
Appendix 1: profiles Description and Laboratory Data 

Survey area Shambat
Profile No. 1
Date 7.4.2011
Author Hajhamad
GPS E 448378
GPS N 1730562
Topography F
Slope, % 0-1%
Site F
Landform P
Surface cracks 50mm
Mulch 10mm
Other 0
Micro- relief 0
Termitaria per 
ha

0

Water erosion 0
Wind erosion 0
Land use F
Water table, 
cm

None

Drainage class M
Parent 
material

Alluvium deposits.

Other 0

                       

Depth, 
cm Profile description

0-15 
A1

Dry; dark brown (10YR3/3); clay ;  hard dry; friable moist; sticky 
and  plastic  wet;  moderate  medium  and  coarse  sub-angular 
blocky  structure; cracks width 40 mm;  few fine pores; very few 
fine  calcium  carbonate  concertion;very  few  fine  rootes; 
moderate calcareous; clear smooth  boundary. 

15-45 
A12

Dry; dark brown (10YR3/3); clay ;  hard dry; friable moist; sticky 
and  plastic  wet;  weak  fine  and  medium  sub-angular  blocky 
structure; cracks width 30 mm; very few fine pores; very few 
fine calcium carbonate concertion;very few fine rootes; slightly 
calcareous; gradual wavy  boundary. 

45-75 
C1

Dry; very dark greyish brown (10YR3/2); clay ;  hard dry; friable 
moist;  sticky  and  plastic  wet;  weak  fine  sub-angular  blocky 
structure; distinct pressure faces; cracks width 20 mm;very few 
fine calcium carbonate concertion; slightly calcareous; gradual 
wavy  boundary. 

75-120 
C2

Dry;  very  dark  greyish  brown (10YR3/2);  clay;  hard  dry;  firm 
moist;  sticky  and  plastic  wet;  massive  structure;  distinct 
pressure faces; slightly calcareous; gradual wavy boundary. 

120-
200 C3

Dry; very dark greyish brown (10YR3/2); clay ;  hard dry; firm 
moist;  very  sticky  and  very  plastic  wet;  massive  structure; 
distinct pressure faces; slightly calcareous. 

Soil 
taxono
my

Chromic Haplo Torrerts.
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 Characteristics: clay content amounts to 38% in the topsoil 
and 44% in the subsoil.  Percent soluble salts  are 1.00 in the 
topsoil.  Salt  concentration  increase  with  depth  till  it  reaches 
maximum of  4.90  at  the  bottom of  the  pit.  The  reaction  is 
alkaline, PH increasing with depth and ranging from 7.3 to 7.5 
(paste) and 7.5 to 8.4 (1:5). Exchangeable sodium percentage 
from 2 in topsoil to 26 in subsoil.  

Pit
Lab

.
Dept

h
c.San

d
f.San

d Silt

Cl
a
y

chec
k Lab.

p
H pH ECe 

EC 
1:5

Gyp
.  

Exchangeable cations, cmol(+) 
kg-1

No. No. Cm % % % % 100 Texture
1:
5

past
e

dS/
m

dS/
m %  

Ca+Mg
K

1 1 0-15      3 13 46
3
8 100 ZCL

7.
5 7.3 1.00 0.2 3.6  

38.4
1.6

 2
15-
45 3 6 46

4
5 100 ZC

8.
2 7.4 1.60 0.3  7.9  

35.2
1.3

 3
45-
75 3 13 38

4
6 100 C

8.
3 7.5 2.30 0.4 

 12.
5  

26.5
1.6

 4
75-
120 2 13 41

4
4 100 ZC

8.
4 7.5 2.20 0.4 

 12.
7  

21.7
1.2

 5
120-
200 2 10 49

3
9 100 ZCL

8.
0 7.4 4.90 1.0 

 18.
8  

20.4
1.6

BS O.M OC
Tot
al N C:N

CaCO
3 

Olse
n P ESP

SA
R Soluble cations (meq/l) Soluble anions (meq/l)

% % % %  % Ppm    Ca+Mg K Na sum CO3 HCO3 Cl

100 1.6 0.9
0.1
2 7.5 4 7.8 7 4  3.7 0.5  5.0 9.2   6.9

0.
5 

100 1.4 0.8
0.1
0 8.0 4 3.2 15  9   3.5  0.3

 12.
1 15.9   5.5

 0.
5

100  1.2
 0.
7

 0.0
9 7.8 4  4.3 22  9   4.9  0.4

 14.
0 19.3   5.3

 0.
4

100  1.0
 0.
6

 0.0
8 7.5 4  3.5 26  12   4.0  0.6

 17.
6 22.2   5.0

 0.
8

100  0.9
 0.
5

 0.0
6 8.3 3  7.8 39  15   11.1  0.4

 36.
2 47.4   5.3

 1.
0

Pit
No.

