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.0 DIYLAND SUBSECICH OF JORDANIAN AGRICULTURE: A R=VISW

A. Forward
The purpose of this paper is to lay the foundation for
she assistance activities comtemplated by AID for Jordan's dryland
agricultural subsector. Its specific objective is to preseni a
irscription and analysis of that portion of Jordanian agriculture
which is rainfedi and for which rainfall is the major determinant of
proluctivity.
A gross ovarview of the entire agriculture sector was
oresented as .anex B, "Agricultural Sector.Statement,"l in he FY 75
"Jevelopment assistance Program - Jordan." As an overview, the
Statament remains valid despite the two-year interval since its
iraf-ing; that is, the values of the variables have changed, but tha
underlying structure has not. What is required for the prescnt purpose
is more letail, both iescriptive and analytical, which provides
raticnale for an assistance strategy and for specific assistance
activities. :
This Jdetall is rresenzed in the five sections which foilow:
B. The Drylani Subsector: Structure ani Performance ir Brief
. Phyeical/Climatological Setting
D. Biological Setting
E. Bconomic Seit
. Development Activities in the Dryland Subsector
G. USAID Strategy

Copies available in USAID/Jordan and AID/NW



Tha vmieve Tor these sections is the develomment pclicy and
nrgrens whish the Jordanians have been pursuing, with donor
assissance, since the late 1960's.

~ In this effort the commodity of major interest was, and
scatinues to be, wheat. Arsa, production, and income comsideratioms
are such that wheat demands the bulk of attention, and the paucity
of infcrmation, rublishel or otherwise, on the other annual crops
nrotuced in *the dryland areas forces an unfortunate blas toward
whea> in this paper.

‘he biae is mafortunate because it draws attention awey
fron the Ysysvems" cspect of dryland farming--cof which wheat i: only
onz element or irplies only one set of elements. An assistance
sirategy for the dryland subssctor requires that attention be given
$o all commodities and all resources, the relationships (compeiitive
an{ otherwise) among them, and the envircmment within which farmers'
la:isions and actions a.e taken.

Moreover, it requires that the subsector analysis be a con-
tinuing process, This paper is, at best, a first step in an
ongoing analytical program which, if accepted, will form an integral
nars of U.S. assistance to Jordanian agriculture.

Some limitations rust be sst on the scope of the paper.
Hainfed vegetables, perennial crops, and livestock are
essentially ignored. Peremial cropse-fruits other than citrus,
clives, and nuts--ire produced in hilly areas in which anmual
craor offer only mincer competition. A Ministry of Agriculture



ap e, gupporti 1 by the World Food Program, is proviling
", vosives P werracing an: the planting of approximately
3,7k ha. nar year .0 olives and grapes.

Sxcept for a productive and expanding poultry industry,
livestnck droductice in Jordan remains very much 3 traditional
sheep and poat grazing activity. There is some feeding of dairy
~a=tla, out most cous are carried, as are most sheep and goats,
a3 scavengers along roadsides and among crop residues for
in Hifferen: juality forages.

Atterpts are undeiway to institute intensive dairy and
sheer fat.ening schemes using domestic forages and imorted and
iomes.ic fe2i grains. Current international prices for feed grain,

lcmescic prices for livestock, and typical feed conversion rates suggest

that these schemes are wprofitable. To the extent that feed grains
can offectively compete with other crops for resources, it would
mrobably be more econamical to emport them than to use then as feed
in Jordan.

Current programs in range-livestock devslopment and in
veterinary medicine are being assisted by FAO and the Federal
epublic of Germany.

Jbvioualy, the in‘egration of livestock wwith annual srop
nroduction on 2 significant cormercial scale 1s both desirable

an: predictable. The priority need now, however, is to concentrave
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Sn wicTeasin proauciivicty in coops as part of the aconomic base for
~ul integeationm.

3. Insrciuction

1. Production
Jordan's agriculture sector has been estimated

<c ~reviie about I2 percent of the country's total gross domestic
srofuct which averaged JD 244 millionz’3 over the period 1573-75
{East 3ank oaly;. Although value added in agriculture is projected
10 grow at the rate of 7 percent anmually during the 1976-30 plan
perioi, faster growth rates in other sectors are expected to reducs
agriculture's share of CIP during that period to about 9 percmt."*

Within agriculture the percentage contribution by water
regine nd produce group is estimated as shown in Table 1. Dryland
whan . ;;11 o:.fuer Fi311 crops (largely barley, ralses, and iadustrial
srops), che camwlity groups of interest here, are thus estimated
L0 provide 22 percent of agriculture's share and 4O percemt of that

from the .ryland areas.

JD 1.6X0 = U.S. 53,73

- Fron HiJ, llational Plamning Council, Five Yee: Plan for dconeric

and Social Jevelopmenv, 1976-1980.

* Pive Year Plan
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“Te o = Datimatez Tercent Conmtribution tc loial Jgriculiure GNP
in East Jorian

Pro fuci Gz Irrigated Agriculiure Rainfed Farming Totel
Including and Range
Jordan Valley®

~heat 2 18 20

Jther field S 5 10
LIOD3

TJege.zbles and 3 8 As]
Fruivs

Lives:oci 3 27 30
n~lu ling Peul:ry —_— —

Total 12 58 100

There are aboub 115 ihousand dunums irrigace:d in the Jordan
Valley. The "Jorian vVilley Development Plan' projecis this .o increase
;0 about 206 thousanu in 1977 and 350 thousand in 17232. In addition
wiere are LJ=50 thousani iunuas irrigated in the uplanis. The

faws is i .3 heclare,

Source: FAC. Zoport of FAO/UNTP Programming Mission to Jordap.

FAC Sactor Frogramming Mission Series No. . June 197%.



ape1, yie: i, am! prozuction of principal .ryland Zieldl

smoms in recentyesss are shown in Table 2, below. Tha principal

“abie 2 - ares, Yieli and Production of whest, Earley, Chick Peas
and Lentils in Jordan, excluding Jordan Vallay. 1970-1575.

Harvest Tear
PRA 1870 1271 1972 13 1574 1875

‘heat

area, 100G dunums  2228..  ?393.0  2155.6 23L3.1  235L.6 11U.2

Tieli, kg/du 24,3  %8.) _92.9 _17.7 _:96.L _L5.0
Profuction, 1o Sh.1 182.5 200.2 L2.> 226.9 2.3
wons

Zariey

irea, loa dnwns  408.5 5245 602.5  520.0 &R2.6  511.6
Tiell, Xg/uu 13.6  _42.5  _55.2 £.9 _B9.5  _20.2
5.5

Pmmction’ m 2509 3306 hoé 37.1 10.h

“OLS

weniils
“rea, 1000 unuwas 205.3 2%.3 284.. 2l1.3 215.6 139.5
Yiell, xg/u 1.8 10L.2 _b.7 .20.0 148.8  _3T.2
Prolucsion, 1.3 tons 6.5 20.6 22.4 k.5 31.4 5.2

Chiox Maac
irea, 17 Nmumc 12,3 3C.7 72.4 1ok 35.4
Yield, kg/M 22,1  N.R, 63.9  2L.7 9,1 26,3
rmﬁ&-zbicn, .-'. "‘-"“; 003 2. ! 10 “ 9-1 i).?
Lons

N.R, = llot Reporte.

Source: KJ. Tepartment of Statistics.

%d Mth Sample Survey.
unpu ed data of the Departmen:




Jeazures of irylan! crep production in Jordan--low and highly
varigble yielde--are clearly orocught out in these data. Yield
risk, associgted with great year-to-year variations in rainfall, is
argued Lo result in minimm input farming whose outcome is low
yields.

2. Trade

Jorian's negative trade balance in agricultural
camo tities is a reflection, in percentage temms, of the country's
overall trade (Table 3). That is, over the 1970-7L period, the
valie of imporis in bYoth categories, total and agriculiural,
averaged about 4.5 times the value of exports.

Jordan is deficit in all major agricultural
cermodities except poultry meat. In wheat the deficit runs to about
150 thousand tons, approximately one-half total consumption re-
quirements incluiing relief donstions. Growing imports of feed -
grain, primarily maize, are required to support a productive and
expanding poultry iniustry.



Table 3 - Comnoiity Trale, 1570-7hs

Total, Agricultural, anid Jelectel Agricultural Commo:ltics

Calendar Year

Itgm 1970
Total imports, JD 1000 65,582.5
Total exports, JD 10003 12,169.3
Balance -53,?12 2
agricul tural Counodit;egb
Value of importa, JD 1000 23,020.0
Value of exports, JD 1000 _5,867.7
Balance -17,152.3
Wheat and Flour in
Wheat Equivalent
Imports, 1000 tons, 1514
Exports, 1000 tons 4.2
m]ﬂce .1h7.2
darley and Other Feed
Grains
Imports, 1000 tons 34.2
Exports, 1000 tons® 0.1
Balancs =34

S S e S SRR T B & <P Y AP BURD e & -

3 Includes re-exports i any
b Includes processed agricultural comodities and products of fisheries

C Assmes T2 percent flour extraction rate

Sources
Annual 1970-1974.

