IMPHOS MEMBER COMPANIES

Compagnie des Phosphates de GAFSA

7-9 rue du Royaume d’Arabie Saoudite
1002 - TUNIS, Tunisia

Tel : 21617 84 488/799 934/797 296
Fax: 2161793 685

Groupe Office Chérifien des Phosphates (OCP)
Angle route d’El Jadida et bd. La Grande Ceinture
CASABLANCA, Morocco

Tel : 2122 23 00 25/23 10 25/23 01 25/23 30 25
Fax: 212223 06 35

Web site : http://www.ocpgroup.com

Jordan Phosphate Mines Co. Ltd (JPMC)

PO Box 30

AMMAN, Jordan

Tel : 96265070 10/6 5071 41/65070 19
Fax: 962 6 5 6822 90/6 5 6912 90

Web site : http://www.ijpmc=jordan.com

FOSKOR LTD
FOSKOR LTD, 27 Selati Road Po Box 1

1390 PHALABORWA, Republic of South Africa
Tel : 271524892011
Fax:27 157892070

E-mail : msmail@foskor.co.za

Industries Chimiques du Sénégal (ICS)

Av. A. Sarraut

BP. 3148, DAKAR, Senegal

Tel : 221 8 34 01 22/34 21 23/34 01 23/34 08 14
Fax: 221 8 34 07 01

EPE FERPHOS

BP. 112, Av. des Jardins
TEBESSA, Algeria

Tel : 213 8 47 31 77/59 69 71
Fax: 2138492550

Tel/Fax : 2132 21 91 95

Office Togolais des Phosphates (OTP)
BP. 379, LOME, Togo

Tel. 228 225013

Fax : 228 21 71 52/21 71 05

<1 MO,I,
WORLD PHOSPHATE INSTITUTE 04}\ o)
Scientific, non-profit, non commercial and non-governmental Institute ‘ ?
3, rue Abdelkader Al Mazini, PO Box 15 963 - Postal Code 20 001 - Casablanca - Morocco IO M ““Z"’
E-mail : imphos@casanet.net.ma - Fax : (212 2) 48 41 21 - Phone: (212 2) 48 41 24/25 Op




]

October - December 1999

IMPHOS TODAY

IMPHOS has New Chairman

Mr Mohammed
BERRADA

Chairman of the
World Phosphate
Instititue

Mr. Mohamed BERRADA was appointed in November,
1999 by His Majesty King MOHAMMED VI as Director

General(Chief Executive Officer) of the OCP Group. In this
new capacity, he also succeeds Mr. Mourad Chérif as
Chairman (Président) of the World Phosphate Institute.

Mr. Berrada holds a doctorate degree in economics
from the University of Bordeaux and several diplomas
from universities and institutes. His professional ex-
perience encompasses several areas, from academia
to economic analysis, fo industry and diplomacy, oc-
cupying eminent positions in the public and private
sectors as university Professor, Minister of Finance,
former manager of professional institutions and
concerns, and most recently Ambassador of the
Kingdom of Morocco to Paris.

Eiagnostic technique and phosphate fertilization
strategies for the mediterranean region*

m Rationale

Data from several laboratory and field experiments
suggest that phosphorus is one of the most limiting
nutrients to crop production in soils of the
Mediterranean region. Therefore, it would be helpful

to develop techniques that would enable farmers of
the region to make proper use of P fertilizer to meet
the demand of the plant-soil system, thereby increa-
sing productivity and economic return. (continued

onp. 2)

Er'op responses and soil reactions to applied P ferti-
lizers In West European countries*

n Western Europe, the buildup of soil P from in-
tensive livestock farming is often so high that ground
water contamination may become a serious problem.
Furthermore, the European Union agricultural policy

is putting economic pressures on farmers with regards
to fertilize use, as it affected crop prices and introdu-
ced changes in land use. (continued on p. 4)
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nean Pegion* (continued from p. 1)

To that effect, the World Phosphate Institute (IM-
PHOS) in collaboration with National Agricultural
Research Centers in countries of the Mediterranean
region sef out to conduct a survey of phosphorus
fertilization practices at farm level and to under-
take under greenhouse a series of pot frials. This
latter trials had two objectives : i) to compare soil
testing methods for measuring plant-available P
and ii) to determine possible fertilizer management
strategies based on a diagnosis of the characteris-
tics of soil and its crop production potential.

w» Approach
Through the survey, a mass of data was collected
on:

M crop management practices followed over a per-
iod of 6-8 years in nearly 1,242 farm fields
belonging to nine  countries of the

Mediterranean region: Algeria, Egypt, France,

Jordan, Morocco, Spain, Syria, Tunisia, and

Turkey.

M the general chemical and physical characteris-
tics of soil samples collected from these fields,
including their contents of clay, silt, sand, orga-
nic matter, fotal CaCO3, active CaC03, total
nitrogen, exchangeable cations. .. .efc.

M ovailable soil phosphorus, as measured by cur-
rently used soil testing methods in the above
counfries.

M Crop response to phosphate ferfilizer applica-
tion, by inference from various greenhouse trials
and field experiments.

With the collaboration of “Laboratoire Europe Sols”
in Toulouse-France, data processing obeyed the
principles set out by the French Committee for
Development of Efficient Fertilization (COMIFER).
COMIFER proceeds in two stages as illustrated in
Figure 1 :

1) The stage of diagnosis of crop requirement, ferti-
lization history, crop residue management, and soil
P content. Everyone of these variables is assessed
and ranked into one of three classes, according to
the particular set of agronomic conditions.
Weighing these combined factors gives a fairly ac-
curate idea of soil P availability and facilitates
formulation of appropriate fertilization strategies.
Three strategies are proposed fo meet crop require-
ment: a) intensive fertilization to correct the level

of available P in soil, b) maintenance fertilization
to maintain the correct level of available P in soil,
and c) withholding of P application over a period of
time when it is not justified.

2) The stage of making fertilizer recommendations
based on crop requirement and the apprapciate P
fertilization strategy as defined above for each crop
production condition of the region.

w» Main findings

The greenhouse research to estimate plant-avai-
lable P involved a wide range of soils and five
laboratory procedures. Correlations of chemical ex-
tractions of soil P to plant uptake indicated that
NaHCO5 extraction is the best procedure for predic-
ting available P in calcareous soil.

Furthermore, in order to assess soil P availability
for the whole Mediterranean region, several para-
mefers were considered based on the COMIFER
approach:

M Crop P requirement: crops were divided into
three classes according to their P requirement:
low, medium, or high (Table 1).

M Field fertilization history: It was determined ba-
sed on both the balance of P application(F)
minus crop removal(E) and the phosphorus
fixing capacity of soils. Accordingly, fields were
classified as having favorable, medium or unfa-
vorable P fertilization history (Table 2).

M Crop residue management: The assumption is
that all crop residues are removed from field
and no P is restituted to the soil from such resi-
dues.

I Soil P content: Plant responses to P fertilizer ap-
plication under greenhouse pot trials were used
to assess soil P content. Over a wide range of
soils of various characteristics, two values assu-
med much importance : i) the critical value (Tc)
below which it is recommended to increase P
application rate over the maintenance rate in
order to build up soil P fertility, and i) the suffi-
cient value (Ts) above which it is recommended
not to apply any P fertilizer over a period of
time. For the Tc value, Soil Olsen-P ranged from
10 to- 15 ppm P905 whereas if ranged from 50
to 55 ppm P9 O for the Ts value (Figure2).

Combination of the above weighed parameters
gives a good indication of the scale of soil P availa-

Biagnostic technique and phosphate fertilization strategies for the mediterra-

bility(Table 3), being either low, medium or high ,
and suggests one of three P fertilization strategies:

M Infensive fertilization strategy (S1) to achieve
an adequate level of P in soil.

M Maintenance strategy(S2) to keep up available
soil P at the adequate level.

