
m

en
ts

) is
 sh

ow
n i

n T
ab

le
 5.

7.
 T

ab
le

 5
.8

 sh
ow

s p-
Va

lu
es

 fo
r P

ai
rw

is
e 

t-T
es

ts
. F

ig
. 5

.3
 an

d F
ig

. 5
.4

 

re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 (i

rr
ig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

Ta
bl

e 
5.

5 
Tw

o 
fa

ct
or

 A
N

O
VA

 (W
he

at
 Y

ie
ld

)

13
6

p-
va

lu
e S80 ■'to

o
oo

u. 0.
17

2.
50

0.
02

M
S

49
73

1.
21

75
40

55
.8

1

68
09

.3
9

30
10

46
.9

0

2.
00

6.
00

12
.0

0

42
.0

0

62
.0

0

co
CO

99
46

2.
41

45
24

33
4.

85

81
71

2.
71

12
64

39
69

.7
7

17
34

94
79

.7
5

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

6 
A

N
O

VA
 T

ab
le

 (W
he

at
 Y

ie
ld

)

46
13

.6
3

45
75

.0
6

45
16

.9
6

45
68

.5
5

44
15

.8
7 

42
91

.2
5 

47
80

.3
1 

44
69

.7
7 

43
58

.7
9

45
44

.5
7

T7

91
Si

T4
T3

T2

51
19

.3
0

43
99

.5
9

43
53

.7
5

43
23

.0
3

44
90

.0
4

44
68

.8
9

44
50

.3
8

49
16

.9
7

47
55

.5
0

46
68

.4
7

43
12

.8
9 00

c\i
o
CO 42

58
.1

0

CO

C\J

44
22

.6
7

44
03

.8
0

45
47

.8
1

45
81

.8
4 CD

O
■'t
O
CO

52
06

.9
9

51
40

.0
2

50
10

.8
8U

M
ea

ns
 (k

g/
ha

):

N
1 N
2

N
3

Fa
ct

or

Fa
ct

or
 2



Tu
ke

y 
si

m
ul

ta
ne

ou
s 

co
m

pa
ris

on
 t-

va
lu

es
 (d

.f.
 = 

42
) 13

7

3.
10

0.
05

0.
01

cr
iti

ca
l  v

al
ue

s 
fo

r e
xp

er
im

en
tw

is
e 

er
ro

r r
at

e:

1.
31

0.
91

2.
22

0.
29

1.
20

2.
51

CM
O

O
SO

1.
41

2.
72

CM
CM
O 0.

43

0.
72

1.
63

2.
94

CO
CM
O

CO
■M;

o

690 0.
98

1.
89

3.
20T4

 
T7

 
T3

 
T6

 
T2

 T5 T
1

42
91

.2
5 

43
58

.7
9 

44
15

.8
7 

44
69

.7
7 

45
44

.5
7 

47
80

.3
1 

51
19

.3
0

(k
g/

ha
) 

42
91

.2
5 

43
58

.7
9 

44
15

.8
7 

44
69

.7
7 

45
44

.5
7 

47
80

.3
1 

51
19

.3
0

T4 T7 T3 T6 T2 T5 T1

ho
c 

an
al

ys
is

 fo
r F

ac
to

r 2
 (W

he
at

 Y
ie

ld
)



Ta
bl

e 
5.

8 
p-

Va
lu

es
 fo

r P
ai

rw
is

e 
t-T

es
ts

 (W
he

at
 Y

ie
ld

)

T4
 

T7
 

T3
 

T6
 

T2
 

T5
 

T1

(k
g/

ha
)

T4
 

42
91

.2
5

T7
 

43
58

.7
9

T3
 

44
15

.8
7

T6
 

44
69

.7
7

T2
 

45
44

.5
7

T5
 

47
80

.3
1

T1
 

51
19

.3
0

oCM

o

r-CO

o
00o
o

0.
77 C\l

d
CM

o
o

00
o 0.

62

0.
17

0.
01

0000
o

Z90 0.
48

0.
11

0.
01

o00d 0.
63

0.
49

0.
33

ZO
O ood

42
91

.2
5 

43
58

.7
9 

44
15

.8
7 

44
69

.7
7 

45
44

.5
7 

47
80

.3
1 

51
19

.3
0



In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1

tT>

CN

o o o o o o oo o o o o o oo o o o o o o
o o o o d o d
o o o o o oo o o O o o
o’ to CO C'i

T-
UB9W PO

Fi
g 

5.
3 

In
te

ra
ct

io
n 

Pl
ot

 b
y F

ac
to

r 1
 (W

he
at

 Y
ie

ld
 in

 kg
/h

a)



Fi
g 

5.
4 

In
te

ra
ct

io
n 

Pl
ot

 b
y F

ac
to

r 2
 (W

he
at

 Y
ie

ld
 in

 kg
/h

a)

-e
-N

1 —
N

2 —
b
—

 N
3

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

ueew ||80



5.
3 

Q
ua

nt
ita

tiv
e 

A
sp

ec
ts

 (Y
ie

ld
) o

f G
re

en
gr

am
Ta

bl
e 5

.9
, T

ab
le

 5.
10

 an
d T

ab
le

 5.
11

 rep
re

se
nt

 gr
ee

ng
ra

m
 yie

ld
 ob

ta
in

ed
 du

rin
g t

hr
ee

 su
cc

es
si

ve
 re

pl
ic

at
io

ns
. Fi

g.
 5.

5 

sh
ow

s g
re

en
gr

am
 yi

el
d r

es
po

ns
e 

to
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h 

re
pl

ic
at

io
n.

Ta
bl

e 
5.

9 
G

re
en

gr
am

 Y
ie

ld
 (k

g/
ha

) A
na

ly
si

s 
(R

ep
lic

at
io

n-
1)

14
1

I-

61
1.

28

55
4.

64

61
4.

44

CO
I-

12
05

.3
6

99
4.

67

90
2.

48

LO

I—

11
19

.5
6

11
54

.2
5

98
6.

51

I-

CM
CVJ

d

50
6.

84

46
4.

77
CO
I-

78
1.

69 •'tf-C\l
o
CD
CD 70

5.
42

CVJ
I-

12
87

.2
6 1''-

00
■<t
CD

13
24

.8
4

p

75
6.

00

73
5.

65

78
0.

51

Tr
ea

tm
en

t

z N
2

N
3

Ta
bl

e 
5.

11
 G

re
en

gr
am

 Y
ie

ld
 (k

g/
ha

) A
na

ly
si

s 
(R

ep
lic

at
io

n-
Ill

)

C".I- 49
7.

64

48
0.

94

52
8.

49

CD

h- 97
8.

24

77
4.

84

85
6.

76

ID

1-

CD
CVJ

00
O 11

14
.2

7

94
5.

26

73
6.

55

48
5.

75

44
2.

58

CO

1- 74
3.

95

68
9.

95

85
6.

37

CVJ

1-

12
54

.5
7 CO
CVJ
CD

00 13
47

.6
5

h- 69
8.

20

98
5.

13

73
5.

64

T r
ea

tm
en

t

z
CVJ
Z

CO

z

Ta
bl

e 
5.

10
 G

re
en

gr
am

 Y
ie

ld
 (k

g/
ha

) A
na

ly
si

s 
(R

ep
lic

at
io

n-
ll)

T7
CD
00
CO
05
o 11

47
.3

1

10
03

.9
3

CO

l- 57
6.

07 05

CM

h~- 56
4.

25

SI

93
3.

03

10
30

.4
3

11
58

.1
3

T4

66
6.

31

10
60

.5
6

11
05

.8
5

T3

74
7.

22

89
4.

9

67
2.

97

T2

99S08

11
71

.2
8

64
5.

5

i—

75
3.

22

48
9.

16

70
3.

44

T r
ea

tm
en

t

z N
2

N
3



14
00 ooCM
OOO

oo00
ooCO

oo ooCM

(eq/B>|) P|8!A

1 IN 

LN

CO
J-
■M"

IN CO
1-

3 IN CM
J—

j IN H

ON £
v.n c-h-
CN

i OKI

CO

to
[ tN

i f.N
t-
?

i £N
OKI

CO1-
CNIIN

i £N
H
H

1 6N
4 7KI

1^-h-
co

J CiM
j 7.N

h-
to
1-

3 3N
3 3N
4 7KI

h-
coh-
CM

^ Cri

3 ZN

3 IN

h-

h-

I—
IN S

T 
re

at
m

en
t

□ 
R

ep
lic

at
io

n-
I

□ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill

14
2

Fi
g.

 5.
5 

G
re

en
gr

am
 Y

ie
ld

 R
es

po
ns

e 
to

 V
ar

io
us

 T
re

at
m

en
ts



Fi
g.

 5.
6 

sh
ow

s 
co

m
pa

ris
on

 of
 g

re
en

gr
am

 yi
el

d 
le

ve
ls

 a
m

on
g 

th
re

e 
G

ro
up

s n
am

el
y 

G
ro

up
-A

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

2 
& 

T5
, 

G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1, 

T4
 &

 T
7.

G
ro

up
 (A

)

CM CO

z z z
□ □ □

O 00 CD ^ CM

(eu/B>)) piau

Tr
ea

tm
en

t

G
ro

up
(B

)

Tr
ea

tm
en

t
T5

T2

z
□

CM CO

z z
□ □

J1

—
 11

50
.0

0
(0 'll

 11
00

.0
0

tT
 10

50
.0

0

u > 10
00

.0
0 

95
0.

00

12
00

.0
0

T7
T4

Tr
ea

tm
en

t

U

□ 
N

1 

■ 
N

2

□ 
N

3n
76

0.
00

 
^ 7

40
.0

0
72

0.
00

70
0.

00
 

^ 6
80

.0
0 

.S
i 66

0.
00

 
> 6

40
.0

0

62
0.

00

G
ro

up
 (C

)

Fi
g.

 5.
6 

C
om

pa
ris

on
 of

 G
re

en
gr

am
 Y

ie
ld

 L
ev

el
s 

am
on

g 
G

ro
up

-A
, B

 a
nd

 C



Ta
bl

e 
5.

12
 a

nd
 T

ab
le

 5
.1

3 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 a

nd
 A

N
O

V
A

 T
ab

le
 fo

r g
re

en
gr

am
 y

ie
ld

 re
sp

ec
tiv

el
y.

 P
os

t h
oc

 

an
al

ys
is

 fo
r f

ac
to

r 2
 (i

rri
ga

tio
n 

tre
at

m
en

ts
) i

s 
sh

ow
n 

in
 T

ab
le

 5
.1

4.
 T

ab
le

 5
.1

5 
sh

ow
s 

p-
Va

lu
es

 fo
r P

ai
rw

is
e 

t-T
es

ts
. F

ig
. 5

.7
 

an
d F

ig
. 5

.8
 re

pr
es

en
t i

nt
er

ac
tio

n 
pl

ot
 b

y 
fa

ct
or

 1 (
fe

rti
liz

er
 tr

ea
tm

en
ts

) a
nd

 fa
ct

or
 2

 (i
rr

ig
at

io
n 

tre
at

m
en

ts
) r

es
pe

ct
iv

el
y.

Ta
bl

e 
5.

12
 T

w
o 

fa
ct

or
 A

N
O

VA
 (G

re
en

gr
am

 Y
ie

ld
)

Fa
ct

or
 2

I4
4

p-
va

lu
e

00
o

ood
oo

u. 0.
14

5.
57 COo

o
M

S

71
04

.9
1

27
82

06
.7

2

31
61

.9
5

49
99

0.
13

oo
cvi 6.

00

12
.0

0

42
.0

0

62
.0

0

CO
CO

14
20

9.
82

16
69

24
0.

34

37
94

3.
35

20
99

58
5.

59

38
20

97
9.

11

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

M
ea

ns
 (k

g/
ha

):

T1
 

T2
 

T3
 

T4
 

T5
 T6 T

7

85
7.

25

85
8.

42

82
5.

99

73
7.

44
 

11
31

.7
6 

75
2.

52
 

68
6.

60
 

10
54

.4
1 

84
1.

95
 

72
5.

84
 

84
7.

22

Ta
bl

e 
5.

13
 A

N
O

VA
 T

ab
le

 (G
re

en
gr

am
 Y

ie
ld

)

73
4.

26

72
7.

63

71
5.

62

91
9.

89

83
1.

47

77
4.

50

10
33

.6
2

10
99

.6
5

10
29

.9
7

70
4.

36 COCO

■'t00CO 67
1.

07

75
7.

62

75
5.

03

74
4.

92

11
15

.1
6

11
74

.1
3 oo

COo

73
5.

81

73
6.

65

73
9.

86

N
1 N
2

N
3

Fa
ct

or



Tu
ke

y 
si

m
ul

ta
ne

ou
s 

co
m

pa
ris

on
 t-

va
lu

es
 (d

.f.
 =

 4
2) 14

5

cr
iti

ca
l v

al
ue

s 
fo

r e
xp

er
im

en
tw

is
e 

er
ro

r r
at

e:
 

0.
05

 
3.

10

0.
01

ezo

2.
02

2.
75

S80

CO
00cvi 3.

60

0.
14

660

3.
01 1

0.
11

0.
25

on. 3.
12

0.
37 00

o
ooCO

o 1.
47

3.
49 1T4

 
T7

 
T1

 
T3

 
T6

 T5 T
2

68
6.

60
 

72
5.

84
 

73
7.

44
 

75
2.

52
 

84
1.

95
 

10
54

.4
1 

11
31

.7
6

(k
g/

ha
)

68
6.

60

72
5.

84

73
7.

44

75
2.

52

84
1.

95

10
54

.4
1

11
31

.7
6

T4 T7 T1 T3 T6 T5 T2

; A
na

ly
si

s 
fo

r F
ac

to
r 2

 (G
re

en
gr

am
 Y

ie
ld

)



Ta
bl

e 
5.

15
 p

-v
al

ue
s 

fo
r p

ai
rw

is
e 

t-t
es

ts
 (G

re
en

gr
am

 Y
ie

ld
)

T4
 . T7 

T1
 

T3
 

T6
 

T5
 

T2
(k

g/
ha

)

68
6.

60

72
5.

84

73
7.

44

75
2.

52

84
1.

95

10
54

.4
1

11
31

.7
6

0.
47

inod od

o■'t
o

o
o

ood

CT>CO

d
CO

co
o

oo
o

ood

o>
o

oCO

d
CO
CM

o
ood

oo
o

d
CO

tod ind
in
o

ood
ood68

6.
60

 
72

5.
84

 
73

7.
44

 
75

2.
52

 
84

1.
95

 
10

54
.4

1 
11

31
.7

6

Is- CO CD LO CNJ



T7

91

T5
T2

 -b
—

T3
 —<»

—
 T

4

U

N
3

N
2

m

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1

20
0.

00
0 

0 0
00

uee^ 1103

Fi
g 

5.
7 

In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 
(G

re
en

gr
am

 Y
ie

ld
 in

 kg
/h

a)



14
8

Fi
g 

5.
8 

In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2
 (G

re
en

gr
am

 Y
ie

ld
 in

 kg
/h

a)

—
®
—

 N
1 —

N
2 —

a—
 N

3

T1
 

T2
 

T3
 

T4
 

T5
 

T6
 

T7

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

ueeiAj neo



14
9

T7

CO
CO

CO

13
.5

91

14
.9 CO

13
.9

SI

15
.8

15
.8

15
.2

T4 14
.3

15
.1

14
.8

CO
1- 15

.6 C\J

15
.2

CM
1- 16

.2 CM
CO 15

.1

i—
Tj- 
c6

16
.2

16
.3

T r
ea

tm
en

t

z N
2

N
3

Ta
bl

e 
5.

18
 A

na
ly

si
s 

of
 P

ro
te

in
 C

on
te

nt
 (%

) i
n 

W
he

at
 (R

ep
lic

at
io

n-
Ill

)

I- 13
.5 o

CO 13
.4

CO
1- 13

.9 CO
CO 13

.7

ID
h- 13

.9

13
.9

14
.1

13
.9

12
.8

12
.7

CO
1-

CO
CO

CD
CO 13

.6

C\J
1- 13

.8 CO
CO

CO
CO

h- 14
.1

14
.0

14
.0

T 
re

at
m

en
t

z
C\l
z

CO
z

Ta
bl

e 
5.

17
 A

na
ly

si
s 

of
 P

ro
te

in
 C

on
te

nt
 (%

) in
 W

he
at

 (R
ep

lic
at

io
n-

ll)

T7 13
.2

12
.8

13
.5

CO
1- 12

.7

13
.4

13
.9

SI

12
.9

12
.7

12
.9

T4 13
.2

13
.4

13
.2

T3 12
.8

14
.2

13
.2

T2

o
CO 12

.9

13
.9

i—
CO
cvi 13

.0

12
.8

T 
re

at
m

en
t

z N
2

N
3

Ta
bl

e 5
.1

6,
 Ta

bl
e 5

.1
7 a

nd
 Ta

bl
e 5

.1
8 r

ep
re

se
nt

 an
al

ys
is

 of
 pr

ot
ei

n c
on

te
nt

 in 
w

he
at

 gr
ai

ns
 du

rin
g t

hr
ee

 su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

. 5
.9

 s
ho

w
s p

ro
te

in
 c

on
te

nt
 le

ve
l in

 w
he

at
 g

ra
in

s r
es

po
ns

e 
to

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h r
ep

lic
at

io
n.

Ta
bl

e 
5.

16
 A

na
ly

si
s 

of
 P

ro
te

in
 C

on
te

nt
 (%

) i
n 

W
he

at
 (R

ep
lic

at
io

n-
I)

5.
4 

Q
ua

lit
at

iv
e 

A
sp

ec
ts

 o
f W

he
at

5.
4.

1 P
ro

te
in

 C
on

te
nt

 in
 W

he
at



s

ooco^cvjoooco't

(%) }U3}UOQ UjajOJd

CO
z 1-

CO co
z 1-

CO in
z 1-

CO o-
z 1-

CO co
z 1-

CO CM
z h-

CO i—

z 1-

eg
z l—

eg CO
z 1—

eg CD
z 1-

eg ■o-
z 1-

CM co
z 1-

CM CM
z 1-

CM T-
Z 1-

z P
co

z 1-

LO
z H

o-
z 1-

T- co
z 1—

CM
z 1-

T-

z 1-

eg

Tr
ea

tm
en

t

Fi
g.

 5.
9 P

ro
te

in
 C

on
te

nt
 L

ev
el

 in
 W

he
at

15
0

□ 
R

ep
lic

at
io

n-
1 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill



Fi
g.

 5.
10

 s
ho

w
s 

co
m

pa
ris

on
 o

f p
ro

te
in

 c
on

te
nt

 le
ve

l in
 w

he
at

 a
m

on
g 

th
re

e 
G

ro
up

s n
am

el
y 

G
ro

up
-A

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t 

T2
 &

 T
5,

 G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 co

ns
is

tin
g 

of
 tr

ea
tm

en
t T

1,
 T

4 
& 

T7
.

CM CO
z Z z
□ □ □

o o oo in o
CO CO

(%) luajuoo maioJd

o oCO oC\J o oo oCT)
CO

(%) juajuoo u;a}OJd

O O o o o o
v— o q co r- CD

CO CO CO CO

(%) luaiuoo ujajojd

15
1

Fi
g.

 5.
10

 C
om

pa
ris

on
 o

f P
ro

te
in

 co
nt

en
t L

ev
el

 in
 W

he
at

 a
m

on
g 

G
ro

up
-A

, B
 an

d 
C

G
ro

up
-B

G
ro

up
-C

G
ro

up
-A

T2
 

T5

Tr
ea

tm
en

t

□ 
N

1 

■ 
N

2

□ 
N

3



15
2

p-
va

lu
e

0.
97

690 oo

u. 0.
03 ■'tCO

d

000

M
S o-o

d 0.
94

0.
01 CO

oo
CM 6.

00

12
.0

0

42
.0

0 oo
cvi
CO

coCO
00o
d 5.

65 o
d 61

.4
7

67
.2

8

So
ur

ce

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

20
 A

N
O

VA
 T

ab
le

 (W
he

at
-P

ro
te

in
 C

on
te

nt
)

14
.0

2

14
.0

0

13
.9

4

13
.9

9
13

.5
0

T7

13
.8

391

14
.1

3
13

.7
1

14
.0

2

T5
T4

T3

14
.3

0

T2

14
.4

0

13
.5

0

13
.5

3

13
.4

7

13
.8

3 CO00
CO 13

.8
3

14
.2

0

14
.1

3

14
.0

7

13
.8

0

13
.7

7

13
.5

7

14
.0

7 oq oq

14
.3

3

14
.3

0

14
.2

7

CO

14
.4

0

14
.3

7U

M
ea

ns
 (%

):

N
1 N
2

N
3

Fa
ct

or

Ta
bl

e 
5.

19
 an

d 
Ta

bl
e 

5.
20

 re
pr

es
en

t t
w

o 
fa

ct
or

 A
N

O
VA

 a
nd

 A
N

O
VA

 T
ab

le
 fo

r p
ro

te
in

 co
nt

en
t le

ve
l in

 w
he

at
 re

sp
ec

tiv
el

y.
 

Fi
g.

 5.1
1 a

nd
 Fig

. 5.
12

 re
pr

es
en

t in
te

ra
ct

io
n p

lo
t b

y f
ac

to
r 1 

(fe
rti

liz
er

 tre
at

m
en

ts
) a

nd
 fa

ct
or

 2 
(ir

rig
at

io
n t

re
at

m
en

ts
) 

re
sp

ec
tiv

el
y.

Ta
bl

e 
5.

19
 T

w
o 

fa
ct

or
 A

N
O

VA
 (W

he
at

-P
ro

te
in

 C
on

te
nt

)

Fa
ct

or
 2



15
3

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1

14
.6

0 y
 

14
40

 -- 
14

 20
 -- 

14
 00

 -- 
13

 80
 -- 

13
 6

0 --
 

13
 4

0 -■
13

 20
 -- 

13
 00

 -•
12

 80
 --

N
1 

N
2 

N
3

—
Q
—

T1
 —>

■—
T2

 —a
—

T3
 —

»—
T4

 —
T5

 T6 —
T7

Fi
g 

5.
11

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1 

(W
he

at
-P

ro
te

in
 C

on
te

nt
 in

 %
)

uean ||33



Fi
g 5

.1
2 I

nt
er

ac
tio

n P
lo

t b
y 

Fa
ct

or
 2 

(W
he

at
-P

ro
te

in
 C

on
te

nt
 in

 %
)

N
2 -

a-
 N

3
-0

—
 N

In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2

12
 80

oCD
Cl)

15
4



15
5

T7

Z90
990 0.

63

91

0.
81

0.
79

0.
71

SI CM
CO

o 0.
92

0.
81

T4 0.
72 o

d
CO
CO
d

T3

680 ■'t00d 0.
83

CM
l-

[■'-CO

o

CO
CO
d 0.

94

i—

0.
94

0.
94 CD

CO
d

T 
re

at
m

en
t

z
CM
z N

3

Ta
bl

e 
5.

23
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 P

b 
(p

pm
) i

n W
he

at
 (R

ep
lic

at
io

n-
Ill

)

T7

CO
CO
d

CO
d 0.

58

91 CO

o 0.
74

690

91 oCO

o
00
o 0.

78

T4

CO
CO

o
mCO
d 0.

64

T3
980
6/0

0.
77

CM
1-

CO
CO

o
CO

o

CO
CO

o

i— 0.
92 0005

d
CO
CO
d

T 
re

at
m

en
t

z
CM
Z

CO
Z

Ta
bl

e 
5.

22
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 P

b 
(p

pm
) in

 W
he

at
 (R

ep
lic

at
io

n-
ll)

T7

o
o
o

000 o
o
d

CO1- 0.
34

0.
37 00

■'t
o

91

0.
44

0.
25

0.
45

T4

o
o
d

o
o
d

o
o
d

T3 0.
3

0.
42

0.
41

T2

CO
CO
o 0.

31

0.
25

0.
36

0.
23 05

CO
o

Tr
ea

tm
en

t

z N
2

N
3

5.
4.

2 H
ea

vy
 M

et
al

s 
in

 W
he

at
 

5.
4.

2.
1 Le

ad
 (P

b)

Ta
bl

e 5
.2

1,
 Ta

bl
e 5

.2
2 a

nd
 T

ab
le

 5.
23

 re
pr

es
en

t a
na

ly
si

s o
f h

ea
vy

 m
et

al
 (P

b)
 in 

w
he

at
 gr

ai
ns

 du
rin

g t
hr

ee
 su

cc
es

si
ve

 

re
pl

ic
at

io
ns

. F
ig

. 5
.1

3 
sh

ow
s P

b 
le

ve
l in

 w
he

at
 g

ra
in

s 
re

sp
on

se
 to

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e 
5.