Lab
.

No.

Depth
Cm

Black 
Densi
ty

Particl
e 
Densit
y 

Porosity 
%       

Hydraulic 
Conductivity 
(K) cm./hr.

   1 1      0-
15  

1.7 2.4 29 0.05

2    15-
45

1.8 2.3 22 0.09

3 45-75 1.7 2.4 29 0.02

4 75-
120

1.8 2.3 22 0.06

5 120-
200

1.8 2.4 25 0.06

Surve TRACE      ELEMENTS    DATA
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y 
Area

Pit 
NO.

Samp
le

Depth(c
m)

mg/L
Cu Mn Zn Fe

CAS 
Farm –
Shamb

at

1 1 0-15 0.794
1

14.1
6

0.156
2

4.0
39

 2 15-45 0.731
4

14.4
9

0.029
07

3.3
55

 3 45-75 0.870
2

13.5
8

0.094
99

4.7
06

 4 75-120 0.809
6

8.82
2

0.179
5

3.3
39

 5 120-200 0.076
92

13.3 0.245
4

2.8
26

3



4



Survey area Shambat
Profile No. 2
Date 8.4.2011
Author HajHamad
GPS E 448009
GPS N 1730691
Topography F
Slope, % 0-1%
Site F
Landform P
Surface cracks 30mm
Mulch 10mm
Other 0
Micro- relief 0
Termitaria per 
ha

0

Water erosion 0
Wind erosion 0
Land use SG
Water table, 
cm

None

Drainage class M
Parent material Alluvium deposits
Other 0

Depth, cm                                                     Profile description

0-15 
A11

Dry; dark brown (10YR3/3); clay; slightly hard dry; friable moist; 
slightly  sticky  and  slightly  plastic  wet;  strong   and  medium 
angular  blocky  and  sub-angular  blocky   structure;  cracks 
width30mm;  very  few  fine  pores;  very  few  fine  calcium 
carbonate concertion;very few fine roots; moderate calcareous; 
clear wavy  boundary. 

15-35 
A12

Dry; dark brown (10YR3/3); clay; slightly hard dry; friable moist; 
slightly  sticky  and  slightly  plastic  wet;  moderate   and  fine 
platty  structure; cracks width20mm; very few fine pores; very 
few fine calcium   carbonate concertion;very  few fine  roots; 
moderate calcareous; gradual wavy  boundary. 

35-80 
AC

Dry; very dark greyish brown (10YR3/2); clay;  hard dry; friable 
moist; slightly sticky and slightly plastic wet; weak  and very 
fine  platty  structure; distinct pressure faces; few fine calcium 
carbonate  concertion;  slightly  calcareous;  gradual  wavy 
boundary. 

80-130 
C1

Dry; very dark greyish brown (10YR3/2); clay;  hard dry; firm 
moist; slightly sticky and slightly plastic wet; weak  and  fine 
sub-angular blocky  structure; distinct pressure faces; few fine 
calcium    carbonate  concertion;  slightly  calcareous;  gradual 
wavy  boundary. 

130-200 
C2

Dry;  dark   brown (10YR3/3);silty  clay;   hard  dry;  firm moist; 
slightly  sticky  and  slightly  plastic  wet;  massive   structure; 
distinct  pressure  faces;  very  few  fine  calcium    carbonate 
concertion; slightly calcareous. 

Soil 
taxono
my

Chromic Haplo Torrerts.
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 Characteristics: clay content amounts to 30% in the topsoil 
and 31% in  the subsoil.  Percent  soluble  salts  are  0.7  in  the 
topsoil.  Salt  concentration  increase  with  depth  till  it  reaches 
maximum  of  8.0  at  the  bottom  of  the  pit.  The  reaction  is 
alkaline, PH increasing with depth and ranging from 7.5 to 8.0 
(paste) and 7.8 to 9.0 (1:5). Exchangeable sodium percentage 
from 10.0 in topsoil to 30.0 in subsoil.  