M Withholding strategy (S3) means no P applica-
tion over a period of time, unless crop high P
requirement justifies P addition. Soil P content
should be monitored closely and kept up at ade-
quate level (Ts).

For a given P fertilization strategy and crop requi-
rement, COMIFER suggests using a multiplier
coefficient (K) for calculating fertilizer recommen-
dations. For any combination of parameters, the
coefficient is confined between 0 and 2.5 (Table 4),
values which are applicable in dryland as well as
humid or irrigated lands. If the expected crop yield
is known in a given area, and crop P removal from
soil (E) can be estimated, the P fertilizer recom-
mendation (F) can therefore be computed as
follows: F = Kx E.

The COMIFER diagnostic technique was tested un-
der the semi-arid and arid climate conditions using
data from about 175 field experiments in the re-
gion. The results proved to be fairly accurate in
these climatic zones and this diagnostic technique
of soil available P can be brought into general use.
The critical values (Tc) and sufficient values (Ts)
were both determined from field experimental data
to range from 20 to 25 and 50 to 55 ppm P40
respectively, base on Olsen method.

The results of this study showed a higher multi-
plying coefficient, as illustrated in table 5, however
the P fertilizer recommendation rates are very low
because the expected yields under arid environment
are also very low.

Conclusion

The survey carried out by IMPHOS in collaboration
with National Agricultural Research Centers of the
Mediterranean countries highlighted the need for
phosphorus as one of the most limiting nutrients fo
crop production in the region.

The need for P can be ascertained by using the es-
tablished Olsen soil test (0.5 M NaHCO3)
recommended for the calcareous soils of the
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Table 1: Crop P requirement classes

Mediterranean area. This test has proven fo P Crop Requirement CROP

be a reliable ool for disfinguishing between Low S. Wheat, Oat, Corn, Sunflower, Soybean, Sugar cane,
situations of phosphorus deficiency and ade- Medium D. Wheat, Barley, Sugar beet, Rice, Cotton, Carrot,
quacy in relation to crop requirement. Artichoke, Melon, Onion, Cucumber

The study suggested a new simple diognostic High Leguminous plant, tomato, potato, fobacco, lettuce
technique to help extension agents of the re- Table 2 : Scale of field P fertilization history

gion  design  appropriate  phosphate P balance (F-E) Soil P Fixing Capacity

fertilization strategies based on soil P <80 ppm 80-185ppm  >185ppm
content and availability, crop requirement, <-15kg P205/ho Medium Unfovorable ~ Unfovorable
past fertilization management practices, and -15 kg P205/ho Fovorable Medium Unfavorable
expected crop yield within the region. >65Kg P205/ho Favorable Favorable Medium

Table 3: Scale of soil P availability

This approach will help farmer make proper

and efficient use of P fertilizer. Indeed, the Fertilization Historv Soil P content CronPre!:uiremeni
) (P05 Olsen) Medium
survey showed that some farmers are using el High High High
less fertilizer than needed for optimal yield Fovoratle =% el Tedim g
while others are using more fertilizer than T=1C Vediom Tedom Tedom
crop requires. The extra P added could be T=T High High Vediom
more effectively used in other farm fields Medium T<T<Ts Nediom Mediom Mediom
where P is deficient and needed. T<Ic Low Low Low
P fertilizer recommendations should be based i< Mediurn Medium Medium
on scientific results available af the National Unfovorable k<T<b Meum Low Low
Agricultural Research Centers. This inevitably =tk Low Low Low
leads to enhance crop yields and the econo- Table 4: Crop removal multiplier coefficient (K) to calculate P application rate
mic welfare of the farmer and the economy of (F=K x E) (irrigated crops or areas with rainfall above 500 mm)
the country as a whole. In addition, it esta- availability Strategy Crop Requirement
blishes the credibility of local communities, (lass Low Medium
and the indispensable role of the fertilizer in- High S3 0 0 1
dusty in  the economies of local Medium 5 | | 15
communities, and at the national and regio- Low 1 12 15 25
nal levels. Table 5: Crop removal multiplier coefficient (K) fo calculate P application rate (F=K x E)
" Excerpt from a paper presented S In the E\rr?é) zli)enqel;l(rim?fgz) mm) Infizszi?r(llil—Jg:lig]jg;es
by Mr B.AMAR, Agronomist at (expected yield < 1.2 /ha) (300-500 mm)
Imphos, to the «Fourth African i Medium High i Medium High
Crop Science Conference», Infensificaton (S1) 25 33 12 17 2 3
Casablanca (Morocco), 11-14 Maintenance (S2) 2 - - 1 1 15
Fig 1: Summary of the approach used for diagnostic Fig 2: distribution of crop response to P
technique and phosphate fertilization strategies application (IC<95%) by range of 5 ppm Olsen-P205
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Crop responses and soil reactions to applied P
fertilizes in West European countries.

Combined environmental and economic concerns led
many farmers to adopt new fertilizer management
practices such as withholding nutrients or applying
just the amount removed by the previous crop. Such
practices are intended fo maximize economic refurns
to farmers from fertilizer use, promote sustainable
agriculture and minimize any adverse effects on the
environment. Nevertheless, research data and scien-
fific observations from long-term field experiments
do not fully support the assumptions made about
these new fertilization practices. In particular, their
impact on soil productivity and crop quality remains
to be fully assessed.

The World Phosphate Institute (IMPHOS) felt the
need for further research on fertilizer management
practices in the region and launched in 1989 a sur-
vey of the Utilization of mineral phosphate
fertilizers in Western Europe. The findings from
the survey provided a basis for the conduct of an
agronomic research network starting from 1991, as
well as several other activities in the region. This ar-
ticle presents the main findings.

w» Survey of Fertilizer Applications and
Soil P Status

A questionnaire was mailed to many research and
extension organizations in several countries of the
region, namely Belgium, Denmark, Finland,
Germany, Ireland, the Netherlands, Switzerland and
United Kingdom. The result of this survey showed a
wide variety of phosphate fertilizer recommenda-
tions among countries, ranging from 34 in Denmark
to 58 kg P90 / ha in Germany, and 71 Kg P90¢ /
ha in Finland, a fact which could not be fully explai-
ned by soil scientists. In addition, there appears to
be a downward trend in phosphate fertilizer use on
some crops, presumably due to new agro-environ-
mental regulations and cash-flow problems of

farmers.

As a matter of fact, fertilizer recommendations va-
ried according to the “fertilizer policy” pursued in a
particular country or territory within a country, and
appear to be closely related to crop requirements of
P (high, medium or low).

Soil P status in the countries involved varied as a
function of soil and climate conditions, farm mana-
gement practices, and macroeconomic conjunctures.

It was found that at least ten different soil tests are

Table 1. Routine soil P tests in some countries of western Europe

METHOD COUNTRY

Olsen (available P) Denmark(after 1986)

Na bicarbonate 0.5N England and Wales

Pw (Sissingh method) Germany and the Netherlands

Pw saturated with (02 Switzerland : Changis, liebefeld and Reckenholz
Acetate NH: + EDTA(Cottenie) Belgium and Switzerland

Adid NH: acetate , pH 4.65 Finland

Acetic acid Finland

Morgan’s extractant

(sodium hydroxide + acetic acid adjusted to pH 4.8) Ireland

1% Gitric acid P AL (EGNER, RIEHM, DOMINGO) Belgium and Germany

(ommonium lactate and acefic acid)

Belgium, the Netherlands and Germany

P CAL (acetate-loctate of Ca-extraction solufion of SCHULLER)

Germany and Belgium

used in the countries under review (Table 1).
Historical and geographical conditions account for
the rather wide range of soil analyses used to assess
plant-available phosphorus (e.g. Morgan test is
used in Ireland while 1% citric acid test is still used
for forest soils in south of Belgium). Consequently,
the norms used for soil classification according to
phosphate fertility levels (deficient, adequate, or ex-
cessive) cannot be indistinguishably applied to soils
in all countries, sometimes not even fo all soils wi-
thin the same country.