1071

76,627.0
11,440.3
-65,166.2

25,737.9
5,011..1

-20,723.8

1912
95,310.1
17,0059

~78,301.2

33)171 07
6,139.2

~27,032.5

N

08.9

"199 . S

Calculated from data in HKJ. Department of Statistics.

213
108,279
18,98).5
-890 26351{

37,079.9
6,965.6

-30,114.1

173.9
—2:4
-].6‘1-5

1974
156,507.1.
149,752,.4
"'106'75,1 07

119’?2100
13,198.6

-363522 . l‘

1970-7); Avg

21,°75.1
"'78,6)‘!‘.1

.1
"'26. 30900

33; 7)(601
La437.2

Extornal Trale Statistics.
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2ough trojections (Table L) indiecate that population
grow.i ani rising incomes would increase wheat Lmporss by 59 to
75 :nousand tons in 1360 if there is no increase in iumestic production.

labie L - Projected Wheat Imports in 1980 Assuming No Increase in
Jonestic Production

i sposable ¥Wheat Wheat Net
Yoar Population® Income Consumption Imports
w %‘Ocléc $.0 #‘0.16
(1, 02,000) (JD 20,)09) (1000 ) {1060 t)
17e 1,59 295 3o d 3053 53¢ 1s3°
1030 2.2 L62 360 378 205 227

Fast Bank only. Popula.ion estimates from Five Year Plan.
Implied annual growth rate is 3.5%, 1U75-1930.
Fraa psnicc lons in Five Year Plan., Computel as current income
to private sector less direct taxes and net iransfers to govermment.
" Income elasticiiy estimate from Alzem S?Qtieh and Moharmed A.
Smaii; "Wheat in Jordan: Demand and Supply, Estimations and
. I'rojections.” HKJ. Royal Scientific Sceiety, July 197..
, 1 Estimated for 1575 at 16C kg per porson
' © Average for 1970-7k from Table 3




Jonsessicnal imports of wheat (PL 453, UNZ.\ Jonations,
Worli Food Progran, etc.) averaged about 135 thousani tons armually
over the three years 1973-75. C.I.F. prices for imported wheat
averaged about JD 65 per ton from 1973 through the second quarter of
1975. Assuming that both concessional imporis and import prices
remain roughly constant o 1980, the a.nnual‘ forcign exchange cost
of commercial wheat imports will rise from JD 1.2 million at prescnt
to a projected J3 4.0 or JD 6.0 million in 1980.

Feed grain imports in 1980 were projected through 3
buigeting exercise which related total feedgrain import requiremencs
to:

1) Rei meas, dairy, and poultry production projections of

the National Plamning Council

2) Iivestock and feedgrain prices

3) Feed conversion ratios

‘Tae exercise concluded that, with currenc nrice ratios
hesween livestock ani feed ani with reasanably astainable feei
conversion ratios, pouliry meat and egg production are the only
enterprises capable of profitably using feed grains. The
implications of the exercise for future imports are summarised in

Table 5, below.
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.. Feedgrain Imports in 1200 Assuuing o Increase
sic Feedgrain Proluction?

Imports wo Meet Projected Foed .lequiraments

Assumptiion I. NPC “1ivestock Asswrption [i. JSufficient
production nrojections domestic livestock production
realized to neet NPC jemand projectic

~

Yoar Al l3vessock Poul")‘._zz Only~ A1l livestocik Pouliry Only e
EIOOO tons 11000 tons

157¢ 3,1 34.1° 34.1° 3L.1°

1550 133.5 5.7 T77.7 £6.5

Increase 395 o).i 1106 7h3.6 52-&
a

A

(]

137--75 average proiuc:ion of barley and malte, including :zhab
1ran Jordan Valley, was 20.7 thousand tons.
17T0~7% net feedgrain imdorts were 3L.1 thousan! tons (Table 3)
-bes noi imply that all of current production and imports are
used exclusively for poultry. Does imply that only s
production of pouliry will expand significantly, ani, therefore,
all increased imports will be so used. '
‘National Plamming Council. Unpublished projectivns made by Councll staff,
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Considering the profitability of using feedgrains
in Suture livestock production expansion and assunming no increase
inn Jomestic production, ammual feedgrain imporis are projected
< grow ¢ somewhere in the range of L5 to 90 thousand tons by
1270,

Concessicnal feedgrain imports are smail--10 thousand
an . 2% thousan! ons in 1972 and 1974, respactively. being the only
such imports between 1969 and 1975. Assuxing zero concessicmal
imnorts ani a contirmuation ¢f the C.I.F. prices averaging JD 51
per metric ton over 1573 uwrough second quarter 15975, the anhual
foreign exchange costs of feedgrain imports wouli grow fronm
approximately J9 1.7 million currently to between JO 2.3 and JD L.§
million in 155C.

3. Zmploymen:

Significan: shanges in Jordan's intustrial
sormic.are in recens years are reflected in the estinaces of tie
siriousion of she labor force’ among sectors (Table 6). The
fata indicate a relative decline in direct production activities
froin 1961 to 1675, with the greatest impact falling on

agriculiure.

¢

"here the labor Torce is dafined as those nmersons in the age

category 1< year: and ciler available for omolopent.
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Jable 6§ -~ Percent Distribution of Jordgn's labor Force Among Sectorg
JYsar
Industry 1961 1979
Agriculture s 18
Tndustry 21 19
Services Ll 63
Total 162 100

Sourca:  1576=30 Five Year Plan

sstimates of uploymont6, by sector, for 1975

and for 1530 are shown below in Table 7. Although employmant
and labor force arc Jdifferent concepts, and the estimates for
each were Zerived from different sonrcoa7, the orders of magnitude
are essentially the came, and the percemtage listributions are |
roughly congisienc.

 The Jata in Tables 6 and 7 project a dacline
in the rate of relative transfor of employmsnt from agriculture.
Jable 7, in faci, projects an increasc in the absolute numbers

6 Irployment is defined as the mummber of persans actually
working. Produciivity, in this, is ignored so thai urder-
aployaent is not captured by the data.

3ee felley and ‘ali, JAppeniix I.
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1975 __ 1980
Jecior Numbers Percent Numbers Percent
(1000 persons) (100C persons)
Agriculsure 78.0 20,1 57.5 17.1
™ lsiry 70.C 18.0 127.8 22,k
Services 2454 61.9 3i5.5 60.6
‘oial 3%3.3 100.0 5755 100.9

source: YWillian Helley and Alan Salt, "Manpower Development in
the Hashomlite Kingiom of Jordan with Special Reference
50 the Jordan Valley" (Prelinminary Trafi). Hashemite

Kingiom of Jordan, Jordan Valley Commission and U.S.

Agency for International Developmen:. March, 1976.

amployed in agriculture--from 75 thousand in 1975 to 98 thousand
in 1960, A
Mrect estimaltes of the fraction of the 79 thousand
aloyed in agriculsure which are woridng in .uryland production
Are noL ol ava.‘-.la‘:.wle.3 A rough indlication of tais, however, :uay

be obialnel froa =rployment iata for the Zast Jordan Valley

Wta from the 1575 Agricultural Census are not yet published.

Jhe Missior has been told, informally, it may have access to
the iata vhen “ahulated.
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far 1?773.9 Survey results showed 15.7 thousani agriculural
workers resident in the Valley. The diffarence, 63.3 thousand,
nrobably overstates the énployment in upland agriculture because
regident labor is augmented to an unknowp extent by seasonal
ani other short-term labor resident in the uplands., In fact,
migration or cormuting is two-way, depending on the season, but
the net movement appears to be strongly toward the Valley.

The mumber, 63.3 thousand, is 80 percent of
the total employed in agriculture. Admitting this to be an
overstatement of the case, the overwhelming proportion, perhaps
two-thirds to three-quarters, of those employed in agriculture
are in dryland farming. |

Upen unemployment throughout Jordan is very

low e Lo the country's own rapid growth in recent years and

that of other couniries in the region. The unemployment rate for'
1975 was estlimatei, natiomally, at 2.1 percent.lo These rates measure

only open unemployment. A farm operator is fully employed by definition,

-

HKJ, Department of 3tatistics, "Social and Economic Survey
of the East Jordan Valley, 1973," Amman, June 1973.

15 Keliey ani Salt, p. 17
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and seasonality, particilarly in dryland faming, results in ’
signmificant underemployment in this subsector. For example,
survey results in the dryland farming area near Kerak showed
shat the average mumber of days worked per year per man was
126,13
C. Physical/Climgtological Setting

Dryland field crop production in Jordan (Bast
Bank cnly) is gemerally limited to that area receiving 200
milireters and more of rain each year and whose topography
ani scil resources permmit reasonably effective tillage. This
ares ig estimated to be about 6.18 million durmums (10 Jurams=

1 hectare) of 2 total East Bank area classified as agricultural H

1and of %.71 million dumums.}? Tts distribution by average
rainfall and topographic cetegories is shown in Table 8, below.

lashemiie Kingdom of Jordan, Ministry of Agriculture,
"Reporw on igricultural Zoning," March 1974

12 e total area of the East Bank 13 about 83,80 miliion
junums. (Total area and that classified as agricultural
land are given by the Lepartment of lands.and Surveys.)
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fiie i - THawrdbution of Zast Bank Lands Receliving Average Anrue:
Rainfall of 200 Millimeters and Over by Painfal} and
Topographic Categories :
Slope Categories
Rainfallt Q- 82 9 - 25}_ Totsl
" (am) (1000 Gurums)
200=350 2361.7 2283.4 LaL5.1
350-500 262.9 6L8.7 1.6
SU":'"E'J?' 6.1 61900 625!1
Total 2630.7 3551.1 6181.8

Scurce: Report on Agricultural Zoning

Much of the land in the highest rainfall category
is in mall plots. lying in valley bottoms and hillside benches
scat’.erel throughout the hilly areas to the east of the Jorian
Valley. The two lower rainfall categories occur nrimarily on
exvensive level or rolling lands farther east of the hills and to
the east of the Deai Sea and Wedi Arsba (between the Dead Sea and
the Gulf of Aqaba).