Pit
La
b.

Dep
th

c.Sa
nd

f.Sa
nd Silt

Cl
a
y check

Lab
. pH

p
H ECe 

E
C 
1:
5 Gyp.  

Exchangeable cations, 
cmol(+) kg-1

No
. No. Cm % % % % 100

Tex
tur
e 1:5

p
as
te dS/m

d
S/
m %

Ca+Mg
K

 2 6 0-15 5 17 48 
3
0 100 CL 7.8 

7.
7 0.7 

0.
1  1.7

32.5
1
.
7 

7
15-
35 5 17 46

3
2 100 CL 8.2

7.
6 0.70

0.
2  9.2

29.6
1
.
4

 8
35-
80 5 20 47

2
8 100 CL 8.6

7.
7 1.6

0.
3  15.5

26.3
1
.
8

 9
80-
130 2 19 48

3
1 100

ZC
L 8.3

7.
5 8.0

1.
8  22.6

25.2
2
.
1

 10
130-
200 1 5 55

3
9 100

ZC
L 9.0

8.
0 3.0

1.
0  26.0

28.9
1
.
9

BS
O.
M OC

Tot
al N C:N

CaCO
3 

Ols
en 
P ESP

S
A
R Soluble cations (meq/l) Soluble anions (meq/l)

% % % %  %
Pp
m    Ca+Mg K Na sum

CO
3

HCO
3

100 1.6 0.9
0.1
3 6.9 6 8.0 10  3   2.6  0.4

 3.
1 7.6   7.2

100 1.2 0.7
0.0
9 7.8 6 2.7 14  7   1.8  0.1

 7.
0 8.9   6.4

100
 1.
2

 0.
7

 0.0
9 7.8 5

 3.
4 24

 1
2   2.5  0.4

 13
.3 16.2 0.6  6.7

100
 1.
0

 0.
6

 0.0
8 7.5 3

 3.
5 30

 2
5   13.9  0.8

 67
.0 81.7   5.6

100 0.7
 0.
4

 0.0
6 6.7 2

 3.
6 28

 1
7   4.0  0.8

 24
.0 28.8   5.8

Pit

No.

Lab.

No.
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Depth

Cm

Black Density

Particle Density 

Porosity    %       

Hydraulic Conductivity (K) cm./hr.

 2

6

0-15 

1.5

2.4

38

0.3

7

15-35

1.6

2.4

33

0.3

8

35-80

1.6

2.4

33

0.05

7



9

80-130

1.6

2.4

33

0.05

10

130-200

1.8

2.4

25

0.06

Surve
y Area

CAS 
Farm –
Sham
bat

O.
M

OC Total N C
:
N

CaCO3 Ol
se
n 
P 

ES
P

SAR Soluble cations (meq/l) Soluble anions (meq/l)
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Survey area

Profile No.
Date
Author
GPS E
GPS N
Topography
Slope, %
Site
Landform
Surface cracks
Mulch
Other
Micro- relief
Termitaria per 
ha
Water erosion
Wind erosion
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Land use 
Water table, 
cm
Drainage class
Parent 
material
Other

Depth, 
cm 
Profile 
descript
ion        

0-15 
A11
15-35 
A12

35-55 
A13

55-120 
AC

120-200 
C

Soil 
taxono
my
 

Pit

No.
3

11



 

 

 

 

BS

% % % %  %
pp
m   Ca+Mg K Na

su
m

CO
3 HCO3 Cl

10
0

 1.
6 0.9 0.13 

6
.
9       6

 4.
9 7  4 4.8 0.5 5.7 

11
.0

 0.
8  6.1 0.3

10
0 1.4 0.8 0.12

6
.
7 7

5.
2 14  9  3.0  0.2  11.3

14
.5   5.3

 0.
5

10
0 1.2

  0.
7 0.09

7
.
8 9

5.
8 27 14 16.7 1.2 39.2

57
.0 5.6 4.5

10
0

 1.
0 0.6  0.08

7
.
5 4

 5.
9 22 19 34.0

1.8
6 80.0

11
5.
9 5.7

22.
0

10
0

 0.
7

 0.
4  0.07

5
.
7 3

 3.
8 24 20 34.8 2.2 82.6

11
9.
6 5.5

22.
0

Pit

No.