21
 An

al
ys

is
 o

f H
ea

vy
 M

et
al

 P
b 

(p
pm

) i
n 

W
he

at
 (R

ep
lic

at
io

n-
I)



15
6

Fi
g.

 5.
13

 P
b l

ev
el

 in
 w

he
at

N
1 N

1 N
1 N

1 N
1 N

1 N
1 N

2 N
2 N

2 N
2 N

2 N
2 N

2 N
3 N

3 N
3 N

3 N
3 N

3 N
3

T1
 T2

 T3
 T4

 T5
 T6

 T7
 T1

 T2
 T3

 T4
 T5

 T6
 T7

 T1
 T2

 T3
 T4

 T5
 T6

 T7
Tr

ea
tm

en
t

□ 
R

ep
lic

at
io

n-
I 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill

J

(i
I

lr

0.
8

E a S
 0.

6
a C

L

0.
4

1.
2 CM

o



Fi
g.

 5.
14

 s
ho

w
s 

co
m

pa
ris

on
 o

f P
b 

le
ve

l in
 w

he
at

 a
m

on
g 

th
re

e 
G

ro
up

s n
am

el
y 

G
ro

up
-A

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

2 
& 

T5
, 

G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

T7

□ 
N

1 
U

N
2

□ 
N

3

T4

Tr
ea

tm
en

t

U

H
IT

G
ro

up
-B

□ 
N

1 

■ 
N

2

□ 
N

3

Tr
ea

tm
en

t
T5

a.
.tk

i
0.

71
0.

70
0.

70
I 0

.6
9

a. “ 0
.6

9
o-

 0.6
8 

0.
68

 
0.

67

G
ro

up
-A

Fi
g.

 5.
14

 Co
m

pa
ris

on
 o

f P
b 

le
ve

l in
 w

he
at

 a
m

on
g 

G
ro

up
-A

, B
 an

d 
C



Ta
bl

e 
5.

24
 a

nd
 T

ab
le

 5
.2

5 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

V
A

 a
nd

 A
N

O
V

A
 T

ab
le

 fo
r P

b 
le

ve
l in

 w
he

at
 re

sp
ec

tiv
el

y.
 Fi

g.
 5

.1
5 

an
d 

Fi
g.

 5
.1

6 
re

pr
es

en
t i

nt
er

ac
tio

n 
pl

ot
 b

y 
fa

ct
or

 1 (
fe

rti
liz

er
 tr

ea
tm

en
ts

) a
nd

 fa
ct

or
 2

 (i
rri

ga
tio

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

Ta
bl

e 
5.

24
 T

w
o 

Fa
ct

or
 A

N
O

VA
 (P

b 
Le

ve
l in

 W
he

at
)

Fa
ct

or
 2

M
ea

ns
 (p

pm
):

p-
va

lu
e

0005
o 0.

25 O
O

u.
CM
O
d 1.

36

000

M
S

000 0.
14

000 O

d

2.
00 o

o
CO

o
o
CM 42
.0

0

o
o
CM
CO

CO
CO

000 0.
82

000 4.
26

5.
09

So
ur

ce

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

25
 A

N
O

VA
 T

ab
le

 (P
b 

Le
ve

l in
 W

he
at

)

0.
62

0.
61

0.
60

0.
61

T1
 

T2
 T3 

T4
 

T5
 

T6
 

T7

N
1

Fa
ct

or
 1 

N
2

N
3

0.
72

 
0.

69
 

0.
68

 
0.

45
 

0.
68

 
0.

63
 

0.
420.
43 CM

■'fr
o

o

d

CO
d 0.

63 CO
CO
d

0.
69 00CO

o
00CO

o

0.
47

0.
45

0.
44

00CD
d

00CD

o 0.
67

0.
70

690
690

0.
74 CM

r-
o 0.

71



15
9

Fi
g 

5.
15

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [
Pb

 L
ev

el
 (pp

m
) i

n W
he

at
]

-G
—

T1
 —*—

T2
 —h

—
T3

 —#
—

T4
 —

T5
 T6 +T

7
N

3
N

2

LN

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or

5L■H<x>
G

j



16
0

Fi
g 5

.1
6 I

nt
er

ac
tio

n P
lo

t b
y F

ac
to

r 2
 [P

b L
ev

el
(p

pm
) i

n W
he

at
]

T

91

N
1 —

N
2 -a

—
 N

3T
5

T4
T3

T
2

U

0 8
00

 j
0 7

00
 - 

06
00

 -- 
0 5

00
 - 

0 
40

0 -- 
0 3

00
 - 

02
00

 -- 
0 1

00
 - 

00
00

 --

ueaw n©3



5.
4.

2.
2 C

op
pe

r (
C

u)

Ta
bl

e 5
.2

6,
 Ta

bl
e 5

.2
7 a

nd
 Ta

bl
e 5

.2
8 r

ep
re

se
nt

 an
al

ys
is

 of
 he

av
y m

et
al

 (C
u)

 in 
w

he
at

 gr
ai

ns
 du

rin
g t

hr
ee

 su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

. 5
.1

7 
sh

ow
s 

C
u 

le
ve

l in
 w

he
at

 g
ra

in
s r

es
po

ns
e 

to
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h r

ep
lic

at
io

n.

Ta
bl

e 
5.

26
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 C

u 
(p

pm
) i

n 
W

he
at

 (R
ep

lic
at

io
n-

1)

16
1

T7 0.
91

0.
77 oCO

o

91

0.
75 od-d

or-d

91 00
o

CO00
o 0.

83

T4

GO

o

860 COCO
o

T3

00
d

0000d
in00d

T2

660 0.
94 COO)d

i— CMO CO
o

00

Tr
ea

tm
en

t

z
CM
Z

CO
Z

Ta
bl

e 
5.

28
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 C

u 
(p

pm
) i

n 
W

he
at

 (R
ep

lic
at

io
n-

Ill
)

T7 m00
o 0.

71

090

CO
I- 0.

74 o
CO
o 0.

67
91 o

00d
CO
00d 0.

81

T4 P
d

■M-
00d

990

CO
l-

9Z0
0.

81 CO
00d

T2

860 i—
CD

o 0.
94

T“

1- 0.
97

1.
05

1.
10

T 
re

at
m

en
t

z N
2

N
3

Ta
bl

e 
5.

27
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 C

u 
(p

pm
) i

n 
W

he
at

 (R
ep

iic
at

io
n-

ll)

T7

000 00
CM
o

990

91 o
CO
o

o
00
o 0.

70

T5 0.
58

0.
51

0.
53

T4 0.
55 o

o
d 0.

51

CO
1- 0.

60 00

d 0.
42

CM
1- 0.

30

0.
41

0.
34

P 0.
72

0.
45

000

Tr
ea

tm
en

t

z N
2

N
3



00d
co
o

(iudd) nn

■"T

o
<M

o

N
1 N1

 N1 
N

1 N1
 N1 

N
1 N2

 N2
 N2

 N2
 N2

 N2
 N2

 N3
 N3

 N3
 N3

 N3
 N3

 N3
T1

 T2 
T3

 T4 
T5

 T6 
T7

 T1 
T2

 T3 
T4

 T5
 T6

 T7 
T1

 T2 
T3

 T4 
T5

 T6 
T7

Tr
ea

tm
en

t

□ 
R

ep
lic

at
io

n-
 

■ 
R

ep
lic

at
io

n-
□ 

R
ep

lic
at

io
n-

1
IT

n

Fi
g.

 5.
17

 C
u l

ev
el

 in
 w

he
at



Fi
g.

 5.
18

 sh
ow

s c
om

pa
ris

on
 of

 C
u l

ev
el

 in
 w

he
at

 am
on

g t
hr

ee
 G

ro
up

s n
am

el
y G

ro
up

-A
 co

ns
is

tin
g o

f tr
ea

tm
en

t T
2 &

 T
5,

 

G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1, 

T4
 &

 T
7.

G
ro

up
-C

T3
 

T6

Tr
ea

tm
en

t

□ 
N

1 

■ 
N

2

□ 
N

3

89 0 
69 0 
69 0 o

 
0Z0
ozo I 
uo 

•=- 

uo2Z0

T2
 

T5

Tr
ea

tm
en

t

□ 
N

1 

■ 
N

2

□ 
N

3

G
ro

up
-B0.
77

0.
76

0.
75

Q
. 0.

74
a ~ 

0.
73

 
O

 0.7
2 

0.
71

 
0.

70

G
ro

up
-A

Fi
g.

 5.
18

 C
om

pa
ris

on
 o

f C
u L

ev
el

 in
 W

he
at

 a
m

on
g 

G
ro

up
-A

, B
 an

d 
C



Ta
bl

e 
5.

29
 a

nd
 T

ab
le

 5
.3

0 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 a

nd
 A

N
O

V
A 

Ta
bl

e 
fo

r C
u 

le
ve

l in
 w

he
at

 re
sp

ec
tiv

el
y.

 Fi
g.

 5
.1

9 
an

d 

Fi
g.

 5.
20

 re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 (i

rr
ig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

Ta
bl

e 
5.

29
 T

w
o 

fa
ct

or
 A

N
O

VA
 (C

u 
Le

ve
l in

 W
he

at
)

0.
72

0.
71

0.
69

0.
71

0.
92

0.
64

1.
00

p-
va

lu
e

0.
59

16
4

62
.0

0
4.

01
To

ta
l

0.
09

0.
71

0.
03

0.
01

0.
06

0.
00

0.
09

2.
00

6.
00

12
.0

0

42
.0

0

0.
01

0.
37

0.
03

3.
60

Fa
ct

or
 1 

Fa
ct

or
 2

 

In
te

ra
ct

io
n 

Er
ro

r

M
S

df
SS

So
ur

ce

Ta
bl

e 
5.

30
 A

N
O

VA
 T

ab
le

 (C
u 

Le
ve

l in
 W

he
at

)

ozo

0.
73

0.
63

0.
71

0.
75

0.
84

0.
59

6S0
8S0

or-d
or-
o

CD
CD

o

0.
74

0.
73

0.
72

00CO
d

5
d

CO

o

0.
71

0.
71 of'-

o

0.
76

0.
75

0.
75

060
S80 0.

76

N
1 N
2

N
3

M
ea

ns
 (p

pm
): T1
 

T2
 

T3
 

T4
 

T5
 

T6
 

T7

Fa
ct

or

Fa
ct

or
 2



16
5

Fi
g 

5.
19

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [
C

u L
ev

el
 (p

pm
) i

n W
he

at
]

T7

N
3

91 
SI-*- 

€l-°- 
— U

-°"

N
2

IN

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1

000 0

<x>C
O

<1
>



991

Fi
g 

5.
20

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2
 [C

u L
ev

el
 (p

pm
) i

n W
he

at
]

N
2 -

o—
 N

3
N

1

T7

91
91

T4
T3

T2

U

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

<t>

C
C
S

<L
>



5.
4.

2.
3 Z

in
c 

(Z
n)

Ta
bl

e 5
.3

1,
 Ta

bl
e 5

.3
2 a

nd
 T

ab
le

 5.
33

 re
pr

es
en

t a
na

ly
si

s o
f h

ea
vy

 m
et

al
 (Zn

) in
 w

he
at

 gr
ai

ns
 du

rin
g t

hr
ee

 su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

. 5
.2

1 s
ho

w
s 

Zn
 le

ve
l in

 w
he

at
 g

ra
in

s 
re

sp
on

se
 to

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e 
5.

31
 An

al
ys

is
 o

f H
ea

vy
 M

et
al

 Z
n 

(p
pm

) i
n 

W
he

at
 (R

ep
lic

at
io

n-
I)

16
7

T7 8.
7

CO 7.
9

91

9.
0

9.
5

9.
4

SI o
o 9.

7

9.
9

T4 9.
8 CO

GO 8.
9

T3 10
.2

10
.1

9.
2

T2

T—

10
.9

10
.2

10
.2

10
.9 CO

o

Tr
ea

tm
en

t

z N
2

N
3

Ta
bl

e 
5.

33
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 Z

n 
(p

pm
) i

n 
W

he
at

 (R
ep

lic
at

io
n-

Ill
)

T7 8.
2

6.
8 VL

i

91

8.
5

8.
9

CO

SI 9.
7

9.
6

9.
6

T4 9.
2

7.
6

8.
2

T3 9.
6

9.
4 CO

00

T2 9.
9

9.
9

9.
5

i— 9.
9

9.
9

9.
8

T 
re

at
m

en
t

z N
2

N
3

Ta
bl

e 
5.

32
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 Z

n 
(p

pm
) i

n 
W

he
at

 (R
ep

lic
at

io
n-

ll)

T7 5.
0

6.
8

1 
5.

9
i__

__
__

__
__

__
CO
1- 6.

4

5.
3

5.
8

SI

LO 5.
4

5.
2

T4 6.
8 CO

CO
1- 4.

5 CD

6.
0

T2 5.
2

5.
4

6.
3

i— 7.
0

CO CO

T 
re

at
m

en
t

z N
2

N
3



16
8

Fi
g.

 5.
21

 Zn
 Le

ve
l in

 W
he

at

N
1 N

1 N
1 N

1 N
1 N

1 N
1 N

2 N
2 N

2 N
2 N

2 N
2 N

2 N
3 N

3 N
3 N

3 N
3 N

3 N
3 

T1
 T2

 T3
 T4

 T5
|T

6 T
7 T

1 T
2 T

3 T
4 T

5 T
6 T

7 T
1 T

2 T
3 T

4 T
5 T

6 T
7

Tr
ea

tm
en

t

□ 
R

ep
lic

at
io

n-
 

■ 
R

ep
lic

at
io

n-
□ 

R
ep

lic
at

io
n-

n

io

(uidd) uz



Fi
g.

 5.
22

 sho
w

s c
om

pa
ris

on
 of

 Z
n l

ev
el

 in 
w

he
at

 am
on

g t
hr

ee
 G

ro
up

s n
am

el
y G

ro
up

-A
 co

ns
is

tin
g o

f tr
ea

tm
en

t T
2 &

 T
5,

 

G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

G
ro

up
-C

G
ro

up
-B

G
ro

up
-A

Fi
g.

 5
.2

2 
C

om
pa

ris
on

 of
 Z

n L
ev

el
 in

 W
he

at
 a

m
on

g 
G

ro
up

-A
, B

 an
d 

C



Ta
bl

e 
5.

34
 a

nd
 T

ab
le

 5.
35

 re
pr

es
en

t t
w

o 
fa

ct
or

 A
N

O
VA

 a
nd

 A
N

O
VA

 T
ab

le
 fo

r Z
n l

ev
el

 in
 w

he
at

 re
sp

ec
tiv

el
y.

 Fi
g.

 5.
23

 a
nd

 

Fi
g.

 5.
24

 re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 (i

rr
ig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

17
0

p-
va

lu
e

CO
05
o

690 oo

it. 0.
02

0.
64

000

M
S

0.
12

3.
45 CM

O
d 5.

35

Q 2.
00

6.
00 oo

CM 42
.0

0

CO
CO

inCM
d 20

.6
9

0.
19

22
4.

74

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

Ta
bl

e 
5.

35
 A

N
O

VA
 T

ab
le

 (Z
n L

ev
el

 in
 W

he
at

)

8.
00

 

7.
19

 
8.

09

8.
15

8.
11

T7

7.
91

8.
24

7.
56

8.
04

8.
71

91
SI

T4
T3

T2

Ta
bl

e 
5.

34
 T

w
o 

fa
ct

or
 A

N
O

VA
 (Z

n L
ev

el
 in

 W
he

at
)

Fa
ct

or
 2

8.
97

7.
29 00

CM
CO
o

7.
95

7.
91 00

8.
27

8.
23 CO

CM
00

7.
70

7.
67 oCO

o
00 8.

03

8.
00

8.
74 CM

CO 8.
67

9.
03

8.
97

068

N
1 N
2

N
3M
ea

ns
 (p

pm
): 

T1

Fa
ct

or

To
ta

l 
24

5.
87

 
62

.0
0



T7

91
SI

T4

£l~e- 
ZL

T1

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or

0000

ueeiAj ||93

Fi
g5

 .2
3 I

nt
er

ac
tio

n P
lo

t b
y 

Fa
ct

or
 1 

[Z
n L

ev
el

 (p
pm

) i
n W

he
at

]



17
2

Fi
g 

5.
24

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2 
[Z

n L
ev

el
 (p

pm
) i

n W
he

at
]

N
1 -n

—
 N

2 —
N

3

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

UP3N ||30



5.
4.

2.
4 M

an
ga

ne
se

 (M
n)

Ta
bl

e  5
.3

6,
 Ta

bl
e 5

.3
7 a

nd
 T

ab
le

 5.
38

 re
pr

es
en

t a
na

ly
si

s o
f h

ea
vy

 m
et

al
 (Mn

) in
 w

he
at

 gr
ai

ns
 du

rin
g t

hr
ee

 su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

. 5
.2

5 
sh

ow
s M

n 
le

ve
l in

 w
he

at
 g

ra
in

s r
es

po
ns

e 
to

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e 
5.

36
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 M

n 
(p

pm
) i

n W
he

at
 (R

ep
lic

at
io

n-
1)

17
3

T7

CM
CD
CM 26

.1

VLZ

91

27
.2 o

CO
CM

CO
CO
CM

SI

29
.1

28
.3 CO

CO
CM

T4 o
CO
CM

CO
K
CM 27

.5

T3 28
.9 CM

1^
CM 27

.9

T2 29
.4

28
.4

28
.5

29
.9

29
.0

28
.2

Tr
ea

tm
en

t

z N
2

N
3

Ta
bl

e 
5.

38
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 M

n 
(p

pm
) i

n 
W

he
at

 (R
ep

lic
at

io
n-

Ill
)

l- 25
.8

25
.4

25
.1

CO
1- 25

.4

26
.4

25
.8

in
1-

in
CO
CM 26

.1

27
.9

’'fr1“

ZLZ 26
.5

27
.3

CO

(- 27
.9

26
.4

26
.9

CM
h- 28

.5
VLZ 26

.2

i—
CM
CD
CM 27

.1

26
.1

T 
re

at
m

en
t

z
CM

z
CO

z

Ta
bl

e 
5.

37
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 M

n 
(p

pm
) i

n 
W

he
at

 (R
ep

lic
at

io
n-

ll)

T7 19
.6

19
.0 CM

CO

CO
1- 19

.9

17
.9

19
.8

SI 15
.8 CO

CO 16
.9

T4 16
.9

17
.9

17
.0

CO
1- 16

.2

19
.1

17
.8

T2 CO 18
.2 CD

CO

15
.8

18
.7

19
.9

Tr
ea

tm
en

t

z N
2

N
3



I ' ' --------- CO f-«

CO CO 
Z 1- 
CO LO 
Z 1-

1

CO Tf 
Z 1-
CO CO 
Z I-
CO CM
Z 1-
CO t- 
Z 1-

CM f-
Z 1-
CM CO 
Z 1-

CM LO
Z 1-
CM -St 
Z 1-

CM CO 
Z 1-
CM CM
Z 1-
CM t“ 
^ \—

1

1

1

1

T~ h-
Z 1- 

t- CD~z_ \—

1

1

T- LO
Z 1-

Z 1-
CO

Z 1-
T- CM 
Z 1-

1

T— -T—z t—

inomounoLno
co co C\J OJ i- t-

(uidd) u|/\|

Tr
ea

tm
en

t

Fi
g.

 5.
25

 M
n L

ev
el

 in
 W

he
at

□ 
R

ep
lic

at
io

n-
1 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill



Fi
g.

 5.
26

 s
ho

w
s 

co
m

pa
ris

on
 o

f M
n l

ev
el

 in
 w

he
at

 a
m

on
g 

th
re

e 
G

ro
up

s n
am

el
y 

G
ro

up
-A

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

2 
& 

G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

T7
T4

Tr
ea

tm
en

t

□ 
N

1 

■ 
N

2

□ 
N

3

O
c

n

25
.5

0
25

.0
0  

E
" 2

4.
50

 

S 
24

.0
0 

| 2
3.

50

23
.0

0
22

.5
0

G
ro

up
-C

G
ro

up
-B

G
ro

up
-A

Fi
g.

 5
.2

6 
C

om
pa

ris
on

 of
 M

n L
ev

el
 in

 W
he

at
 a

m
on

g 
G

ro
up

-A
, B

 a
nd

 C



Ta
bl

e 
5.

39
 a

nd
 T

ab
le

 5
.4

0 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 a

nd
 A

N
O

VA
 T

ab
le

 fo
r M

n 
le

ve
l in

 w
he

at
 re

sp
ec

tiv
el

y.
 Fi

g.
 5

.2
7 

an
d 

Fi
g.

 5.
28

 re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 (i

rr
ig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

Ta
bl

e 
5.

39
 T

w
o 

fa
ct

or
 A

N
O

VA
 (M

n L
ev

el
 in

 W
he

at
)

17
6

p-
va

lu
e

O
o oo oo

u.

000
S

O
O

000

M
S

0.
15

1.
56 o

O

O
p
CO

T5 2.
00

6.
00

12
.0

0 oocvi

■'t 62
.0

0

CO
CO

05
CM

o 9.
34 00

d 13
14

.6
2 CO

■M;

CM
CO

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

40
 A

N
O

VA
 T

ab
le

 (M
n 

Le
ve

l in
 W

he
at

)

24
.3

6

24
.2

5

24
.1

9

24
.2

7
23

.6
1

T7

24
/91

24
.2

5 
23

.9
9 

24
.4

2SI

T4
T3

24
.5

9

T2

24
.8

8
CO
00
CO
CM 23

.5
0

23
.4

7

24
.1

7

24
.1

1

p
■M-
CM

24
.4

8

24
.4

1

24
.3

7

24
.0

3
I

p
•M"
CM 23

.9
3

l__
__

__
__

__
__

__
__

__
__

CM
CO
■M-
CM 24

.2
3

24
.2

0

24
.6

7

24
.5

7

24
.5

4

24
.9

7

24
.9

4

24
.7

4

N
1 N
2

N
3

M
ea

ns
 (p

pm
): 

T1

Fa
ct

or

Fa
ct

or
 2



+

o o o O o o Oo o o O o o oin o in o m o m
in in ^r ^r 00 CO Csi
CN CN CN CN CN CN CN

ueeiAi iieo

Fi
g 

5.
27

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [
M

n L
ev

el
 (p

pm
) i

n W
he

at
]

N
1 

N
2 

N
3

—
T1

 —
 T

2 -
b
—

 T
3 —

T4
 -*

-7
5 T6 —

 T
7

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1



N
2 —

s—
 N

3
N

1

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

23
00

0 +
22

.5
00

o<x>

<D0>

Fi
g 

5.
28

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2
 [M

n L
ev

el
 (p

pm
) i

n W
he

at
]



Ta
bl

e 5
.4

1,
 Ta

bl
e 5

.4
2 a

nd
 T

ab
le

 5.
43

 re
pr

es
en

t a
na

ly
si

s o
f h

ea
vy

 m
et

al
 (Fe

) in
 w

he
at

 gr
ai

ns
 du

rin
g t

hr
ee

 su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

. 5
.2

9 
sh

ow
s F

e l
ev

el
 in

 w
he

at
 g

ra
in

s 
re

sp
on

se
 to

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e 
5.

41
 An

al
ys

is
 o

f H
ea

vy
 M

et
al

 Fe
 (p

pm
) i

n 
W

he
at

 (R
ep

lic
at

io
n-

I)

17
9

T7 3.
20 o

CO 3.
10

CD
I-

o
CVI
CO 3.

50

3.
20

91

4.
50

4.
50

4.
10

T4 3.
20

3.
60

3.
10

T3 4.
20

4.
10

3.
70

T2 5.
00

4.
90

4.
90

i—
o
°o
■'t 5.

10

5.
00

Tr
ea

tm
en

t

Z N
2

N
3

Ta
bl

e 
5.

43
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 F

e 
(p

pm
) i

n 
W

he
at

 (R
ep

lic
at

io
n-

Ill
)

H

ooe 2.
80

2.
30

CO
H 3.

30

3.
70

3.
10

inI-
o
CO 4.

20

3.
00

I- 3.
10

3.
20 oo

CO

CO
1- 2.

90

3.
60

3.
50

CM
1- 4.

40 oCO

4.
50

(— 4.
50

4.
50

4.
50

Tr
ea

tm
en

t

z
CM
z

CO
z

Ta
bl

e 
5.