Soils throughout the ares tend to be heavy clay with
good moisture holding capabilities. Many fields are stony, and
rocks are sometires of a size to inhibit the use of light

equipment, such as field sprayers.
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Another perspective on the extent of the dryland
cropping area can be seen from the Ministry of Agriculture's land
use capability map (Figure 1) on which the approximate locus of
zhe 200 millimeter isohyet has been drawm. The area given as
the total in Table S is approximately that on the map indicated
as pry Parming and enclosed within the 200 mm isohyet.

Fron the table and map the area in Jordan with
potential for irylani cropping development is thus seen to be
sever~ly 1limited. Rainfall, the most limiting natural constraint,
is highly variable, both spatially and from year to year. On the
sastern siie of the dryland farming area, toward the desert, the
annual average can decline from 500 mm to 300 mm within the space
of 10 kilometers.

Amnual variation is reflected in the year-to-year
changes in average wheat yieids shown in Table 2. The extremes
“or the years shown, occurring in 1973 and 197L, were 18 and 96 kg
ver Jununr, respectively. & gross correlation beiween rainfall and
-hnat yields from “he checit plots (traditional techmology) in the
ismonstrations carried out by the Wheat Project ir shown in
Figure 2. Although the correlation is by no means perfect, the
jefinite positive relationship between yield anl rainfall is clear.

The severe limitation on agricultural land suitable
for dryland cropping places a premium on yield increasing
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vearwlogies for raising «dryland proiuction. Any such efforis
LnT 20T e Greccly withh the constraint posel by Iimisadi anu
vairiadie winter iainfall.

"

Te  Asronomic Sebid 13

"l. Irmaditional Technology

Tryland farmers in Jordan traditionally attempt
“0 obtain & crop cach year. A description of {ypical crooping patterns
~e ! rrohucsion methois from west Lo east, l.e., {ran higher to lower
average rainfail, is ‘aken primarily from Nabulsi, et. al.lb'b
a. The Uplani Area - in excess of L{¢ mm anmual
rainfall average. In this high rainfall area
there is snow most years. Fields are in general
snall, stony and irregular in shape making it
iifficult o use wheat farming machinery. Tillage
is minimal, often performed with a small, ani;nal-
irawn, steel-tipped wooden plow. There are few
surfaced roads to use when moving farm mchinéry'
or hauling Tarm products to market.

Wheat yields are good in those years when only

=2 Descripiion, here, of produciion practices is specific to wheat.
T: applies almost in toto ‘o barley and, in spirit, to all
irylanl {iei !l crops.

Ao Nabulsi, ». Abu-Sha'er, Z. Ghosheh, M. Aweila, L. Winters.
" Working PFaper for Jeveloping and Increasing wWheat Production
in Jordan." HKJ, Ministry of Agriculture, March 157.4.




z fair amount of rainfall is recorded. In normal
T wes years ¢ soil becomes saturated resulting
in a poor crop because of root-rots.

The usual pracidice in this area is to
broalcast about 15 kg of seed wheat per dumunm after
1 gool rain (50 mm or more). After broadcasting,
L2 s2s8d is covered with the small plow.

Yo chemical fertilizers are used. Wheat
varieties used are Horani Nawawli an- F-B.ls

VWeeding is done mostly by hand, but in a
imited way, backpack sprayers are used for
chemical control.

The crvp rotation usvally is wheat £ollowed
sa¢ et yoar by legumes or sunmer vagatavles.

b. - he vesieam Plains Aress 30C-L0O m aamual average

rainfalil cone.

This area is considered the best for the
nroduc:iicn of wheat in Jordan. dith good soil
ani relavively reliable rainfall, the westemn
plaizr arca is a more consistent part of the cowniry
for good production. Annual average waecat prodiction

ig cziima.ad to be about 5C thousand meiric tens.

1 . - . - ) .
=2 Forani an. I=) ar: fisum vardetles used i Sas'. Jordan since
the 79331y,
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Farming is somewhat mechanigzed, with 70
to 8C percent of the ares (600 thoussnd to 650
thousand dunums) being plowed and harvested with
machinery. Tillage is done by tractor-draum
dsk plows or mold board plows. Tields are
seeded by hand broadcasting. The seed them is
rovered by a iisk harrow to depths varying from
zero w 10 ecm. Only about 2 percent of the ares
is seeded by grain drills because these are not
reatily available to farmers. For the vast
majority of farms, machine services are providex
by custon operators.

Seed whoat is planted anmially at rates between
S and 15 ig/3u. Most of the sead wheat is from
the farmers' commercial fields. Wheats usged are
mostly of the varieties Horani Nawawi and F-8.

Little chamical fertilizer is used. Themical
weed control is just begimning to be used.
The Eastern Areat 250-300 mm of average armual
rainfz11.

The aroa receiving this amouns of rainfall is

ectimated vo total 700 thousand dunwas. The lani



is suitable for the use of all farm mchineiy
on about 95 percent of the area. The remaining
S perceni is preferred for planting of forest
or fruit trees.

The land is prepared for planting by tractor-
drawn diiskk plows. The seed is broadcast by hand
on 95 percent of the plantings with grain &xills
being used on the remaining S percent.

The normal seed rate varies between 5 and 7
kg/d of Horand Nawawi or P-8. MNoat of the seeu
wheat used is from commercial production. Though
wheat dominates throughout the area, barley procuction
beccmes significant at lower ralafall.

About 2 percent of the area is fertilized with
ammonium sulphate at an average rate of 10 kg/du.

Farmers generally plan on a crop each year,
usuzlly waiting for soil moisture to become adecuate
for seeding. The uncertainty of rainfall creates
~ a decision problem. The point of no returm is
i i-Tebriari. At this time the farmer rust
deciic to plant and hope tha. lat;af rains will o=
alojuale for a wheat cron, not nlant at all and

Whersby, in effect, fallow forr & seasan, or if
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alequate rains follow, plant a swmer crop of
grain legumes such as lentils, vetches or
chick peas.

Chemical control of weeds is lirdted to about
1 percentlé of the wheat area because of few
available sprayers. Hand weeding is done on a
amall scale, not exceeding 10 percent of the area.
Harvesting is typically by combine.

d+ The Desert Areas 200-250 mm of average annual
rainfall.

Wheat is still the major crop in this area,
but barley is also prominent. The area, because
of irregularity of rainfall, produces & wheat
crop once every S or 10 years.

Most of wheat seed is broadcast by hand an .
the swrface or in the dust. The seed will be
planted or covered by tmctor carrying disk plows
or disk harrows.

The seeling rate is between L and 5 kg/du of
local varieties, or mixtures of unknown source

when bought from farmers on the local markets.

This was jeseribel in 1574. Chemical weed control is spreading
and the percentage 1s probably larger today.



- 26 -

Chemical fertilizer and weed control are not uased.
Hand weeding is not dome because of the high cost
and scarcity of labor.

Farmers do not follow a rotation program but
plant every year. Seeding is done in November.
Harvesting is done in June in good years by ccabine
harvesters, by hand with sdckles in fair years and
grased by livestock in the poor years.

In summary, the traditional dryland cropping system
throughout the East Bank area can be described as cne of minirmum
input: inadequate seedbad preparation; traditional varieties sowa
without regard for seed placement; little or no chemical fartilizors;
chemical weed control at an early stage of adoption; no plammed
fallow program in the drier regions (less than 300 mm average annual
rainfall).

2. ‘Modern" Technology

In the eight years of the Wheat Project, Ministry of
Agriculture technicians and Cregon State University specialists
designed and demonstrated a technological package for wheat production
which proved itself capable of incressing wheat yields by averages of LO
to 70 percent over traditional methods. The elements of the packuge were:
a. Tillage. Tillage practices under the Vheat Project
Wwere aimed at soil and water conservation and :he

preparation of a suitable seedbed. In anmual
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cropping areas fall plowing wes followed by
harroving prior to seeding. In the lwer rainiall,
susmer fallowed aress, deep plowving was followed
by harrowing to maintain s dust mulch and greger
seedbed and rod weeding to keep the fallow ground
veed free. Typically, these vere one pass witis
the swesp plov and two or three with the red
weede¢r. In all cases tillage was done on the
contour for soil and water conservation,

Seeding, Seeding wes done with a grain drill,
algo on the contux and late in the £all, in czder
to properly mater, and thereby cave, seed &id to
achieve proger seed placement.