Lab.

No.

Depth

Cm

Black Density
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Particle Density 

Porosity    %       

Hydraulic Conductivity (K) cm./hr.

3

11

0-15

1.7

2.4

29

0.06

12

15-35

1.8

2.3

22

0.07

13

35-55

1.8

2.3

22

0.08

14

55-120

1.6

2.4

13



33

0.08

15

120-200

1.6

2.4

33

0.07

Surve
y Area

CAS 
Farm –
Sham
bat

La
b.

Dep
th

c.Sa
nd

f.Sa
nd

Sil
t

Cla
y

che
ck

Lab. pH pH ECe EC 
1:5

Gy
p.  

Exchangeable cations, 
cmol(+) kg-1
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Survey area

Profile No.
Date
Author
GPS E
GPS N
Topography
Slope, %
Site
Landform
Surface cracks
Mulch
Other
Micro- relief
Termitaria per 
ha
Water erosion
Wind erosion
Land use 
Water table, 
cm
Drainage class
Parent 

16

111



material
Other

Depth, 
cm 
Profile 
descript
ion

0-30 
A11
30-60 
A12

60-100 
C11

100-
170 
C12

Soil 
taxono
my
 

Pit
No
. No. Cm % % % %

100 Textu
re 1:5

pas
te

dS/
m

dS/
m %  Ca+Mg K

4 16 0-30 4 9 55 32
100 ZCL

8.1 7.7 0.4 0.1 
 4.
0  41.5

1.
2

 17
30-
60 3 9 39 49 100 C 8.3

  7.
7 0.4 0.1 

 11
.5  43.8

1.
3

 18
60-
100 2 6 51 41 100 ZC 8.4 7.6 0.7 0.2 

 19
.0  45.6

1.
4

 19
100-
170 6 13 63 18 100 ZL 8.2 7.6 0.8 0.2 

 26
.3  48.9

1.
3

BS
O.M
OC

Total N 

17
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C:N
CaCO3 
Olsen P 

ESP
SAR

Soluble cations (meq/l)
Soluble anions (meq/l)

Sp
%
%
%
%
 
%

Ppm
 
 
 

Ca+Mg
K

Na
sum
CO3

HCO3
Cl

SO4
Sum

%
100
1.6
0.9

0.10
9.0
4

4.1
3
 2
 

 2.1
 0.1
 2.2
4.4

 
 3.0
 0.3
 1.1
4.4
64

100
1.2
0.7

0.09
7.8
5

3.3
2
 1
 

 2.5
 0.1
 1.5
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4.1
 

 3.1
 0.4
0.6 
4.1
76

100
 1.0
0.6 
 0.08
7.5
5

 3.6
6
 5
 

 2.3
 0.03
 5.1
7.4

 
 5.3
 0.5
1.6 
7.4
65

100
 0.9
 0.5
 0.07
7.1
8

 2.4
4
 3
 

 4.8
 0.3
 4.1
9.2

 
 5.3
 0.7
 3.2
9.2
48

Surve
y Area

CAS 
Farm –
Sham
bat

O.
M

OC Tota
l N 

C:N CaCO
3 

Olse
n P 

ESP SA
R

Soluble cations (meq/l) Soluble anions (meq/l)
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Pit

No.

4

Survey area

Profile No.
Date
Author
GPS E
GPS N
Topography
Slope, %
Site
Landform
Surface 
cracks
Mulch
Other
Micro- relief
Termitaria 
per ha
Water 
erosion
Wind erosion
Land use 
Water table, 
cm
Drainage 
class

20

114

113



Parent 
material
Other

Depth, 
cm 
Profile 
descript
ion

0-5  A11
5-25 
A12

25-70 
A13

70-130 
C1

130-200 
C2

Soil 
taxono
my
 

Pit

No.