This fact makes it hard to generalize to the rest of
countrigs in the region the conclusions drawn from
data collected or observations made in one country.

Based on collected data and field observations, the
decision was made to set up a field experimental
network to further the objectives outlined in the 7th
issue of the IMPHOS Phosphate Newsletter.

This paper presents the main findings in Belgium
(Tinlot), Germany (Volkenrode), the Netherlands

m»Crop Responses to Phosphorus

Four treatments were tested:

I Py no phosphorus applied

I Py application rate is set equal to the amount of
P removed by the previous harvested crop (It is
referred fo as “maintenance ferfilization”)

I Py is equal fo two times Py

I P5 equals three times Py

At Broom’s Barn (U K), the experimental design es-
tablished in 1965 provided for only three
freatments: 0, 50, and 100 kg P90 / ha.

To all experimental sites, P and K were applied soon
after plowing or just before sowing using as nutrient
source TSP (46% P90s) and potassium chloride
(60% K-0) respectively. N was applied as NH4NO3
(35 % N).

With “maintenance fertilization”, relative responses
of fertilized crops compared to crops receiving Py
treatment are presented in Table 2. The effects of P
application were more significant in Broom’s Barn

Table 2. Relative Yield responses to P1 (“maintenance fertilization”) relative to PO (No P applied)

1991 1992 1993 1994 1995 1996

s. beet oats w. wheat 5. beet oats w. wheat
Broom’s Barn +7 0 + 34 +7 +6 +33

5. wheat 5. best 5. barley potatoes 5. wheat 5. beet
Marknesse +5 0 +17 +9 +12 +2

s. beet w. wheat w. barley s. beet w. wheat w. barley
Tinlot 0 0 0 0 +4 +3

s. beet w. wheat w. barley s. beet maize potatoes
Volkenrode 0 +5 0 0 +10 +4

(Marknesse), and the United Kingdom (Broom’s
Barn), during the period 1991-96.

than other locations mainly because plots receiving
50 kg P205 per hectare accumulated twice or three
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times the soil-P level of control plots.

In 1994, crop yield responses to applications twice
the maintenance rate were significant in the case of
sugar beet at Broom’s Bam and potatoes at
Marknesse. However, the average effect of doubling
the maintenance fertilization was only a slight yield
increase of 0.5 % compared to single rate.

When all data are pooled by year and site, they give
an idea of the distribution of soil P content where
and when vyield gain or loss has occurred, as outli-
ned in Table 3.

Despite these differences, there was good correla-
tion between the different soil P tests.

mSoil test responses to applied P fertili-
zers

With no P applied, the status of soil P should de-
cline with time while maintenance fertilization
would keep it up to its initial level.

Changes in the level of plant-available P at the soil
surface layer (0-25cm) were measured every year.
Data from Broom’s Barn and Marknesse are typical
values, as illustrated in Table 5.

Table 3. Crop yield responses in relation to routine soil tests for available P content

> 10 % yield loss was recorded with > 10%yield increase observed due fo
no P fertilization and a soil P content be- P ferfilization and a soil P in the range

low.... of...

No yield response >10% could be ob-
served with higher P application than
maintenance rafe and a soil P confent
of...

P-H0 (mgP203Ag) 3 317 17
P-Olsen (mq /) 2 20-55 55
P-Cal? (mg P/kg) 02 0215 15
P-EDTA(mg P/100g) 3 34 4
P-CAL (g P205/kq) 90 90.170 170
P water (mg P205/) 18 18-40 40

mThe Fate of Applied Phosphorus

The fate of phosphorus from different fertilizer
treatments, mainly maintenance fertilization, and
how it affects soil P level as inferred from various
soil tests, was extensively investigated. As indicated
in Table 1, soil P tests differ in several aspects: pre-
treatment or not of the soil sample by incubation,
soil/solution ratios, type of reagent, its ionic
strength and pH, the soil/solution shaking time, and
soil sample dry processing. It is not surprising to
find out that the quantity of phosphorus extracted
by these routine tests varies considerably as illustra-
ted in Table 4.

P applications resulted in increasing soil test values,
generally in the order of P3 > Py > Py >Py.
With crop uptake of phosphorus, the total soil P and
the plant-available fraction should normally de-
crease with time. Yet, the results of soil P tests were
not conclusive in that respect.

Despite wide differences in cumulative P balances
among plots, the changes in the level of plant-avai-
lable P were rather small, particularly in the control
plots. Therefore, routine methods used for the as-
sessment of soil P fertility must be checked for their
reliability.

Table 4. Initial value of plant available P (mg P205) determined by various soils P tests.

Soil P Broom's Barn Marknesse Tinlot Volkenrode
P-Olsen 43 35 175 10.2
P-EDTA 25 23 20.3 12.2
P-CAL 51 11.6 24.3 133
P-Ca(12 0.08 0.06 079 033
P-H20 n.a n.a n.a 33
Pw 1.3 1.0 7.2 35

n.a : not available

The amount of P extracted varied depending on the
specific location and reagent.

P-CaCly extracted the lowest quantity of P, followed
by Pw (P-H90), while P-CAL extracted the highest
quantity and P-EDTA extracted more than P-Olsen.

mSequential fractionation to detect
changes in soil P

To assess more accurately the fate of applied P, a
sequential fractionation procedure developed af
Rothamsted Experimental Station (United Kingdom)
was applied to soil samples taken from the experi-

mental sites in 1991 and 1993. The eight-step se-
quential extraction procedure helped estimate,
where appropriate, the level of both inorganic (Pi)
and organic (Py) P in each fraction. This method
was extensively described in the 8th and 9th issue
of the IMPHOS Phosphate Newsletter.

P extracted by resin and bicarbonate is considered to
be most plant available. The extraction with sodium
bicarbonate follows that with resin but does not
equate directly Olsen P in routine soil analysis.

A decrease in the inorganic P fraction of the prelimi-
nary four P extracts occurred mainly in the Py plots,
except for the brown sandy silt plots in Germany.
The resin-P fraction decreased in Broom’s Barn and
Marknesse by 26% and 44 %, respectively. Except
for Tinlot, the increase in resin P, when added to in-
crease in bicarbonate P and 0.1 M NaOH P
fractions, accounted for more than 75 % of total in-
crease in all P fractions. Indeed, the most freshly
applied P stored in these particular fractions, which
can therefore be used as indicator of P distribution
in soil.

It must be noted that more than one fraction is in-
volved in the storage of freshly added P and the
distribution among these fractions is quite rapid.

The effects of withholding P on the soil P status are
not obvious within the six-year timeframe of the ex-
perimental network if only routine soil testing
methods are used to determine plant-available P.
These methods will not show that the soils are being
depleted. In fact, readily soluble P removed by crops
grown on control(Pg) plots is replenished in part by
“fixed” P held to soils(adsorbed P). If this reple-
nishment continues for some years, it could lead to
a decling in soil fertility, hence to unsustainable
agricultural production.

m Phosphorus Movement Down the Soil
Profile

Soil type and topography, cultural practices, mecha-
nisms of P transport in forms less susceptible to soil
adsorption, and the existence of preferential flow
might in some cases cause phosphorus movement
down the soil profile or transfer to surface waters. It
is very difficult to assess the extent to which these
transfers occur.

In soils with high P fixation capacity, the vertical
movement of P through the soil profile is considered
generally of little importance unless soils are satu-
rated from repeated phosphate applications over
many years. However, P accumulation from such re-
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peated applications do not necessary lead to soil sa-
turation as some people tend to believe without
having any available support of data.

From the literature review, P transfer from agricultu-
ral land, either from catchments, individual fields or
both, is estimated to be less than 1 kg of total P per
hectare per year, which represents about 1 to 2 %
of the phosphoric fertilizer input.