42
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 Fe

 (p
pm

) i
n 

W
he

at
 (R

ep
lic

at
io

n-
ll)

T7 1.
89 00

00

2.
22

CO
I- 2.

20

1.
50

2.
32

91

2.
81

1.
40

2.
19

T4 2.
22 00

2.
08

T3 2.
01

1.
24 CM

T2 1.
30

1.
40

1.
09

i—

1.
71

1.
30 oCO

T 
re

at
m

en
t

z N
2

N
3



CO ID ■sf CO CM

(uidd) aj

□ 
R

ep
lic

at
io

n-
 

■ 
R

ep
lic

at
io

n-
□ 

R
ep

lic
at

io
n-

Tr
ea

tm
en

t

Fi
g.

 5.
29

 F
e L

ev
el

 in
 W

he
at

CO
Z

CD
1-

CO
z

ID
1-

CO
z p
CO
z

CO
h-

CO
z p
CO
z i—
CM
z P
CM
z

CD
1-

CM
z

LO
h-

CM
z p
CM
z

CO
f-

CM
z

CM
1-

CM
z i—

z £

z
CD
1-

z
ID
1-

z P
z

CO
y-

z P
z i—



Fi
g.

 5.
30

 sh
ow

s c
om

pa
ris

on
 of

 Fe
 le

ve
l in

 w
he

at
 am

on
g t

hr
ee

 G
ro

up
s n

am
el

y G
ro

up
-A

 co
ns

is
tin

g o
f tr

ea
tm

en
t T

2 &
 T5

, 

G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1, 

T4
 &

 T
7.

T- C\J 00

-z.-z.-z.
□ ■ □

■

s
51
■

D
D

6

|
o o o o c
o o o o c

cd c\i c

(wdd) aj

G
ro

up
-C

3.
10

 
3.

05
 

~ 
3.

00
 

a 2
.9

5
—

 2.9
0

o>
2.

85
2.

80
2.

75
T3

 
T6

Tr
ea

tm
en

t

G
ro

up
-B

Tr
ea

tm
en

t

T2
 

T5

3.
80

G
ro

up
-A

Fi
g.

 5.
30

 C
om

pa
ris

on
 of

 F
e L

ev
el

 in
 W

he
at

 a
m

on
g 

G
ro

up
-A

, B
 an

d 
C



Ta
bl

e 
5.

44
 a

nd
 T

ab
le

 5
.4

5 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 a

nd
 A

N
O

VA
 T

ab
le

 fo
r M

n 
le

ve
l in

 w
he

at
 re

sp
ec

tiv
el

y.
 Fi

g.
 5.

31
 an

d 

Fi
g.

 5.
32

 re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rt

ili
ze

r t
re

at
m

en
ts

) a
nd

 fa
ct

or
 2

 (ir
rig

at
io

n 
tr

ea
tm

en
ts

) r
es

pe
ct

iv
el

y.

18
2

p-
va

lu
e 960

090 oo

u_

SO
O 0.

77 o
d

M
S COo

d
r-'-co 0.

01

1.
78

2.
00

6.
00

12
.0

0 oo
cvi
•'t 62

.0
0

coCO
CO

o 8.
25

0.
14

CO
00
■'fr 83

.4
1

So
ur

ce

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

44
 T

w
o 

fa
ct

or
 A

N
O

VA
 (W

he
at

-F
e)

Fa
ct

or
 2

M
ea

ns
 (p

pm
):

T1
 

T2
 

T3
 

T4
 

T5
 

T6
 

T7

3.
17

3.
11

3.
04

3.
63

 
3.

53
 

3.
00

 
2.

78
 

3.
31

 
2.

89
 

2.
61

 
3.

11

Ta
bl

e 
5.

45
 A

N
O

VA
 T

ab
le

 (W
he

at
-F

e)

2.
70

2.
59

2.
54

2.
90

2.
90

2.
87

3.
47

3.
37

3.
10

2.
84

2.
76

2.
73

3.
04

2.
98 r-CD

c\i

3.
57

3.
53

3.
50

3.
67 CO

CO
CO 3.

60

N
1 N
2

N
3

Fa
ct

or



I--------1------- 1--------1------- 1--------1------- ^

o O o O O o o oo O o O O o o oID o LD o ID o ID o
00 00 CN CM — T— O o

UB01AJ ||80

Fi
g 5

.3
1 I

nt
er

ac
tio

n P
lo

t b
y F

ac
to

r 1
 [F

e L
ev

el
 (p

pm
) i

n W
he

at
]



18
4

Fi
g 

5.
32

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

 [F
e L

ev
el

 (p
pm

) i
n W

he
at

]

N
2 -

o-
N

3
-®

—
 N

1

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

000 0

o<T>C
O a>



5.
5 

Q
ua

lit
at

iv
e 

A
sp

ec
ts

 o
f G

re
en

gr
am

5.
5.

1 P
ro

te
in

 C
on

te
nt

 in
 G

re
en

gr
am

18
5

T7 23
.2

23
.9

22
.5

91

CM 24
.1

23
.1

SI

24
.7

24
.2 o

CM

T4 23
.9

24
.0

23
.1

T3 24
.4

24
.4

24
.4

C\l
1- 25

.4

24
.9 00

CM

25
.2

25
.5

25
.5

Tr
ea

tm
en

t

2 N
2

N
3

Ta
bl

e 
5.

48
 A

na
ly

si
s 

of
 P

ro
te

in
 C

on
te

nt
 in

 (%
) G

re
en

gr
am

 (R
ep

lic
a

T7 22
.1

21
.0 CM

CM
CM

91
23

.8 CM
CO
CM

00
CM
CM

91
CM 23

.9

23
.5

T4 00CM 22
.8

22
.1

T3 00
CO
CM CM 23

.2

CM
1- 23

.8

24
.5

24
.0

i—

24
.8 CO

CM CM

Tr
ea

tm
en

t

z N
2

N
3

Ta
bl

e 
5.

47
 A

na
ly

si
s 

of
 P

ro
te

in
 C

on
te

nt
 (%

) i
n 

G
re

en
gr

am
 (R

ep
lic

at
io

n-
ll)

I-
00
O
CM 20

.9

20
.7

CO
h- 21

.1 CD

CM

00
CM
CM

in
I- 20

.9

21
.4

22
.0

?

21
.1

21
.0

21
.0

CO
I- 21

.2

20
.8

21
.8

CM
I-

00

CM 21
.5

22
.0

i—

21
.5

21
.1

21
.5

T 
re

at
m

en
t

z
CM
z

CO
z

Ta
bl

e 5
.4

6,
 T

ab
le

 5.
47

 an
d 

Ta
bl

e 5
.4

8 r
ep

re
se

nt
 a

na
ly

si
s o

f p
ro

te
in

 co
nt

en
t in

 gr
ee

ng
ra

m
 gr

ai
ns

 du
rin

g 
th

re
e 

su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

. 5
.3

3 
sh

ow
s 

pr
ot

ei
n 

co
nt

en
t l

ev
el

 in
 g

re
en

gr
am

 g
ra

in
s r

es
po

ns
e 

to
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h 

re
pl

ic
at

io
n.

Ta
bl

e  
5.

46
 A

na
ly

si
s 

of
 P

ro
te

in
 C

on
te

nt
 (%

) i
n G

re
en

gr
am

 (R
ep

lic
at

io
n*

!)



oCO
LO
CM

CO
z l-

CO
Z

CO
I-

CO LO
z 1-

CO
z 1-

CO CO
Z 1-

CO CM
z 1—

CO y—

z 1-

CM f"-
z h-

CM CO
z t-

CM LO
z h-

CM
z 1-

CM CO
z 1-

CM CM
z 1-

CM y—

z H

T- h-
Z H
■T— CO
Z 1-

T— LO
z 1-
T—

z H

T- CO
z (-
T- CM
z 1-

-T-

z 1-

O LO O LO
CM i- ■>-

(%) luajuoo uiajoJd

T r
ea

tm
en

t

Fi
g.

 5 
.3

3 P
ro

te
in

 C
on

te
nt

 L
ev

el
 in

 G
re

en
gr

am

□ 
R

ep
lic

at
io

n-
1 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill



Fi
g.

 5.
34

 Sh
ow

s 
co

m
pa

ris
on

 o
f P

ro
te

in
 C

on
te

nt
 Le

ve
l in

 G
re

en
gr

am
 am

on
g 

th
re

e 
G

ro
up

s n
am

el
y 

G
ro

up
-A

 c
on

si
st

in
g 

of
 

tre
at

m
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

T~ <M CO
Z z Z
□ □ □

CD

Looiooiooinom
t-t-ooocdcocoi^
cdcdcdcdcvic\icvic\icvj 
CM CNJ CVJ CNJ C\J OJ C\J C\J CVJ

(%) luaiuoo uiajojH
o.3o

O o o o o o
CO CD CvJ o CO
CO CO CO CO CO cvj
CvJ CvJ CVJ CVJ CVJ CvJ

(%) juajuoo ujsiojd

1— CVJ CO

z z z
□ ■ □

oooooooooinoiooLooin
^cococvjc\j-*-T-o
CvJCVJCvJCvJCvICsJCvJCvJ

(%) juajuoo uiajojd

Tr
ea

tm
en

t

T2
 

T5

Tr
ea

tm
en

t

□ 
N

1 

■ 
N

2

□ 
N

3

Tr
ea

tm
en

t

G
ro

up
-B

G
ro

up
-C

Fi
g.

 5.
34

 Co
m

pa
ris

on
 o

f P
ro

te
in

 C
on

te
nt

 L
ev

el
 in

 G
re

en
gr

am
 am

on
g 

G
ro

up
-A

, B
 an

d 
C



18
8

p-
va

lu
e

00 
i—CD .2

35
3 o

o
o
o

u.

600 1.
41 CM

o
o

M
S

0.
22

05

3.
61

95 ■M"
CO
o
o 2.

57
59

CM CO CM CM
'Cf 62

CO
CO

0.
44

1

21
.7

17

0.
77

2 r-
00

00
o 13

1.
11

7

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r C0
o
1-Ta

bl
e 

5.
50

 A
N

O
VA

 T
ab

le
 (G

re
en

gr
am

-P
ro

te
in

 C
on

te
nt

)

23
.1

1

23
.0

2

22
.9

1

23
.0

1
21

.9
2

22
.9

6
23

.1
9

22
.5

2
23

.1
2

23
.6

3
23

.7
6

22
.0

3

21
.9

3 O
00

CM

23
.0

0

22
.9

7

22
.9

0

23
.2

3

23
.1

7

23
.1

7

22
.9

0

22
.6

0

22
.0

7

23
.1

3

23
.1

0

23
.1

3

h-
co
CO
CM 23

.6
3 o

CO
c6
CM

23
.8

3 00

CO
CM 23

.7
0

T7

91
91

T4
T3

T2

N
1 N
2

N
3

Fa
ct

or

Ta
bl

e 5
.4

9 a
nd

 Ta
bl

e 5
.5

0 re
pr

es
en

t tw
o f

ac
to

r A
N

O
VA

 an
d A

N
O

V
A

 Ta
bl

e f
or

 Pr
ot

ei
n c

on
te

nt
 lev

el
 in 

gr
ee

ng
ra

m
 

re
sp

ec
tiv

el
y.

 Fig
. 5.

35
 an

d F
ig

. 5
.3

6 r
ep

re
se

nt
 in

te
ra

ct
io

n p
lo

t b
y f

ac
to

r 1 
(fe

rti
liz

er
 tre

at
m

en
ts

) a
nd

 fa
ct

or
 2 

(ir
rig

at
io

n 

tre
at

m
en

ts
) r

es
pe

ct
iv

el
y.

Ta
bl

e 
5.

49
 T

w
o 

fa
ct

or
 A

N
O

VA
 (G

re
en

gr
am

-P
ro

te
in

 C
on

te
nt

)
Fa

ct
or

 2

M
ea

ns
: (%

)

T1



T7

91

N
3

T5
T4

T2
 —B

—
 T

3

U

N
2

N

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1

20
.5

0
oC

D

ZD

Fi
g 

5.
35

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1 

[P
ro

te
in

 C
on

te
nt

 L
ev

el
 in

 G
re

en
gr

am
]



19
0

Fi
g 

5.
36

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

 [P
ro

te
in

 C
on

te
nt

 L
ev

el
 in

 G
re

en
gr

am
]

EN
-»- 

I N

T1
 

T2
 

T3
 T4 T5

 
T6

 
T7

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

ueetAj neo



5.
5.

2 H
ea

vy
 M

et
al

s i
n G

re
en

gr
am

 

5.
5.

2.
1 Le

ad
 (P

b)

Ta
bl

e 
5.

51
, T

ab
le

 5
.5

2 
ar

id
 T

ab
le

 5
.5

3 r
ep

re
se

nt
 a

na
ly

si
s o

f h
ea

vy
 m

et
al

 (P
b)

 in
 g

re
en

gr
am

 g
ra

in
s d

ur
in

g 
th

re
e 

su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

.5
.3

7 
sh

ow
s P

b 
le

ve
l in

 g
re

en
gr

am
 g

ra
in

s r
es

po
ns

e 
to

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e  
5.

51
 An

al
ys

is
 o

f H
ea

vy
 M

et
al

 P
b 

(p
pm

) i
n 

G
re

en
gr

am
 (R

ep
lic

at
io

n-
I)

I6I

T7 0.
82 CO

d
oCO

o
91

1.
04

1.
02

0.
71

T5 1.
14

-
■'t00d

T4

0Z0 0.
87 00d

CO

1-
inCO

o 0.
83

1.
05

CM

1- 1.
15

060

CO
CO

d

1.
23

1.
21

CO

Tr
ea

tm
en

t

Z N
2

N
3

Ta
bl

e 
5.

53
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 P

b 
(p

pm
) i

n G
re

en
gr

am
 (R

ep
lic

at
io

n-
Ill

)

I-
CM

00
o 0.

79

0.
77

CD

I-
CO

00d 0.
85 CO

CD

o

inI- 0.
94

0.
92 CO

d

P 0.
62

S80 0.
83

CO

I- 0.
79

0.
71

060

CM

I- 1.
07

0.
85 CO

o

i— 1.
10

1.
08

T 
re

at
m

en
t

z
CM

z
CO

z

Ta
bl

e 
5.

52
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 P

b 
(p

pm
) i

n G
re

en
gr

am
 (R

ep
lic

at
io

n-
ll)

T7
ood

ooo

000

91
000
000 0.

47

SI ooo
ooo 0.

36

T4

CM

d

000
000

T3 0.
34

0.
43

000

T2

ood 0.
45 o■M-o

i— 0.
41 ooo

000

T 
re

at
m

en
t

z N
2

N
3



19
2

Fi
g.

 5 
.3

7 P
b 

Le
ve

l in
 G

re
en

gr
am

N
1 N

1 N
1 N

1 N
1 N

1 N
1 N

2 N
2 N

2 N
2 N

2 N
2 N

2 N
3 N

3 N
3 N

3 N
3 N

3 N
3 

T1
 T2

 T3
 T4

 T5
 T6

 T7
 T1

 T2
 T3

 T4
 T5

 T6
 T7

 T1
 T2

 T3
 T4

 T5
 T6

 T7
Tr

ea
tm

en
t

on
-l

on
-ll

on
-ll

l

□ 
R

ep
lic

at
i 

■ 
R

ep
lic

at
i

□ 
R

ep
lic

at
i

0.
4

0.
2 0

E 0.
8

a. a ■a
 0.6

Q
.

1.
4

1.
2



Fi
g.

 5.
38

 sh
ow

s c
om

pa
ris

on
 of

 Pb
 le

ve
l in

 gr
ee

ng
ra

m
 am

on
g t

hr
ee

 G
ro

up
s n

am
el

y G
ro

up
-A

 co
ns

is
tin

g o
f tr

ea
tm

en
t T

2 &
 

T5
, G

ro
up

-B
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
3 

& 
T6

 a
nd

 G
ro

up
-C

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

1, 
T4

 &
 T

7.

G
ro

up
-A

G
ro

up
-C

Fi
g.

 5.
38

 Co
m

pa
ris

on
 o

f P
b L

ev
el

 in
 G

re
en

gr
am

 a
m

on
g 

G
ro

up
-A

, B
 an

d 
C



Ta
bl

e 
5.

54
 a

nd
 T

ab
le

 5
.5

5 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 a

nd
 A

N
O

VA
 T

ab
le

 fo
r P

b 
le

ve
l in

 g
re

en
gr

am
 re

sp
ec

tiv
el

y.
 Fi

g.
 5

.3
9 

an
d F

ig
. 5

.4
0 

re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 (i

rr
ig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

19
4

p-
va

lu
e

.9
53

3

.9
00

0 oooo

u.

900 0.
36 o

d

M
S

0.
01

05
3

0.
07

92
1 ■M-

00
CM
o
o
d

O
CM
CM
d

CM CO CM 42 62

CO
CO CM

o
d 0.

47
53 cS

o
o 9.

24
47

9.
77

51

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

55
 A

N
O

VA
 T

ab
le

 (G
re

en
gr

am
-P

b)

0.
68

2

0.
65

2

0.
63

9

0.
65

8
0.

53
4

T7

0.
68

0 0.628
O

ZS'O

0.
72

3 
0.

65
6

91
91

T4
T3

T2

Ta
bl

e 
5.

54
 T

w
o 

fa
ct

or
 A

N
O

VA
 (G

re
en

gr
am

-P
b)

Fa
ct

or
 2

0.
81

3

0.
54

7

0.
53

3

0.
52

3

0.
64

0

0.
62

3 oCMCOd

0.
69

3 r-
r-'-cod

o
qd

0890 0.
57

3

0.
55

7

oCOCD
o 0.

65
7 0990

o■M-
h-d 0.

73
3

0.
69

7

0.
91

7

0.
77

0

0.
75

3U

M
ea

ns
 (p

pm
):

N
1 N
2

N
3

Fa
ct

or



19
5

Fi
g 

5 .
39

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [
Pb

 Le
ve

l (
pp

m
) i

n G
re

en
gr

am
]

T7

91
S±^- *!-•- €1-®

- Z1

-e
—

 T
1

N
3

N
2

IN

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or

1 0
00

 

0 
90

0 
0 

80
0 

0.
70

0
ro

 0 6
00

§ 0
 5

00

O
 0 4

00
 

0 
30

0 
0.

20
0 

0 1
00

 

0 0
00



N
2 —

n—
 N

3
-o

-N
1

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

000 0
<x
>

co a>

Fi
g 

5.
40

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2
 [P

b 
Le

ve
l (

pp
m

) i
n G

re
en

gr
am

]



5.
5.

2.
2 C

op
pe

r (
C

u)

Ta
bl

e 
5.

56
, T

ab
le

 5
.5

7 
an

d 
Ta

bl
e 

5.
58

 re
pr

es
en

t a
na

ly
si

s 
of

 h
ea

vy
 m

et
al

 (C
u)

 in
 g

re
en

gr
am

 g
ra

in
s d

ur
in

g 
th

re
e 

su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

.5
.4

1 s
ho

w
s 

C
u 

le
ve

l in
 g

re
en

gr
am

 g
ra

in
s r

es
po

ns
e 

to
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h 

re
pl

ic
at

io
n.

Ta
bl

e  
5.

56
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 C

u 
(p

pm
) i

n 
G

re
en

gr
am

 (R
ep

lic
at

io
n-

I)

19
7

T7 0.
41

0.
31

0.
25

CO
1-

GO
CO
O

990 0.
72

91

6Z0 0.
75

0.
79

T4 CO
o

990 0.
47

CO
1- 0.

78

0.
74

0.
67

CM
1-

N-
00
d 0.

81

0.
75

0.
91

980

0.
81

Tr
ea

tm
en

t

z N
2

N
3

Ta
bl

e 
5.

58
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 C

u 
(p

pm
) i

n 
G

re
en

gr
am

 (R
ep

lic
at

io
n-

Ill
)

T7 0.
34

0.
25

0.
25

91
0.

65

0.
61

0.
64

91
0.

74

0.
71

d

T4 0.
62

0.
61

890

T3 0.
74

0.
71

0.
63

CM
l-

i—GO
d

80

0.
74

i—

980

0.
81

0.
75

 .

T 
re

at
m

en
t

z N
2

N
3

Ta
bl

e 
5.

57
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 C

u 
(p

pm
) i

n G
re

en
gr

am
 (R

ep
lic

at
io

n-
ll)

T7
CO
CM
d

ID
CO
d 0.

28
CD
I- 0.

33

0.
39

0.
27

91

0.
31 CO

d
CM
d

T4

080 0.
29 CM

■M-
o

T3

o
CM
d

CO
CM
d

o
■'frd

CM
l- 0.

21

0.
25

0.
36

P
CM
CM
d

GO
CM
o 0.

38

T 
re

at
m

en
t

Z N
2

N
3



OlCONfflin^ONi-
ddddddddo

(uidd) no

□ 
R

ep
lic

at
io

n-
 

■ 
R

ep
lic

at
io

n-
□ 

R
ep

lic
at

io
n-

Tr
ea

tm
en

t

Fi
g.

 5.
41

 Cu
 Le

ve
l in

 G
re

en
gr

am

z
CO
1-

CO
Z

LO
1-

CO
Z 1-

CO
Z

CO
1-

CO
z

CM
1-

CO
z

i—

CM
z h-
CM
z

CO
1-

CM
z

to
1-

CM
z f-

CM
z

CO
h-

CM
z

CM
H

CM
z

i—

T—
z

h-
i-

z
CO
1-

z
in
1-

z 1—

z
CO
1-

z
CM
1-

1—
z

i—



Fi
g.

 5.
42

 sh
ow

s 
co

m
pa

ris
on

 o
f C

u 
le

ve
l in

 g
re

en
gr

am
 a

m
on

g 
th

re
e 

G
ro

up
s n

am
el

y 
G

ro
up

-A
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
2 

& 

T5
, G

ro
up

-B
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
3 

& 
T6

 a
nd

 G
ro

up
-C

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

1,
 T

4 
& 

T7
.

G
ro

up
-A

i- CM CO

z z z 
□ □ □

(IB 1--------^-------- \c

T4

Tr
ea

tm
e

■

oooooooc
Ncoin^-coc\ji-c
ddddddoc

(uidd) no

.

5
D
6

G
ro

up
-C

Fi
g.

 5
.4

2 C
om

pa
ris

on
 o

f C
u L

ev
el

 in
 G

re
en

gr
am

 am
on

g 
G

ro
up

-A
, B

 an
d 

C



Ta
bl

e 
5.

59
 a

nd
 T

ab
le

 5
.6

0 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 a

nd
 A

N
O

VA
 T

ab
le

 fo
r C

u 
le

ve
l in

 g
re

en
gr

am
 re

sp
ec

tiv
el

y.
 Fi

g.
 5

.4
3 

an
d F

ig
. 5

.4
4 

re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 (i

rr
ig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

p-
va

lu
e

0.
94 CD

o
o

op

u.
CD
O
O 2.

18 o
o

M
S OO

O
CO
d

000 CD
O
d

2.
00

6.
00

12
.0

0

42
.0

0 oocvi
CO

CO
CO o

d 0.
75

000

c\i 3.
17

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

60
 A

N
O

VA
 T

ab
le

 (C
u L

ev
el

 in
 G

re
en

gr
am

)

Ta
bl

e 
5.

59
 T

w
o 

fa
ct

or
 A

N
O

VA
 (C

u L
ev

el
 in

 G
re

en
gr

am
)

Fa
ct

or
 2

M
ea

ns
 (p

pm
):

T1
 

T2
 

T3
 

T4
 

T5
 

T6
 

T7

0.
56

0.
54

0.
53

0.
65

 
0.

62
 

0.
57

 
0.

51
 

0.
60

 
0.

55
 

0.
30

 
0.

54

0.
33

oeo CD
CM
d

0.
55

0.
55

0.
54

0.
61 opd

890

0.
53

0.
52

0.
49

0.
57

0.
57

0.
57

CO
CO
d

CM
CD
O 0.

62

CD
CO
d

990 0.
65

N
1 N
2

N
3

Fa
ct

or

20
0



T7

N
3

91

T5

W
L-»- £1-b- Z1

-e
-T

1

N
2

IN

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or

000 0

o

<i
>

Fi
g 

5.
43

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [
C

u L
ev

el
 (p

pm
) i

n G
re

en
gr

am
]



Fi
g 

5.
44

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2
 [C

u L
ev

el
 (p

pm
) i

n G
re

en
gr

am
]

—
N

1 —
m

—
 N

2 -
a—

 N
3

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

20
2



5.
5.