5

 
 

21

115



 

 

BS

% % % %  % ppm    Ca+Mg K Na sum
CO
3

HCO
3 Cl

100 1.7 1.0 0.08 12.5 4 3.6 9  7  5.2 
 0.
1

11.
8 16.1  0.6 12.0  0.6

100 1.6 0.9 0.09 10.0 5 4.8 6 5  4.9 0.1 8.1 13.1 6.7 0.4

100
 1.
4  0.8

 0.0
8 10.0 6  2.2 29 16  4.6

 1.
1

24.
6 30.3 4.9 0.3

100
 1.
0  0.6

 0.0
8 7.5 4  1.6 24 18  11.7 1.0

44.
0 56.7 4.9 0.4

100
 0.
7  0.4

 0.0
7 5.7  4  1.6 20  11   7.0 0.1

 20.
6 27.7   4.6  0.7

Density
Total 
Growing
period (days)

Temperature
requirement
s
for 
growth(0C)

Day length
requiremen
ts
for growing

Specific climatic 
constraints and/or 
requirements

Soil 
requirements

Sensitivit
y
to salinity

Water 
requirements
(mm) in growing 
period

Sensitivity
to water
supply (ky)
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Appen
dix 2: 
Auger 
Data 

SAR

25

120

119



Na

Meq/l

Ca+Mg

Meq/l

EC 
(1:5)

ds/m

PH 
(1:5)

Depth 
cm

Lab 
No.

Augar 
No.