Possible phosphorus downward movement was in-
vestigated by INRA-France in 1997-1998 based on
data from long-term experiments. The study exami-
ned soil types and P fertilization practices under
which measurable quantities of soluble P might
move down the soil profile and beyond the root
z0ne.

Several soil samples were taken from field trials set
up back in 1967 on a clayey-calcareous soil; at
Thure, as well as other trials set up more recently
(1976) on a clay-loam-calcareous soil at Mer; and
loam-clayey soil at Maves and Villexanton.

At the start of field experiments, Olsen-P levels in
the ahove four sites were 57, 137, 91, and 83 ppm,
respectively. At each of the four sites, namely Thure,
Mer, Maves and Villexanton, three P rates were ap-
plied respectively, that is 0, 1.2, 2.2, 0, 1.3, 2.4;
0,1.4,2.4; and 0, 1.4, 2.8 times the offtake of the
previous crop. To assess P movement down from the
soil surface layer, soil samples were taken from the
25-50 cm layer. To avoid soil contamination during
sampling, the soil was dug out deeply and sampled
at 2-cm intervals and depths from 25 to 50 cm.

All soil sampling work was performed after many
years of experimentation have elapsed: 6 years af
Maves and Villexanton, 10 years at Mer, and 21
years at Thure. The transfer of P through the soil
profile was determined by measuring the increments
in plant-available P below the 25 cm depth using
several methods: measurement of phosphate anion
concentration in soil water, investigation of the ki-
netics of isotopic exchange between the soil surface
and the soil solution, and Olsen and Joret-Hebert
methods.

The main conclusions from this study are the follo-
wing:

M Even repeated phosphate applications for more
than 20 years at rates twice the offtake of the pre-
vious crop (very unlikely management under
farmer’s conditions), no measurable downward mo-
vement of phosphorus could be defected;

M In the four sites, the effect of various P fertilizer
management practices was limited to the 5-6 cm
depth below the plow layer;

M On o day-loam calcareous soil, repeated appli-
cations of phosphate fertilizer over 10 years at
rates amounting to 2.4 times the offtake of the
previous  crop, increased phosphate anion
concentration in the soil solution at 35 m
depth. However, it was not possible to conclude
whether any downward movement of P has oc-
curred.

The above results are in agreement with those ob-
tained at Rothamsted where no measurable P levels
in drainage water were observed until the soil
content exceeded 60 mg.kg'] of Olsen- P

Conclusions

Over many years, repeated applications of phos-
phate fertilizer in West European countries resulted
in a buildup of P in many types of soil under diffe-
rent cropping systems. The management of these
soils in an agronomically and environmentally
sound manner must take into account many factors
affecting plant growth, yield and crop quality. These
factors, among others, are the P requirement of
crops, the size and fate of soil P reserve, and the
crop quality as a function of soil P status.

P demanding crops such as potatoes respond well to
fresh P applications even in soils with rather high P
content. This fact contrasts with the general percep-
tion that the “P enriched” soils in Western Europe
need no more P fertilization.

The efficient use of P fertilizers is obviously a key is-
sue that deserves further and lasting research effort.
Meanwhile, data so far available indicate that ap-
plication of mineral phosphate fertilizer at about 50
kg.hu'] per crop does not have any negative effect
on the environment of crop production farms.

Livestock farms where large applications of far-
myard manure result usually in high inputs of
phosphorus to soil, the use of mineral P needs much
more in-depth analysis as negative side effects
might occur. However, these particular cases should
not be generalized without due consideration to
other crop production systems.

Some P fertilization strategies, in particular the
practice of withholding P fertilizer based on the re-
sults of local routine soil tests, may not be always
appropriate. On many soils, the effects of withhol-
ding P are not visually evident and the tools

currently in use to monitor soil-P fertility are not po-
werful enough. There is much evidence to show that
readily soluble P removed by crop and not repleni-
shed by P fertilizer applications is replenished by
less soluble P from the different pools of the soil. If
this continues for many years, it will result in a de-
cline in soil-P fertility and hence to a
non-sustainable agriculture.

* This article is a synthesis of results
from several agronomic research pro-
jects launched by IMPHOS and led by
researchers in France,
United

Kingdom, and France. Peer reviewed

Belgium,
Germany, the Netherlands,

publications giving more data and in-
depth analysis are under preparation
by the scientists involved in these re-
search activities.
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sais P de longue duree. Rapport final projet
IMPHOS, 70 pp

Ryden, J.C., Syers, J.K. and Harris , R.F. 1973.
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Table 5. Changes in soil P in the soil surface layer at Broom’s Barn and Marknesse

P-EDTA P-CAL Pw
(mg P0s/l)

(mg P/100g) (mg P205/100g)

9 132 26.9 38.2 24 47 57 55 123 152 115 30.5 40.0
92 16.0 374 545 2] 43 57 45 133 15.] 115 325 49.0
93 164 40.0 59.5 2] 41 55 3.7 9.5 142 10.0 280 42.7
9% 147 345 49.5 22 41 52 47 105 138 108 30.3 45.0
95 18.0 41.0 50.2 1.6 39 42 45 104 14.6 125 328 41.0
9 183 382 499 26 53 60 46 105 153 148 345 485
2
90 132 132 143 0.9 1.0 1.0 10.0 113 132 8.5 9.3 11.0
9 11.6 20.3 26.3 1.6 25 26 07.7 114 132 6.6 10.5 113
92 117 22.7 30.1 1.6 23 27 09.1 139 16.8 6.1 115 16.0
93 104 177 24.6 14 30 39 08.1 124 144 53 9.0 12.0
9% 200 26.9 311 22 27 31 075 12.] 148 53 9.8 14.0
95 179 235 39.1 1.5 1.9 23 08.3 105 134 5.6 8.3 123
96 121 18.8 245 22 28 31 09.7 13.] 141 78 128 16.0

Promoting more balanced fertilization in sugar beet production systems

m utrient imbalances compromise crop yield and will lead in time to unsustainable agricultural production. In an effort to put sugar beet production to
a more sustainable development path, the Hungarian Research Institute for Sugar Industry (Beta R.1.), the International Potash Institute (IP1), and the
World Phosphate Institute (IMPHOS) organized jointly a workshop on the topic: “Balanced plant nutrition in sugar beet cropping systems

for high yield and quality”.

For two days, on September 1-2, 1999, the work-
shop held in Budapest (Hungary) attracted the
inferest of more than 100 participants, mainly from
Central and Eastern Europe (CEE), and addressed
plant nutrition issues, climatic constraints, and the
role and the ways by which advisory systems ope-
rate in different countries of the region.

Sugar beet yields are rather low in CEE compared to
Western Europe (60 t/ha). They range from about
10 t/ha in Bulgaria to 40 t/ha in both the Czech
Republic and Slovenia. On the whole, sugar beet
yield in the region stands at the average low level of
36 t/ha, which should be significantly increased to
withstand pressures from currently open markets
and severe competitiveness from other producers.

Imbalanced fertilizer use is one of the major factors

contributing to low yields in CEE. The NPK applica-
tion ratio in Western Europe (1:0.60:1.38) contrasts
with the 1998 application ratio in Bulgaria,
Romania, and  Yugoslavia at 1:0.07:0.00,
1:0.04:0.0.03, 1:0.29:0.30, respectively. In addi-
tion, NPK application rates are generally low in
these CEE countries, heing currently less than 50
kg/ha nutrients in each of Romania and Bulgaria,
for example.

In the move towards sustainable growth in sugar
beet yields, the workshop advocated clearly enhan-
ced nutrient halances, judging from available
research findings and a backlog of data and infor-
mation. Such evidence must be brought to the
attention of producers, extension workers, and deci-
sion-making bodies so that action is taken to

promote more efficient and balanced use of the mi-
neral fertilizers and make them more available at
farm level.