Fertilizer, FPortiliser was applisd tc all
demongtration plots in amounts ranging frem 1.2

to 6.6 kg/dunam of nitrogsn and 1.4 to 4.2

kg/du of Fp0,, depending on rainfall.

Chemical Veed Coutzol, All democustration ploto
veceived 100 gramp por dumm of 2.4.D agplied in
solution vith either joom-type cr knagsack sproyer,
Harvesting was by cembine, |

3, CEattn Results
Average yields and mescures of yileld wariabjlity



for the :i-outration program in three governmorates of Jordan over
the pertcd 1967/68 - 1973/76)7 are shovn in Table 9, balsw, for both
dmttauqn and check (control) plots. -

Average governorate yield differences b;tvun
demonstration and check plots ranged from 41 to 52 parcent in the
sonual demonstrations and 43 to 68 percent in the fallow demomstrations.
Ignoring possible biases due to unreported data, 2ll yield increascs
had less than a 5 percent probability of being due to chance alome.

Schmisseur points out in his final reportl® that in
the annual demonstrations the comparisom is not between modeym tecinology
and traditional wethods since project staff managed both the demoustratiam
and check plots. The difference in trsatment between the two was that
the demonstration plots received both chemical fertilizer and hexbicide,
vhile the check plot receivid neither. Tillage and the use of the
grain drill wvere the same on each. .

In the fallov demonstration program the check ploi:
can be called traditional technology because they we~e managed by the
farmers themselves.

The yield increase in the annual demonstratioms caa,
therefore, be said to be due to the fartilizer/herbicide combinstica,
but in grain.drilled vheat. It says nothing nSout the impact dee to

17 Deta not roported in all years in all govermorates

18 W. E. Scheisseur, "An Zconomic Evaluation of Dryland Wheat

Technologies Introduced in Jordan." Oregon State University
Coatract. AID/sa.C-1024. January 1, 1976.
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Table 9 - Average Yields® and Yield Variabilities on Demonstration

_G__ov/ernorate

and Check (Control) Plots i
Program. 1967/68 - 1973/74

Number of

Mean

Demonstrations Yields, X

A. Annual Cropping

1.

Irdid
Demonastration
Check
Percent Increase

. Amman

Democustration
Check
Percent Increase

Kerak
Demsustration
Check
Percunt Increase

B. Susmer Pallow

1.

3.

Irbid
Demonsgtration
Check
Percent Increase

. Amman

Demonstration
Check
Percant Increase

Kerak
Demonstration
Check
Percent Increase

29
29

24
24

17
17

10
10

N~

168
119
41

218
52
165

110
50

137.

196
129
2.

163
97
68

mothc Wheat Project Demonstratiion

Ralative

Variance, $2 Vzriance, (s)?
3558 0.126
1003 0.0708
4550 0.0957
2774 0.136
46367 0.160
2393 0.1978

922 0.0491
1873 0.203
331 0.0863
2199 0.132
1060 0.0399

.-9409 0.1796

@ statistics computed over all plots and years for each govermorate
fran reported data

Y Data not rveported for all years in sll governorates.

Source:

W.E. Schnigseur, op. cit. (Draft)
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tillage or to the grain drill itself. The program gave no inform:tiom
on the effect of fertilizers and herbicides on hand-sown wheat.

A single experimeat on the effect of fertiliser cn
hand-sown wheat vas carried out at the University of Jordan's Fsculty
of Agriculture in 1976/75.19 Two plots receiving no fertiliser hcd
an sverage yleld of 55 kg per dumm, vhile four plots receiving

12.5 kg per dunwm of each of smmoniua sulfate and superphosphats 2t

planting in December had an sverags yield of 112 kg per dunam. The
plots received 347 ma rainfall during the November 1974 to March 1975
seasocn. This is clearly within the amnusl cropping rainfall soms.

Schmisseur also points owt that the difference in
yields in the fallow democmstrations is due to more than the phyeical
elements of the ncv technology. Also impoztant i.s' the difference in
mansgement capability between vheat project staff and traditiomslly
oriented farmers. ,

These differences also show up in yield variability.
As measured by the variance, S, yleld variability is grester im che
snnual demonstration plots than in the smnual check plots. In the
fallew -onstration plots, yleld variability tends to be less thcn
in the fallow check plots. '

When variability is measur:d relative to avorage

19 N, Dueiri, A. Steitiech, A. Beqaa'en. '"The Bconomics of Fertilizer
Application on Wheat Under Dry Parming Conditions, a Proliminary
Report, 1974/75." University of Jordan, Paculty of Agriculture,
Department of Agricultural Economice and Extemsion, Janmusry 1976.
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yield, (sﬂ)z. that for the demonstration plots wvas less than that
for tke check plots on annual cropping d'mnuutions in two of the
three governorates and, to be sure, on all the fallow damonstrations.
This suggests that the additional technological inputs may reducs
physical yield risks in addition to incressing average yields.

4. Enovledge Gaps

Despite the significant incresses in yield associcted
with additional technological inputs, their adoption rate has baen
disappoirting. Only chemical veed control has achieved any sigrificant
adoption by farmers, vhee Ministry of Agriculture personnel estimste
that, for the 1974/75 season 25 percent of the vheat land requiring
veed countrol actually received 1t.20 Some 1ncr§uo {n the wse of
cleaned seed, treaated for fungus disesses, is reported to have
occurred in the Irbid region. The cooperative movament, being
promoted {n this region vwithin the framework of the UNDP/FAO Project, .
Ircegrated Agricultural ﬁovolo,-n: of the Rainfed Areas, is cradited
vith this incresse. This suggests that one factor in the slow and

fragmunted sdeption of the package was its cnlutty.‘ It was
prasented by the Wheat Project as an intograted vhole, and as such
it vas s great snd complex departure from the familiar. $Specific

diagnoses, relative tc 15 agroncmics, sre given ‘bolov.

20 Norwsn Goetze and David Moore, "“Constraints of Adoption oI
Improved Wheat Production Practices in Jordan." USAID/O8T
Contract AID/3a-C-1024. Janmary 1976. p. 1.
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Ressarch

Gostze and !(oot;. i{n their report reviewing
the Wheat P:cjoct.n point out a nusber of
research gaps in the agronomics of new deyland
technologies. These imply s resecarch progr.m
aimed at examining the productivity of the
components of the technology package and,
along with knowledge gaps in the social and
economic envirommant of dryland peod.-etton.zz
suggest that too little i{s known to intelligeatly
program large volumes of material resources to
this subsector.

They recommand a continued agronomic
research commitment in:

(1) Stand Bstablishment
"~ The need is for a method of seeding

vhich approaches the physical dloetivcuﬁ
of the grain drill vithout its great
investment cost. Specific agronomic
qQuestions relate to

(a) effect of soil type on machinery design
(b) seeding rste

21
22

Goetze and Moore, op. cit.

See section E, The Economic Saetting, below.
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(c) seeding depth
(d) rov specing
New Varieties. They argue that existing

varieties may be e constraint to i{ncyrcased
production as other elements of improvsd
technology come into uwse. Thsy arguc

that nev varieties mwst be gesred to the
"technology expected to be in use S tc 10
years in the future because of the long
lead tims involved in plant breeding.”

As & comment on this, it showld ba

pointed ot that forecasting technolory

in use that far ahead {3, itself, s sudject
for careful analysis. In any case an.
explicit assumption about predicted
technology must be part of the plant
breeder's vork. Purther, it seems uniikely
that Jordan has the resources to mount &
program of basic variety develogment. An
armchair benefit.cost n;-lyoh suggests
that testing selection from new vavrietles

developed eslsewvhere would be more economical.
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Cropping Sequence. They argue that too

1ittle is known about the spetial
distribution of cropping rotstions uiich
tske maximmss advantage of average
available raiafsll.

Along with research designed to
delineate, agronomically, the rainfall
zones, a great deal of research is
required to design low-cost tillage
programs vhich are soil and, particularly,

vater consexrving.
Fertilization. Ministry of Agriculture

scientists have indicated that knowlcdge
of nitrogen fertilizer response is 8o
limited as to inhibit them from making
sny but the most conservative uc-endnt.tom.
Knowledge of phosphorus response is cven
wore limited.

Coetse and Moore argue that a
fertilizer response probably exiasts, at
least in the wetter areas. Tals is
corroborated somevhat by Schmisseur's

data for the annual desonstration plots,
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discussed above, although there wvas a
confouding of the effect due to
fertilizer and that due to chamical veed
control. The effect, also, uas msasured
ou grain drilled and properly tilled
plots. Further confirmstion was obtcined
from the Duweiri, et. 2l., experimeni on
hand.sown plots.

These results are much too limited
to justify a fertiliser action progrm.
Goetze and Moore recommend @ large r:mber
of simple experiments to map, spatizily
and temporally, the zones of responsc for
nitrogen and phosphorus. Once respoase
zonas sre known, later experiments c::.i
refine the data in terms of responsc
curves.