7.0

3.7

0.9

8.7

30-0

8.0

2.2

1.1

9.0

26



60-30

11

8.0

1.1

0.9

9.2

90-60

4.5

1.6

0.5

8.3

30-0

5.0

1.2

0.6

9.6

60-30

27



7.5

2.4

0.9

9.9

90-60

2.5

1.2

0.3

9.3

30-0

12

7.5

0.8

0.7

9.1

60-30

28



11

9.0

1.4

1.1

9.1

90-60

2.0

1.2

0.2

9.1

30-0

10

3.0

1.1

0.3

9.2

60-30

11

29



4.5

0.88

0.4

9.1

90-60

12

3.0

1.2

0.3

9.2

30-0

13

2.5

1.2

0.3

9.2

60-30

14

30



2.8

1.2

0.3

9.3

90-60

15

5.0

1.2

0.5

9.4

30-0

16

23

17.6

4.2

8.6

60-30

17

13

20

31



2.4

2.8

8.4

90-60

18

3.0

1.9

0.4

9.4

30-0

19

1.8

1.6

0.2

9.4

60-30

20

1.5

0.88

32



0.2

9.3

90-60

21

1.8

2.4

0.3

9.2

30-0

22

2.5

2.4

0.4

9.1

60-30

23

3.0

1.4

0.3

33



9.2

90-60

24

0.1

0.88

0.1

9.3

30-0

25

0.9

0.8

0.1

9.3

60-30

26

0.8

1.0

0.1

9.2

34



90-60

27

0.8

1.1

0.1

9.2

0-30

28

10

3.5

1.8

0.4

8.5

30-60

29

0.2

0.1

0.8

0.1

8.9

60-90

35



30

0.8

1.2

0.1

8.9

0-30

31

11

0.2

0.1

0.88

0.1

9.1

30-60

32

1.0

2.0

0.2

9.2

60-90

33

36



1.0

1.5

0.2

8.1

0-30

34

12

2.3

1.5

0.3

8.4

30-60

35

0.6

0.8

0.1

8.1

60-90

36

37



1.5

1.2

0.2

8.7

0-30

37

13

3.0

1.6

0.4

8.9

30-60

38

10

8.0

1.2

0.9

9.0

60-90

39

38



2.0

1.6

0.3

8.9

0-30

40

14

5.0

1.2

0.6

9.3

30-60

41

6.0

0.96

0.6

9.5

60-90

42

2.5

39



1.2

0.3

8.8

0-30

43

15

1.0

0.8

0.1

8.9

30-60

44

12

24

8.3

3.2

8.4

60-90

45

2.0

1.6

40



0.3

9.4

0-30

46

16

5.0

1.6

0.6

30-

0.8

0.8

0.1

9.3

60-90

48

2.0

1.2

0.3

41

121



9.0

0-30

49

17

4.0

1.6

0.5

9.7

30-60

50

0.6

0.8

0.1

9.3

60-90

51

1.5

0.88

0.2

8.8

42



0-30

52

18

1.5

0.8

0.2

9.1

30-60

53

2.5

2.4

0.4

9.6

60-90

54

2.0

1.6

0.3

9.5

0-30

43



55

19

4.8

2.4

0.6

9.6

30-60

56

0.8

0.8

0.1

9.6

60-90

57

0.6

0.8

0.1

9.1

0-30

58

44



20

1.3

1.1

0.2

9.2

30-60

59

1.3

0.96

0.2

9.3

60-90

60

1.5

0.8

0.2

8.9

0-30

61

21

45



0.5

1.2

0.1

9.1

30-60

62

1.5

0.8

0.2

9.1

60-90

63

1.6

0.8

0.2

8.7

0-30

64

22

46



4.1

2.0

0.6

8.9

30-60

65

10.5

4.6

1.4

8.8

60-90

66

1.2

1.6

0.2

8.5

0-30

67

23

1.2

47



1.6

0.2

8.6

30-60

68

1.5

0.8

0.2

8.6

60-90

69

4.5

3.2

0.7

8.5

0-30

70

24

4.0

1.0

48



0.4

8.8

30-60

71

9.0

2.4

1.0

8.7

60-90

72

25

56

9.4

6.5

8.2

0-30

73

25

5.0

4.0

1.1

49



8.4

30-60

74

20

24.0

4.0

8.2

60-90

75

1.2

3.2

0.4

8.5

0-30

76

26

1.0

1.6

0.2

8.5
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30-60

77

0.8

0.8

0.1

8.6

60-90

78

1.2

1.6

0.2

8.5

0-30

79

27

0.8

0.8

0.1

8.7

30-60

51



80

0.8

0.8

0.1

8.6

60-90

81

1.0

1.6

0.2

9.0

0-30

82

28

1.2

1.6

0.2

8.8

30-60

83
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1.2

3.6

0.4

8.7

60-90

84

1.2

1.6

0.2

8.8

0-30

85

29

0.2

0.1

0.8

0.1

8.8

30-60

86

53



0.2

0.1

0.88

0.1

8.8

60-90

87

1.0

2.0

0.2

8.8

0-30

88

30

1.3

4.0

0.4

8.7

30-60

89

0.2

54



0.1

0.8

0.1

8.8

60-90

90

Appen

dix  3: 

Crops 

Requi

remen

Tables 

and (3) 

Doka 

Abbas 

(1997)

Table 

Climati

c,  soil 
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water 

require

ments 

some 

selecte

crops
Crop

period (days)

Temperature

requirements

growth(0C)

optimum(ran

Day length

requirements

for growing

constraints 

requirements

requirements

Sensitivity

to salinity

requirements

Sensitivity

supply (ky)

Alfalfa

 100 – 365

 24-26(10-

 day neutral

sensitive to 

frost; cutting 

related to 

56



requires low 

humidity in 

textured, 

well drained, 

pH=6.5-7.5

moderately 

 800 - 1600

medium-high 

65-100; dry 

 15-18(10-

 day neutral

slight frost 

tolerance 

when young

 well drained 

and aerated 

soils; pH= 

Sensitive

 350 - 500

medium to 

high(1.15)

Sorghum

100 - 140+

 24-30(15-

 long day

sensitive to 

germination 

temp.>10oC;

cool temp. 

causes head 

medium/hea

relatively 

tolerant to 

57



moderately 

 450 - 650

medium-low 

100 - 140+

24-30(15-35)

neutral/short 

sensitive to 

germination 

>10oC; cool 

temp. causes 

problem for 

well drained 

and aerated 

soils with 

deep water 

table and 

pH+5.0 - 7.0

moderately 

 500 - 800

high(1.25)