Logistical, financial, and managerial constraints af
the farm level were also addressed at a field visit fo
the “Marcius 21" cooperative at Adony, about 50
km from Budapest. The president of the cooperative
considered inaccessible bank credits and unattrac-
tive agricultural commodity prices as important
impediments to the adoption of best fertilizer mana-
gement practices.
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IMPHOS In- House Seminar on Strategic planning

T he World Phosphate Insfitute (IMPHOS) turned 25 this year! The occasion was celebrated when an in-house seminar was organized in Tunis, on June 10-11, 1999 to aitically review past
activities and provide the institute with strategic guidance for the future.

Expanded and efficient use of mineral fertilizers for sustained and increased growth in crop production is a main goal of IMPHOS shared also by other fertilizer industry associations and interna-
tional scientific organizations. Among these, IMPHOS invited the International Fertilizer Industry Association (IFA), the Interational Potash Institute (IPI), the Potash and Phosphate Institute

(PPI), the International Fertilizer Development Center (IFDC), and the Food and Agriculture Organization of the United Nations (FA) to share views and information, discuss key issues, and

consider taking complementary roles and mutually strengthening their positions as important players in agricultural development.
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> Contributions from Invited
Organizations

IFDC President delivered a keynote paper on “The
Global Crop Production and Fertilizers  Supply
Requirements to 2020: Challenges and opportunities
for the fertilizer industry”. He outlined future chal-
lenges of increasing world food needs, and reducing
poverty and protecting the environment. He addres-
sed a wide range of subjects relating to agricultural
technology development, fertilizer production chal-
lenges, and policy-relevant aspects of agriculture,
fertilizer industry, and the environment.

The fertilizer industry organizations (IFA, IPI, and PPI)
presented their main accomplishment and their future
poles of activities and international cooperation. On
the whole, balanced nutrients supply fo crops, efficient
use of fertilizers, and promotion of environmentally
friendly and intensive agriculture deserved from the
fertilizer industry particular attention and firm commit-
ment. It was fully realized that the issues to be
addressed require long lasting efforts and sustained fi-
nancial support, that only enhanced cooperation can
help stakeholders undertake key actions, develop com-
plementary activities and pool available resources for
the mutual benefit of all partners.

Using FAO comprehensive database comprised of di-

Era RV BEALN 5

verse and relevant data which go back to at least 50
years, the FAQ representative discussed current and
future fertilizer and food requirements. She addres-
sed in her paper the need for increased food
production to ensure the food security of steadily
growing populations in developing countries, and
stressed the use of sound fertilizer management
strategies based on scientific knowledge and deve-
loped technologies.

mIMPHOS Activities in retrospect
Prior to the presentation of the worldwide activities

conducted by IMPHOS over the past 25 years, the
chair of the Advisory Scientific Committee of the ins-

titute outlined the linkage between IMPHOS and the
international scientific community, pointed to the
main research themes addressed by the institute, re-
flected on the prospects, as apparent in its mandate.

Papers from IMPHOS secretariat provided detailed
information on IMPHOS accomplishments since its
foundation in 1973. The papers presented IMPHOS
work by geographic area: in sub-Saharan Africa,
Asia, Western Europe, North Africa/west Asia, and
IMPHOS activities to promote environmentally sus-
tainable phosphate fertilizer use and its role in
information refrieval and dissemination.

By itically reviewing past work, results so far
achieved, shortcomings, the audience had an oppor-
tunity to engage in extensive discussion with the
view of building on past accomplishments to ensure
more successful work in the future.

Selection of research topics and balanced funding
among regions based on the region’s relative im-
tance in agricultural production and its share in
fertilizer use were also addressed.

The seminar stressed issues that need to be further
developed and activities to strengthen in the near
future. These were taken into account when the se-
minar discussed prospects for future activities.
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Residual Soil Phosphorus and its Implications for Fertilizer
Use in the Mediterranean Zone

% John Ryan*: Natural Resources Management
Program, ICARDA, P. 0. Box 5466, Aleppo, Syria

the major elements that crops depend on from
the soil for growth and development, phosphorus (P)
is the most complex. The task of unravelling the che-
mistry of P in soils and its reactions with added
fertilizer has baffled scientists for well over a cen-
tury. The advent of the age of chemical fertilizers,
stemming from the work of Lawes and Gilbert with
superphosphate at Rothamsted in the mid 18th cen-
tury, gave rise to the first attempts to elucidate the
intractable nature of soil P. While it was possible
then to make some measure or index of solubility,
with an assumed relationship with the plant’s need
for P, precise description of the P soil /plant dyna-
mics were practically insurmountable, and were to
remain elusive for decades until the advent and use
of radioisotopes in soil-plant-relations research.

Nevertheless, a number of practical implications
were known: most, if not all, soils were deficient in
P, causing low crop yields; when they were fertilized
with P dramatic yield increases were obtained. In
essence, the problem with soil P, as far as crops are
concerned, is its low concentration in the soil solu-
tion and a limited capacity of most soils to replenish
or continuously supply P for active root uptake. Even
when soluble fertilizers such as superphosphate are
added, much of added P is fixed in the soil in chemi-
cally unavailable forms. As a result, the effect of
normal applications to severely P-deficient soils ra-
rely lasted more than one year — it had to be
applied on a yearly basis for sustained benefit.
Measurements of the amount of P removed by crops,
either indirect or by isotopic techniques, showed that
only 10 — 20 % of the P fertilizer was taken up by
the crop, and most of that in the year of application.

At the global level, decisions about fertilizer use at
the government and public level must consider the
inherent fertility of the soils (which is dictated by
many environmental factors), the type of farming or
land use, farmers socio-economic circumstances,
and by the current extent of fertilizer use. At the
broad-scale level, low soil fertility — primarily P —is
now seen as the major factor limiting agricultural
output in Africa, even more important than lack of
water. This awareness has simulated the World

Bank, in coordination with the International
Fertilizer Development Center (IFDC), to launch a
Soil Fertility Initiative or nutrient re-capitalization
program for Africa in the hope of halting “soil nu-
trient mining”. With substantially increased use of
fertilizer — and thus enhanced soil nutrient
levels—lay the foundation for agricultural develop-
ment. Phosphorus fertilizer is central to this effort.

While many of the generalizations about P in soils
in other areas of the world apply to the soils of the
Middle East, one must recognize the unique circum-
stances that pertain to this region. Indeed, as most
soils of this semi-arid zone are calcareous, the pro-
blem of low native or inherent P availability is
exacerbated due to the adverse effects of calcium
carbonate on adsorption, precipitation and P equili-
bria (1 and 2). It was shown that the influence of
(aCO3 on P chemistry was modified by other soil
constituents such as iron oxides(3). Laboratory stu-
dies showed that the residual or longer-term effect
of fertilizer P was also influenced by soil properties
— in essence, soil types (2 bis). Such advances in
our understanding of P behavior in the soil help to
explain observations on P fertilization in the field.

In the early days of commercial fertilization in the
Middle East, about three decades ago, little fertilizer
was used — and that was applied to soils that were
extremely deficient soils — and so the issue of a car-
ryover effect was not relevant. But that situation has
now changed, and it calls for a corresponding
change in our perceptions. Fertilizer use has increa-
sed steadily in most countries of the region,
consumption is now 10 — 20 times what it was
then, but is still low by world standards. Fertilizer P
use is now routine practice — indeed is indispen-
sable — in irrigated agriculture.

As a result of extensive field trials in many countries
of the region (3,4), it is now widely used in rainfed
agriculture as well, mainly in the more favorable
areas with rainfall above 300 — 350 mm per year.
Indeed, field trials from Morocco have shown that in
the drier part of the rainfall spectrum (< 300 mm),
yields of barley, which is more drought-tolerant and
more adapted to drier areas, could be considerably
increased by P fertilizer use. A similar situation ob-

tains in dryland areas of Syria (See Mazid, the 10th
issue of this Newsletter). Notwithstanding the in-
creased adoption of fertilizer use in WANA, a large
majority of farmers — if not most — still under-ferti-
lize, or use none at all.