Knovledge of fertilizer responcs,
particularly on hand.gowm cereals, toems
extremely imporytant as fertilizer is an
input vell.suited for small m
adaptation. It is almost infinitely
divisibl¢ and vequires no more thsn
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seasonal credit for i{ts financing.

Weed Control. Chamical weed comtrol,

as pointed out sbove, is the one clement

of the technology package gaining

farmers' scceptance. Possible reasons
are: |

(a8) 1its effect i3 almost immedimt:ly
apparent;

(b) 1t is relatively low cost om a
custom application basis}

(c) techaical expertise i3 requircd of
the cwstom operator, rather tian
the farmer;

(d) 1ike that of the combine harvcster,
but unlike that of stand uu;am_l-n:.
its porceived effect is indepcndent
of other agronomic practices.

Goetzo and Moore point out that as

technology improves, second genera:ion

veed problems, involving heavier
infestations and new problem specics,

vill emezge. They urge the need to

anticipate these problems vith rescarch
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so chat solutions can be "taken oif
the shelf” wvhen required.

Extension

A gap in extensicn work is also pointed

out in the Goetze-Moore report. There was
almogt no involvemant of the regular
extension service in the operations of the
Wheat Project. As a cousequence, sxteusion
personnel are not vell.scquainted with the
technological package; they could not be used
to reinforce the initial impact of each
demonstrationi and they could not play
extension's vital vole of feeding back
farmers' rsactions to Project staff.

Thus, extension veaknesses slso teadbie
the programming of large-scale um:cﬂ_.a?.
assistance to the subsactor, and streagthening
extension and agronomic resesrch vmst ta early

priorities in the subsector's dovelopmcuat.
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E. Economi¢c Setting
1. Micro-Econgmic Elements of New Wheat Technologies

Partial budgets, prepared by Schmisseur?3, provide
partial answers to the question of the basic profitabllity of the
Wheat Project's package. Tables 10~12 indicate that the adoption
of fertilizer and weed control is profitable for farmers in anmuzl
cropping zones who are already using tillage and grain drills.

Tables 13~15 are the partial budgets for the
adoption of clean fallow, chemical weed control, fertilizers, and
grain 4rills in fallow rotation zones. It is seen fram the tables
that the technology package is of questionable profitability. In
the Irbid Govermorate adoption results in a loss on the basls of
weighted average ylelds, and from theryleld data for the years
reported, the adopting farmer would achieve break-even or better
approximately half the time. In the other two gavemouu.;, Ammcn
and Kerak, results are samewhat better, but losses would result in

one out of every four years.

Although Schmisseur did not have the data, and <ime

does not ncw permit its collection, budgeting analyses of tillage,

grain drill, fertilizer and chemlcal weed contivol versus traditicnal

practices in ammual cropping zones would protably have yielded

23 These are from both his draft and final reports, op. cit.
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Table 1C - Additioml Costs and Returns on Average to ;m

e Farms Ad and Chemi
Ccnt.rol. Irbdd Govamonto. Prices.
Unit PrG;st Change in
It Quantity or ce Cogt or Return
(per &mum) ~JD/Unit JD/du
1. Revenue Increases
Increased yield I kg 0.065 3.185
2. Cost Increases
Armonium sulphate 17.5 kg 0,061 ' 1.068
Super phosphate 13.5 kg 0.021 0.268L
Herbicide spray 100 gr 2-4-D - 0,350%
Subtotal 1.702
Opportunity Cost, |
108 0.170
Total Cost Increass 1.072
3. Increase in Net Revenue 1.313
'« Break-Even Yield Increase 29 kg/du
5. Percent of Years Break-Even Achieved® 100

8 Custom application and material cost

® Based on average yleld increase in demonstration plots in all
years 1967/58 - 1973/7L

Source: Schmisseur draft report, op. cit.
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Table 11 ~ Additional Costs and Returns on Average to Larger than

Unit Cost Change in
Item Quantity or Price Cogt or Ra
(per dumum) JD/Unit (J0/&)

Average Farms A Fax ey and Chemical Weed
Control. Arman Govermorate. 1975 prices.

1. Revenua Increases

Increased yield 7% kg 0.065 4.875

2. Cost Increases

Ammoniun sulphate 16.0 kg 0.061 0.976
Super phosphate 15.0 kg 0.020 0.300
Herbicide spray 100 gr 2-U4-D - 0,35¢3

Subtotal 1.626
Opportunity Cost '

1c8 ' 0,162

Total Cost Increase 1.789

3. Increase in Net Revenue ' 3.086

L. Break-Even Yield Incresse - 28 kg/du

5. Percent of Years Break-Even Achieved’ 100

3 Custom application and material cost

® Bgsed on average yield increass in demstration plots in
5 years 1967/68 - 1970/71, 1973/7hL

Source:

Schmisseur draft report, op. cit.:




Table 12 - Additional Cogts and Returns on Average to I_-gxer Than
Aversge Fywms Adopting Fg;t_i_].gg and Chemical Weed

Control. EKerak Governorate. 1975 prices.

Unit Cost Change in
Item Quartity or Price Cogt or Raturp
1. Revenue Increase ,
Increased yield 56 kg 0.065 3.640
2. Cost Increases
Ammonium sulphate 16.5 kg 0.062 1.023
Slmel' mowt@ 1305 n 0,022 00297
Herbicide spray 100 gr 2-4-D - O, éio
Subtotnl 1. 70

Opportunity ccst,
108

Total cost increase

w1

3. Increasse in Net Reveinue 1.803
L. Break-Even Yield Increase 28 kg/du
S. Percent of Years Break-Even Achieved 00 -

2 Custom application and material cost

b Based on aversge yield increase in demonstration plots in
5 years, 1567/68 - 1970/11, 1973/74 ‘

Sources

Schrdsseur draft report, op. cit.



Table 13 - Additional Costs and Returns on Averags to

1.

3.

ar Thar

Average Wheat Farms in Irbid Govermorate in Adopting
Clean Fallow, F tion eyl Wead Cor?t
and Grain Drilling Technology Package. 1975 prices.
Unit Cost Change in
Item Quantity or Price Cost or Return
Ravenue Increase
Increased yield k1 kg 0.065 2.6
Cost Increases
Sweep 2X 0.436 0.c72
Rodweed X 0.436 0.872
Grain &ill 0.791 791
Ammonium sulphate 1L.5 kg 0.061 0.635
Single super phosphate  12.5 kg 0.021 0.283
Custom herbicide spray® 100 gm 2-4-D - 0.350
Opportunmity costs® 1 - 0.300
Cost Reductions
Elirinate
Deep plowing 2X 0.250 o.sgo
Hand Seeding 0.250 0.220 |
Light dHsc 0.150 0.2.50
Seed savings 2.0 kg 0.065 0:230
Total Cost Increase 3.203
Increase in Net Revemue -0.638
Break-Even Yield Increase 51 xg/du
Percant of Years Break-Even Achisved® 50

Custam application and material costs

Ten percent of increase in direct costs

Based on average yleld increase on demonstration plots in four

Source: Schmisseur final draft, op. cit.



Table 1l - Additional Costs and Returns on Average to Larger Than
Average Wheat Farms in Amman Govermorate in Adopting
Clean Fallow, Fertilization, Chemical Weed Cantrol, and
Grein Drilling Technology Package. 1975 prices.

Unit Cost Change in
Itex Quantity or Price Cost or Retumm
(per durum)  JD/Unit (JD/a)
1. Revenue Increases
Increased yield 67 0.065 L.355
2. Cost Increases
Sweep 2X 9.L436 0.872
Rodweed 2X 0.436 0.872
Grain drill 0.791 o193
Ammonium sulphate 15.5 kg 0,061 « 96
Single super phosphate  11.0 kg 0.020 229
Custom herbicide spray® 100 (;n 2-4-D - 350
Opportunity costs® 1 - 30
3. Cost Reductions
Eliminate .
Deep plowing 2X 0.250 0.500
Eand seeding 0.250 0.250
Light disc 0.150 0.150
Seed savings 2.0 kg 0.065 04132
Total Cost Increase 3.323
4. Increase in llet Revenue 1.032
S. Break-Even Yield Increase 51 ks/du
5. Percent of Years Break-Even Achieved® : 75

Custaon application and material coat
Ten percent of increase in direct coat

Basel on average yi;ld increase on demonstration plots in L yecrs,
1968/69-1970,711, 1973/7L

Source: Schmisseur final report, op. cit.




Table 15 - Additional Costs and Returms on Av

2.

3.

e to

er Thar

Average Wheat Farms in Kerak GQovermorate in Adopting

Clean Fallow, Fertilisation, Chemical Weed Control d
Grain Drilling Technology Package. 1975 prices.

Item Suantity
(per dumm)

Revenue increase

Increased yield 66

Cogt Increases

Sweep X
Rodweed r-) S
Grain drill

Ammoniun sulphate 13.5 kg
Single super phosphate 9.0 kg
Custom herbicide 100 0? 2-4=D
Opportunmity cost 1

Cost Raductions

Eliminate
Deep plowing 2X
Hand seeding
Light disc

Seed savings 2.0 kg

Total Cost Increass
Inc:ruao in Net Revemue
Break-Even Yield Increase
Percent of Years Break-Dven Achisved®

Source?

