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WORLD SOIL RESOURCES

Food and Agriculture Organization of the United Nations
European Commission - Joint Research Centre
International Soil Reference and Infarmation Centre

Projection Flat Polar Cuartic
(Original soale 1:30 00D 000 approx)
@ FAQECHSRIC, 2003




“Na

S9US Sl T b Cudguse

olal 83t sl S ok sils b S

FoV il bl | 0

Sk pe F/A

(.FY)

Website: www.swri.ir

S8 Gy o/ S8 e |
(%8) WAD)

Yo
S5 g ¥

(%.YA)

Source: FAD

S S 5ty T 3 T A g £ S5

Email: info@swriir — T5-ramarn Ko Tr-rararast-d ol TIVVAATARS : i a8 TIVAR-TI) & e Gakics (03] gouad plal ol 19 o5 ot iiads i sl i



b|,;|)a ‘55)‘,“%.0 ‘5\'53- ‘;A.'S[g

Gl =Jls
$5298 s py Pl S




Olpd 30 59 LS Sasy

Shnd=E=4is
SIS pr g e e
-'J 35 A A g

Dkl




| "P/

4 WS

' S

2 SWR\*

"/

-— ,f;’
Aagearn ¥
Soarch

%
w
R
‘e
\»
O
C
-l
§

O Little or no watar acarcity O Approaching physical water scarcity [ Not astimatad

‘ U n d e rg rO u n d Wate r } = Physizal water acarcity B Economic watsr scarcity

Total Total
discharge recharge

Water balance status
-3120

Website: www.SwrlL.ir Email: Info@SWriir  sT5-rsnan G,y TA-rarrasr- oili TIVVAATAT {2y 3 TIWAB-TI) { duuy Jokio (03) omas plal gl o9 ol i iy icad ufia sl 26



49 Sl
Js \

-+ ws ‘,”,

5
%
%g
x%.“’j"

- 9 Corozr (|58 9P N9 9 2| g a5

3u| @La.o wagm s & (A . . o {.a -
T "I Slp Lol gsl 8l S ¢ lol> Tdoow g 1381 6 5lgu00
& . a S hid : . . * o R & . & .

30 S oS pdol>

S5 9 39 peo 9 SIS 11 S Ylgs 4 IB g bl 18 Sl Al 4o
S 033 5 ASB Il (53 59LaS g (1S Cuol

Website: www.swriir Email: info@SWriir — r5-vsmmn j,ys Th-Toraraar- il FIVVAAYERS 2y a8 FIVAR-TIY &t Gokics () gouas pla gl g ol oy s e silo o



-~

las) 4 L

S 4

L

\

A g3
D e

B
Q

(a

Sie)
o NS

TE-THTIATY G500 oTP-TRYATOT-0 1ol FIVYAATAPA g 3 PIVAB-TI) e e (1) a5 plal sl 19 ol it i (i il o6

Email: info@swri.ir

Website: www.swri.ir



Website: www.swri.ir

o)l adgi ylgi 9,97 9

Nyl g ol

Email: info@swriir — T5-raman jKpye Th-rararasr-d il TIVVAATARS { iy a8 TIWAR-TI) & e Gakios (03] gruns plal ol o9 ) g il i sils i



§ b g A ko Slac

[ alloper vaues>
GRIDCODE

[ eno-1600

7] ts00-2600
[ s00-3200
[ 004000
] 4000-5000

Legend

D <alcthervalues>
GRIDCODE

[T 002000
[ 3200-4000
[ aoae-sa00
5000-6000
[ swe-7000




—Biomass
Y
-—-p
—K
- S

<
3
a
5
E
=2
E
x
o
£
e
]
g
b
@
&

Small grain growth —————




| careey
gotol,
10 g}

2800

Website: www.swriir Email: info@SWriir — r5-vsmmn j,ys Th-Toraraar- il FIVVAAYERS 2y a8 FIVAR-TIY &t Gokics () gouas pla gl g ol oy s e silo o



Supplying Plant Nutrients

Nutrients that plants obtain from the soil

Macronutrients: Micronutrients:
(needed in large amounts) (needed in small amounts)

# Nitrogen (N) @ chiorine (1)
‘ Phosphorus (P) # Cobalt(Co)

‘ Potassium (K) #® cCopper(Cu)
¥ calcium(Ca) # Iron (Fe)