The need for P can be ascertained by soil testing.
The established test for calcareous soils of the
Mediterranean area is that of Olsen (using 0.5 M
NaHC03) which has proven to be reliable in distin-
guishing deficiency and adequacy in the soil in
relation fo crop needs. According to this fest, crifical
or threshold levels are about 6 ppm (or mg /kg soil)
for rainfed crops(3,5) and about 12 — 15 ppm for
irrigated crops according to criteria developed el-
sewhere. The amounts of fertilizer to be applied is
directly proportional to the degree of deficiency,
with minimal or no fertilizer used when test values
are well into the sufficiency range.

Rational use of fertilizer is based on having an ap-
propriate fest, i.e., correlation with nutrient uptake,
and having a good relationship between the amount
of fertilizer applied in the field and crop yields, i.e.,
calibration. While logistically, such work is easier on
an agricultural experiment station, many stations are
characterized by high levels of available P due to
buildup of reserves as a result of indiscriminate ferti-
lization, especially for experimental trials where P is
not a variahle and where liberal amount are routinely
applied to ensure adequacy. Thus, recommendations
on P use based on experimental station research may
distort conditions which obtain in farmer’s fields.
While some farmers over-fertilize with respect to P,
often the result of applying compound fertilizers with
fixed nutrient ratios, they are the exception.

Since its inception in 1977, ICARDA has been hea-
vily involved in P research in partnership with the
national agricultural research program in the West
Asia - North Africa region. The changing situation
with respect to soil P prompted studies that evalua-
ted residual P in relation to annually applied P, and
assessed how long such residues persist in the soil.
The study(6) af three experiment stations in nor-
thern Syria showed that even though heavy
applications of P could raise available P levels and
eliminate a response from added P on an annual

*Member of the Imphos Scientific Advisory Commitee
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basis, the effect of heavy dressings disappeared af-
ter a few years, to an extent depending on the
amount applied. In shallower on-farm soils with lo-
wer initial P applications, the residual effect would
probably be less. This reflects the well documented
behavior of P reactions in soil, i.e., the initial reac-
tion products are relatively plant — available but
they are metastable and, as such, they slowly be-
come less soluble; after equilibrium is established,
the added P will be as insoluble as the original com-
pounds in soil.

ICARDA has adapted a strategy with respect to P fer-
tilizer use, which could provide a guiding principle at
farm level and at the county or regional levels. It has
used soil testing to identify fields where soil P is defi-
cient and where fertilizer is needed; it has reduced
application where the soil P levels were well above
adequate, but monitored such fields carefully. It
makes economic sense to invest financial resources
where the returns on each unit of investment are
maximized. As fertilizer-use efficiency is maximized
in the year of application, ICARDA practices annual
fertilization based on soil tests. While such tests may
not be possible for all farmers, general guidelines
can be established by sampling representative farms
with an area where farm practices and cropping sys-
tems and soil types are relatively similar.

In conclusion, given the inherent tendency of all
soils to be deficient in plant available P or to even-
tually hecome so, even after being fertilized, there is
no substitute for regular use of phosphatic fertilizers
as a basis for improved and sustained crop produc-
tion. The need can be established through soil tests
in coordination with recommendations for applica-
tion rates based on calibrated field trials. Where the
soil is severely P deficient, substantial amounts of
fertilizer are needed to “buildup” available P re-
serves  fo acceptable levels; later smaller
“maintenance” application rates are needed.
Efficient use of fertilizer has to be based on science.
This inevitably leads to enhanced-crop yields and
the economic welfare of the farmer and the economy
of the country as a whole. In addition, it establishes
the credibility and the indispensable role of the fer-
tilizer industry in the economic welfare of the farmer
and the economy of the country as a whole. In addi-
tion, it establishes the credibility and the
indispensable role of the fertilizer industry in the
economies of local communities and at the national

and regional levels as well.
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' Chemical Characteristics of the Most Commonly Used
Phosphorus Sources for Fertigation

Fertilizer Formula Confent % Solubility

at15°¢ (g/))

Advantages Disvanfanges

P05

Monoammonium Phosphate NHy Hy PO, 12 60 0 1.16 47(1) 230 Soil addfication (hemical reaction with
(MAP) Reasonably priced (a.and Mg foform
insoluble producs
Phosphoric acid HaPO4 0 54 0 20 22(1) Primarly used for pH Hazardous Chemical
(PA) cntrol and as P source to work with
Urea phosphate (O(NHg)g H3POy 17 44 0 13 27(05) 120 Suitable for acidifying not used where soil
(UP) waterand soi and kegp addficaton s ot
drip system free from desired dogging
Monopotassium phosphate KHy POy 0 5 34 07 45(0.1) 330 Suitable for plants with Expensive source of
(MkP) high K and low P compared fo MAP
N requirements

** pH at number of g/l of distilled water
* Electrical condudtivity at 1 ¢/1 of disilled water

Source : B. ABear, 1999 ; P sources for fertigation in Ryan J. (ed) Proceedings of the workshop : Plant Nutrient Management
under pressurized irrigation systems in the mediterranean region. IMPHOS, JPMC, NCARTT and ICARDA (in press)
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Fertilizer Subsidy Policy in India

griculture is a very vital sector of India’s eco-
nomy. It accounts for 32 per cent of the Gross
Domestic Product, provides employment to 67 per
cent of the workforce and earns 27 per cent of
India’s foreign exchange. Growth of agriculture is an
indicator of the health of the overall economy, but its
role in making India “self-sufficient” in foodgrain
production is even more important.

India’s agriculture consists of about 90 million culti-
vating farming families widely spread over different
parts of the country. And of those, 75 per cent are
small and marginal farmers that land holding less
than 2 hectares. They are also called “subsistence”
farmers because they are producing food mainly for
self-consumption. Consequently, the policy with re-
gard to fertilizers must ensure the availability of this
critical input in “reasonable” quantities in all parts of
the country.

s Fertilizers — Key input in Indian
Agriculture and Food Security

Fertilizer is an essential agricultural input for increa-
sing the productivity of foodgrain and other crops.
This is because mineral fertilizers are a major source
of plant nutrients needed to supply the requirement
of intensive agriculture hased on widespread use of
high vyielding varieties(HYVs). Plant nutrients are
neither adequately available from soil reserves, nor
can they be procured in sufficient amounts from al-
ternative sources like organic manure, crop residues
or bio-fertilizers. Therefore, fertilizer use must neces-
sarily be increased to supply the nutrients for
increasing foodgrain production needed to feed the
growing population at acceptable nutritional levels.
It is primarily because of this linkage with agricul-
ture and the overriding need to maintain
self-sufficiency in foodgrain production which fertili-
zers assume special significance. Unlike any other
commodity, any reduction in fertilizer use can se-
riously jeopardize the goal of food security.

Being a strategic input in agriculture, a certain mea-
sure of self-sufficiency in the availability of fertilizer
is absolutely necessary. This paper argues that that
goal cannot be furthered by strict reliance on market
mechanisms. In a free market system, the market
forces by nature can lead to fluctuating pattern of

fertilizer use. A free market system is bound to lead,
inespective of the source of supply whether domestic
or otherwise, to high prices that the farmers cannot
afford. Considering the dangers in adopting market
based policies, the Government consciously preferred
in the past o exercise controls through positive inter-
ventionist policies. In doing so, the Government of
India maintained the selling price of fertilizers at af-
fordable levels on the one hand, and on the other,
facilitated growth of the domestic industry by assu-
ring reasonable return on investment.

m» Retention Pricing Scheme

The Government phased in from late 1977 to early
1979, a pricing policy commonly known as the
Retention Pricing Scheme (RPS). Under the RPS, a
fair ex-factory price commonly known as the refen-
tion price, is fixed for the product manufactured by a
unit based on prescribed efficiency norms with re-
gard to capacity utilization and consumption of raw
materials and utilities. The pricing mechanism al-
lows for a post-tax return of 12 per cent on networth.
The excess of the refention price over the nef realiza-
tion from selling af the controlled price to the farmer
is reimbursed to the manufacturer as subsidy. The
costs of transporting the material from the factory to
the consumption point is also reimbursed to the pro-
ducer as equated freight computed on a normative
basis.