Custom application and material cost

Unit Cost

or Price
unit

0.065

0.250
0.250
0,150
0.065

Tan psrcent of increase in direct costs

Change in

Cosgt or Fs
' !.'!WduS

Based on average yield increase on demonstration plots in four

years, 1968/69, 1971/72-1973/74

Schmisseur final report, op. cit.



similar results. The adoption of the package would also be of
questionable profitability under anmual cropping and would be
subject to similar risk.

The conclusion of the previous sectian, that
the technology package may reduce physical yield risk, must be
modifieds though physical risk may be reduced, financial risk of
adoption is increased. ‘

The cost of the technology package is a basic issue
in its profitability and adoption. Haldorson2l argues that custca
rates for machine services are not excessive in Jordan, beilng oniy
about 60 percent of the charge for similar services in Oregon. Es
further argues that higher custcm rates could be Justﬂ#d in Jordan
in that amall fields and distances operators must travel reduce
operating efficiency. He could have added that basic machinery
investment and many direct operating expenses (e.g. fuel and cparé
parts) are more costly in Jordan than in the U.S.

At the custom rates showm on Tables 13-15 for |
plowing, the operator makes a quick pass over the fleld the long
way, usually up and down the slope. The field is left rough with
many heavy clods. The field is seeded by hand, after rains have

2l Leonard Haldorson, "Availability of Goods and Services for
Improved Wheat Production in Jordan," USAID/OSU Contract
AID/sa-C-1024., October 12 to December 23, 1975. pp 1L and 15.
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amoothed the earth to some Mt, and then covered with a light
disc, also the long way.

Farmers complain of the quality of land preparatiom,
but apparently the value of plowing and seeding on the contour is
not perceived as being of sufficient value to warrant their
willingness to pay the additional costs involved.

Grain drilling, if done on the contour, could
overcome much of the disadvantages of earlier land preparation.
The grain drill is an extremely expensive machine. Imported from
the U.S. the cost is around $3,600, and Schumisseur estimated the
per dumum charge at JD 0.791, the highest éout of all operations
considered. Drills imported from Spain were purchased by the

Ministry of Agriculture for about $,100, still very expensive. At

this price the per dunum charge for drilling would be about JD 0.500,
not enough reduction to alter the partial budget's outcome significantly.
An obvious need is to find ways of reducing the
cost of the package. Research is required on (1) the effect of
reducing tillage under both annual cropping and fallow regimes;
(2) lower cost, perhaps amaller machines suitable for individual
farmers' ownership; and (3) alternative methods of seeding.
A partial package, involving only chemical weed
control and fertilizers and, as they become available, more
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A

productive cereal variaties, seems a more ﬂnble starting point than
a complete package, even though positive interaction effects of
good stand establishment are foregme.

The alements of the partial package are suitable
for adoption on small farms in that they are infinitely divisible,
their impact is perceived in a relatively short period of time, and
their financing requires no more than seasocnal credit.

The yield results of the ;1.:319 experiment with
fertiliser on otherwise traditionally managed wheat, by Dueiri, ev. al.,
was discussed above. The application of 12.5 kg per dunum of eaca of
ammonium sulfate and super phosphate increased the yleld of durmm
fram S5 kg to 112 kg.2® The experiment was subjected to financial
analysis, and the resulting partial budget is showm in Table 16.

2> Incidentally, the experiment also indicated the importance
of technical assistance to farmers in the use of new inputs.
The experiment involved eight plots, for which the results of
only six were discussed above. All eight plots were sown in
mid-December, and on four, those averaging 112 kg yield,
fertilizer was added at seeding time. Two plots received no
fertilizer, and two received 12.5 kg of ammonium sulfate per
dumum in late March. A priori knowledge suggests that Marca
is too late for nitrogen to have a positive impact on December-
soun wheat, and the results, 51 kg average yield, showed it.
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Table 16 - Additional Costs and Returns From Fertilization of
Hand-Sown Wheat. Amman. 1975.

Unit Cost Change in
— o) eds  Gvar
1. Revenue increase
Increased yield 57 kg  0.085 (0.065)° 2.850 (3.705)°

2. Cost increases

.5 kg®  0.080 (0.061)° 1.000 (0.762)P
5 0.2%0

Ammonium sulfate 12
Super phosphate 12.5 kg® 0.020 0.250
Total Cost Increase 1.250 (2.012)P
3. Increase in net revenue 1.600 (2.693)
L. Bemefit-cost ratio 1.78 (3.66)
5. Break-even yield increase 23 (16). xg/d

3 Includes material, delivery, and application costs

b Numbers in parentheses reflect prices used in the Schmisseur
budgets _

Sources Dueiri, et. al., op. cit.




The Dueiri, et. al. outcome shows a bdenafit-cost
ratio of 1.78, not all that great when compared to the BCR's of
5.00 and greater for fertiliser-variety techmologies in the humic
tropics. The Dueiri, et. al., vields combined with the prices used
in Schmisseur's budgeting give a BCR of 3.66, still low for gaining
rapid acceptance by traditional farmers. |
. The latter prices may be more realistic for the
near term. Current (spring 1976) market prices for top quality
domestic durum are reported at about JD 79 per ton, and fertiliser
prices have fallen sharply from their 1574-1975 level.

These BCR's are not all that bad for an essentially
fertilizer-only techmology, but they are probably too low for rapid
adoption by traditional farmers. Typical farmer BCR's would be
vell below those of experimental (or even demcnstration) results..

Further research on the geographic and temporal
digstribution of fertiliser response under both traditional and
(more or less) modierm management gystems is an obviously urgent
requiremant. Additionally, the ssarch for higher ylelding varieties,
again under both trasditional and modern management regimes, must de
accelerated. |

Partial budgeting results appear only an paper and
beg a number of questions concerning the enviromment within which
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adopsion occurs. Important among these ares

3. Mamers' lnowledge of and attitudes toward

new technologiss

b. Farm sise and tesure

c. Personal characteristics of dryland farmers

d. Input availability

e. Marketing and price policy

The following subsections discuss each of these
in tum.

2. Adoption Rates, Knowledge, and Attitudes Toward

New Technologies

From interviews conducted with a sample of 200
farmers in the Irbid Governmorate, !@!\n-an:l.a6 ectimates adoption rates
for the eimnts of the Wheat Project technology package generally
in line with those re§orted by Ministry of Agriculture techniclans -
(see Agroncmi~ Setting, above). These are summarized belov in
Table 17.

The high rate of acceptance (65 percent) of cleanad
and treated seed appears to be based on the apparent low cost and
simplicity of the techmology, the fact that seed is the one tangible,
material imput farmers have always used, and the simplicity of the

26 M, Haitham El-Hurani, Economic Analysis of the Developmant ci
the Wheat Subsector

s w -t o o




Table 17 - Adoption Rate of Improved Imputs Distributed by Rainfall Zone

Rainfall Zone
Improved Imputs 250 mm 250-300 300-00 IRes) A1l Zones
(Percent of Farmers Adopting)

Proper tillage practices 0 0 0 0 0
Improved seeds

a. Genetically improved o o o 0 0

b. Cleaned and treated ' ) B

local geeds 0 67.1} 75.71 100.00 65.0

Use of grain drills 0 0 4.29 0 1.5
Chemical feriilizing 0 0 14.29 L3.33 11.5
Chemical spraying 0 0 25.71 53.33 17.0
Clean sumner fallowing 5.71 3.33 2.5

Sources Hurani, op. cit.

- 15 -
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argument that better seed produces better crops.

Adoption rates for the cther practices aie
consistent with earlier obsemtion/s and with the arguments abou't
the adaptability of fertiliger-chemical technologies to amall farm
use.

Jurther results of the survey can be sumarized
as follows:

a. Most farmers have heard of the newer practices
or imputs covered in the survey and would
adopt them if convinced of their profitability.

b. In general, however, farmers' knowledge of tie
productivity and cost of the newer practice
or input is very limited. This is revealed by
the wide range of responses when farmers were
asked to estimate costs and yield effects,
including a significant number who refused %o
make quantified ectimates of yield increase
from adoption of each.

Similar results are appearing from a less formalised

series of interviews being carried out by staff maﬁz;bors of the Ford
Foundation currencly headquartered in Amman. Farmers are aware cf

the existence of new methods; they are ignorant of costs, effects,
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and specific techniques; and they have littls kmowledge of
convenient input sources. A draft report of this work is
expected this sumer.
3. Farm Size and Tenure

The size distribution of agricultural land
ownership in the Irbid, Amman, and Kersk Districts, excluding
the Jordan Valley, is shown in Table 18, The averasge size of
ownership ranges fyom 34 to 61 dunums and the fraction of
ownership units lese than 50 dunums in size ranges from 0.72
to 0.55.

These data cammot be directly interpreted as

farm sise indicators in armual cropping areas since they

a. moeasure only the ownership of registered
lands and give no indication of tenancy,

b. incluile lands in the more hilly areas whica
tend %o be in forests and fruit trees and
whose units tend to be smaller in size than
units in the flatter annual cropping areas.

