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-
Plontunaeringarefni i uppskeru

, (kg/ha)
« |°goori” uppskeru af tuni 50 hkg/ha purrefnis) eru hub (kg/ha).

— Ekki borio a
« Surefni 2.500
» Kolefni 1800
* Vetni 380

— Aburdarefni
« Kofnunarefni 120 Svipad og aborid
« Kali 100  Svipad og aborid
* Fosfor 15 Oft borid meira a

* Brennisteinn 12
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Input ta soil

Losz fram s ail

The Phosphorus Cycle

Animal

manures
and biosaolids

Organic phospharus
«Micrabial

FPlant residue
Humus

Leaching
(usually minar)

Flant

"Soil solution
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T4 ' ' (CaP, FeP, MnP, AlIF})
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’—\ Mineral
b fertilizers

Funaoff and
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» Upprunnin ur fosforgryti
* Primary rock (apatit)
» Secondary rock ( setlog).

* Hreinsaour mulningur meohdéndladour meo
brennisteins og/eda fosforsyru

* MjOg oft tengt vid ammonium og selt sem
mono- eda diammoniumfosfat
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IFDC

Economic and Potentially Economic
Phosphate Deposits of the World

2 Sedimentary Deposits H )
X Island Deposits |

www.ifdc.org



Er fosforinn ad klarast?

» Reserves = vinnanlegt med nutima taekni
0g kostnaoi

« Base reserves = Vinnanlegt meo meiri
kostnaoi

* Recourses = pad sem mogulega meetti
vinna t.d. af sjavarbotni eda undir yfirboradi
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Figure 1. Phosphate rock — years of extraction remaining based on
ﬁurren reserves from 2006 using a 2% yearly increase (Source: USGS)
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TABLE 1. World phosphate rock production, reserves, and reserve base.
Average

production, Reserves!, Reserve Reserve base, Reserve

1997-2001, million life2, million  base life2,
Country thousand tons  tons years tons years
United States 44 851 1,102 25 4,408 98
Brazil 4,875 364 15 408 84
China 24134 1,102 46 11,020 457
Israel 4487 198 a4 882 196
Jordan 6,350 992 156 1,673 295
Morocco/

Western Sahara 25,346 6,281 248 23,142 913
Russia 11,020 220 20 1,102 100
Senegal 1,860 55 30 176 95
South Africa 3,152 1,653 524 2,155 874
Syria 1,955 110 56 882 451
Togo 1917 33 17 66 A
Tunisia 8,697 110 13 661 16
Other countries 12,364 1,322 110 4,408 357
Total (rounded) 151,000 13,224 88 51,794 343
1Reserve and reserve base cost less than $36/ton and $90/ton, respectively. Cost
includes capital, operating taxes, royalties (if applicable), miscellaneous costs,
and a 15 percent rate of return on investment, FOB mine (1992 costs).
2life based on 1997-2001 five-year average mine production.

Source: U.S. Geological Survey.
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World and EECA phosphate rock production
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Worldwide Growth in Fertilizer Use

Fertilizer use has
been growing faster
in developing
countries than in the
industrialized world in
recent years. But
rising demand has

produced a big price s “Dead zones”
jump. Increased & Areas in which fertilizer
expected to worsen the &
prgblem of dead zones ] Srgon vy e aston
along ocean shores. « " =
n L .-
Worldwide fertilizer consumption ?
160 miliontons
. 2c06-7  Fertilizer use
120 . . 1995.07 compared with
................................................................ = 10 years ago
DEVELOPING = Brazil 10-year
80 COUNTRIES +81%- change 50
................................................................. O ;1 o m|||10n tons
. A0M.
Argenting = 30
40 RN O “+61% . | |
DEVELOPED /‘3 \ |
COUNTRIES ‘

' | |
‘91 '%6 01 07
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Eastern Europe/
Central Asia®
-2% China

Bangladesh o+ =
+40%

o Vietnam +75%
f ]

India
+54% +11%
i Fhilippines
Malaysia 3%
+66%
Indonesia
*Data for these ragions +31%
are for 2005-6 and the
10-year change is
from 1295-96.
Australia and New Zealand’
+27% e

Sources: Intemalional Fertiizer Indusiry Association;

"Eutrophication and Hypoxia in Coastal Areas: A

Global Assessment of the State of Knowledge,”

Mindy Seiman, Suzie Greenhalgh, Robert Diaz and -
Zachary Sugg (World Resources institute). KARL RUSSELL/THE NEW YORK TIM
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AGRICULTURE AND CONSUMER PROTECTION DEPARTMENT

Pigs density map matching FAOSTAT 2005 (modelled] Animal Production and Health Division