Barley

100 – 130

15-20(10-15)

neutral/long 

sensitive to 

frost; dry 

required for 

textured is 

preferred; 

relatively 

tolerant to 

high water 

table; pH=6-

moderately 

 450 - 650

58



medium-high 

Wheat

100 – 140

15-20(10-15)

neutral/long 

sensitive to 

frost; dry 

required for 

textured is 

preferred; 

relatively 

tolerant to 

high water 

table; pH=6-

moderately 

 450 - 650

medium-high 

Cotton

150 – 180

20-30(16-35)

sensitive to 

frost; strong 

required for 

development 

27-32oC(18-

medium to 

pH=5.5-8.0 

pH=7.0-8.0

59



 700 - 1300

medium-low 

Groundn

 90 – 140

22-28(18-33)

day neutral

sensitive to 

germination 

temp.>20oC

well drained, 

textured soil 

with loose 

pH=5.5-7.0

moderately 

 500 - 700

Soybean

100 – 130

20-25(18-30)

sensitive to 

temp.>24oC 

required for 

flowering

wide range 

sandy; well 

pH=6-6.5 
moderately 

 450 - 700

medium-low 

Sunflowe

 90 – 130

18-25(15-30)

60



sensitive to 

fairly deep 

soils; pH=6-

moderately 

600 - 1000

medium-low 

           

Table 

Climati

c,  soil 

water 

require

ments 

some 

selecte

crops

grapefrui

papaya 

61

123



mango

Arabica

fenugree

Table 

Climati

c,  soil 

water 

require

ments 

some 

selecte

d crops

Tobacco 90-120 
(+40-60 in 

20-30(15-
35)

short 
day/day 

sensitive to frost quality of leaf 
depends on soil 

sensitive 400 – 600 medium-low 
(0.9)

62
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nursery) neutral texture; pH=6-
7.5 

90-150 22-30(18-
35)

short 
day/day 
neutral

sensitive to frost; cool 
temp. causes head 
sterility; 

heavy soils 
preferred for low 
percolation 
loses; pH=5.5-
6.0

moderate
ly 
sensitive

450 - 700 high

Potato 100-150 15-20(10-
25)

long 
day/day 
neutral

sensitive to frost; night 
temp.<15oC required 
for good tuber initiation

 well drained ; 
aerated and 
porous soils; 
pH=5.5-6.0

moderate
ly 
sensitive

500 – 700 medium-
high (1.1)

Onion 100-140 15-20(10-
25)

long 
day/day 
neutral

tolerant to frost; low 
temp.(<14-
16oC)required for 
flower initiation; no 
extreme temp. or 
excessive rain 

medium textured 
soils; pH=6.0-7.0

 sensitive 350 – 550 medium-
high (1.1)

Pepper 120-150 18-23(15-
27)

short 
day/neutral 
day

sensitive to frost light to medium 
textured soils; 
pH=5.5 -7.0

moderate
ly 
sensitive

600-900 medium-
high (1.1)

bean, 
common

fresh 60- 90; 
dry 90-120

15-20(10-
27)

short 
day/day 
neutral

sensitive to frost, 
excessive rain, hot 
weather

deep friable soil, 
well drained and 
aerated ; opt. 
pH=5-8

sensitive 300-500 medium-
high (1.15)

Tomato 100-140 15-20(10-
25)

long 
day/day 
neutral

sensitive to frost medium textured 
soils; pH=5.0-7.0

moderate
ly 
sensitive

400-600 medium-
high (1.15)

cucumbe 90-120 18-32(10-
35)

long 
day/day 
neutral

sensitive to frost medium textured 
soils; pH=6-8

sensitive 400-1000 medium-
high
(1.1)

Carrot 90-120 15-25(10-
30)

long 
day/day 
neutral

tolerant to frost medium textured 
soils; pH=6-8

sensitive 400-600 medium-
high (1.15)

broad 90-120 18-28(10-
30)

long 
day/day 
neutral

sensitive to frost; 
excessive rain and hot 
weather

medium textured 
soils; pH=6-8

sensitive 300-650 medium-
high (1.15)

Citrus 240-365 23-30(13-
35)

day neutral sensitive to frost 
(dormant trees less); 
strong wind, high 
humidity; cool winter 
or short dry period 
preferred

medium 
textured, well 
drained soils; 
pH=6-8

moderate
ly 
sensitive

400-1500 medium-
low(0.85)

Banana 300-365 25-30(15-
35)

day neutral sensitive to frost; 
temp.<8oC for long 
periods causes serious 
damage; requires high 
RH, wind <4 ms-1

deep, well 
drained loam 
without stagnant 
water; pH=5-7

sensitive 1200-2200 high (1.2-
1.35)
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