On balance, these data would probably underestimate,

somevbat, farm sizes in the relevant aamual cropj:ing regions.
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Data gathered in preparation for the UNIP/FAO
project, Integrated Agricultural Develcpment of the Rainfed
Areas, currently under execution ia the Irbid Governmorate, show
that farm sizes in the field cropping region are very close to
those shown in the aggregate data of Table 18. Tae average
sise of holding?! in the project area is 41,2 dumms, and 78
percent of all holdings are less than 5C dumums in size. Farm:. in
the f£ield crop aress of Amman and Kerak are samewhat larger.

Informaticn on the incidence of some form of
tenpancy, as opposed to farming by a full owmer, is fragmentary
for the dryland farming regiomns. A survey of temure arrangemsnts
in two villages in the Baq'a, & productive area of larger-than-
typical farms north of Amman, showed a distribution of temure
arranganents as given below in Table 19.

Table 19 - s.bu on of Ho 8 of T

Type of Tenure et of Land Ares n;oma per

Full owmer-operated 18 193% 107.5

Full sharecropping 20 4828 2la.L

Mixed 49 40011 220.3
Total 78 16774 215.1

Source: UNIP/FAO, "I¥yland Farming, Jordans A Socio-Econamic Study
with Special Reference to Land Tenure Pborlems in Abu-Naseir
and Mubis Villages, Baq'a Valley." AGS:SF/JOR18. Tachnical

Report, No, 1. 1970

%" Wnere a holding 1s, in effect, & farm unit without Tega™d to tenure
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The 78 holdings had 185 owners of whom 112 wers
absentee.

Note that the larger holdings are in sharecropping
and mixed owned-sharecropped farms. This is not swprising as
farmers often attempt to expand their operatioms with limited
capital by renting. Note that mone of the holdings are remted
for cash, usually regarded as an econonically more efficient
form of rental, and one preferred by tenants bhut not by landlords.

Sharecropping can be theoretically as efficient in
the short-run as cash remnting if the variable costs of production
are distributed in the same proportion as is the produce. No
_informetion on this is reported for the Baq'y survey.

A similar survey in an FAO pilot project area
near Kcukze yieldsd the following information on tenure by
pumber of holdings but nov by sises

Holdings Percent
Full Owner-opersted 63 56
Mlly sharecropped 12 u
Mixed 36 32
Freely occupied (squatters?) 21 -1
Total : 12 100

20 soe A. M. E1-Zoobi, "FAO/Dryland Farming Project (JOR 13),
Socio-Econamic Survey of the Opersior Farmers in the Thiae
Pilot Areas of tue Project." Soclo-Economic Studies Se:-ies
No. 8. UNIP/FAO and Ministry of Agriculture. 1973.
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Sharecrop leases are typically oral and typically
for the crop season, though they are usually renewed. Again,
none of the leases is for cash.

The high incidence of temancy shown in both
surveys suggests, if the results can be generalised, that for
much of the land there is little incentive for investment whocse
costs are not fully recovered in the same season. Thus, there is
little effort expended in terracing, land leveling, stone removal,
or obher soil conserving measures.

Division of crops and of costs for the
sharecroppers in the Kerak survey are given below in Table 20.

Table 20 - Divisions of Costs and Returns for Sharecropping Lecages.
rak Survey. ,

Divigon of
Division of Costs —Returns .
Landlords Tenants Land- Tenants Percent of
lords Tenantg
1. Plowed lands, Labor X ) L7
seeds, mech- \
aniged harvesting
2. land Labor, seed, harvesting ;/3 2/3 L9
3. Poor land Labor, seed, harvestirg 1/4 3/4 2
L. Unknown Unimown 0 1 28

2 The "freely occupiedi” holding
source: EI-ZOObi’ &o &t_o
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There was no apparent atiempt made to quantify
the division of costs betwesn landlo: : and temant, and it seems
unlikely that the division is close to the divigion of returms.

Lease improvements would help create incentive
for greater productivity, especially productivity increases
requiring lang-term invesiments. Included in such g list wouid be

a. cash rent

b. longer term, written leases

c. provision for compenstion for the remaining

1ife of investments made by the tenant

These tend to be rather sophisticated and demend
a strong business orientatiom on ﬂu part of the temant.

Land fregmentation incresses opereting costs,
thereby inhibiting increases in productivity. The Bag'a survey
showed that the 78 holdings were divided into 29l “ragnents, cT
almost four fraguents per holding.

The Kerak survey showed fregmentation on the
basis of ownership, not so useful as on the basis of the holding,
but still indicative (Table 21). Tenancy crestes the opporturity,
at least, for land comsolidation. Prlmutim;; by holding, aay
therefore be less, but probably not mich less.
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Table 21 - Fragpentation of Lands by Ownership, Kerek Project Area
Iegree of Fragaentaticn Huber of Owners
Consolidated 5
Two or three fragments 27
Four to =ix 50
Seven to nine 12
More than nine freguents 5
Total 99

Source: m-ZOobi, L. -c_i_tv-o

The inheritance laws are credited as the msjor
cause of land fragmsntation. All male hsirs get one full sharc,
and all female heirs receive a half share. land titles were first

registered in the 1930's under the British Mandate, so that by the

1970's some lands have had nearly iwo gensrstions in which to

be dvided and sub-divided. In the Bag'a survey ares it was
pointed out that 16,048 dumums were trensferred from 52 deceased
owners to 175 heirs. Sige of ownership fell from an average oI
309 du to 91 du in a generatiom, )

The inheritance law has its foundation in Islax.

Although a number of seemingly straightforward arrangements for




land consolidation or for the avoidance of further fragmentation
could be offered, religious and other deeply held social factors
inhibit their institution. In the Bag'a survey, just over 12 percent
of the farmers indicated agresment with the idea of land passing
to a single heir only. Fifty-aix percent of those who opposed the
ides did so on religiocus grounds; thirteen percent, in order to
avoid disputes among heirs; twelve of the opponents liked the present
system; and 19 percent gave no reason.
This notion of equity extends not only to the sise
distribution among heirs, but also to the physical orientation of
the land divided. Long narrow strips are laid ocut up and dowm
slopes in order that heirs share equally in both the poorer land
at the top and the richer land at the bottaom.
L. Personal Characteristics of Dryland Farmers
The Kerak survey29 also yielded information om -
the farm labor force in the project areas farmlly sise and composition;
age distribution of farm operstors, of the head of household and
eldest son; and non-farm sources of family incamms.
These data are sumarised as follows:
a. Sixty percent of all heads of household are
more than forty years old., Fifteen percent
arc over sixty.

29 See El-Zoobi, op. cit.




b.

Ce

d.
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About 60 percent of all heads of household

are illiterate.

But, of their eldest sons, 88 percent are literate.
Forty-gix percent of eldest sons have receivesd

at least the Intermediate Certificate (Jjunioz
high school).

Minimum farming experience of heads of housenold
is five years. About L7 percent have 25 yecrs
experience.

Farming provided an average of 126 days employment
per adult male equivalent worker a.rmuﬁ]y.
Forty-four percent of all heads of household

had other occupations, providing additional
family income. No estimate of this supplementary
income is given.

Families in the project area had an average of
0.86 adult part-time family workers. 7o the
extent these persons are otherwise gainfully
employed, their earnings form an additional source
of family income. | |

The picture presented here of the dryland farmirg

decision-maker is that of a middle-aged, illiterate whose farming




cperation occuples only a portion of his time and is likely to
provide only a portion of his income. To the extent that this
picture can be generalized to all of Jordan's dryland farming area,
complex new technologies of only moderate productivity are not going
to be very attractive.
S. Input Availability
The cost elements of the enterprise budgets presanted

earlier are meaningful only as inputs are available to the farmer
when needed. A wheat farmer in a smsll village near Kerak recemntly
asserted that a bag of fertiliszer, 50 kg, would cost him three dinars
over the price of fertiliger or JD 0.060/kg more than the JD 0.061-
JD 0.080 per kg for ammonium sulfate used in the budgets. His
argument. paraphrased through an interpreter, ran as follows:

"There is no fertilisver here in the village, and none

in Eerak. I must go to Asman to buy it. This means

a tax to Kerak, a bus to Amman, and another taxl

to the store. With luck, I can get back:sto the

village the same day. If not, I must stay in a

hotel and return the next day. In amy case, I

would have to buy a meal in a reetauran\;.; I could

only ca:xTy one bag of fertilizer on the bus. Besides,




-63 -

I couldn't go to Amman and returm with nothing for
my children. Anyway, I don't know how to use
fertilizer."

The village lies within the sone of 350-400 mm
average rainfall, so there is some likelihood of a positive wheat
yield response to nitrogen. DBut at that price it is not attractive.

Farmars in the village asserted that they had
little or no contact with extension workers and consequently had
1little knowlsdge of the use of such imputs. FPFurther, they had had
virtually no contact with Ministry and FAO staff from the Dryland
Farming Project which had bee:? providing technical assistance in the
immediate neighborhood between 1971 and 1975.

The story undoubtedly exaggerates the magnitude
of the problem. Nevertheless, it may be generalized that input
marketing, particularly at retail, is an element in the developmeat
of Jordan's dryland agriculture which requires strengthening.