In this arrangement, the manufacturer is fully cove-
red for his production and distribution cost as
determined on a normative basis, whereas the far-
mer continues fo pay what he can offord. The
balance is paid by the Government of India as sub-
sidy. In short, the system serves two objectives:
increasing consumption of fertilizer on the one hand
and domestic production on the other.

The RPS indeed performed a neat balancing act and
provided a conducive environment for the growth
and sustained health of the Indian fertilizer industry.
This may be gauged from the fact that in 1991-
1992, the Indian industry was contributing about 91
per cent of the nitrogen consumption and 82 per cent
of the phosphate consumption.

ws Growth in Fertilizer Subsidy

The fertilizer subsidy, under the RPS, increased from
Rs. 5.05 billion in 1980-81 to about Rs. 44 billion
in 1990-91. This was primarily on account of four
factors: (1) increase in the level of production and
consumption (ii) bulk of increase in production came
from new units commissioned at a much higher cost
(iii) steep increase in the administered prices of
feedstock, power utilities and services supplied to the
fertilizer industry and (iv) practically no increase in
the selling price of fertilizers to the farmers during
the decade of the1980's.

All through the 1980s and 1990°s, the increasing
oil/gas  prices, and railway freight
tariffs. . .efc. have been responsible for the bulk in-
crease in the subsidy.

power

u» Decontrol of P and K Fertilizers

In a bid to curb the rising fertilizer subsidy, the
Government decided to take various strategies /
measures fo reduce fertilizer subsidy or eliminate it
completely. With effect from August 1992, the
Government decided to decontrol the phosphatic and
potassic fertilizers. Simultaneously, however, the
controlled selling price of urea was reduced by 10
per cent even as it continved to be under the RPS.
Ammonium sulfate (AS), Calcium ammonium ni-
trate(CAN) and ammonium chloride(ACl), earlier
decontrolled in 1991, were brought back under
control and covered by the RPS.

It is necessary to analyze the subsidy withdrawal im-
plications for fertilizer consumption and the industry.
Clearly, the approach to subsidy reduction has been
lopsided and various measures implemented so far
have not taken full consideration of the factors that
contributed to the increase in the quantum of sub-
sidy. In addition, the policy changes have led to
serious adverse effect on production and consump-
tion, not to mention the increasing imbalances in the
N.PK. use ratio

ws Adverse Effect on P and K Consumption

The consumption of phosphate declined from 3.32
million tons in 1991/92 to 2.84million tons
1992/93 and further to 2.67 million tons in
1993/94. During 1994/95, it recovered to 2.94 mil-
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lion tons which was still lower by about a substantial
380 thousand tons compared to 1991/92.

The consumption of K declined sharply from 1.36
million tons in 1991/92 to 0.88 million tons in
1992/93 and recovered thereafter to 0.91 million
tons in 1993/94 and further to 1.06 million tons in
1994/95.

The trend of increasing N consumption and stagna-
ting P and K consumption at lower level continued
through 1996/97 reaching respectively the levels of
10.3, 2.98 and 1.03 million fons nutrient.

m |ncreasing Imbalance in N, P, K Use
Ratio

The sustained increase in the consumption of N on
the one hand and decline in the use of P and K on
the other has resulted in deterioration in the N, P
and K use ratio. Already in 1991-92, at the N:P:K
ratio at 5.9:2.4:Twas far from the ideal of 4:2:1.
During 1993-94, the imbalance had aggravated to
9.7:2.9:1. During 1994-95, the ratio slightly impro-
ved 10 8.9:2.8:1, but by 1996-97, it deteriorated to
10:2.89:1. India, thus, continued to remain way be-
hind the N:P:K ratio of 1991-92.

m» Negative Impact on Production

The situation on the production front is far from en-
couraging. The installed capacity of nitrogen at
10.52 million tons during 1997-98 was only about
2.2 million tons higher than it was in 1991-92. The
increase has come about mainly from implementa-
tion of projects that were planned in the 1980°s and
some expansion projects in public and cooperative
sectors, thus clearly implying that no fresh invest-
ment was undertaken by the private sector in the
1990's.

In the phosphate segment, even as the installed ca-
pacity increased marginally since 1991-92 from
2.81 million tons to 3.14 million tons, the period
has not witnessed any significant investment activity
specially in the DAP and other complex phosphatic
fertilizers.

Phosphate production declined sharply from 2.56
million tons in 1991-92 to 2.32 million tons in
1992/93. Continuing the declining trend, it reached
an all time low in recent years of 1.87 million tons
in 1993/94. During 1994/95, it recovered to 2.56
million tons, the same as in 1991/92. Even during
1996/97, the production of P stagnated at around
2.58 million tons.

Investment in sefting—up of phosphatic fertilizer
plants in the country is no longer attractive.

m» Suggested package for Phosphates and
Potash

In the phosphatic sector, despite the decontrol, the
core issue of maintaining the selling prices to the
farmers af reasonable level on the one hand and en-
suring the viahility of the manufacturers on the other
remains very relevant. In this confext, recent sub-
stantial increase in the concession price of
indigenous DAP to Rs. 4400 per ton with effect from.
Ist April, 1998 and proportionately on other com-
plex ferfilizers, is o major step forward in
maintaining prices within affordable limits of the
farmers. However, it is equally necessary to fix the
consumer price at a realistic basis, taking into ac-
count the reasonable cost of production / import and
distribution so that supplies are viable. Alternatively,
the consumer price should be left free to be decided
by the industry after taking info account the level of
concession.

Phosphate Production and Consumption in China:
Current Situation and Prospects*

1. PRODUCTION :

China capacity for fertilizer production was about 36
million metric tons P90s in late 1997, as evident
from the numerous fertilizer manufacturing plants:
more than 1,200 plants for straight fertilizer alone,
including 470 straight phosphate fertilizer plants.
Most of them are small in capacity.

Phosphate fertilizer production in China has increa-
sed steadily at the average annual rate of 5 % over

the past five years. The main products consisted of
DAP/MAP, SSP. TSP Fused Calcium Magnesium
Phosphate(FCMP), ~ and  Nitrophosphates(NP).
Production during the past six years is shown in
Table 1

For four successive years, phosphate production in
China has been ranked as one of the highest in the
world, second only to the USA. But the products are
of low grade, consisting mainly of SSP and NP.
Production capacity of high concentrated phosphate

wncrease in Cost of Imported Raw
Material / Intermediates to be compen-
sated through Increase in Ad-hoc
Concession / Selling Price

Being entirely dependent on import of raw materials
and intermediates, which alone account for about
80-85% of the total cost of DAP, the domestic indus-
try is particularly vulnerable to increase in the cost
and freight(C and F) of landed imported raw and in-
termediates materials, but even more vulnerable to
the depreciation of the Rupee. Any increase in the
reasonable cost of production and distribution on ac-
count of these factors, which are beyond the control
of the industry, should either be allowed by way of
corresponding increase in the amount of concession
price or increase in the selling prices to the farmers.
This is necessary to ensure that supplies are not dis-
rupted on account of production becoming unviable
in the face of rising cost.

Conclusion

Fertilizers provide the essential plant nutrients for
crops to support the required increase in food grains
and other agricultural products. Increasing fertilizer
use is thus of vital importance to achieve food secu-
rity and make Indian agriculture self-reliant. While
implementing appropriate strategy and measures to
control growth in subsidy including measures to
maintain administered prices of various feedstock to
the fertilizer industry at their existing levels, India
should not loose sight of this fundamental objective.