2.
3 Z

in
c 

(Z
n)

Ta
bl

e 
5.

61
, T

ab
le

 5
.6

2 
an

d 
Ta

bl
e 

5.
63

 re
pr

es
en

t a
na

ly
si

s 
of

 h
ea

vy
 m

et
al

 (Z
n)

 in
 g

re
en

gr
am

 g
ra

in
s 

du
rin

g 
th

re
e 

su
cc

es
si

ve
 

re
pl

ic
at

io
ns

.  F
ig

.5
.4

5 
sh

ow
s 

Zn
 le

ve
l in

 g
re

en
gr

am
 g

ra
in

s r
es

po
ns

e 
to

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h r
ep

lic
at

io
n.

Ta
bl

e  
5.

61
 An

al
ys

is
 o

f H
ea

vy
 M

et
al

 Z
n 

(p
pm

) i
n G

re
en

gr
am

 (R
ep

lic
at

io
n-

I)

T7 4.
36

3.
74

3.
88

COI- 4.
49

3.
91

3.
91

SI

4.
58

4.
34 COto

■'fr

T4 3.
21

4.
02 CO

CO
CO

T3 3.
35

4.
21

4.
21

T2 4.
17

4.
95

4.
21

i—

4.
98

I

4.
99

4.
32

Tr
ea

tm
en

t

z
CM
z N

3

Ta
bl

e 
5.

63
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 Z

n 
(p

pm
) i

n G
re

en
gr

am
 (R

ep
lic

at
io

n-
Ill

)

h-1- 3.
56

3.
71

2.
74

COh- 4.
45

3.
86

3.
88

ID1- 4.
41

3.
84

4.
52

1- 3.
06

3.
99

3.
75

CO1- 3.
24 COo

•'fr 4.
19

CM1-
CM CO00

4.
03

i— 4.
93

4.
92

4.
21

T 
re

at
m

en
t

z
CM
z

CO
z

Ta
bl

e 
5.

62
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 Z

n 
(p

pm
) i

n G
re

en
gr

am
 (R

ep
lic

at
io

n-
ll)

T7 CO
oCO
CO 4.

29
CO
1- 3.

20

4.
35

4.
32

T5 3.
90 oCO

•'t
00CM
CO

T4 o00
in 3.

86

4.
11

CO
l- 5.

70

3.
99

3.
81

T2 4.
90

3.
19

4.
71

4.
10

3.
33

4.
69

Tr
ea

tm
en

t

z N
2

N
3

20
3



r'-com^cood-i-o
(uidd) uz

Tr
ea

tm
en

t

Fi
g.

 5.
45

 Z
n L

ev
el

 in
 G

re
en

gr
am

□ 
R

ep
lic

at
io

n-
! 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill

20
4



Fi
g.

 5.
46

 sh
ow

s 
co

m
pa

ris
on

 o
f Z

n 
le

ve
l in

 g
re

en
gr

am
 a

m
on

g 
th

re
e 

G
ro

up
s n

am
el

y 
G

ro
up

-A
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
2 

& 

T5
, G

ro
up

-B
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
3 

& 
T6

 a
nd

 G
ro

up
-C

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

1,
 T

4 
& 

T7
.

G
ro

up
-A

G
ro

up
-C

T3
 

T6

Tr
ea

tm
en

t

□ 
N

1 

■ 
N

2

□ 
N

3

H

G
ro

up
-B

Fi
g.

 5
.4

6 C
om

pa
ris

on
 o

f Z
n L

ev
el

 in
 G

re
en

gr
am

 a
m

on
g 

G
ro

up
-A

, B
 an

d C



Ta
bl

e 
5.

64
 a

nd
 T

ab
le

 5
.6

5 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 a

nd
 A

N
O

VA
 T

ab
le

 fo
r Z

n 
le

ve
l in

 g
re

en
gr

am
 re

sp
ec

tiv
el

y.
 Fi

g.
 5

.4
7 

an
d F

ig
. 5

.4
8 

re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 (i

rr
ig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

Ta
bl

e 
5.

64
 T

w
o 

fa
ct

or
 A

N
O

VA
 (Z

n 
Le

ve
l in

 G
re

en
gr

am
)

62
.0

0
22

.3
4

To
ta

l

0.
82

0.
26

1.
00

0.
20

1.
33

0.
02

0.
09

0.
59

0.
01

0.
44

2.
00

6.
00

12
.0

0

42
.0

0

0.
18

3.
52

 

0.
12

18
.5

2

Fa
ct

or
 1 

Fa
ct

or
 2

 

In
te

ra
ct

io
n 

Er
ro

r

p-
va

lu
e

M
S

df
SS

So
ur

ce

Ta
bl

e 
5.

65
 A

N
O

VA
 T

ab
le

 (Z
n L

ev
el

 in
 G

re
en

gr
am

)

4.
20

4.
11

4.
07

4.
13

3.
73T7

4.
04

91

Fa
ct

or
 2

4.
24

3.
96

4.
09

SI

T4
T3

4.
35T2

4.
50

CO
CO
CO 3.

68 •<frco
co

4.
05

4.
04

4.
04

4.
30 CO

CSJ

4.
16

4.
02

3.
96

3.
90

4.
10

4.
09

4.
07

4.
40

4.
33

4.
32

4.
67

4.
41

4.
41

N
1 N
2

N
3M
ea

ns
 (p

pm
): T1

Fa
ct

or

20
6



Fi
g 

5.
47

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [Z
n L

ev
el

 (p
pm

) i
n G

re
en

gr
am

]

17
T6

SI

12
 -a

—
 T

3 —
T4

-e
—

 T
1

N
3

N
2

N

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1

000 025
00

 +

a
’c: (V <v

20
7



T7

91

N
2 —

e—
 N

3
-e

- N
1

T5
T4

T3
T2

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

000 0

<1
>

C
O

C
D

Fi
g 

5.
48

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2
 [Zn

 Le
ve

l (
pp

m
) i

n G
re

en
gr

am
]



5.
5.

2.
4 M

an
ga

ne
se

 (M
n)

Ta
bl

e  
5.

66
, T

ab
le

 5
.6

7 
an

d 
Ta

bl
e 

5.
68

 re
pr

es
en

t a
na

ly
si

s 
of

 h
ea

vy
 m

et
al

 (M
n)

 in
 g

re
en

gr
am

 g
ra

in
s d

ur
in

g 
th

re
e 

su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

.5
.4

9 
sh

ow
s M

n l
ev

el
 in

 g
re

en
gr

am
 g

ra
in

s r
es

po
ns

e 
to

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e  
5.

66
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 M

n 
(p

pm
) i

n G
re

en
gr

am
 (R

ep
lic

at
io

n-
1)

17 3.
45

3.
21

3.
10

CO
1- 3.

22

3.
51

3.
52

T5 4.
01

4.
04

3.
74

T4 CM
CO 3.

21

2.
99

T3 3.
71

3.
94

3.
51

T2

CO CO
o 4.

08

h- 4.
60

4.
15

4.
12

Tr
ea

tm
en

t

z N
2

N
3

Ta
bl

e 
5.

68
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 M

n 
(p

pm
) i

n G
re

en
gr

am
 (R

ep
lic

at
io

n-
Ill

)

T7 3.
11

2.
88

3.
04

CO
l- 3.

05

3.
18

3.
49

SI

3.
95

3.
99 00CO

CO

T4 3.
02

3.
02

2.
81

T3 3.
67 ■'}-CO

CO 3.
45

T2 4.
07

3.
97

3.
99

H 4.
11

4.
12 CO

q

Tr
ea

tm
en

t

z N
2

N
3

Ta
bl

e 
5.

67
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 M

n 
(p

pm
) i

n G
re

en
gr

am
 (R

ep
lic

at
io

n-
ll)

T7 3.
32

3.
75

3.
33

91

4.
21

3.
69

3.
20

91

3.
56

3.
20

3.
81

T4 3.
90 CO

CO

CM
CM

CO
1- 3.

70

3.
11

3.
90

T2 3.
63

3.
90

3.
45

i— oCO
CO 4.

12

4.
10

T 
re

at
m

en
t

z
CM
z N

3

20
9



ID in in
co

cn in
c\i

cm in in
o

(uidd) U|/\|

□ 
R

ep
lic

at
io

n 
■ 

R
ep

lic
at

io
n

□ 
R

ep
lic

at
io

n

Tr
ea

tm
en

t

Fi
g.

 5.
49

 M
n L

ev
el

 in
 G

re
en

gr
am

CO
z h-
CO
z

CD
1-

CO
z m1-
CO
z h-
CO
z

CO
1-

CO
z

CM
1-

CO
z i—

CM
z 1-
CM
z

CD
1-

i ^
z

in
1-

CM
z \-

i CM
z

CO
1-

? CM
1-

CM
z i—

1—z 1-

z
CD
1-

? in
1-

? 1-
! z CO

1-

z
CM
1-

z i—

21
0



Fi
g.

 5
.5

0 
sh

ow
s 

co
m

pa
ris

on
 o

f M
n l

ev
el

 in
 g

re
en

gr
am

 a
m

on
g 

th
re

e 
G

ro
up

s n
am

el
y 

G
ro

up
-A

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

2 
& 

T5
, G

ro
up

-B
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
3 

& 
T6

 a
nd

 G
ro

up
-C

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

1,
 T

4 
& 

T7
.

G
ro

up
-A

G
ro

up
-C

Fi
g.

 5.
50

 Co
m

pa
ris

on
 o

f M
n L

ev
el

 in
 G

re
en

gr
am

 am
on

g 
G

ro
up

-A
, B

 an
d 

C



Ta
bl

e 
5.

69
 a

nd
 T

ab
le

 5
.7

0 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 a

nd
 A

N
O

VA
 T

ab
le

 fo
r M

n 
le

ve
l in

 g
re

en
gr

am
 re

sp
ec

tiv
el

y.
 P

os
t h

oc
 

an
al

ys
is

 fo
r F

ac
to

r 2
 (ir

rig
at

io
n t

re
at

m
en

ts
) is

 g
iv

en
 in

 T
ab

le
 5.

71
. T

ab
le

 5.
72

 sh
ow

s p
-v

al
ue

s f
or

 p
ai

rw
is

e t
-te

st
s.

 Fi
g.

5.
51

 

an
d F

ig
.5

.5
2 

re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 (i

rr
ig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

3.
69

3.
65

3.
60

3.
65

62
.0

0
10

.8
6

To
ta

l

0.
72

0.
00

1.
00

0.
33

7.
37

0.
02

0.
04

0.
92

0.
00

0.
12

2.
00

6.
00

12
.0

0

42
.0

0

0.
08

5.
51

0.
03

5.
23

Fa
ct

or
 1 

Fa
ct

or
 2

 

In
te

ra
ct

io
n 

Er
ro

r

p-
va

lu
e

M
S

df
SS

So
ur

ce

3.
24

3.
45

3.
92

 
3.

65
 

3.
36

 
3.

78

Ta
bl

e 
5.

70
 A

N
O

VA
 T

ab
le

 (G
re

en
gr

am
-M

n)

4.
13

3.
29 00

CM
CO 3.

16

3.
49 CO

■sr
CO 3.

40

00
CO 3.

74

3.
74

3.
39

3.
35

3.
34

3.
69

3.
63

3.
62

3.
94

3.
98 ^3"

00
CO

4.
17 CO

4.
10

T7

91
SI

T4
T3

T2

N
1 N
2

N
3M

ea
ns

 (p
pm

): 

T1

Ta
bl

e 
5.

69
 T

w
o 

fa
ct

or
 A

N
O

VA
 (G

re
en

gr
am

-M
n)

Fa
ct

or
 2

Fa
ct

or

21
2



cr
iti

ca
l v

al
ue

s 
fo

r e
xp

er
im

en
t w

is
e 

er
ro

r r
at

e:
 

0.
05

 
3.

10

0.
01Ta
bl

e 
5.

71
 Po

st
 h

oc
 a

na
ly

si
s 

fo
r F

ac
to

r 2
 (M

n L
ev

el
 in

 G
re

en
gr

am
)

Tu
ke

y  
si

m
ul

ta
ne

ou
s 

co
m

pa
ris

on
 t-

va
lu

es
 (d

.f.
 =

 4
2)

T7
 

T4
 

T6
 

T3
 

T5
 

T2
 

T1

(p
pm

)

3.
24

3.
36

3.
45

3.
65

3.
78

3.
92

4.
13

1.
28

f-
00
o 2.

15

0.
77 CD

2.
92

00

1.
94

2.
81

0.
57

1.
74

2.
51

3.
38

690 1.
26

2.
43 oCM

CO

iff

3.
24

 
3.

36
 

3.
45

 
3.

65
 

3.
78

 
3.

92
 

4.
13

h-^cDcomcvT- I— I— I— )— I— I— I—

21
3



Ta
bl

e 
5.

72
 p

-v
al

ue
s 

fo
r p

ai
rw

is
e 

t-t
es

ts
 (M

n L
ev

el
 in

 G
re

en
gr

am
)

CM
h-

m

co

co

co
T—'

CM
O)
CO

COe'
en

in
CO
CO

m
co

co
co
co

-cfC\J
CO

0.
21

0.
39 •M-

O
d

0.
45

0.
11 o

o

0.
25 CO

o
o 0.

01 o
o
o

0.
57

600 0.
02 o

o
o

o
o
d

oso CM
CM
O

300 o
o
o

o
o
d

o
o
d

CD in in 00 CM CO
CM CO M- co e' CD T—
CO CO co co en CO

S ^ (O
H H H

co in cm i-
I— I— I— I—

21
4



Fi
g 

5.
51

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1 [

M
n L

ev
el

 (p
pm

) i
n G

re
en

gr
am

]

T7N
3

9i 
si^-

 
ei-

0- 
Z1

T'

N
2

N
1

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or

000 0

o
7

 
<t>

^ 
C
D

2I
5



21
6

Fi
g 

5.
52

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

 [M
n L

ev
el

 (p
pm

) i
n G

re
en

gr
am

]

N
2 —

e—
 N

3

IN

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

o

C
D

5.
5.

2.
5 Ir

on
 (F

e)



Ta
bl

e 
5.

73
, T

ab
le

 5
.7

4 
an

d 
Ta

bl
e 

5.
75

 re
pr

es
en

t a
na

ly
si

s 
of

 h
ea

vy
 m

et
al

 (F
e)

 in
 g

re
en

gr
am

 g
ra

in
s d

ur
in

g 
th

re
e 

su
cc

es
si

ve
 

re
pl

ic
at

io
ns

. F
ig

.5
.5

3 
sh

ow
s F

e 
le

ve
l in

 g
re

en
gr

am
 g

ra
in

s 
re

sp
on

se
 to

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h r
ep

lic
at

io
n.

Ta
bl

e  
5.

73
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 Fe

 (p
pm

) i
n 

G
re

en
gr

am
 (R

ep
lic

at
io

n-
1)

21
7

T7 o
00 3.

09 CO
■'t
co

91

3.
35

3.
25

3.
77

SI

3.
65 CO

CO
CO 3.

85

T4 3.
21

2.
54

3.
21

CO
l-

00
CO
CO 3.
17

3.
38

CM
1- 4.

02

3.
71

3.
36

P
00

4.
47 CO

00
CO

| Trea
tm

en
t

l

z N
2

N
3

Ta
bl

e 
5.

75
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 Fe

 (p
pm

) i
n 

G
re

en
gr

am
 (R

ep
lic

at
io

n-
Ill

)

17 2.
95

2.
94

3.
05

CO
1- 3.

22

3.
19

3.
54

91

3.
45

3.
17

3.
56

T4 3.
08

3.
01

3.
19

T3

CX)
CO
CO

CM
O
CO 3.

26

T2 3.
92 CM

CO
CO 3.

31

i— 4.
21

4.
22

3.
75

T 
re

at
m

en
t

z N
2

N
3

Ta
bl

e 
5.

74
 A

na
ly

si
s 

of
 H

ea
vy

 M
et

al
 Fe

 (p
pm

) i
n G

re
en

gr
am

 (R
ep

lic
at

io
n-

ll)

h-
I-

CD
CM
CO 3.

20

2.
32

CD
I- 3.

16 CO

CO

oCM
CM

in
I- 3.

33

3.
90 CO

CM

I-
oCM
CO

CO
CO 2.

99

CO
I-

O
CO 3.

81

3.
20

CM
H 2.

60

3.
19

3.
80

i— 2.
49

2.
18

3.
19

T 
re

at
m

en
t

z
CM
z N

3



21
8

Fi
g.

 5 .
53

 F
e 

Le
ve

l in
 G

re
en

gr
am

N
1 N

1 N
1 N

1 N
1 N

1 N
1 N

2 N
2 N

2 N
2 N

2 N
2 N

2 N
3 N

3 N
3 N

3 N
3 N

3 N
3 

T1
 T2

 T3
 T4

 T5
 T6

 T7
 T1

 T2
 T3

 T4
 T5

 T6
 T7

 T1
 T2

 T3
 T4

 T5
 T6

 T7
Tr

ea
tm

en
t

□ 
R

ep
lic

at
io

n-
I 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill

ff

_p

2

1.
5

0) LL

5

4.
5 4

3.
5

~ 
3

E a 2
.5 LO o 

o



Fi
g.

 5.
54

 s
ho

w
s 

co
m

pa
ris

on
 o

f F
e 

le
ve

l in
 g

re
en

gr
am

 a
m

on
g 

th
re

e 
G

ro
up

s 
na

m
el

y 
G

ro
up

-A
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
2 

& 

T5
, G

ro
up

-B
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
3 

& 
T6

 a
nd

 G
ro

up
-C

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

1,
 T

4 
& 

T7
.

G
ro

up
-A

f- CM CO
z z z 
□ ■ □

T1
 

T4
 

T7

Tr
ea

tm
en

t

4.
00

3.
00

E a 2
.0

0
0)

1.
00

r\ 
nn

G
ro

up
-C

Fi
g.

 5.
54

 Co
m

pa
ris

on
 o

f F
e L

ev
el

 in
 G

re
en

gr
am

 am
on

g 
G

ro
up

-A
, B

 a
nd

 C



Ta
bl

e 
5.

76
 a

nd
 T

ab
le

 5
.7

7 
re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 a

nd
 A

N
O

VA
 T

ab
le

 fo
r F

e 
le

ve
l in

 g
re

en
gr

am
 re

sp
ec

tiv
el

y.
 Fi

g.
 5

.5
5 

an
d 

Fi
g.

5.
56

 re
pr

es
en

t i
nt

er
ac

tio
n 

pl
ot

 b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 (i

rr
ig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

Ta
bl

e 
5.

76
 T

w
o 

fa
ct

or
 A

N
O

VA
 (F

e 
Le

ve
l in

 G
re

en
gr

am
)

p-
va

lu
e

0.
89 O

CM

o 1.
00

u.

0.
11

1.
49 o

o

M
S

0.
03

0.
43 ood 0.
29

2.
00 oo

CO 12
.0

0

42
.0

0 oo
CM
CO

ss CO
o
o 2.

55 CO
o
o 11

.9
9 ''frCO

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

77
 A

N
O

VA
 T

ab
le

 (F
e 

Le
ve

l in
 G

re
en

gr
am

)

3.
37

3.
34

3.
29

3.
33

3.
03T7

3.
21

91

3.
45

3.
14

3.
32

3.
50

3.
65

3.
08 CO

o
CO 2.

94

3.
24 CM

CO 3.
17

CO

CO 3.
47 T—

CO

CO
Y—

CO CO 3.
13

3.
36 CO

CO
CO

00

CM
CO

3.
51 LO

CO

! 
3.

49
I l

3.
73 CM

CO
CO

oCO
CO

N
1 N
2

N
3

M
ea

ns
 (p

pm
):

T1
 

T2
 T3 T

4 
T5

Fa
ct

or
 1

Fa
ct

or
 2

22
0



22
1

T7

N
3

91

T5
T4

T2
 —b

—
 T

3

H

N
2

m

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1

000 0

oo>

TO TO



Fi
g 

5.
56

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

 [F
e L

ev
el

 (p
pm

) i
n G

re
en

gr
am

]

N
2 —

a—
 N

3
-®

—
 N

1

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

o<Da>

22
2



5.
6 

So
il C

on
di

tio
ns

 u
nd

er
 W

he
at

 C
ul

tiv
at

io
n

22
3

h-
I-

CD
co
O 0.

41

0.
44

0.
51

0.
57

0.
41

tn
I— 0.

47

0.
47

0.
46

? 0.
65

890 0.
69

P 0.
75

O
Z‘0

CD
CD
O

P oCO
d 0.

54

0.
57

T-

|—
1— ind

9S‘0 0.
57

Tr
ea

tm
en

t

Z
CM
z

CO
Z

M
!L

Ta
bl

e 
5.

80
 A

na
ly

si
s 

of
 E

C
 L

ev
el

 (m
m

ho
s/

cm
) i

n 
So

il u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n

K
H 0.

51

0.
42

0.
38

CO
b- 0.

53 CD
CO
o

S
S

O

m
H 0.

51

0.
54

8S0

P 0.
71

0.
73

0.
71

CO
1-

CM
CO
o 0.

81

0.
81

CM
1—

in
CO
o 0.

55 CO
in
o

i—
T—
CO
o

890
8S0

Tr
ea

tm
en

t

Z
CM
z

CO
Z

Ta
bl

e 
5.

79
 A

na
ly

si
s 

of
 E

C
 L

ev
el

 (m
m

ho
s/

cm
) i

n 
So

il 
un

de
r W

he
at

 C
ul

tiv
at

io
n 

(R
ep

llc
at

io
n-

ll)

h-|— 0.
37

0.
43 CO-'fr

o

CO1_
COCO
o

o
d

[ 
0.

35

inH 0.
53

0.
44

0.
38

P 0.
43

0.
37

0.
37

COI- 0.
41 in

o 0.
44

CMf- 0.
64

0.
76

0.
68

i—

0.
65

0.
41

0.
39

Tr
ea

tm
en

t
I

z
CM

z coz

5.
6.

1 E
C

 L
ev

el

Ta
bl

e 
5.

78
, T

ab
le

 5
.7

9 
an

d 
Ta

bl
e 

5.
80

 re
pr

es
en

t a
na

ly
si

s 
of

 E
le

ct
ric

al
 C

on
du

ct
iv

ity
 (E

C
) l

ev
el

 in
 s

oi
l u

nd
er

 w
he

at
 c

ul
tiv

at
io

n 

du
rin

g 
th

re
e 

su
cc

es
si

ve
 re

pl
ic

at
io

ns
. F

ig
. 5

.5
7 

sh
ow

s E
C

 le
ve

l u
nd

er
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h 

re
pl

ic
at

io
n.

Ta
bl

e  
5.

78
 A

na
ly

si
s 

of
 E

C
 L

ev
el

 (m
m

ho
s/

cm
) i

n 
So

il u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

(R
ep

iic
at

io
n-

I)



I Ml

co

CD
6

oo
o o

CD

o
IDd d co

o
CM

o
(uio/souuau) 03

Fi
g.

 5.
57

 E
C

 L
ev

el
 in

 So
il u

nd
er

 W
he

at
 C

ul
tiv

at
io

nN
3

T7
N

3
T5

N
3

T3
N

3 T1
N

2
T6

N
2

T4

Tr
ea

tm
en

t

N
2

T2
N

1 T7

SILN

22
4



Fi
g.

 5.
58

 s
ho

w
s 

co
m

pa
ris

on
 o

f E
C

 le
ve

l in
 so

il u
nd

er
 w

he
at

 c
ul

tiv
at

io
n a

m
on

g 
th

re
e 

G
ro

up
s n

am
el

y 
G

ro
up

-A
 c

on
si

st
in

g 
of

 

tre
at

m
en

t  T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

a3
O

0

oooooooor^coin^-cocMi-o
dddddddo

(luo/soqiuiu) 03

mIa3Oi-0

ooooooooh-CDin^C0(M^-O
dddddddo

(uio/soquiuj) Q3

Fi
g.

 5.
58

 C
om

pa
ris

on
 o

f E
C

 Le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n 
am

on
g 

G
ro

up
-A

, B
 an

d 
C



22
6

p-
va

lu
e

0.
78 o-o,6 1.
00

u.
CO
CM

o
k

CO
o
d

M
S oo

o 0.
07 oo

d
CMo
o

2.
00

6.
00

12
.0

0

42
.0

0 ooc\i
CO

CO
CO

X-

o
o

CO
d

T-

o
o

■sj-
CO

o

00

o

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

lTa
bl

e 
5.