+ Magnesium (Mg) ‘ Manganese (Mn)
Sulfur (S) ¥ Molybdenum (Mo)
# Nickel (Ni)
¥ Zinc (Zn)
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Table 7.
Essential Plant
Nutrients




Table 1. Critical information on nutrients in relation to plants

Nutrient Essentiality discovered Year Plant usable Average Relative No. of
authors of form conc. in atoms compared
(Discoverer) discovery plant tissue to Mo as one

H Since time immemorial HO 6% 60,000,000

o Since time immemonal H,O and O, 45.0% 30,000.000

Cc Priestley et al. 1800 CO, 45% 30,000,000

N Theodore de Saussure 1804 NO,, NH, 1.5% 1,000,000

K C. Sprengel 1839 K* 1.0% 400,000

Ca C. Sprengel 1839 Ca* 0.5% 200,000

Mg C. Sprengel 1839 Mg* 0.2% 100,000

P C. Sprengel 1839 H,PO,, HPO* 0.2% 30,000

S Sachs and Knop 1860 SO 0.1% 30,000

Cl T.C. Broyer, A.B. Cariton, 1954 Ccr 100 mg/ kg 3,000
C.M. Johnson and P.R. Stout

Fe E Gris 1843 Fe* 100 mg/ kg 2,000

B K. Warington 1923 H,BO,, H,BO,, 20 mg/ kg 2,000

HBO,*, BO*

Mn J.S. McHargue 1922 Mn** 20 mg/ kg 2,000

Zn A.L. Sommer and C.P. Lipman 1926 Zn* 20 mg/kg 300

Cu AL. Sommer, C.P. Lipman and 1931 Cu* 6 mg / kg 100
G. McKinney

Mo D.l. Amon and P.R. Stout 1939 MoO * 0.1 mg/ kg 1

Ni P.H. Brown, R.M. Weich 1987 Ni# 0.1 mg/ kg 1-2
and E.E. Cary

Source: Tisdale et al. (1997)



PROPORTIONS OF ELEMENTS REQUIRED FOR HEALTHY PLANT GROWTH

carbon and 6 per cent hydrogen. The nutrients
described opposite and below, and some un-
specified trace elements, make up the rest.

Of the elements required for healthy plant
growth, oxygen, carbon and hydrogen account
for 96 per cent — 45 per cent oxygen, 45 per cent
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O Very low <0.5%
B Low 0.5-1%

O Medium 1-1.5%
O High >1.5%
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10 mg/kg
OMedium 10-15 mg/kg

O High >15 mg/kg

@ Very low <5 mg/kg
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O Very low <2.5 mg/kg
W Low 2.5-5.0 mg/kg

O Medium 5.0-7.5 mg/kg
O High >7.5 mg/kg

54.17 52.94 56.67
44,1 47.91
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(mg/kg) &/+ 3




0O Medium 0.5-1.0 mg/kg

W Low 0.25-0.5 mg/kg
O High >1.0 mg/kg
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150 200 %0 300 3%
Fartilizer cansumption {kg/he N4 PO +X,0)

Flgure 2 Coreal yield and national fertilizer use Ln 62 major cereal countries
Sowrces:  FAO 1978, Production yearbook, Roms; FAO 1974 Arswaal review, Fome,
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Wheat | Yield | N |P205(K20| Ca | Mg | S B Cu| Fe | Mn | Zn
Grain | 5000 {100| 50 | 30 3 15 6 |0.08|0.06|0.50|0.17 | 0.25
Straw | 6000 | 50 | 12 (150 | 11 | 15 | 17 |[0.03|0.03|2.00|0.30|0.10
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Table 24-17. Effect of K on corn and soybean yields in alternate good years (less moisture
stress) and stress years (more moisture stress) on a soil that tested 181 kg of K ha*'
.optlng. 1976 (Johnson & Wallingford, !983).

.__" T A —- Snyhe;m
Goodyr,  Stressyr, Yield Good yr, Streas yr,
1976 1977 loss 1980 1981

Y S et pm—— - st —

" e —— —

—— kghat —— = - kghat

10 220 6 N8O -n0 3760 2020

10 220 7080 -3 3960 2 820

10 470 7 580 -28 4030 3230

10 220 8 090 -21 3 800 3230
0 3010 140
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