Source : Excerpt from a paper presented by
Mr. Pratap Narayan representing the
Fertiliser Association of India (FAl) at the 5th
Arab Fertiliser association(AFA), International
Annual Conference, Cairo, February 1999.

fertilizer is yet to be expanded in the near future.

1l. CONSUMPTION :

Fertilizer consumption in China has increased dra-
matically in recent years, with an average growth
rafe of 7%. Since available fertilizer products in
China are mainly of low grade and single nutrient,
application rates are generally low, except for rice.
With quick development of the country’s economy,
farmers are switching their nutrient sources, from
straight to highly concentrated compound fertilizers.
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China is feeding 22% of world population with only
7% of the world arable lands. The population is ex-
pected to increase to about 1.35 billion in 2005 and
1.4 billion in 2010; the corresponding demand for
food would rise to about 0.54 and 0.56 billion tons,
respectively.

While the arable area is not expected to increase; the
demand for fertilizer is projected to stand at the fi-
gures of 42 to 45 MT in 2005 and 47 to 50 MT in
2010. Given the current capacity for fertilizer produc-
tion, the shortfall in supply over demand is expected
to grow wider in the future, leading to even more im-
ports as evident from the trend shown in Table 2 :

Table 1: Production of Phosphate Fertilizer, Product-wise
(Million Tons P90x)

1992 0225 3.249 0.936 0.140 4.55
1993 0.242 3.078 0.704 0.146 417
1994 0.444 3417 0.879 0.230 497
1995 0.551 3914 1.205 0510 6.18
1996 0.752 3.849 0.805 0.344 5.75
1997 0.950 4.207 0.912 0331 6.40

Table 2: Imports of Phosphatic Fertilizers
(Million Tons P90s)

Import 2,070 1,210

2110

3170 2,530 2,580

w111, Prospects :

With China pending admission to World Trade
Organization(WT0), international competition will
force many small —sized plants with high energy
consumption and serious pollution problems to shut
down. The fertilizer industry in China will then wit-
ness dramatic changes, particularly during the period
2000-2010.

The problem of the moment is where to find the capi-
tal needed for revamping middle-size fertilizer plants.
Additional investments can save energy consumption
and increase fertilizer production remarkably in most
middle-size plants. Revamping is regarded as the
best roud to the development of fertilizer production
in China in the future, because of its low investment
cost and quick return.

*Excerpt from an article by SUN Fengge
and LI Zhijian, of China National Chemical
Planning Institute, presented at the 67th IFA
Annual Conference in Manila, The

Philippines (17-20 May 1999).

“Cadmium in Soils and Plants” is the fitle of the proceedings of the symposium held at the University of California, Berkeley, in June 1997, an event that is part of the Fourth
International Conference on the Biogeochemistry of Trace Elements.

Sponsored partly by IMPHOS, the symposium represented a stafe-of-the-art review of cadmium and highlighted gaps in current knowledge and understanding of the subject. The book
issued from the symposium will become a major reference for those involved in the study and management of cadmium in soils and the food chain.

Chapters of the book:
u The environmental chemistry of cadmium

m Chemistry of cadmium in soil solution

m Solid phase cadmium and the reaction of aqueous cadmium with solid surfaces

u Anthropogenic additions of cadmium to soils

u Mechanism of cadmium uptake, translocations and deposition in plant

u Management factors which influence cadmium concentrations in crops

w Adverse effects of cadmium on soil micro flora and fauna
= Soil cadmium as threat to human health

w Cadmium in soils and plant

Proceedings are available from
Kluwer Academic Publications

4-12 MAXWELLSTRAT

PO. Box 322

3300 AH Dordrecht-The Netherlands
Phone: (+31) 78 6392392

Fax: (+31) 78 6546474
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Comming events *:

Fore more information about the upcoming fertilizer related events,

26 — 29 March 2000 :

Denver, Colorado, USA

14th Industrial Minerals International Congress

Contact - IMIL, Park house, park Terrace, Worcester Park,
Surrey, KT4 7HY, UK

Fox: + 44(0) 181 337 8943

3 =7 April 2000 :

8th World Filtration Congress

Brighton, England

Confact : Amy Richardson, WFCB Conference Secretariat
Elsevier Science, The Boulevard

Langford lane, Kidlington

Oxford OX5 1 6B, UK

Tel - + 441865 843 643

Fox: + 441865 843 958

Email : a.richardson(@elsevier.co.uk

08 — 13 April 2000 :

Plant Nutrition for the Next Millennium

Xth IAOPN International Collogium.

Infernational Association for the Optimization of Plant Nutrition
(airo, Egypt

Fox: + 202 361 0850

22 — 25 May 2000 :

68th IFA Annual Conference

0slo, Norway (open to IFA members only)
E-mail : ifa@fertilizer.org

Web - www ferilizer.org

25 —29 June 2000 :

8th International Conference on Flow Analysis
Warsaw, Poland

For further details confact : Prof. Marek Trojanowicz,

conference Chairman,

please contact directly the following organizers :

Department of chemistry, University of Warsaw, Pasteura 1,
02-093 Warsaw, Poland.

Phone / Fox - + 4822 822 35 32

Email : frojan@chem.uw.edu.pl

Web - http - \\wwaw.congress.pbp.com.pl/flow/

27 —29 June 2000 :

13th IFA International Annual Technical Conference
Arab Ferflizer Association — Tunisia

Fax: + 202417 3721

E-mail : info@afa.com.eg

17— 21 July 2000 :

IFDC International Meeting Malaysia

Direct application of phosphate rock and related technology
Infernational Ferflizer Development Center

Fox: + 1256 381 7408

E-mail : hrd@ifdc.org

Web - www.ifdc.org

17 — 22 August 2000 :

Crop Scence 2000 — Meeting Future Human Needs — 3rd
International Crop Scence Congress

(CH Congress Centrum, hamburg, Germany

Fax: + 49 40 3569 2269

Email : crp-science@cch.de

Web : hitp:\\www.cch.de/CROPSCIENCE/

3 — 8 September 2000 :

EUROANALYSIS XI

Lishoa, Portugal

(ontact : German Chemical Society

Congress Department, PO. BOX 900440 Frankfurt, Germany
Tel: 4+ 49697917 365

Fax: + 49 697917 475

Email : fy@gdch.de

*Ifyou know of any other conferences or events related to plant nutritionyerflizer us then please send them to us.

10 — 14 September 2000 :

114th AOAC International Annual Meeting and Exposition
Philadelphia, Pennsylvania, USA

(ontact : Carolyn Dell, Mestings and Education Department,
AOAC INTERNATIONAL

481 North Frederick Ave, Suite 500, gaithershurg, MD 20877,
USA

Tel - + 1 301 9247077

Email : megfings@aoac.org

Additional Information :

http - \\ www.aoac.org

1 -4 October 2000 :

IFA Technical Conference

New Orleans, USA (Open to IFA Members only)
E-mail : ifu@fertilizer.org

Web : vww ferflizer.org

4 -7 December 2000 :

IFA Regional Conference for Asia and the Pacific
Yokohama, Japan (Open fo IFA Members only)
Email - ifa(@ferilizer.org

28 July — 3 Aug. 2001 :

14th International Plant Nutrition Colloquium
Hanover Germany

Fax: 49511 762 3611

Email - ipnc@mbox.uni-hannover de

3 -9 Aug. 2001 :

12th CIEC World Fertilizer Congress

Beijing, China, Inteational Scientific Centre of Fertilizers
(EQ

Contact Prof. Chen, Institute of Applied Ecology,

Shenyang, China

Fox: + 8624 238 43 313

Email : CIEC2001 @pb.ful de



Role of phosphorus in crop production
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