82
 A

N
O

VA
 T

ab
le

 (E
C

 L
ev

el
 in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n)

0.
55

0.
54

0.
53

0.
54

0.
42T7

0.
45

Fa
ct

or
 2

 

T6

0.
49T5

0.
59

0.
65

T4
T3

0.
62T2

0.
55

0.
42 CM

o 0.
42

0.
47

0.
44 CO

■M"
o

0.
50 00

M-
o 0.

47

0.
60

0.
59

0.
59

990 0.
65 CO

o

CO
CO
o 0.

62

0.
61

0.
59

0.
55

0.
51

N
1 N
2

N
3

Fa
ct

orM
ea

ns
 (m

m
ho

s/
cm

): T1

Ta
bl

e 5
.8

1 a
nd

 T
ab

le
 5

.8
2 r

ep
re

se
nt

 tw
o 

fa
ct

or
 A

N
O

V
A

 a
nd

 A
N

O
VA

 T
ab

le
 fo

r E
C

 Le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n 

re
sp

ec
tiv

el
y.

 Po
st

 ho
c a

na
ly

si
s f

or
 Fa

ct
or

 2 
(ir

rig
at

io
n t

re
at

m
en

ts
) is

 gi
ve

n i
n T

ab
le

 5.
83

. T
ab

le
 5.

84
 sh

ow
s p

-v
al

ue
s f

or
 

pa
irw

is
e t

-te
st

s.
 Fi

g.
5.

59
 an

d F
ig

.5
.6

0 r
ep

re
se

nt
 in

te
ra

ct
io

n p
lo

t b
y f

ac
to

r 1 
(fe

rti
liz

er
 tr

ea
tm

en
ts

) a
nd

 fa
ct

or
 2 

(ir
rig

at
io

n 

tre
at

m
en

ts
)  r

es
pe

ct
iv

el
y.

Ta
bl

e 
5.

81
 Tw

o 
fa

ct
or

 A
N

O
VA

 (E
C

 L
ev

el
 in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n)



Ta
bl

e 
5.

83
 P

os
t h

oc
 a

na
ly

si
s 

fo
r F

ac
to

r 2
 (E

C
 L

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n)

cr
iti

ca
l v

al
ue

s 
fo

r e
xp

er
im

en
tw

is
e 

er
ro

r r
at

e:
0.

05
 

3.
10

0.
57

0.
44

1.
01

CO
h-
d 1.

17

1.
74

1.
11

1.
84

2.
28

j 
2.

85

0.
69 o

°q

2.
53

2.
97

3.
54

00
■M"
o 1.

17 00
CM
CM 3.

00

3.
44

-t<V;
- /-c.»

M
oy
y*~ v

T3 0.
65

T2 0.
62

T4 0.
59

T1 0.
55

T5 0.
49

T6 0.
45

T7 0.
42

(m
m

ho
s/

cm
)

0.
42

0.
45

0.
49

0.
55

0.
59

0.
62

0.
65

61T7 T6 T5 T1 T4 T2

Tu
ke

y 
si

m
ul

ta
ne

ou
s 

co
m

pa
ris

on
 t-

va
lu

es
 (d

.f.
 =

 4
2)

22
7



Ta
bl

e 
5.

84
 p

-v
ai

ue
s 

fo
r p

ai
rw

is
e 

t-t
es

ts
 (E

C
 L

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n)

T7
 

T6
 

T5
 

T1
 

T4
 

T2
 

T3

(m
m

ho
s/

cm
) 0.42 

0.
45

 
0.

49
 

0.
55

 
0.

59
 

0.
62

 
0.

65

T7
 0.42 

T6
 0.45 

T5
 0.49 

T1
 0.55 

T4
 0.59 

T2
 0.62 

T3
 0.65

Kino

coCD

o
CMcoo

h-
o

inCMo
05oo

h~CMo Oo
cooo

A,

Oo

05"fro
00od

CMOo
ooo

ooo

CO
CD

O
inCMd

cooo
ooo

ooo
ooo

22
8



In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1

00

Z

CN

r--

<o

in

CN

o o O o o o o oo o o o o o o o
0- (£> in ^r 00 CN o
o O o o o o o o

ueew lien Fi
g 5

.5
9 I

nt
er

ac
tio

n P
lo

t b
y F

ac
to

r 1
 [E

C
 L

ev
el

 (m
m

ho
s/

cm
) i

n S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n]

22
9



In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

23
0

Fi
g 

5.
60

 In
te

ra
ct

io
n P

lo
t b

y F
ac

to
r 2

 [E
C

 Le
ve

l (
m

m
ho

s/
cm

) i
n S

oi
l u

nd
er

 W
h

N
3

N
2

l-N

000 0

O<T>

5.
6.

2 H
ea

vy
 M

et
al

 A
cc

um
ul

at
io

n



5.
6.

2.
1 L

ea
d 

(P
b)

Ta
bl

e 5
.8

5,
 Ta

bl
e 5

.8
6 a

nd
 T

ab
le

 5.
87

 re
pr

es
en

t a
na

ly
si

s o
f L

ea
d (

Pb
) le

ve
l in

 so
il u

nd
er

 w
he

at
 cu

lti
va

tio
n d

ur
in

g t
hr

ee
 

su
cc

es
si

ve
 re

pl
ic

at
io

ns
. F

ig
. 5

.6
1 s

ho
w

s P
b l

ev
el

 un
de

r v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h r
ep

lic
at

io
n.

T
ab

le
 5

.8
5 

A
na

ly
sis

 o
f P

b L
ev

el
 (p

pm
) i

n S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

1)

23
1

"TC.2*5(0o
Q,<D

h~h- 6.
98

CD

CM

o
CO

91 0000
CO 7.

36
7.

23

cc
c.2"■55a>’■*3
3o
to
V£SS
a>TJC3

T5

CO

00
00 7.

61

8.
32

T4 8.
26

8.
26

7.
05

"o'
m
c

?
a3

10)_i
S3
a.
H-0 
0)1 
(0 c < 
f-co
in
a>

S3
|2

T3 7.
89

7.
21

7.
21

T2 8.
94

8.
63

8.
54

9.
95

7.
88

7.
89

Tr
ea

tm
en

t

z N
2

N
3

r--I-
CO
CM
CO 6.

21

5.
88

CD
H 6.

23
7.

21

7.
15

ID
h~ 5.

81

7.
54

8.
15

|- 8.
15

8.
14

7.
15

CO
H 7.

71

7.
02

7.
14

CM
h- 8.

25
6.

24

6.
05

9.
89

6.
58

7.
58

Tr
ea

tm
en

t

z
CM
Z

CO

z

T
ab

le
 5

.8
6 

A
na

ly
sis

 o
f P

b 
Le

ve
l (

pp
m

) i
n 

So
il 

un
de

r 
W

he
at

 C
ul

tiv
at

io
n

T7
N-
00

co 4.
22 00

CO
h-

00

CD 9.
12 CM

O
1^

! 
si

9.
25 r-;

00

ZVL

T4 4.
12 CM

6.
25

T3 7.
74

8.
91

00

T2 00
CO 9.

14

9.
36

i— 4.
78

9.
85

8.
77

Tr
ea

tm
en

t

z N
2

N
3



Fi
g.

 5.
61

 Pb
 L

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n

N
1 N

1 N
1 N

1 N
1 N

1 N
1 N

2 N
2 N

2 N
2 N

2 N
2 N

2 N
3 N

3 N
3 N

3 N
3 N

3 N
3 

T1
 T2

 T3
 T4

 T
5 T

6 T
7 T

1 T
2 T

3 T
4 T

5 T
6 T

7 T
1 T

2 T
3 T

4 T
5 T

6 T
7

Tr
ea

tm
en

t

on
-l

on
-li

on
-ll

l

□ 
R

ep
lic

at
i 

■ 
R

ep
lic

at
i

□ 
R

ep
lic

at
i

n
■

E Q
. a.
 6 I

.q Q
.

4 !12

23
2



Fi
g.

 5.
62

 sh
ow

s 
co

m
pa

ris
on

 o
f P

b L
ev

el
 in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

am
on

g 
th

re
e 

G
ro

up
s n

am
el

y 
G

ro
up

-A
 c

on
si

st
in

g 

of
 tr

ea
tm

en
t T

2 
& 

T5
, G

ro
up

-B
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
3 

& 
T6

 a
nd

 G
ro

up
-C

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

1,
 T

4 
& 

T7
.

G
ro

up
-C

Tr
ea

tm
en

t

91

T3

□ 
N

1 

■ 
N

2

□ 
N

3

8.
00

7.
80

7.
60

 
I 7.

40
Q

. n 7
20

 
a-

 7.0
0

6.
80

6.
60

G
ro

up
-B

Fi
g.

 5.
62

 C
om

pa
ris

on
 o

f P
b 

Le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n 
am

on
g 

G
ro

up
-A

, B
 an

d 
C



p-
va

lu
e

0.
91 o

o

o
o

LL.

0.
09 ■m-

"4-
co

CO
o
o

M
S

0.
21

7.
53

0.
06

2.
19

2.
00

6.
00

12
.0

0 o
o

62
.0

0

CO
CO 0.

42

45
.1

7

0.
73

91
.9

9

13
8.

30

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 5
.8

8 a
nd

 T
ab

le
 5.

89
 re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

VA
 an

d A
N

O
VA

 T
ab

le
 fo

r P
b L

ev
el

 in 
So

il u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

re
sp

ec
tiv

el
y.

 Po
st

 ho
c a

na
ly

si
s f

or
 Fa

ct
or

 2 
(ir

rig
at

io
n t

re
at

m
en

ts
) is

 gi
ve

n i
n T

ab
le

 5.
90

 T
ab

le
 5.

91
 sh

ow
s p

-v
al

ue
s f

or
 

pa
irw

is
e W

es
ts

. F
ig

.5
,6

3 a
nd

 Fi
g.

5.
64

 re
pr

es
en

t in
te

ra
ct

io
n p

lo
t b

y f
ac

to
r 1

 (fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2 
(ir

rig
at

io
n 

tre
at

m
en

ts
)  r

es
pe

ct
iv

el
y.

Ta
bl

e 
5.

88
 T

w
o 

fa
ct

or
 A

N
O

VA
 (P

b 
Le

ve
l in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n)

Fa
ct

or
 2

M
ea

ns
 (p

pm
): 

T1
 

T2
 

T3
 

T4
 

T5
 

T6
 

T7

N
1

Fa
ct

or
 1 

N
2

N
3

8.
13

 
8.

00
 

7.
73

 
6.

83
 

7.
93

 
7.

55
 

5.
56

 
7.

39

Ta
bl

e 
5.

89
 A

N
O

VA
 T

ab
le

 (P
b 

Le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n)

7.
45

7.
45

7.
28

5.
69

5.
62

5.
36

7.
63

7.
90 CO

K

7.
97

7.
96 CO

CO
r-2

6.
84

6.
84 CM

00
CO

7.
78

7.
71

7.
70

8.
01 oo

CO

86'Z

CM
CO 8.

10 CO
o
CO

23
4



Ta
bl

e 
5.

90
 P

os
t h

oc
 a

na
ly

si
s 

fo
r F

ac
to

r 2
 (P

b 
Le

ve
l in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n)

cr
iti

ca
l v

al
ue

s 
fo

r e
xp

er
im

en
tw

is
e 

er
ro

r r
at

e:

0.
05

 
3.

10
0.

01
^7

®
?'

,*
 3.

72

0.
19

0.
09 00

CM
O

0.
29

0.
39

0.
57

0.
25

0.
54

0.
64 CO

00

o

1.
03

1.
29

1.
58

1.
67

1.
86

1.
83

2.
86

3.
11 o

CO 3.
50

3.
69

(p
pm

)

5.
56

6.
83

7.
55

7.
73

7.
93

8.
00

8.
13

T7 14 T6 T3 T5 T2 T1

Tu
ke

y 
si

m
ul

ta
ne

ou
s 

co
m

pa
ris

on
 t-

va
lu

es
 (d

.f.
 =

 4
2)

T7
 

T4
 

T6
 

T3
 

T5
 

T2
 

T1

5.
56

 
6.

83
 

7.
55

 
7.

73
 

7.
93

 
8.

00
 

8.
13

23
5



Ta
bl

e 
5.

91
 p-

va
lu

es
 fo

r p
ai

rw
is

e 
t-t

es
ts

 (P
b 

Le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n) T-

H 8.
13

o toP o 00
00 d

CO co coIOI— CT> o> K
l< d d

CO oK N- h- uoN-‘ o d d

LO o O) co T—
CD to 00 V) if)d o o o

CO r* T— CM o h~S 00 CO C\J v- ■1— ocd o o o o o

CO r-~ o o' o oh*f— LO o o o o o oid d o d d o o

E
Cl
Q.

CO CO to CO CO o coin oq to h- o> o T_id cd K K cd oo

^ P P jH



Fi
g 

5.
63

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1 [

Pb
 L

ev
el

 (p
pm

) i
n S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n]

T7

91

N
3

T2
 —e

—
 T

3 —
e—

 T
4 

T5

H

N
2

IN

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1

000 0

o

C
O

23
7



23
8

Fi
g 

5.
64

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2
 [P

b 
Le

ve
l (

pp
m

) in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n]

N
2 -

a—
 N

3
N

'

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

o

C
O

5.
6.

2.
2 

C
op

pe
r (

C
u)



Ta
bl

e 5
.9

2,
 Ta

bl
e 5

.9
3 a

nd
 T

ab
le

 5.
94

 re
pr

es
en

t a
na

ly
si

s o
f c

op
pe

r (
C

u)
 le

ve
l in

 so
il u

nd
er

 w
he

at
 cu

lti
va

tio
n d

ur
in

g t
hr

ee
 

su
cc

es
si

ve
 re

pl
ic

at
io

ns
. F

ig
. 5

.6
5 

sh
ow

s 
C

u 
le

ve
l u

nd
er

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e 
5.

92
 A

na
ly

si
s 

of
 C

u L
ev

el
 (p

pm
) i

n 
So

il 
un

de
r W

he
at

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

1)

co♦310o
aa>

T7 0.
61 CMIs-

O 0.
54

91 GO
GO

O 0.
84

0.
64

CC
co
to
>153

30 
*-* (0 4)1

&TJC3

SI 1.
09

1.
02

0.
61

T4 COd

890 00CO
o

5
(O
c
?

a
1
.3
3o

<*■>O
tn'55
>
c<

*sra>
in
ffl
Sia1—

T3 1.
09

1.
05

S60

T2 1.
18

1.
11

1.
15

T“H 1.
24

1.
28

1.
07

Tr
ea

tm
en

t

T—Z N
2 

|

COz

I-
GO

to
o 0.

64

0.
51

CD
F 0.

80

0.
81

0.
65

1£> 0.
95

0.
91

0.
45

? GO

d 0.
65

1.
04

P
CO

o 1.
01

980

P 0.
98

0.
97

0.
95

T—

h- 5 1.
25

960

Tr
ea

tm
en

t

z N
2

| 
N

3

Ta
bl

e 
5.

93
 A

na
ly

si
s 

of
 C

u 
Le

ve
l (

pp
m

) i
n 

So
il 

un
de

r W
he

at
 C

ul
tiv

at
io

n 
(R

ep
lic

at
io

n-
H

)

P 00 oCO

1.
56

CO
H 1.

4

1.
36

1.
72

H 1.
36

1.
44 2-
3

? 1.
40

1.
42

1.
26

P
CM
CM

1.
24 CM

CO
T“

CM

h- 1.
54

1.
62

1.
56

F
tn

1.
34 GO

q

Tr
ea

tm
en

t

z
CM

z N
3

23
9



Tr
ea

tm
en

t

Fi
g.

 5 
.6

5 C
u l

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 c

ul
tiv

at
io

n

on
-

on
-

on
-

□ 
R

ep
lic

at
i 

■ 
R

ep
lic

at
i

□ 
R

ep
lic

at
i

9 CD
I-

co
2

co
1-

J CO
1 2 K

9 CO
1-

CO CM
(-

CO i—
j CM
3 2 1^

1-
CM

z
CD
1-

j CM

3 Z
LO
1-

CM
z f-
CM
z

CO
1-

3 CM1 Z CM
1-

9 z i—

z
h-
H

9 z
CD
1-

9 z in1-

z

? CO
1-

9 z
CM
1-

S
O

1.
5

oc■o3

2.
5

24
0



Fi
g.

 5.
66

 s
ho

w
s 

co
m

pa
ris

on
 o

f C
u 

le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 c

ul
tiv

at
io

n 
am

on
g 

th
re

e 
G

ro
up

s n
am

el
y 

G
ro

up
-A

 c
on

si
st

in
g 

of
 

tre
at

m
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

T7
T4

Tr
ea

tm
en

t

T1

□ 
N

1 

■ 
N

2

□ 
N

3

M
m

1.
40

 
1.

20
 

~ 
1.

00
Q

. 0.
80

Q
. ~ 

0.
60

 
o 0

.4
0 

0.
20

 
0.

00

G
ro

up
^C

G
ro

up
-B

G
ro

up
-A

Fi
g.

 5.
66

 Co
m

pa
ris

on
 o

f C
u l

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 c

ul
tiv

at
io

n a
m

on
g 

G
ro

up
-A

, B
 an

d C



24
2

p-
va

lu
e 960 0.

36 oo

u. od 1.
13 o

od

M
S

0.
01

0.
20 o

o
o 0.

17

*■&U 2.
00 o

o
CD

oocvi
oo
$

ss

0.
02

1.
17

0.
01

CD
CM
K

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

Ta
bl

e 
5.

96
 A

N
O

VA
 T

ab
le

 (C
u 

Le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n)

1.
09

1.
08

1.
06

1.
08

0.
8817

1.
01

91

1.
13

0.
92

1.
09

91

T4
T3

Fa
ct

or
 2

.2
3

T2

1.
27

03
CO
o

680 0.
87

1.
03 o

q
o
o

CO

1.
12

1.
12

0.
96

0.
92

0.
89

1.
11

1.
10 '3-

q
V"

1.
23

i

1.
23 C\J

CM

o
CO

1.
29

1.
24T1

N
1 N
2

N
3

Fa
ct

or

M
ea

ns
 (p

pm
):

Ta
bl

e 5
.9

5 a
nd

 T
ab

le
 5.

96
 re

pr
es

en
t t

w
o f

ac
to

r A
N

O
VA

 an
d A

N
O

V
A 

Ta
bl

e f
or

 C
u L

ev
el

 in
 So

il u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

re
sp

ec
tiv

el
y.

 Fig
.5

.6
7 a

nd
 Fig

.5
.6

8 r
ep

re
se

nt
 int

er
ac

tio
n p

lo
t b

y f
ac

to
r 1 

(fe
rti

liz
er

 tre
at

m
en

ts
) a

nd
 fa

ct
or

 2 
(ir

rig
at

io
n 

tre
at

m
en

ts
) r

es
pe

ct
iv

el
y.

Ta
bl

e 
5.

95
 T

w
o 

fa
ct

or
 A

N
O

VA
 (C

u 
Le

ve
l in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n)

To
ta

l 8.48 
62

.0
0



Fi
g 

5.
67

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1 [

C
u L

ev
el

 (p
pm

) i
n S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n]

T7

91

N
3

T5
T4

T3
T2

N
2

H

IN

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or

0000

d C
O <K 2 a> O

24
3



Fi
g 

5.
68

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

 [C
u L

ev
el

 (p
pm

) i
n S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n]

T7

91

N
3

N
2

IN

T5
T4

T3
T2

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

11
000 0

o

o«

24
4



S.
6.

2.
3 

Zi
nc

 (Z
n)

Ta
bl

e 5
.9

7,
 Ta

bl
e 5

.9
8 a

nd
 T

ab
le

 5.
99

 re
pr

es
en

t a
na

ly
si

s o
f Z

in
c (

Zn
) le

ve
l in

 so
il u

nd
er

 w
he

at
 cu

lti
va

tio
n d

ur
in

g t
hr

ee
 

su
cc

es
si

ve
 re

pl
ic

at
io

ns
. F

ig
. 5

.6
9 

sh
ow

s 
Zn

 le
ve

l u
nd

er
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h 

re
pl

ic
at

io
n.

Ta
bl

e 
5.

97
 A

na
ly

si
s 

of
 Z

n 
Le

ve
l (

pp
m

) i
n 

So
il 

un
de

r W
he

at
 C

ul
tiv

at
io

n 
(R

ep
lic

at
io

n-
!)

24
5

H 2.
44

2.
68

2.
19

COH 2.
94

2.
91

0.
98

lO
1- 2.

98

2.
89

2.
88

? 1.
98

2.
41

1.
25

CO
1- 2.

90

2.
53

3.
05

p

2.
51

2.
79

2.
95

3.
14

cd
CO
ocd

Tr
ea

tm
en

t

T*

Z CM
z

CO
z

Ta
bl

e 
5.

99
 A

na
ly

si
s 

of
 Z

n 
Le

ve
l (

pp
m

) i
n 

So
il 

un
de

r W
he

at
 C

ul
tiv

at
io

n 
(R

ep
lic

at
io

n-
ill

)

r-.
1- 2.

31

2.
41

2.
07

co1- 2.
91

2.
68

0.
91

LO
1- 2.

94

2.
85

2.
84

H 1.
45

2.
34

1.
31

CO
h- 2.

87 5>
cvi 2.

98

£

2.
31

2.
64

2.
91

T—’|-
a
ocd 2.

95

2.
93

Tr
ea

tm
en

t

z
CM
z

CO
z

Ta
bl

e 
5.

98
 A

na
ly

si
s 

of
 Z

n 
Le

ve
l (

pp
m

) i
n 

So
il 

un
de

r W
he

at
 C

ul
tiv

at
io

n

£ 1.
72

1.
28

2.
08

1.
22

1.
48

5.
16

in
H 1.

36

1.
54

1.
54

? 3.
48

1.
90

3.
96

CO1- 1.
48

2.
20

1.
04

K
oO)
cvi 2.

18

1.
46

p

1.
66

1.
82

1.
72

j Tre
at

m
en

t

v*

z
CM
z

CO
z



CD LD -*t CO CM -i- O

(uidd) U7

Tr
ea

tm
en

t

CO
z

N-
h-

CO
z

CO
1-

CO
z

in
h-

CO
z 1-

CO
z

CO
1-

CO
z

CM
1-

CO
z

i—

Cvl
z i-
CM
z

CD
1-

CM
z

m
1-

CM
z 1“

CM
z

CO
1-

CM
z

CM
1-

CM
z

i—

z
r^-
1-

z
CO
1-

z
in
1-

z 1-

z
CO
1-

z
CM
1-

z
1--
1-

Fi
g.

 5.
69

 Z
n l

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 c

ul
tiv

at
io

n



Fi
g.

 5.
70

 sh
ow

s 
co

m
pa

ris
on

 o
f Z

n l
ev

el
 in

 S
oi

l u
nd

er
 W

he
at

 c
ul

tiv
at

io
n 

am
on

g 
th

re
e 

G
ro

up
s n

am
el

y 
G

ro
up

-A
 c

on
si

st
in

g 
of

 

tre
at

m
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1, 

T4
 &

 T
7.

T7
T4

Tr
ea

tm
en

t

N
1 N
2

N
3

U m
m

3.
00

2.
50

"E
 2.0

0
a a 1

.5
0 

N
 10

0 
0.

50
 

0.
00

G
ro

up
-C

Tr
ea

tm
en

t

91

T3

□ 
N

1 

■ 
N

2

□ 
N

3

1

■

Tr
ea

tm
en

t

T5
T2

2.
44

 
2.

42
 

2.
40

 
a 2

.3
8

Q
. ~ 

2.
36

 
N

 2.3
4 

2.
32

 
2.

30

G
ro

up
-B

z
□

C\J CO
Z Z
■ □

\\

2.
40

2.
35

2.
30

N

2.
60

 
2.

55
 

"E
 2.5

0 
a 2

.4
5

G
ro

up
-A

Fi
g.

 5.
70

 Co
m

pa
ris

on
 o

f Z
n l

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 c

ul
tiv

at
io

n 
am

on
g 

G
ro

up
-A

, B
 an

d 
C



2.
41

2.
39

2.
35

2.
38

24
8

p-
va

lu
e

0.
98

0.
95

1.
00

Li. 0.
02

0.
27 oo

d

M
S CM

O
O 0.

24 o
o
o 0.

88

fP

2.
00 oo

CO 12
.0

0 oo
CM

SS o
o 1.

43
0.