Number per square km
L kL B 5-10 B Water
] 18 E=2 ¢ 20 [ Unsuitable for rominat

Source: Grddes Livestock of the Worlo




P deficits (kg P ha” yr'1) P surpluses (kg P ha” yr'1) e f
" =~ [_ILowest quartile (0 to -0.8) [ Lowest quartile (0 to 2.5) :
[ Lower-middle quartile (-0.8 to -1.9) [ Lower-middle quartile (2.5 to 6.2)

B Upper-middle quartile (-1.9 to -3.2) M Upper-middle quartile (6.2 to 13.0)
B Top quartile (-3.2 to -39.0) B Top quartile (13.0 to 840.0)
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Nitrogen surplus, 2005
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Cd - fylgifiskur P

Table 1. Origin and concentrations of P and Cd in selected phosphate deposits
(compiled from data presented in Syers et al., 1986)

P Cd Cd
Phosphate rock  Orgin g kgl mgkg! mqgkgP1
Gafsa Tunisia 134 38 283
North Florida North Florida, USA 133 3 23
Jordanian Jordan 134 4 30
North Carolina  North Carolina, USA 127 48 378
Sechura Sechura Desert, Peru 131 11 84
Mexican Mexico 140 8 57
Nauru Island Nauru Island, South Pacific 156 100 641
Arad Negev Desert, Israel 141 12 85
Makatea Island Makatea Island, South Pacific 130 10 83
Chatham Rise Chatham Rise, New Zealand 89 2 22

()
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b FINNISHENVIRONMENTINSTITUTE

CADMIUM IN FERTILIZERS

RISKS TO HUMAN HEALTH AND THE ENVIRONMENT

Study report for the Finnish
Ministry of Agriculture and

Forestry
October. 2000
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Sviosmyndir

Nuverandi notkun P ar finnsku gosbergi, 2,5 mg Cd/kg P
Leyfilegt hamark i Finnlandi 50 mg Cd/kg P

Medaltal aburdar i EU 138 mg Cd/kg P

Hveitiakur med 15 kg P/ari 0,04, 0,75 og 2,07 g Cd/ha
Kartdflur med 40 kg P/ari 0,10, 2,00 og 5,52 gCd/ha
Natturuleg akoma 0,3 g/ha

Latid ganga i 100 ar

Tekid tillit til pess sem fer med uppskeru og utskolun og foki

()
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Table 13. Cadmmmy contents of s01l, mg'ks d.m., at different times and at different Cd contents of P-
fertilizers and changes (o) over 100 vears.

Cd ACCUMULATION IN S0IL, mg ke d.m.
Cd 25 mgks P Cd 50 mgke P Cd 138 mzke P
[ime elapsed, i 104 10 104
I years
mg kg d.m. mg'kzdm. | % meke dm. | % mg ke Lo
d.m.

W heat field
Anderon 021 0.215 2 02501 19 0314 3
Chriztensen 0.21 0.210] 0 0.244] 16 0.305 43
hcBnde 021 0.198] -6 0.232] 10 0.278 33

pmkens 1| 0167 M 0198 -6 0254 2]
Potato field
Anderson 021 0212 1 0307 46 0481 129
Chriztensen .21 0,207 -1 0.301) 43 0,473 125
pcBnde 021 0.195] -7 0.287] 37 0.455 117
E'.-.'.;uu_:ukem 0.21 0.163] -22 0247 18 0.401 21

= Landbunadarhaskali islands




Bl Tzble 20. Cadmmm contents m crops. gg'keg dm , at different times and at different Cd contents of
P-ferhh=ers and changes (%4) over 100 vears.

ACCUAMULATION MODULE
CADAMITM ACCUMULATION IN CROPS, pzke dam.
Cdlemgks P Cd &0 mgke P Cdl¥8 mgkz P
I].-:iJII.E' elapzed,
[l VedAls
i 100 100 104

kg dm. pg'ke dam Yo pekedm| % pg'le dan e
W he at
A nderson 519 528 2 391 14 709 31
Chriztensen =1.9 51.9 I =8.0 12 69.3 3
hcBnde 519 498 -4 359 8 64.3 24
FLombkens 519 440 -15 49 6 4 60.0 16
Potato
M nderson 520 321 02 558 7 62.5 20
Chriztensen 21.0 =19 -0.2 S5.5 7 6.2 |
b cBnde 52.0 514 -1 330 6 6l.3 18
FLombkens 520 50.2 -3 534 3 394 14
L SramooumaodnTEsKOT TSTATTaTS




Finnska rannsoknin

« Hvaod gerist ef notadur aburour med 138 mg Cd /kg P i
100 ar? Meoal dagsneysla, ug Cd:

2000 2100
Hveit 4,3 5,9
Ragur 0,7 0,9
Annaod korn 0,4 0,6
Rotaravextir 1,2 1,5
Annad 2.4 2.8

Samtals 9,5 13,0
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Hofum vio sofio a veroinum?
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Adskotaefni | matjurtum Sigurgeir Olafsson Radunautafundur

RALA Adskotaefnin kadmin, kvikasilf... Olafur Reykdal... Fjolrit RALA
Berst kadmin i bufiarafurdir? Olafur Reykdal Radunautafundur
Efnagreiningar & kjoti 1984-19... Olafur Reykdal... Fjolrit RALA

Eftirlit med adfongum i landbu... Olafur Gudmundsson... Radunautafundur
Eftirlit med efna- og syklamen... Sigurdur Orn Hansson Radunautafundur
Fosforaburdur & myrartin & Hva... Magnus Oskarsson... Bavisindi
Gaedastyring i saudfiarreekt Olafur R. Dyrmundsson Radunautafundur
Hlutverk fodureftirlitsins gag... Lilja Grétarsdottir Radunautafundur
Hreinleiki mj6lkurafurda Olafur Reykdal... Radunautafundur

Kadmin i jardveqi & Islandi [v... Bjarni Helgason Radunautafundur

Kadmium i islensku umhverfi borsteinn borsteinsson... islenskar landbtnadarrann...
Landbunadur og umhverfismal Gudni borvaldsson Freyr

Landbunadurinn og umhverfi han... Guoni borvaldsson Radunautafundur

Langtimatilraunir i jardreekt, ... borsteinn Gudmundsson... Freedaping landbunadarins
Lifreenn/hefdbundinn landbunadu... Rikhard Brynjélfsson Radunautafundur

Mengun jardvegs og forvarnir borsteinn Gudmundsson Freyr
Merkingar & aburdi Lilja Grétarsdottir Beendabladio
S6l - rannsoknir & nokkrum bét... Arni Snaebjornsson... Freyr
Umbhverfisveen jardreekt Magnus Oskarsson Radunautafundur
Umbhverfisvoktun: bungmalmar i ... Borgpdér Magnusson... Radunautafundur
: Hldgradskotaefn... Brynjolfur Sandholt RAdunautafundur
.
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http://www.landbunadur.is/landbunadur/wgsamvef.nsf/6d3d18e301de1f5e0025768c00561c33/3ce2e9967b58149b00256c4f003eed25?OpenDocument&Highlight=0,Kadmium

Rannsokn borsteins Porsteinssonar og Fridriks Palmasonar 1984

l. TAFLA. Kadmium i tilbunum aburoi.
TABLE 1. Cadmium in fertilizers.

Tegund aburdar Kadmium mg/kg P g/kg mg Cd/gP
Fertilizer

Prifoglal oo ssia i e s e 38 200 0.19
NP 2B —10 ovinsir st iR 25 100 0.25
GatOADEIONT «osousmmmsivewe e snm e 16 80 0.20
Kaliadburdur ........ ... 0 0

Tilraun & Akureyri med upphaf 1950

Aborinn fosfér P kg/ha

Phosphate fertilizer 0 13 26 39
Kadmium

Cdipom DiM.. covvsnunie i 0.025 0.025 0.042 0.031

Tilraun & Samst6dum med upphaf 1950

Aborinn fosfor P kg/ha ” N 5
Phosphate fertilizer J 13
ggd;:)lr‘;mD. M. ISTT svasissasass 0.040 0.035 0.056 0.070 0.073

= Landbunadarhaskali islands




Rannsdkn Bjarna Helgasonar 1991

1. tafla. Ahrif vaxandi fosféraburdar (kg P/ha) & magn kadmins (Cd) [og ,nytanlegs”
fosfors (P)] i framraestu myrartini ad Samsstéoum (nr. 9-50) og a Geitasandi (nr 3-
59) i 0—10 cm jardvegsdypt, haustid 1999, meelt i mg/kg af loftburrum jardvegi.

Fosfor aburdur & hektara
0 kg 13,1kg 219kg 26,2kg 30,6ka 39,3kg

Myrartin

Cd, mg/kg 0,30 0,37 0,43 0,48 0,62
Sandatun

Cd, ma/kg 0,23 0,29 0,34 0,41

FAO Soils Bulletin 65
Nor Fin Dan Svi pysk Frakk  Bretl isl
Cd,mg 0,1 0,21 0,25 0,26 0,52 0,74 1,0 0,29

3= Landbunadarhaskdli islands




Cadmin i langtimatilraunum, mg/kg pe
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Pb i langtimatilraunum, mg/kg pe
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