03
36

.9
1

So
ur

ce
Fa

ct
or

 1
Fa

ct
or

 2
In

te
ra

ct
io

n
Er

ro
r

T
ab

le
 5.

10
1 A

N
O

V
A

 T
ab

le
 (Z

n L
ev

el
 in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n)

2.
13

2.
35

2.
42

2.
23

2.
40

2.
52

2.
61

2.
16

2.
12

2.
11

2.
36

2.
36

2.
35

2.
43

2.
43

2.
42

2.
30

2.
22

LV
Z

2.
42

cvi 2.
36

2.
57

2.
54

2.
44

2.
63

2.
63

2.
58

T7

91
91

T4
T3

T2
T1

N
1 N
2

N
3

Fa
ct

or

M
ea

ns
 (p

pm
):

T
ab

le
 5

.1
00

 T
w

o 
fa

ct
or

 A
N

O
V

A
 (Z

n L
ev

el
 in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n)

Fa
ct

or
 2

Ta
bl

e 5
.1

00
 an

d T
ab

le
 5.

10
1 r

ep
re

se
nt

 tw
o f

ac
to

r A
N

O
V

A
 an

d 
A

N
O

V
A

 T
ab

le
 fo

r Z
n L

ev
el

 in
 So

il u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

re
sp

ec
tiv

el
y.

 Fig
.5

.7
1 an

d F
ig

.5
.7

2 re
pr

es
en

t in
te

ra
ct

io
n p

lo
t by

 fa
ct

or
 1 (

fe
rti

liz
er

 tre
at

m
en

ts
) an

d f
ac

to
r 2

 (irr
ig

at
io

n 

tre
at

m
en

ts
) r

es
pe

ct
iv

el
y. To

ta
l 38.41 

62
.0

0



Fi
g 

5.
71

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1 [

Zn
 Le

ve
l (

pp
m

) in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n]

T5
 T6 —— T

7

N
3

■T
4

T2
 -e

—
 T

3
T1

N
2

N

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or

000 0

o<D0
>

C
u

24
9



N
2 N3

m

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

05
00

 

0 
00

0

OC
Dc C

D ■D

Fi
g5

 .7
2 I

nt
er

ac
tio

n P
lo

t b
y 

Fa
ct

or
 2 

[Z
n L

ev
el

 (p
pm

) i
n S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n]



25
1

h-
h" 11

.4
1

11
.0

2 CM
CM
o

t C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

Ill
)

£

12
.2

7
! 

12
.3

6
I_

__
 . . 12

.9
5

£

15
.0

5

12
.2

1

14
.8

7

Ta
bl

e 
5.

10
4 

A
na

ly
si

s 
of

 M
n 

Le
ve

l (
pp

m
) i

n 
So

il u
nd

er
 W

he
al

P
12

.4
9

11
.3

5

12
.8

6

H 14
.9

1

15
.4

2

13
.7

4

00
CO
cd 15

.6
2

14
.2

5

i—

17
.5

6

17
.4

0

15
.3

6

Tr
ea

tm
en

t

1—
z

CM
Z

CO
2

T7

CO
N-
o 10

.1
5

9.
58

Le
ve

l (
pp

m
) i

n 
So

il u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

11
]

91
12

.1
7

12
.2

5

12
.1

6

T5 14
.1

0

12
.1

3

14
.5

7

T4 12
.4

7

10
.1

2

11
.2

9

co
h- 14

.5
8

14
.8

4

13
.2

5

Ta
bl

e 
5.

10
3 

A
na

ly
si

s 
of

 M
n 

I

T2 15
.2

1

14
.8

7

13
.2

0

i— 16
.2

5

15
.6

8

15
.4

4

Tr
ea

tm
en

t

Z
CM
z N

3

£
1 

10
.5

4
i

CO

12
.2

6

CO
1- 11

.5
0 00r-d 9.

48

un
1- 11

.1
4

15
.9

0

8.
70

t- 9.
60

12
.1

2

8.
60

CO
H

00U5
GO

CO
"M-
CD 9.

16

P

11
.4

4

11
.5

0

13
.1

0

H 10
.9

0

11
.3

4 00•M;
CO

T 
re

at
m

en
t

T"Z
CM

z
CO

z

5.
6.

2.
4 

M
an

ga
ne

se
 (M

n)

Ta
bl

e  
5.

10
2,

 T
ab

le
 5

.1
03

 a
nd

 T
ab

le
 5

.1
04

 re
pr

es
en

t a
na

ly
si

s 
of

 m
an

ga
ne

se
 (M

n)
 le

ve
l in

 s
oi

l u
nd

er
 w

he
at

 c
ul

tiv
at

io
n 

du
rin

g 
th

re
e 

su
cc

es
si

ve
 re

pl
ic

at
io

ns
. F

ig
. 5

.7
3 

sh
ow

s M
n l

ev
el

 u
nd

er
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h 

re
pl

ic
at

io
n.

Ta
bl

e 
5.

10
2 

A
na

ly
si

s 
of

 M
n 

Le
ve

l (
pp

m
) i

n 
So

il u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

I)



25
2

Fi
g-

 5.
73

 M
n l

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 c

ul
tiv

at
io

n

N
1 N

1 N
1 N

1 N
1 N

1 N
1 N

2 N
2 N

2 N
2 N

2 N
2 N

2 N
3 N

3 N
3 N

3 N
3 N

3 N
3 

T1
 T2

 T3
 T4

 T5
 T6

 T7
 T1

 T2
 T3

 T4
 T5

 T6
 T7

 T1
 T2

 T3
 T4

 T5
 T6

 T7
Tr

ea
tm

en
t

on
-l

on
-ll

on
-ll

l

□ 
R

ep
lic

at
i 

■ 
R

ep
lic

at
i

□ 
R

ep
lic

at
i

H
u

In

fl J1

20 18 16 14 12 10 8 6 4 2 0

£ a a



Fi
g.

 5.
74

 sh
ow

s 
co

m
pa

ris
on

 o
f M

n l
ev

el
 in

 S
oi

l u
nd

er
 W

he
at

 c
ul

tiv
at

io
n 

am
on

g 
th

re
e 

G
ro

up
s n

am
el

y 
G

ro
up

-A
 c

on
si

st
in

g 
of

 

tre
at

m
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1, 

T4
 &

 T
7.

G
ro

up
-A

T7
T4

Tr
ea

tm
en

t

T1

□ 
N

1

□ 
N

2

□ 
N

3

B
am

0005.
00

S
 10

.0
0

15
.0

0

20
.0

0

G
ro

up
-C

Tr
ea

tm
en

t

91

T3

□ 
N

1

□ 
N

2

□ 
N

3

rt
T2

 
T5

Tr
ea

tm
en

t

G
ro

up
-B14

.5
0

14
.0

0 
"£

 13.
50

 

a 1
3.

00
 

| 1
2.

50

12
.0

0
11

.5
0

Fi
g.

 5.
74

 Co
m

pa
ris

on
 of

 M
n l

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 c

ul
tiv

at
io

n 
am

on
g 

G
ro

up
-A

, B
 an

d 
C



Ta
bl

e 
5.

10
5 

an
d 

Ta
bl

e 5
.1

06
 re

pr
es

en
t t

w
o 

fa
ct

or
 A

N
O

V
A

 a
nd

 A
N

O
V

A
 T

ab
le

 fo
r M

n L
ev

el
 in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

re
sp

ec
tiv

el
y.

 Po
st

 ho
c a

na
ly

si
s f

or
 Fa

ct
or

 2
 (ir

rig
at

io
n t

re
at

m
en

ts
) is

 gi
ve

n i
n T

ab
le

 5
.1

07
 T

ab
le

 5.
10

8 
sh

ow
s p

-v
ai

ue
s 

fo
r 

pa
irw

is
e  t

-te
st

s.
 Fi

g.
5.

75
 an

d F
ig

.5
.7

6 r
ep

re
se

nt
 in

te
ra

ct
io

n p
lo

t b
y f

ac
to

r 1 
(fe

rti
liz

er
 tr

ea
tm

en
ts

) a
nd

 fa
ct

or
 2 

(ir
rig

at
io

n 

tre
at

m
en

ts
)  r

es
pe

ct
iv

el
y. Ta

bl
e  

5.
10

5 
Tw

o 
fa

ct
or

 A
N

O
VA

 (M
n 

Le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n)

12
.8

2

12
.6

2

12
.3

1

12
.5

8

p-
va

lu
e

00r-
o 0.

01

1.
00

u. 0.
25

3.
53

0.
01

M
S

1.
40

19
.4

6

0.
07

5.
51

oocvi 6.
00 oocvi

42
.0

0 oocvi
CO

CO
CO 2.

80

11
6.

75 CO
ood 23

1.
38

35
1.

78

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

10
6 

A
N

O
VA

 T
ab

le
 (M

n 
Le

ve
l i

n 
So

il u
nd

er
 W

he
at

 C
ul

tiv
at

io
n)10

.8
2

11
.7

7
13

.1
9

11
.2

1
12

.3
3

13
.9

5
14

.8
2

10
.8

9

10
.8

8

10
.6

9

11
.9

8

11
.8

0

11
.5

3

13
.4

3

13
.4

1 T—
cvi

11
.5

2

11
.2

0 cvio>
o

12
.6

9

12
.2

4

12
.0

5

CO

14
.0

0

13
.5

2

14
.9

0

14
.8

1

14
.7

6

N
1 N
2

N
3

T7

91
SI

T4

81

T2

U

Fa
ct

or

M
ea

ns
 (p

pm
):

Fa
ct

or
 2

25
4



cr
iti

ca
l v

al
ue

s 
fo

r e
xp

er
im

en
tw

is
e 

er
ro

r r
at

e:

0.
05

 
3.

10

Ta
bl

e 
5.

10
7 

Po
st

 h
oc

 a
na

ly
si

s 
fo

r F
ac

to
r 2

 (M
n 

Le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n)

Tu
ke

y  
si

m
ul

ta
ne

ou
s 

co
m

pa
ris

on
 t-

va
lu

es
 (d

.f.
 =

42
)

(p
pm

)

T7
 10.8

2 

T4
 11.21

 

T6
 11.7

7 

T3
 12.3

3 

T5
 13.1

9 

T2
 13.9

5 

T1
 14.82

0.
79

0.
69

1.
48

0.
78

1.
47 CO

CM
CM

olO
o 1.

28

1.
97

2.
76

0.
50

1.
01

1.
78

2.
48 CO

CM
CO

0.
35 CO

oo

© 1.
36

2.
14

2.
83

3.
62T7

 
T4

 
T6

 
T3

 
T5

 
T2

 
T1

10
.8

2 
11

.2
1 

11
.7

7 
12

.3
3 

13
.1

9 
13

.9
5 

14
.8

2



Ta
bl

e 
5.

10
8 

p-
va

lu
es

 fo
r p

ai
rw

is
e 

t-t
es

ts
 (M

n 
Le

ve
l in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n) l-

OJ
H

m

coH

co I—

•M-H-

£

13
.9

5 
14

.8
2

0.
44

o> o> lO* T“

co o o

CO in co’M* T— oCM d o d

K CM toCO CM o o
T~T— o d o d

CM CM 00 CM oCD CO o o o ,
T—

d o o d d

CM co o 00 T“* of"- '■'t T“ o o o.O co CO d d d cT

VO

cm

CM r* K CO CD LO CM
00 CM K co T“ a> 00
o T— t— CM co co
"r~ T— i— T~ T~ 'r~ T~

r-~ CD co LO CM
H I- h- h- h-



Fi
g 

5.
75

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [
M

n L
ev

el
 (p

pm
) i

n S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n]

T7

91

T5
T4

T3
T2

LI

N
3

N
2

LN

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1

000 0

ueay\| nao

25
7



N
2 —

s—
 N

3
-®

—
 N

1

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

000 0

o<x>e co <L
>

Fi
g 

5.
76

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2
 [M

n L
ev

el
 (p

pm
) i

n S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n]



25
9

c.2S3(0o
aa>

T7 7.
85 ■sfCM

o
CM
ocri

I 
91

11
.8

8 I CD
LO
C\j

11
.2

2

ILL
C
o*3(0.>2
3
0

1 i
0)•u
c3

T5

14
.9

1

13
.8

9

8.
91

T4 12
.5

3 0000
T“* 10

.4
7

Ta
bl

e 
5.

11
1 A

na
ly

si
s 

of
 F

e 
Le

ve
l (

pp
m

) i
n 

So
i

T3 13
.0

6

12
.2

6

13
.2

5

T2 14
.8

7

; 
14

.1
2 CM

O
CO

V

l— 16
.9

8

14
.8

7

14
.6

5

Tr
ea

tm
en

t

T—

Z N
2

N
3

T7 7.
56

9.
46

8.
81

P

11
.4

3

11
.1

2

11
.1

5

LO
1— 14

.6
8

13
.2

2

8.
45

T4 10
.5

6

11
.3

2

9.
14

T3 11
.2

7

11
.1

8

13
.0

1

CM
h- 14

.5
1

13
.8

1 ’'too
04
r*

H 16
.6

9 CD
LO

T" 14
.6

7

Tr
ea

tm
en

t

z
CM
Z

CO
Z

Ta
bl

e 
5.

11
0 

A
na

ly
si

s 
of

 F
e 

Le
ve

l (
pp

m
) i

n 
So

il 
un

de
r W

he
at

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

!!)

I-
00o
00 10

.7
4

12
.1

6
P

14
.2

4

12
.7

6

13
.8

6

LO
I- 8.

92 CO

T" 20
.9

4

H
CM
o

11
.3

4 CD
05

00

n

13
.9

4

14
.7

11
.5

CM
h- 11

.5
6

12
.2

14
.2

6

I-
00o
05 13

.2
2

12
.9

4

T 
re

at
m

en
t

z
CM
Z N

3

Ta
bl

e 
5.

10
9 

A
na

ly
si

s 
of

 F
e 

Le
ve

l (
pp

m
) i

n 
So

il u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

I)

5.
6.

2.
4 

Iro
n 

(F
e)

Ta
bl

e 
5.

10
9,

 T
ab

le
 5

.1
10

 an
d 

Ta
bl

e 
5.

11
1 r

ep
re

se
nt

 a
na

ly
si

s o
f ir

on
 (F

e)
 le

ve
l in

 so
il u

nd
er

 w
he

at
 c

ul
tiv

at
io

n d
ur

in
g 

th
re

e 

su
cc

es
si

ve
 re

pl
ic

at
io

ns
. F

ig
. 5

.7
7 

sh
ow

s F
e 

le
ve

l u
nd

er
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h 

re
pl

ic
at

io
n.



LO
CXI oCM

LO O

(uidd) aj

LO

□ 
R

ep
lic

at
io

n-
I 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill

Tr
ea

tm
en

t

Fi
g.

 5 .
77

 F
e L

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n

CO
z i-

2 CO
1-

? LO
1-

CO
Z \-

CO
Z

CO
1-

CO
z

CM
1-

2 i—

CM
z h-

V CO
1-

CM
Z

LO
1-

CM
z I”
CM
z

CO
1-

CM
1-

CM
z

i—

z
1^
1-

5 CO
1-

z
LO
1-

? h-

z
CO
1-m

CM
1-

z i—

26
0



Fi
g.

 5.
78

 sh
ow

s 
co

m
pa

ris
on

 of
 Fe

 Le
ve

l in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n 
am

on
g 

th
re

e 
G

ro
up

s n
am

el
y 

G
ro

up
-A

 c
on

si
st

in
g 

of
 

tre
at

m
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

T3
 

T6

Tr
ea

tm
en

t

G
ro

up
-B

Tr
ea

tm
en

t

G
ro

up
-A

Fi
g.

 5.
78

 Co
m

pa
ris

on
 o

f F
e L

ev
el

 in
 S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n 
am

on
g 

G
ro

up
-A

, B
 a

nd
 C



Ta
bl

e 
5.

11
2 

an
d 

Ta
bl

e 
5.

11
3 r

ep
re

se
nt

 tw
o 

fa
ct

or
 A

N
O

V
A

 a
nd

 A
N

O
V

A
 T

ab
le

 fo
r F

e L
ev

el
 in

 S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n 

re
sp

ec
tiv

el
y.

 Po
st

 ho
c a

na
ly

si
s 

fo
r F

ac
to

r 2
 {ir

rig
at

io
n 

tre
at

m
en

ts
) is

 g
iv

en
 in

 T
ab

le
 5

.1
07

 T
ab

le
 5

.1
08

 sh
ow

s p
-v

al
ue

s 
fo

r 

pa
irw

is
e  t

-te
st

s.
 Fi

g.
5.

79
 an

d F
ig

.5
.8

0 r
ep

re
se

nt
 in

te
ra

ct
io

n p
lo

t b
y f

ac
to

r 1
 (fe

rti
liz

er
 tr

ea
tm

en
ts

) a
nd

 fa
ct

or
 2 

(ir
rig

at
io

n 

tre
at

m
en

ts
) r

es
pe

ct
iv

el
y.

26
2

p-
va

lu
e

0.
91 00od 1.
00

U.
0.

10

2.
04 CM

O

o

M
S

0.
69

14
.4

5

0.
14

7.
09

ooc\i 6.
00 oo

CM 42
.0

0 oo
CM
CO

S
S

1.
39

86
.7

2

1.
67

29
7.

66

38
7.

44

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

11
3 

A
N

O
VA

 T
ab

le
 (F

e 
Le

ve
l i

n 
So

il 
un

de
r W

he
at

 C
ul

tiv
at

io
n)

12
.6

5

12
.3

9

12
.3

0

12
.4

5
10

.4
4

T7

12
.2

5

T6

12
,8

0
.3

0
12

.6
9

13
.4

7

SI

T4
T3

T2

14
.1

8

11
.1

6

10
.1

5 O
od

12
.5

2

12
.1

5

12
.0

8

’st-
00
CM

ooocm'

12
.7

7

11
.3

7

11
.3

5 CD

T—

12
.7

6

12
.7

1

12
.5

9

13
.6

5 00
CO
CO 13

.3
7

14
.2

5 CM
CM

14
.0

9UTa
bl

e 
5.

11
2 

Tw
o 

fa
ct

or
 A

N
O

VA
 (F

e 
Le

ve
l i

n 
So

il 
un

de
r W

he
at

 C
ul

tiv
at

io
n)

Fa
ct

or
 2

M
ea

ns
 (p

pm
)

N
1 N
2

N
3



Fi
g 

5.
79

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [
Fe

 Le
ve

l (
pp

m
) i

n S
oi

l u
nd

er
 W

he
at

 C
ul

tiv
at

io
n]

T7

91

N
3

T5
T4

T3
T2

U

N
2

N
1

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1

000 0

oC
D'V

i
o>

26
3



Fi
g 

5.
80

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

 [F
e L

ev
el

 (p
pm

) i
n S

oi
l u

nd
er

 W
he

at
 C

ul
tiv

at
io

n]

T7

91

N
3

N
2

LN

T5
T4

T3
T2

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

T1

0000
<DC
O

<1
>

26
4



5.
7 

So
il 

C
on

di
tio

ns
 u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n
5.

7.
1 E

C
 L

ev
el

26
5

N-
h- 0.

29
0.

44

0.
32

COI- 0.
64 CM

CO
o

CM
CO
o

CO
H 0.

80 CO
CO
d 0.

47

? CO
o T—CO

o
CD
o

P 5
d

CD
0.

98

P

890 CO
r-~
o 0.

69

i— 0.
62

0.
79

0.
78

Tr
ea

tm
en

t

T*“*Z
CM
z

CO
z

Ta
bl

e 
5.

11
6 

A
na

ly
si

s 
of

 E
C

 L
ev

el
 (m

m
ho

s/
cm

) i
n 

So
il 

un
de

r G
re

en
gr

am
 C

ul
tiv

at
io

n 
(R

ep
lic

at
io

n-
Ill

)

tio
n-

ll)

P CM
CO
o

CO
N-
d 0.

41

(0
o

a
a)
ac

c
o<53
j>

2
3
o

£
CO
i_
o>c
d>
d)
V.
0
k-d>

T3
C
3

O
<n
c

E
o
w
oSI
E
E

CO
H

i 
0.

73
 

|

0.
69 CO

CO
o

T5 0.
92

0.
82 'd-

co
o

T4 1.
25

1.
24

0.
74

T3 0.
91

1.
21 CO

o
T—

1

d>

o
1U
<*-o
X

P

0.
78

j 
0.

85

0.
81

Ta
bl

e 
5.

11
5 

A
na

ly
si

T"

0.
64 CO

CO
d 0.

85

Tr
ea

tm
en

t

T“
Z N

2

N
3

1—
CO
o 0.

57

0.
93

CO
H

o
j 

0.
81

CO
o

m
h“

CO
h~

o 0.
83

0.
96

? o
d 0.

63

1.
31

CO
1— 1.

21

0.
50 CO

t^.
d

CM
h- 1.

35
1.

12

1.
24

- 1.
39 "d"

00
o

CM
00
d

Tr
ea

tm
en

t

z
CM
z

CO
Z

Ta
bl

e 5
.1

14
, T

ab
le

 5.
11

5 a
nd

 T
ab

le
 5

.1
16

 re
pr

es
en

t a
na

ly
si

s o
f E

le
ct

ric
al

 C
on

du
ct

iv
ity

 (E
C

) le
ve

l in
 so

il u
nd

er
 g

re
en

gr
am

 

cu
lti

va
tio

n  
du

rin
g 

th
re

e 
su

cc
es

si
ve

 re
pl

ic
at

io
ns

. F
ig

. 5
.8

1 s
ho

w
s E

C
 le

ve
l u

nd
er

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e  
5.

11
4 

A
na

ly
si

s 
of

 E
C

 L
ev

el
 (m

m
ho

s/
cm

) i
n 

So
il 

un
de

r G
re

en
gr

am
 C

ul
tiv

at
io

n 
(R

ep
lic

at
io

n-
I)



C\J 00

o
co
o o

CM
o

(IUO/SOI|IUIU) 03

CO C'-
z 1-
CO CO

1-
CO un
z 1-
CO
z 1-
CO CO
z 1-
CO CM
z 1-
CO ■T—

z 1-
CM
z h-

CM CO
1-

CM LO
z 1-
CM

1-
CM CO
z 1-
CM CM
z 1-
CM T—
z t-

1— 1^-
z 1-

CO
z 1-
1— in
z 1-
-T—

z 1-
T- CO
z 1-

CM
z h-
T— T—

z 1-

Fi
g.

 5.
81

 EC
 Le

ve
l in

 so
il u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n

Tr
ea

tm
en

t

□ 
R

ep
lic

at
io

n-
I 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill

26
6



Fi
g.

 5.
82

 sho
w

s c
om

pa
ris

on
 of

 EC
 Le

ve
l in

 so
il u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n a
m

on
g 

th
re

e G
ro

up
s n

am
el

y G
ro

up
-A

 

co
ns

is
tin

g 
of

 tr
ea

tm
en

t T
2 

& 
T5

, G
ro

up
-B

 co
ns

is
tin

g 
of

 tr
ea

tm
en

t T
3 &

 T
6 

an
d G

ro
up

-C
 co

ns
is

tin
g 

of
 tr

ea
tm

en
t T

1,
 T

4 

&T
7.

T- C\J CO
z z Z
□ □ □

O
q

O
00

0
CD

0 0
CM

0
0

I- o d d d d

(uio/soqiuiu) 33
a3
O1—O

o o o o o oO 00 CO -3- CM O

(uio/soqiuui) 33

OIa3ow0

0
0

O
CO

0
CD

0 0
CM

0
0

T—‘ d d d d d

(uio/soquiLu) 33

Tr
ea

tm
en

t

T2
 

T5

Tr
ea

tm
en

t

G
ro

up
-B

T1
 

T4
 

T7

Tr
ea

tm
en

t

Fi
g.

 5
.8

2 C
om

pa
ris

on
 of

 E
C

 L
ev

el
 in

 so
il u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n 
am

on
g 

G
ro

up
-A

, B
 an

d 
C



26
8

0.
84

0.
09

1.
00

p-
va

lu
e

0.
17

1.
98

0.
01

0.
01

0.
15

0.
00

0.
08M

S

2.
00

6.
00

12
.0

0

42
.0

0

0.
03

0.
92

0.
01

3.
25

IP

SS

Fa
ct

or
 1 

Fa
ct

or
 2

 

In
te

ra
ct

io
n 

Er
ro

r

So
ur

ce

Ta
bl

e 
5.

11
8 

A
N

O
VA

 T
ab

le
 (E

C
 L

ev
el

 in
 S

oi
l u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n)

0.
84

0.
81

0.
79

0.
81

090
oro

0.
78

0.
90

0.
96

T7
T5

T4
T3

0.
92T2

0.
84

CD
CD
O 0.

58

0.
55

0.
71

0.
71

0.
68

0.
82

0.
77

0.
76

0.
91 CO

00
o

CO
00
d

00
CO
o

CD
CO
o 0.

94

0.
94

0.
92

! 
0.

91

00
00
d

CO
CO
o

CM
00
dT1

N
1 N
2

N
3

Fa
ct

or
 1

Ta
bl

e 
5.

11
7 

Tw
o 

fa
ct

or
 A

N
O

VA
 (E

C
 L

ev
el

 in
 S

oi
l u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n)

Fa
ct

or
 2

 

T6
M

ea
ns

 (m
m

ho
s/

cm
)

Ta
bl

e 5
.1

17
 an

d T
ab

le
 5.

11
8 r

ep
re

se
nt

 tw
o f

ac
to

r A
N

O
V

A
 an

d A
N

O
V

A
 Ta

bl
e f

or
 EC

 Le
ve

l in
 So

il u
nd

er
 W

he
at

 

C
ul

tiv
at

io
n  r

es
pe

ct
iv

el
y.

 Fi
g.

5.
83

 a
nd

 F
ig

.5
.8

4 r
ep

re
se

nt
 in

te
ra

ct
io

n p
lo

t b
y 

fa
ct

or
 1 (

fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
 

(ir
rig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

To
ta

l 
4.

21
 

62
.0

0



26
9

Fi
g 

5.
83

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 t 

[E
C

 L
ev

el
 (m

m
ho

s/
cm

) i
n 

So
il 

un
de

r G
re

en
gr

am
 C

ul
tiv

at
io

n]

I?

91

•T
2 -

a—
13

 —
T4

 —f
r-T

5

ll
-

N
3

N
2

N
1

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 1

000 0

© © 5 0
.6

00
© U

1 2
00

 

1 0
00



Fi
g 

5.
84

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

 [E
C

 L
ev

el
 (m

m
ho

s/
cm

)in
 S

oi
l u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n]

N
2 —

b—
 N

3

IN

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

o<D

I—
“

<5 0>

27
0



27
1

T7 6.
68

7.
11 COCOfl

co’5COo
Q.©DC
c
01
3o
E
COV.U)c
8
Im

aim
CDT>C
3
Om
tz
?
Q.3
CD
>CD_l

JQO.
«»-O
CO"55

91 CM
f'' 7.

52

6.
85

91

8.
33

7.
41

7.
81

T4 8.
32

8.
11

7.
14

T3 7.
15

7.
85

8.
74

P 9.
45

8.
75

8.
56

COc
<
T”CM
r-id
©
fl

i—

10
.1

9 CMCOd 9.
57

03

Tr
ea

tm
en

t

T-Z Z N
3

f- 6.
47

7.
07

7.
25

CO
h“ 7.

03

6.
89

6.
78

in
h- 7.

21

7.
12 CO

h-|1

8.
26 CO

a>d 6.
88

P 6.
84

...
...

...
...

...
...

...
!

6.
32 CO

qfl

CM
h- 8.

98

8.
71

8.
09

T“*h-
CO
o
© 10

.0
1

9.
37

Tr
ea

tm
en

t

T“

z
CM
Z

CO
Z

Ta
bl

e 
5.

12
0 

A
na

ly
si

s 
of

 P
b 

Le
ve

l (
pp

m
) i

n 
So

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

!!)

P T—

CO 7.
02

6.
33

CO

9.
88

9.
45

10
.1

8

in
h- 9.

47

10
.2

3

9.
12

6.
5

5.
45

7.
26

CO
1- 10

.4
9

10
.2

6

8.
65

CM
h- o

o
CO
CD

00 8.
75

T“

F" 9.
45

8.
21

9.
56

Tr
ea

tm
en

t

z
CM
z

CO
z

5.
7.

2 
H

ea
vy

 M
et

al
 A

cc
um

ul
at

io
n 

5.
7.

2.
1 L

ea
d 

(P
b)

 L
ev

el

Ta
bl

e 5
.1

19
, T

ab
le

 5.
12

0 a
nd

 Ta
bl

e 5
.1

21
 re

pr
es

en
t a

na
ly

si
s o

f le
ad

 (P
b)

 le
ve

l In
 so

il u
nd

er
 g

re
en

gr
am

 cu
lti

va
tio

n d
ur

in
g 

th
re

e 
su

cc
es

si
ve

 re
pl

ic
at

io
ns

. F
ig

. 5
.8

5 
sh

ow
s P

b 
le

ve
l u

nd
er

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e 
5.

11
9 

A
na

ly
si

s 
of

 P
b 

Le
ve

l (
pp

m
) i

n 
So

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

I)



12
.0

0

Fi
g.

 5.
85

 P
b 

Le
ve

l in
 so

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n

N
1 N

1 N
1 N

1 N
1 N

1 N
1 N

2 N
2 N

2 N
2 N

2 N
2 N

2 N
3 N

3 N
3 N

3 N
3 N

3 N
3

T1
 T2

 T3
 T4

 T5
 T6

 T7
 T1

 T2
 T3

 T4
 T5

 T6
 T7

 T1
 T2

 T3
 T4

 T5
 T6

 T7
Tr

ea
tm

en
t

□ 
R

ep
lic

at
io

n-
I 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill

0002.
00

4.
00

6.
00

8.
00

000
1

(uidd) qd

27
2



Fi
g.

 5
.8

6 s
ho

w
s 

co
m

pa
ris

on
 o

f P
b L

ev
el

 in
 so

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n 

am
on

g 
th

re
e 

G
ro

up
s n

am
el

y 
G

ro
up

-A
 

co
ns

is
tin

g  
of

 tr
ea

tm
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

T7
T4

Tr
ea

tm
en

t

U

□ 
N

1 

■ 
N

2

□ 
N

3M
U

12
.0

0 

10
.0

0 
■§

 8.00
 

&
 6.00

 
£ 

4.
00

2.
00

 
0.

00

G
ro

up
-C

G
ro

up
-A

Fi
g.

 5.
86

 Co
m

pa
ris

on
 o

f P
b 

Le
ve

l in
 so

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n 

am
on

g 
G

ro
up

-A
, B

 an
d 

C



p-
va

lu
e

0.
63 o

o
o 1.

00

u_

0.
46

5.
29 CO

o
o

M
S CM

CD
O

ZY
L 0.

11

1.
35

o
o
CM

o
o
CD 12

.0
0 o

o
$

o
o
cvi
CD

CO
CO 1.

24

42
.7

2

1.
33

56
.5

6

10
1.

85

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

12
3 

A
N

O
VA

 T
ab

le
 (P

b 
Le

ve
l in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n)

8.
38

8.
13

8.
05

8.
19

W
ZT7

7.
97

8.
27

7.
32

8.
15

8.
92

9.
63

00oK 7.
07

869

1— o
CO 7.

95

7.
94

8.
34 LO

CM
00 8.

23

7.
69

I

LV
L 

i

7.
09

8.
16

00 8.
14

9.
48

8.
81

CO

9.
89

9.
51

9.
50

91
SI

T4
T3

T2
T1

M
ea

ns
 (p

pm
):

N
1 N
2

N
3

Fa
ct

or

Ta
bl

e 5
.1

22
 an

d T
ab

le
 5.

12
3 r

ep
re

se
nt

 tw
o f

ac
to

r A
N

O
V

A
 an

d A
N

O
V

A
 Ta

bl
e f

or
 Pb

 lev
el

 in 
so

il u
nd

er
 gr

ee
ng

ra
m

 

C
ul

tiv
at

io
n  r

es
pe

ct
iv

el
y.

 P
os

t h
oc

 a
na

ly
si

s 
fo

r F
ac

to
r 2

 (i
rr

ig
at

io
n 

tre
at

m
en

ts
) is

 g
iv

en
 in

 T
ab

le
 5

.1
24

. T
ab

le
 5

.1
25

 s
ho

w
s 

p-
 

va
lu

es
 fo

r p
ai

rw
is

e t
-te

st
s,

 Fi
g.

5.
87

 an
d F

ig
.5

.8
8 r

ep
re

se
nt

 in
te

ra
ct

io
n p

lo
t b

y f
ac

to
r 1 

(fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2
(ir

rig
at

io
n 

tre
at

m
en

ts
) r

es
pe

ct
iv

el
y.

/ Ta
bl

e 
5.

12
2 

Tw
o 

fa
ct

or
 A

N
O

VA
 (P

b 
Le

ve
l in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n)

Fa
ct

or
 2

27
4



Ta
bl

e 
5.

12
4 

Po
st

 h
oc

 a
na

ly
si

s 
fo

r F
ac

to
r 2

 (P
b 

Le
ve

l in
 S

oi
l u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n)

27
5

cr
iti

ca
l v

al
ue

s 
fo

r e
xp

er
im

en
tw

is
e 

er
ro

r r
at

e;

0.
05

 
3.

10

0.
0l

i»
^2

1.
31

CO

2.
49

CO
CM
o 1.

41

2.
72

0.
33

0.
56

1.
74

3.
05

QO

1.
51

1.
74

2.
92

5f;\
c6,;
04 ~

0.
51

1.
69

2.
02

2.
25

3.
43

fi

(p
pm

)

7.
04

7.
32

7.
97

8.
15

8.
27

8.
92

9.
63

T7 T4 T6 T3 T5 T2 T1

P
os

t h
oc

 a
na

ly
si

s 
fo

r F
ac

to
r 2

Tu
ke

y 
si

m
ul

ta
ne

ou
s 

co
m

pa
ris

on
 t-

va
lu

es
 (d

.f.
 =

 4
2)

T7
 

T4
 

T6
 

T3
 

T5
 

T2
 

T1

7.
04

 
7.

32
 

7.
97

 
8.

15
 

8.
27

 
8.

92
 

9.
63



Ta
bl

e 
5.

12
5 

p-
va

lu
es

 fo
r p

ai
rw

is
e 

t-t
es

ts
 (P

b 
Le

ve
l in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n)

CM
I—

LO
H-

COH

h-

H

co
co
o>

CM
o>
CO

N-CM

CO

h-O)
r^'

CM
co
r-2

■"t

or-2

oCM
d

0.
25

0.
02

CM
co
d 0.

17 o
o

0.
74 00

ind

600 o’
o
o

0.
24

0.
14

0.
09 od

oo
o

0.
62

0.
10 inod 0.
03 oo

o
oo
o

•M- CM m f-- CM co
O CO o> T— CM cn CO
h-I K CO CO 00 d

K^J-COCOlOCM-r-
I— l— l— I— i— i— I—

27
6



Fi
g 

5.
87

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1 

[P
b 

Le
ve

l (
pp

m
) i

n 
So

il 
un

de
r G

re
en

gr
am

 C
ul

tiv
at

io
n]

T6
 -

I—

<>

co

u

<N
\—

::

^— J—

£1

N
1 

N
2 

N
3

27
7



27
8

Fi
g 

5.
88

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

 [P
b 

Le
ve

l (
pp

m
) i

n 
So

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n]

N
2 -

o-
N

3
N

1

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

o

C
O

C
D



5.
7.

2.
2 

C
op

pe
r (

C
u)

 L
ev

el

Ta
bl

e 
5.

12
6,

 T
ab

le
 5

.1
27

 a
nd

 T
ab

le
 5

.1
28

 re
pr

es
en

t a
na

ly
si

s 
of

 c
op

pe
r (

C
u)

 le
ve

l in
 s

oi
l u

nd
er

 g
re

en
gr

am
 cu

lti
va

tio
n 

du
rin

g 

th
re

e 
su

cc
es

si
ve

 re
pl

ic
at

io
ns

. F
ig

. 5
.8

9 
sh

ow
s 

C
u 

le
ve

l u
nd

er
 v

ar
io

us
 tr

ea
tm

en
ts

 fo
r e

ac
h 

re
pl

ic
at

io
n.

Ta
bl

e  
5.

12
6 

A
na

ly
si

s 
of

 C
u 

Le
ve

l (
pp

m
) i

n S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

I)

£ 0.
76

0.
72 COCD

o

Ta
bl

e 
5.

12
7 

A
na

ly
si

s 
of

 C
u 

Le
ve

l (
pp

m
) i

n 
So

il 
un

de
r G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

ll)

£ 1.
25

1.
14

1.
12

ib
le

 5
.1

28
 A

na
ly

si
s 

of
 C

u 
Le

ve
l (

pp
m

) i
n 

So
il 

un
de

r G
re

en
gr

am
 C

ul
tiv

at
io

n 
(R

ep
lic

at
io

n-
Ill

)

NI— 1.
33

1.
35

1.
22

COh-

80 CM

q 1.
02 COl- 1.
61 CM CDCO

i—
COh- 1.

64

1.
68

1.
44

mh-
CM

O 0.
86 0.
9 inI- 1.
56

1.
54

1.
68 mh- 1.

94

1.
96

1.
75

H 1.
55

__
__

_
__

__
__

_
__

__
__

_
j

1.
61

1.
14

CD
O 0.

62

1.
16 ? 1.
45

1.
52 Y“

COI— 1.
76 CO CM

K
COh- 1.

14 COCD
O 0.

94 co

1—
CM

1.
64

1.
56

P 1.
88

1.
73 fs"*

T~
CM

h-
-

1.
26

1.
16 CM

h~ 1.
78 1.
7 COCD

▼“
h-

CM

q 0.
92

0.
88 T“

1- 1.
98

1.
99

1.
92 P 2.
05

2.
05

1.
99

Tr
ea

tm
en

t

T—

Z
CM

z COz

Tr
ea

tm
en

t

t*z
CM
Z N

3

cu

Tr
ea

tm
en

t

z oj CO

z

27
9



2.
50 oo

CM

oin o
o

(uidd) nn

oin

□ 
R

ep
lic

at
io

n-
I 

n ■ R
ep

lic
at

io
n-

ll
□ 

R
ep

lic
at

io
n-

Ill

Tr
ea

tm
en

t

Fi
g.

 5.
89

 C
u L

ev
el

 in
 so

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n

CO
z

coH
CO
z

LO|-
CO
z
CO
z
CO
z

t—
CO1-
CMH

CO
z

i—

C\J

z
1^1-

CM
z co1-
CM
z
CM
z
CM
z

in1-
•o-l—
COH

CM
z
CM
z

CM1-
i—

z
h-1-

z
coH

z
Lf)1-

T—z
■o-I-

z
co
I-

z CM1-

z
i—

28
0



Fi
g.

 5.9
0 sh

ow
s c

om
pa

ris
on

 of 
C

u L
ev

el
 in 

so
il u

nd
er

 G
re

en
gr

am
 Cu

lti
va

tio
n a

m
on

g t
hr

ee
 Gr

ou
ps

 na
m

el
y G

ro
up

-A
 

co
ns

is
tin

g 
of

 tr
ea

tm
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1, 

T4
 &

 T
7.

T7
T4

Tr
ea

tm
en

t

11

□ 
N

1 

■ 
N

2

□ 
N

3

la
in

000

oso

oa.
 TO

O

.5
0

2.
00

G
ro

up
-C

G
ro

up
-B

G
ro

up
-A

Fi
g.

 5.
90

 Co
m

pa
ris

on
 o

f C
u L

ev
el

 in
 so

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n a

m
on

g 
G

ro
up

-A
, B

 an
d 

C



1.
42

1.
39

1.
35

1.
39

28
2

p-
va

lu
e

0.
87

0.
10

1.
00

u. 0.
14

1.
91 o

o

M
S

800 CO
o

oo
o

CO
d

2.
00

6.
00 oocvi 42
.0

0

S
S

0.
05

2.
07

0.
02

7.
57

So
ur

ce

Fa
ct

or
 1

Fa
ct

or
 2

In
te

ra
ct

io
n

Er
ro

r

Ta
bl

e 
5.

13
0 

A
N

O
VA

 T
ab

le
 (C

u 
Le

ve
l in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n)1.0

8
.3

1
1.

47
1.

22
1.4

2
1.

56
1.

64

1.
11

1.
07

1.
07

mCO
ymm

CO 1.
28

1.
51

1.
45

1.
44

1.
27

1.
25

1.
14

1.
44

1.
42

1.
41

1.
59 COin 1.
53

1.
68

1.
65

1.
60

N
1 N
2

N
3

91

T5
T4

81

T2
T1

Fa
ct

or

M
ea

ns
 (p

pm
):

Ta
bl

e 
5.

12
9 

Tw
o 

fa
ct

or
 A

N
O

VA
 (C

u 
Le

ve
l i

n 
So

il 
un

de
r G

re
en

gr
am

 C
ul

tiv
at

io
n)

Fa
ct

or
 2

Ta
bl

e 5
.1

29
 an

d T
ab

le
 5.

13
0 r

ep
re

se
nt

 tw
o f

ac
to

r A
N

O
VA

 an
d A

N
O

VA
 Ta

bl
e f

or
 Cu

 lev
el

 in 
so

il u
nd

er
 gr

ee
ng

ra
m

 

C
ul

tiv
at

io
n  r

es
pe

ct
iv

el
y.

 Fig
.5

.9
1 a

nd
 Fig

.5
.9

2 r
ep

re
se

nt
 int

er
ac

tio
n p

lo
t b

y f
ac

to
r 1 

(fe
rti

liz
er

 tre
at

m
en

ts
) a

nd
 fa

ct
or

 2 
(ir

rig
at

io
n 

tre
at

m
en

ts
) r

es
pe

ct
iv

el
y.

To
ta

l  9.71 
62

.0
0



Fi
g 5

.9
1 I

nt
er

ac
tio

n P
lo

t b
y F

ac
to

r 1
 [C

u L
ev

el
 (p

pm
) i

n S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n]

T
7

91

N
3

T5
T

2 -h
—

 T
3 —

e—
 T

4
-o

—
 T

1

N
2

IN

In
te

ra
ct

io
n P

lo
t b

y F
ac

to
r

000006
00

O

C
D

28
3



Fi
g 

5.
92

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 2
 [C

u L
ev

el
 (p

pm
) i

n S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n]

—
®
—

 N
1 —*

*—
 N

2 N3

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

28
4



5.
7.

2.
3 

Zi
nc

 (Z
n)

 L
ev

el

Ta
bl

e 5
.1

31
, T

ab
le

 5
.1

32
 an

d 
Ta

bl
e 5

.1
33

 re
pr

es
en

t a
na

ly
si

s o
f z

in
c (

Zn
) le

ve
l in

 so
il u

nd
er

 g
re

en
gr

am
 cu

lti
va

tio
n d

ur
in

g 

th
re

e  
su

cc
es

si
ve

 re
pl

ic
at

io
ns

. F
ig

. 5
.9

3 
sh

ow
s 

Zn
 le

ve
l u

nd
er

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h r
ep

lic
at

io
n.

Ta
bl

e  
5.

13
1 A

na
ly

si
s 

of
 Z

n L
ev

el
 (p

pm
) i

n 
So

il 
un

de
r G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

I)

11 CM

1.
28

1.
25

a
Co*>s(0o
cL
©DC

co
re_>■3
3
o
E
2
cnc0)£
o
>-

<uT3C3
0 V) 
C
s'
a.3
1
3

cN
0 
(01

91

1.
33

1.
28

1.
42

T5 1.
75

1.
52

1.
84

T4 1.
12

1.
37 CD

CM

T3 1.
79

1.
68 CM

to

T2 1.
87 00r-. 1.
89

rec<
CO
CO

id
ffl
n

T—
h- 1.

92

1.
99

1.
88

Ta
l

J Trea
tm

en
t

z
CM
Z N

3

T7

<M
CO

1.
25

1.
14

CD
I- 1.

24

1.
66

1.
41

SI
T" 1.

41

1.
68

T4

CO

1.
35

-

T3 1.
67

1.
51 CM

T2

’M’
CO

1.
62

1.
85

i—

1.
85

1.
85

1.
84

Tr
ea

tm
en

t

z N
2

N
3

Ta
bl

e 
5.

13
2 

A
na

ly
si

s 
of

 Z
n 

Le
ve

l (
pp

m
) i

n S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

ll)

r-~I-
00CM

o 0.
38 00

o

CD
H

0000d
CD

o 0.
4

toI-

990 1.
14

0.
52

? 0.
54 0.
4

0.
7

p 0.
52

0.
44

0.
54

CM
h- 0.

55

0.
84

0.
38

i—

0.
62 CO

© 0.
54

Tr
ea

tm
en

t

5 CM
z

CD
z



2.
00

Fi
g.

 5.
93

 Z
n L

ev
el

 in
 S

oi
l u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n

Tr
ea

tm
en

t

□ 
R

ep
lic

at
io

n-
1 

n ■ R
ep

lic
at

io
n-

ll
□ 

R
ep

lic
at

io
n-

Ill

[s LO

1-

§ f-CO

z
CO

1-
CO

Z
CM

1-
CO

z
i—

C\J

Z 1-
CM

z
CO

1-
CM

z
LO

1-
CM

z h-

CM

z
CO
1-

CM

z
CM

I-
CM

z
i—

z
r-.
1-

z
CO

1-

z
LO

1-
1—z 1-

z
CO

1-

z
CM

1-

z i—

i
n

000

oso.0
0

c N—
 1.5

0
£ Q

.
Q

.

28
6



Fi
g.

 5.9
4 sh

ow
s c

om
pa

ris
on

 of
 Zn

 Le
ve

l in 
So

il u
nd

er
 Gr

ee
ng

ra
m

 Cu
lti

va
tio

n a
m

on
g t

hr
ee

 Gr
ou

ps
 na

m
el

y G
ro

up
-A

 

co
ns

is
tin

g 
of

 tr
ea

tm
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

t- w n z z z □ ■ □

T7
T4

Tr
ea

tm
en

t

mmo c
o ucvi r-

D O O C■) O LO C
- ^ CD C

(uidd) uz

D6

G
ro

up
-C

Tr
ea

tm
en

t

91

T3

□ 
N

1 

■ 
N

2

□ 
N

3

1.
40

 
1.

20
 

~ 
1.

00
 

I. 0
.8

0 

~ 
0.

60
 

N
 0.4

0 
0.

20
 

0.
00

G
ro

up
-B

G
ro

up
-A

Fi
g.

 5.
94

 Co
m

pa
ris

on
 o

f Z
n L

ev
el

 in
 S

oi
l u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n 
am

on
g 

G
ro

up
-A

, B
 an

d 
C



28
8

1.
25

1.
22

1.
19

1.
22

p-
va

lu
e 960 0.

56

1.
00

u. 0.
05

0.
82 o

d

M
S

0.
02

0.
30 oo

o 0.
37

2.
00

00 9

12
.0

0 oo oO
cvj
CD

S
S

0.
04 eg00 0.
03

15
.5

8

17
.4

6

S
ou

rc
e

Fa
ct

or
 1

Fa
ct

or
 2

in
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

13
5 

A
N

O
VA

 T
ab

le
 (Z

n L
ev

el
 in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n)0.

98
1.

12
1.

36
1.

04
1.

23
.4

0
.4

4

1.
01

Z60 0.
96

1.
15

1.
13

1.
08

1.
37

1.
36

1.
35

1.
05

1.
04

1.
02

1.
33

1.
21

CD

CM

1.
41

1.
37

1.
46 CO CM

■'=t

N
1 N
2

N
3

T7
T6

T5
T4

T3
T2

l-l

Fa
ct

or

M
ea

ns
 (p

pm
):

Ta
bl

e 5
.1

34
 an

d T
ab

le
 5.

13
5 r

ep
re

se
nt

 tw
o f

ac
to

r A
N

O
VA

 an
d A

N
O

V
A T

ab
le

 fo
r Z

n le
ve

l in
 so

il u
nd

er
 gr

ee
ng

ra
m

 

C
ul

tiv
at

io
n  r

es
pe

ct
iv

el
y.

 Fig
.5

.9
5 a

nd
 Fig

.5
.9

6 r
ep

re
se

nt
 int

er
ac

tio
n p

lo
t b

y f
ac

to
r 1 

(fe
rti

liz
er

 tre
at

m
en

ts
) a

nd
 fa

ct
or

 2 
(ir

rig
at

io
n 

tre
at

m
en

ts
) r

es
pe

ct
iv

el
y.

Ta
bl

e 
5.

13
4 

Tw
o 

fa
ct

or
 A

N
O

VA
 (Z

n 
Le

ve
l in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n)

Fa
ct

or
 2



I------ 1------ 1------ 1------ f

o O o o o o o o oo o o o o o o o o
iO CN o 9° <o ■'T ON o
X T— V- r— o o o o o

ueeiAi nao

N
1 

N
2 

N
3

-®
-T

1 —
 T

2 -
a-

T3
 T4 ^T

5 T6 -—
T7

2-
---

---
---

--
•--

---
---

---
---

---
---

---
---

---
---

---
---

--
---

---
-o

o--------
-—

-------------=
=s

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 1

Fi
g 

5.
95

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [
Zn

 Le
ve

l (
pp

m
) i

n S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n]

28
9



Fi
g 

5.
96

 In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

 [Z
n L

ev
el

 (p
pm

) i
n S

oi
l u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n]

N
3

N
2

IN

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

oCDCD=5

29
0



5.
7.

2.
4 

M
an

ga
ne

se
 (M

n)
 L

ev
el

Ta
bl

e 
5.

13
6,

 T
ab

le
 5.

13
7 a

nd
 T

ab
le

 5.
13

8 r
ep

re
se

nt
 an

al
ys

is
 o

f M
n l

ev
el

 in
 so

il u
nd

er
 g

re
en

gr
am

 cu
lti

va
tio

n d
ur

in
g 

th
re

e 

su
cc

es
si

ve
 re

pl
ic

at
io

ns
. F

ig
. 5

.9
7 

sh
ow

s 
M

n 
le

ve
l u

nd
er

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.

Ta
bl

e 
5.

13
6 

A
na

ly
si

s 
of

 M
n 

Le
ve

l (
pp

m
) i

n 
So

il 
un

de
r G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

I)

29
1

T7 6.
95

7.
25

6.
32

 
|

CO

| 
8.

19

7.
15

7.
55

to
h-

CM
00
00 8.

12

8.
52

W
. 7.

58

7.
89 00

K

CO
h- 8.

53

7.
95

8.
25

8.
4 CD

CO 9.
25

i—

9.
63

8.
47

8.
14

Tr
ea

tm
en

t

Z
CM
z N

3

III
)

Ta
bl

e 
5.

13
8 

A
na

ly
si

s 
of

 M
n 

Le
ve

l (
pp

m
) i

n 
So

il 
un

de
r G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n

Is*.H* 6.
87

7.
16

6.
65

h 7.
8

7.
11

6.
78

LO
I—

LO
CD

00
00CD
CD

CD
00
00

7.
46

7.
59

7.
25

CO
I—

CM

00

68'Z 8.
45

CM
H 8.

9

00
CO

CD

T“

|- 9.
52

9,
12 OO

00

Tr
ea

tm
en

t

T“

z
CM
z

CO
z

Ta
bl

e 
5.

13
7 

A
na

ly
si

s 
of

 M
n 

Le
ve

l (
pp

m
) i

n 
So

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

ll)

h-
h-

CM
cq

2.
98

2.
84

CO
1— 2.

96 CM
CD

CD
O

LO
1- 3.

9 CM
CO 2.

94

1- CO
CO 2.

78

3.
44

CO
h- 3.

28 o
CO 2.

42

CM
h- 4.

08

5.
18

5.
98

h- 4.
8

4.
26

4.
82

Tr
ea

tm
en

t

Z
CM
z

CO
z



12
.0

0 oo oo
00

o 
o
CD

(uidd) u|/\|

o
o

ooc\i

CO
z I-

CO CD
z I-

CO in
z I-

CO
z I-

CO CO
z I-

CO CM
z I-

CO
z I-

CM r-
z I-

CM CD
z I-

CM LO
z I-

CM
z I-

CM CO
z I-

CM CM
z I-

CM -T-

I-

T-

h-
T— CD

I-
T- CO

I-

T—

I-
T- CO

I-
T“ CM

•j— V-

oo

Tr
ea

tm
en

t

Fi
g-

 5.
97

 M
n L

ev
el

 in
 so

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n

□ 
R

ep
lic

at
io

n-
I 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill

29
2



Fi
g.

 5.9
8 sh

ow
s c

om
pa

ris
on

 of 
M

n L
ev

el
 in 

so
il u

nd
er

 G
re

en
gr

am
 Cu

lti
va

tio
n a

m
on

g t
hr

ee
 Gr

ou
ps

 na
m

el
y G

ro
up

-A
 

co
ns

is
tin

g  
of

 tr
ea

tm
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1,

 T
4 

& 
T7

.

G
ro

up
-C

G
ro

up
-B

□ 
N

1 

■ 
N

2

□ 
N

3

Tr
ea

tm
en

t

91

7.
20

 
7.

10
 

~ 
7.

00
 

| 6.
90

 

~ 
6.

80
 

2 6
.7

0 
6.

60
 

6.
50

G
ro

up
-A

Fi
g.

 5.
98

 Co
m

pa
ris

on
 o

f M
n L

ev
el

 in
 so

il u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n 

am
on

g 
G

ro
up

-A
, B

 an
d 

C



p-
va

lu
e

62
.0

0
27

7.
34

To
ta

l

Fa
ct

or
 1 

1.
21

 
2.

00
 

0.
61

 
0.

10
 

0.
90

Fa
ct

or
 2

 
22

.2
1 

6.
00

 
3.

70
 

0.
62

 
0.

72

In
te

ra
ct

io
n 

1.
18

 
12

.0
0 

0.
10

 
0.

02
 

1.
00

Er
ro

r 
25

2.
74

 
42

.0
0 

6.
02M
S

df
S

S
S

ou
rc

e

Ta
bl

e 
5.

14
0 

A
N

O
VA

 T
ab

le
 (M

n 
Le

ve
l i

n 
So

il 
un

de
r G

re
en

gr
am

 C
ul

tiv
at

io
n)

6.
77

6.
56

6.
43

6.
58

5.
70

6.
25

6.
97

6.
09

6.
44

7.
13

7.
51

6.
05 o°o

in 5.
27

CM
CO
CD 6.

29

6.
13

ZV
L oo 6.

77

6.
13

6.
09

6.
06

 j
6.

64

6.
29

6.
37

7.
13

7.
15

7.
13

7.
98

7.
28 00eg

T7

91

T5
T4

T3
T2

T1

M
ea

ns
:

(p
pm

)

N
1 N
2

N
3

Fa
ct

or

Ta
bl

e 5
.1

39
 an

d T
ab

le
 5.

14
0 r

ep
re

se
nt

 tw
o f

ac
to

r A
N

O
V

A
 an

d A
N

O
V

A
 Ta

bl
e f

or
 M

n le
ve

l in
 so

il u
nd

er
 gr

ee
ng

ra
m

 

C
ul

tiv
at

io
n r

es
pe

ct
iv

el
y.

 Fig
.5

.9
9 a

nd
 Fi

g.
5.

10
0 r

ep
re

se
nt

 in
te

ra
ct

io
n p

lo
t b

y f
ac

to
r 1 

(fe
rti

liz
er

 tr
ea

tm
en

ts
) a

nd
 fa

ct
or

 2 
(ir

rig
at

io
n 

tre
at

m
en

ts
) r

es
pe

ct
iv

el
y.

Ta
bl

e 
5.

13
9 

Tw
o 

fa
ct

or
 A

N
O

VA
 (M

n 
Le

ve
l in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n)

Fa
ct

or
 2

29
4



ueeiAi ||83

Fi
g 

5.
99

 In
te

ra
ct

io
n P

lo
t b

y 
Fa

ct
or

 1 [
M

n L
ev

el
 (p

pm
) i

n S
oi

l u
nd

er
 G

re
en

gr
am

 c
ul

tiv
at

io
n]

T7

N
3

91

T5
T2

 -b
-T

3 —
T4

T1

N
2

N
1

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or

000 0

29
5



UB01AJ lieo

Fi
g 

5.
10

0 I
nt

er
ac

tio
n P

lo
t b

y 
Fa

ct
or

 2
 [M

n L
ev

el
 (p

pm
) i

n S
oi

l u
nd

er
 G

re
en

gr
am

 cu
lti

va
tio

n]

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or
 2

9.
00

0 
y

8.
00

0 
--

7.
00

0 
--

6.
00

0 
-- 

50
00

 -- 
4 

00
0 --

 

30
00

 -■
2.

00
0 --

 

1.
00

0 --
 

00
00

 --
T1

 
T2

 
T3

 
T4

 
T5

 
T6

 
T7

—
N

1 —
N

2 —
a—

N
3

29
6



5.
7.

2.
5 

Iro
n 

(F
e)

 L
ev

el

Ta
bl

e 5
.1

41
, T

ab
le

 5.
14

2 a
nd

 T
ab

le
 5.

14
3 r

ep
re

se
nt

 a
na

ly
si

s o
f ir

on
 (F

e)
 le

ve
l in

 so
il u

nd
er

 g
re

en
gr

am
 cu

lti
va

tio
n d

ur
in

g 

th
re

e  
su

cc
es

si
ve

 re
pl

ic
at

io
ns

. F
ig

. 5
.1

01
 sh

ow
s F

e 
le

ve
l u

nd
er

 v
ar

io
us

 tr
ea

tm
en

ts
 fo

r e
ac

h 
re

pl
ic

at
io

n.
Ta

bl
e  

5.
14

1 A
na

ly
si

s 
of

 F
e 

Le
ve

l (
pp

m
) i

n 
So

il 
un

de
r G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

I)

T7 11
.9

8 ZZL CM
T—

CO

I (
pp

m
) i

n 
So

il 
un

de
r G

re
en

gr
am

 C
ul

tiv
at

io
n 

(R
ep

lic
at

io
n-

I
T6 12
.5

7

6.
62

10
.9

1

I— 14
.5

2

14
.9

5 COCOCM

T4
L..

_..
_.

7.
81

13
.0

8

5.
11

T3 10
.6

2 CO<M00 10
.8

8

5
a>_i
©LL

«*-o
tfl"55

T2 00
00T—

11
.2

12
.2

1

asc<
m

ITS
0)

S3
«

T—

t— 18
.9

6

18
.2

4

15
.8

3

Tr
ea

tm
en

t

Y~

Z
CM
z N

3

■co15
o
ct0)DC
co
to
>*53
o
£
C0Vsm

T7 11
.8

5

6.
54

8.
06

CD
h“ 12

.3
2

6.
59

9.
95

si

14
.1

14
.6

8
I 

12
.3

6
i_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_
i

c
0)£
0
Q>•oC3

T4 7.
45

12
.4

5 CO
oid

Ta
bl

e 
5.

14
2 

A
na

ly
si

s 
of

 F
e 

Le
ve

l (
pp

m
) i

n 
So

i

CO

10
.2

5

8.
21

10
.7

5

T2 12
.5

8

10
.9

8

11
.4

6

i— CO
00 17

.7

15
.2

3

Tr
ea

tm
en

t

2 N
2

N
3

h-
I- 4.

58

14
.4

i 
10

.2
4

CO

8.
04

19
.6

6 CM
00
T—’

LO 
|—

CO
CM
N-" 6.

18

10
.5

i- 17
.2

4

6.
74

CO
o
CM
CM

CO
1- 14

.6
2

18
.5

4

12
.3

4

CM
H

Tf

cvi
CO
id

12
.9

4

7.
52

6.
98

9.
14

Tr
ea

tm
en

t

z
CM
Z N

3



20
.0

0 oo
in

o
o

o
o
in

(uidd) aj

□ 
R

ep
lic

at
io

n-
1 

■ 
R

ep
lic

at
io

n-
ll

□ 
R

ep
lic

at
io

n-
Ill

T 
re

at
m

en
t

Fi
g.

 5.
10

1 F
e L

ev
el

 in
 S

oi
l u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n

e N I-
b N CO

I-
eN LO

I-
6N I-
KN CO

I-
N C\J

I-
K N i—

N r-I-

uN CO
I-

2N CD

t—
2 N
2 N CO

I-
7. N OJI-
7, N i—

c N h-I-
hN CO

I-
► N inI-h

N I-

uN CO
I-

l. N CM
I-

I- N i—

29
8



Fi
g.

 5.
10

2 sh
ow

s c
om

pa
ris

on
 of

 Fe
 Le

ve
l in

 So
il u

nd
er

 G
re

en
gr

am
 Cu

lti
va

tio
n a

m
on

g t
hr

ee
 G

ro
up

s n
am

el
y G

ro
up

-A
 

co
ns

is
tin

g  
of

 tr
ea

tm
en

t T
2 

& 
T5

, G
ro

up
-B

 c
on

si
st

in
g 

of
 tr

ea
tm

en
t T

3 
& 

T6
 a

nd
 G

ro
up

-C
 c

on
si

st
in

g 
of

 tr
ea

tm
en

t T
1, 

T4
 &

 T
7.

G
ro

up
-A

□ 
N

1 

■ 
N

2

□ 
N

3

T7
T4

Tr
ea

tm
en

t

T1
00 05.

00

a 1
0.

00
<D

15
.0

0

20
.0

0

G
ro

up
-C

□ 
N

1 

■ 
N

2

□ 
N

3

Tr
ea

tm
en

t

T5 rr
G

ro
up

-B13
.0

0 

12
.5

0
? £ 1

2.
00

v “■ 1
1.

50

11
.0

0 Fi
g.

 5
.1

02
 Co

m
pa

ris
on

 of
 F

e L
ev

el
 in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n 

am
on

g 
G

ro
up

-A
, B

 an
d 

C



1.
86

1.
66

1.
32

1.
61

p-
va

lu
e S60 0.

39 O
O

u. 00o
d

<j>o O

o

M
S <3>in

22
.3

5 CO
CM
d 20

.5
8

2.
00 o
p
CD 12
.0

0

42
.0

0 oo
CM
CO

CO
CO

00
CO

00O
CO

h-O
CO 86

4.
27 o

p
■'too

S
ou

rc
e

Fa
ct

or
 1 CM

i_O
oCO

LL In
te

ra
ct

io
n

Er
ro

r

To
ta

l

Ta
bl

e 
5.

14
5 

A
N

O
VA

 T
ab

le
 (F

e 
Le

ve
l in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n)

9.
22

10
.9

4
.9

1
10

.7
8

1.
61

12
.5

5
14

.2
7

9.
47

9.
39

8.
81

10
.9

8

10
.9

6

10
.8

9

11
.9

6

11
.9

4

CO

10
.8

3

10
.7

6

10
.7

5

11
.8

3

11
.6

7

11
.3

2

12
.8

5

12
.5

9 o
CM
CM

15
.1

1

CO
O
■M"
CO

N
1 N
2

N
3

Fa
ct

or

T7

91
SI

T4
T3

T2

U

M
ea

ns
 (p

pm
):

Ta
bl

e 
5.

14
4 

Tw
o 

fa
ct

or
 A

N
O

VA
 (F

e L
ev

el
 in

 S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n)

Fa
ct

or
 2

Ta
bl

e 5
.1

44
 an

d T
ab

le
 5.

14
5 r

ep
re

se
nt

 tw
o f

ac
to

r A
N

O
VA

 an
d A

N
O

VA
 Ta

bl
e f

or
 Fe

 lev
el

 in 
so

il u
nd

er
 gr

ee
ng

ra
m

 

C
ul

tiv
at

io
n  r

es
pe

ct
iv

el
y.

 Fi
g.

5.
10

3 a
nd

 Fi
g.

5.
10

4 r
ep

re
se

nt
 in

te
ra

ct
io

n p
lo

t b
y f

ac
to

r 1 
(fe

rti
liz

er
 tr

ea
tm

en
ts

) a
nd

 fa
ct

or
 2 

(ir
rig

at
io

n 
tre

at
m

en
ts

) r
es

pe
ct

iv
el

y.

30
0



T7

91

N
3

T5
T2

 -B
- T

3 —
0—

T4
-©

—
 T

1

N
2

LN

In
te

ra
ct

io
n 

P
lo

t b
y 

Fa
ct

or

0000

ueetAj neo

Fi
g 

5.
10

3 I
nt

er
ac

tio
n P

lo
t b

y 
Fa

ct
or

 1 [
Fe

 L
ev

el
 (p

pm
) i

n S
oi

l u
nd

er
 G

re
en

gr
am

 C
ul

tiv
at

io
n]



Fi
g 

5.
10

4 
In

te
ra

ct
io

n P
lo

t b
y 

Fa
ct

or
 2

 [F
e L

ev
el

 (p
pm

) i
n S

oi
l u

nd
er

 G
re

en
gr

am
 C

ul
tiv

at
io

n]

T7

91

N
3

N
2

N
1

T5
T4

T3
T2

H

In
te

ra
ct

io
n 

Pl
ot

 b
y 

Fa
ct

or
 2

000 04 
00

0

Oo>cz C
O o>

30
2



5.8 Impacts on Ground Water Quality

5.8.1 Ground Water Quality after experiment on Wheat

The ground water quality is examined after each three experiments on Wheat 

and the accumulation of contaminating heavy metals in the same in Table 5.146. 

Table 5.147 shows accumulation of nitrate and other contaminating substances 

in ground Water.

Tab 5.146 Accumulation of Contaminating Heavy Metals in Ground Water

Parameters governing

contamination

Year

2003 2004 2005

Fe BDL BDL BDL

Zn BDL BDL BDL

Mn BDL BDL BDL

Pb BDL BDL BDL

Cu BDL BDL BDL

Tab. 5.147 Accumulation of Nitrate and other Contaminating Substances in
Ground Water

Parameters

governing

contamination

Year

2003 2004 2005

NOa 7.85 7.92 8.03

F 1.10 1.02 1.06

Phenolic

compound
BDL BDL BDL

Oil & Grease BDL BDL BDL

Detergents BDL BDL BDL

Note: BDL - Below Detectable Limit
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5.8.2 Ground Water Quality after experiment on Green gram

The ground water quality is examined after each three experiments on green 

gram and the accumulation of contaminating heavy metals in the same in Table 

5.148. Table 5.149 shows accumulation of nitrate and other contaminating 

substances in ground Water.

Tab 5.148 Accumulation of Contaminating Heavy Metals in Ground Water

Parameters governing

contamination

Year

2003 2004 2005

Fe BDL BDL BDL

Zn BDL BDL BDL

Mn BDL BDL BDL

Pb BDL BDL BDL

Cu BDL BDL BDL

Tab. 5.149 Accumulation of Nitrate and other Contaminating Substances in
Ground Water

Parameters
governing

contamination

Year

2003 2004 2005

NOa 7.95 7.98 8.21

F 1.05 1.12 1.01

Phenolic

compound
BDL BDL BDL

Oil & Grease BDL BDL BDL

Detergents BDL BDL BDL

Note: BDL - Below Detectable Limit
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5.9 Impacts on health of workers associated with Sewage water 
irrigation for Wheat & Green gram Cultivation

The heath conditions of two workers associated with sewage water irrigation for 

wheat and green gram cultivation were examined by conducting various tests as 

shown in Table 5.150 and Table 5.151.

The significance of the parameters for evaluating the health conditions is as 

follows.

(A) Lead Estimation

Lead is mainly absorbed directly into blood where it is circulated and distributed 

in soft tissues-kidneys, brain and muscle and bone. It’s ingestion destroys brain 

tissue and nerve cells by increasing cellular membrane permeability. This allows 

for the leakage of nutrients out of the cells. It inhibits enzyme production and 

causes excessive free radical production. This test is performed to screen people 

at risk for lead poisoning.

(B) Biochemical Investigations

Biochemical Investigations mainly include determination of Bilirubin i.e. Total, 

Conjugated & unConjugated and S.G.P.T. i.e. Serum Glutamic Pyruvic 

Transaminase (Refer to 5.1).

(C) Differential Leucocyte Count

This is required to determine qualitative and quantitative variations in white cell 

numbers & morphology and morphology of red cells. It helps in evaluation of 

anemia, leukemia, infections, inflammatory states and inherited disorders of red 

cells. Diseases causing decreased production of white blood cells include blood 

diseases and infections (virus diseases, tuberculosis, typhoid).

(D) Platelet Count

It is a test to measure the number of platelets in blood. Platelets play a key role in 

normal blood clotting. During the clotting process, platelets release phospholipids 

in order to clump together to plug small holes in damaged blood vessels for 

stopping bleeding. If the numbers of platelets are not in normal range, then it may 

cause leukemia, thrombocytosis, anemia, etc.
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Table 5.150 Examination of Health Conditions of Worker-I

(A) Lead Estimation by Atomic Absorption

Test Result Normal Range
Lead level 0.00 mg/dl 0-20 mg/dl

(B) Biochemical Investigations on Cobas Integra 400 (Roche)

Test Result Normal Range
Bilirubin Total 0.50 mg/dl 0.00-1.30 mg/dl

Bilirubin
Conjugated 0.10 mg/dl 0.00-0.30 mg/dl

Bilirubin
Unconjugated 0.40 mg/dl 0.00-1.00 mg/dl

S.G.P.T. 17.10 U/L 0.00-40.00 U/L

(C) Differential Leucocyte Count

Test Result Normal Range (%)
Polymorphs 45% 40-70
Lymphocyte 42% 20-45
Eosinophil 5% 1-6
Monocytes 8% 2-10
Basophil 0% 0-1.5

(D) Platelet Count

Test Result Normal Range 
(per cmm)

Platelet 355000 / cmm 150000-500000
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Table 5.151 Examination of Health Conditions of Worker-il

(A) Lead Estimation by Atomic Absorption

Test Result Normal Range
Lead level 0.00 mg/dl 0-20 mg/dl

(B) Biochemical Investigations on Cobas Integra 400 (Roche)

Test Result Normal Range
Bilirubin Total 0.40 mg/dl 0.00-1.30 mg/dl

Bilirubin
Conjugated 0.20 mg/dl 0.00-0.30 mg/dl

Bilirubin
Unconjugated 0.20 mg/dl 0.00-1.00 mg/dl

S.G.P.T. 31.90 U/L 0.00-40.00 U/L

(C) Differential Leucocyte Count

Test Result Normal Range (%)
Polymorphs 40% 40-70
Lymphocyte 41 % 20-45
Eosinophil 8% 1-6
Monocytes 10% 2-10
Basophil 1 % 0-1.5

(D) Platelet Count

Test Result Normal Range 
(per cmm)

Platelet 273000 / cmm 150000-500000
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5.11 Scores under Priority wise Conditional Impacts
5.11.1 Allocation of weightage and maximum scores to the parameters 

governing environmental impacts

Different weightage and maximum scores were allotted to the relevant 

parameters according to priority wise conditional environmental impacts as 

shown in Table 5.158.

Table 5.158 Allocation of Weightage and Maximum Scores

Parameters
governing

impacts

Weightage Break up of weightage
Maximum

Score

Heavy Metals in

Grains
60%

Pb 50% 30

Cu 20% 12

Zn 15% 09

Mn 10% 06

Fe 05% 03

Heavy Metals in

Soil
20%

Pb 50% 10

Cu 20% 04

Zn 15% 03

Mn 10% 02

Fe 05% 01

Electrical

Conductivity of

Soil

10% - - 10

Protein Content in

Grains
05% - - 05

Crop Yield 05% - - 05

Total 100 % - - 100

With the available data on heavy metals in grains & soil, electrical conductivity of 

Soil, protein content in grains and crop yield, weightages are assigned to 

different parameters governing impact on a priority basis in order to arrive at

314



proper conclusion regarding appropriate treatment, elements having maximum 

harmful impact are given 60% weightage to be on the safer side. While 

parameter having minimum harmful impact is assigned minimum weightage. 

Focus is laid more on quality rather than on quantity of agricultural produce.

Considering weightage and maximum scores to relevant parameters as 

mentioned in Table 5.158, the scores were worked out for various treatments of 

irrigation and fertilizer application as shown in Table 5.159 to Table 5.162 for 

wheat and Table 5.163 to Table 5.166 for green gram.

5.11.2 Conditions for working out scores under each treatment

The following conditions were taken into account for working out scores under

each treatment for both wheat and green gram crop cultivation.

5.11.2.1 Heavy metals in grains

Maximum score and minimum score were given to treatment which was having 

lowest and highest concentration of heavy metal in grains respectively. In other 

words, full score is awarded to treatment which consists of least toxicity, while 

zero score is awarded to treatment which consists of highest toxicity

5.11.2.2 Heavy metals in soil

Maximum score and minimum score were given to treatment which was having 

lowest and highest concentration of heavy metal in soil respectively.

5.11.2.3 Electrical conductivity of soil

Maximum score and minimum score were given to treatment which was having 

lowest and highest level of EC in soil respectively.

5.11.2.4 Protein content in grains

Maximum score and minimum score were given to treatment which was having 

highest and lowest level of EC in soil respectively.

5.11.2.5 Crop yield

Maximum score and minimum score were given to treatment which was having 

highest and lowest yield level of crop respectively.
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