There have not been any quantitative analyses
of imput markets, marketing operations, and market structures in
Jordan. A less formal analysis was carried out under the AID-spoasored
Wheat Project by Leonard Haldorson;C a fertilizer and herbicide dealer
in eastern Oregon, in November-December 1975.

3% Lecnard Haldorson, op. cit.




Haldorson was asked to look at and evaluate marksting
of fertiliger, tractors, other farm implements, and seeds. He
cauckntrated cn private firms, but he briefly examined the role o2 the
cooperative movement.

a. PFez rs

Although Jordan is a producer of phosphate,
it is largely exported as raw materisl. Phousphatic fertilizer,
triple super phosphate, is imported as are all supplies of nitrogen
in the form of ammonium sulfate. Approximately 15,000 tons are
imported and used amrually; half of this iy ammonium sulfate.

Five private dealers import fertiligers. The
largest and second largest importers have approximately 50 and 20
percent of the market, respectively. The remaining three have atout
10 percent each. .

Most fertilizer sales are in the Jordan Valisy
and other vegetable growing areas. Wheat farmers have been using less
than 1000 tons of ammoniun sulfate anmually. There are privately
owmed retail outlets in Amman, Irbid, Zerga and about 20 amall shops
in the Jordan Valley. Other retail sales are mades by about 20 agri-
cultural engineers employed by the five firms as traveling sales:an.

Cooperative societliss are becoming importanti
as retail outlets, particularly in the north in the Irbid region.
The Jordan Cooperative Organization (JCO) obtains most of its
supplies from the private importers and distributes them at cost
to the societles, absorbing the internal transport costs.




The Ministry of Agriculture has imported
fertilizer on its own account for distribution through the
cooperatives. Four thousand tons were imported in 1974 when fertilizer
prices were very high. ot all of this was s0old before world prices
declined in 1975. It is reported that when world prices fell, ths
Govermment induced private traders to masintain prices at a high
level until its own stocks were sold.

It seems likely that larger fractions of
fertilizer sales will be made through cooperatives, with more being
imported on Govermment account. Domestic marmufacture of diammonium
phosphate is included among the Five Year Plan projects, but production
will not be available before the end of the 1570's, if then.

It seems likely that a8 variant of Say's law
inhibits the spread of retail sales of fertiliser in the dryland .
areas. Private firms will not expand without some assursnce of
profit. The requisite demand, in turm, depends upon knowledge of
fertiliger's productivity, first at the research and then at the
farmer's level. Farm management and marieting research are necessary
coxplements to agronomic research and axtemnsioms.

b. Seeds

The Ministry of Agriculture and the JCO are

cooperating in a3 program to expand the use of cleaned and treated




seeds by Jordan's wheat farmers. In 1975, 855 toas of seed of the
variezies F8 and Horanl Nawawi were supplied to JCO by the Ministry
for distribution to cooperative societies at JD 72 per tom. Wheat
oroduced from the seed is to be cleaned to ssed quality, the amount
distributed is returmed to the Ministry via the JCO, and the
remainder purchased by the Ministry, for future distribution as
seed, at JD 72 per ton.

Wheat production in excess.of the amount of cesed
borrowed need n§t be returned to the Ministry, but may be a0ld asz
milling wheat. Present prices, one month bafore the 1976 harvest,
are about JD 70 per ton. These will no doubt fall at harvest tims,
but the Ministry of Supply is otferibg a support price of JD 65 por
ton for top quality milling vheat fram the 1976 harvest.

In order that seed production be attractive to
farmers at this pricé relationship, the cisan-out percentage would
have to be less than 10 percent. Jordanilan farmers tend to believe
in a strong positive correlation between sesd size and resultant
yieid. Farmers using seed cleaned by the Ministry in the past hsve
ingdsted on such large kernel sizes that seed yleld from threshed
or combined wheat has averaged closer to 60 percent:; Relaxation of
these standards for the seed distributed in 1975 resulted in a 50
percent increase in the quantity of seed available over that in

earlier years.
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Strict varietal purity was not maint&ined in
the 1975 program in order to distribute as much seed as possible.

A certified seed program is to begin with the 1976 planting.
Registered seed is to be produced on 1800 durums of Ministry-owned
land. Reglstered seed is to be distributed through the JCO and
cooperative societies to member farmers for increase to certified
seed.

A certified seed program can be a productive
venture on the part of the Ministry. It requires, however, signi-
ficant inputs of quality manpower to which the Ministry may not be
sufficiently sensitive. Its impact would be greatly enhanced if it
were built upon varieties more productive.than F8 and Horeni. Ncue
are currently available.

An alternative to the Ministry's undertaking
the direct production of registered seed would be to contract for
that production with qualified faymers or cooperatives under Mimistry
supervision.

c. Herbicides

In his report on a visit to Jordan in early 197U,°%

Haldorson roted a large increase in the use of chemical weed control
in wheat from his first visit in 1969. He observed that dealers had

more adequate inventories of both herbicides and equipment than

31 Lecnard Haldorson, "Commercial Herbicide Application in Jordan."

AID/OSU Contract No. AID/su-C-1Q2L. April 1974.
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earlier. Cooverative socleties in the Irbid region were making
herbicide application part of their services to members, and a
nwiber of custom operstors in the Irbid, Amman, and Kerak regions
hai started offering weed spraying services.
Fairly rapid adoption of chemical weed control
is not swrprising:
(1) It is low cost relative to hand weeding;
(2) Its impact on weeds is quickly perceived;
(3) The required expertise in application to
caereals is relatively minor and can be
concentzated in the hands of relatively fow
custam operators or cooperative socisty
axployees.
(L) Ite perceived effect is independent of other
agronomic practices.
d, Farm Tractors, Sales and Service
Betwesn L00-500 tractors were sold in Jordan
last year, the bulk of these in the 7O horsepower categcory. The
headquarters for all the gix dealsrs are in Amman. Some have brauach
offices in Irbid and Zarqa. The Zetor (Cgzechoslovakia) and Massey-
Fex;guson dJealers both had branch offices in Xersk, but closed theu
in 1973 vhen tractors were difficult to obtain. These may be recpaned
nov that new tractors are more readily available. No company hac a
branck in the Jorian Valley.
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Small farm siges inhibit the purchase of a
tractor by the individual farmer for his exclusive use. Most sal.s
are to farmers and others who will perform custom services. Sales
to cooperative societies, as a means of group ownership, are
increasing. Tractor purchases are often motivated by the need for
basic tranirortation, in addition to farm tillage work.

Tractor repair facilities are conceniratad 4=
Amman, though most of the larger towns have automotive repair shops
in which minor tractor repairs can be accomplished.

Haldorson observed, but did not note in his
report, that while dealers have considerable expertise in tractor
sales and service, they appear to have almost no familiarity with.the
use of the machine on the farm. He did point out that most tractcr
dealers have an assoclated automobile sales line and do not handle
other farm implsments. The "climate" for developing a comprehensive -
understanding of farm mechanization is absent. Thus the technical
assistance function performed by dealers in the U.S. is missing ix
Jordan.

e. Farm 1 ts

Cambine harvesters, moldboard and disc plows,
disc barrovs for covering seed, and field sprayers are virtually the
full range of implements sold for and used in Jordan's dryland farming
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areas.

Since almost all of Jordan's cereal growing
area is plowed by tractor-drawn plows, it can be described as being
well tractoriged but not well mechanized. Ministry of Agriculture
personnel estimate that 70 to 90 percent of the wheat and barley is

combine harvested. Seeding is practically all done by hand broadcosting,

followed by covering with the disc harrow. Fertiligzer, to the extent
it is used, is hand broadcast. Most weeding, if done, is with hand
labor, although spraying with 2-4-D is increasing.

Haldorson observed that while many implementas
currently being sold are imported, a number of blacksmith shops ir
ani around Arman were mamifacturing moldboard plows, disc harrows,
and field sprayers. In the last case firms used an imported kit of
pump, control valves, and nozrles, while tanks, booms, und frames
were manufaciured locally. Locally produced items, though crude,
were quite usable in his opinion. They were lower priced than im-
ported equipment.

A mmbei' of shops are mamufacturing spare perts
for implements sold by dealers, and some were considering the manu-
facture of gspike tooth harrows and tool bars for sweep and chisel
plows.

Blacksrith shops in other areas of Jordan were

performing major repairs to plows manufactured in Amman. It appeared
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to Haldorson that even in the villages these shops had the necessary
tools and expertise to do major blackamith repalrs.

The grain drill, as pointed out earlier, is
almost unknown in Jordan. Dealers reported ‘ﬂllt- they were unaware
of the type of drill most useful here. Indeed, over 25 different
possible types are aveilable--and expensive. Haldorson believes that
a simple, serviceable drill could be mamufactured by blacksmitas in
Jordan. Research on such implements, and others which may fit the
present level of tractorization, should be encouraged,

f. Cooperatives in the land F 0!

Most of the cooperative societies in the
dryland farming regions are in the Irbid area. That area has the
longest tradition of cooperation, imd thers are nov ten near Irbic
with about 2,000 members in scme 50 villages. One cooperative is
operating in Madaba, south of Amman, and four were recently formed
near Korak. Cooperatives exist in other areas, but thay are of less
importance for dryland cereals farmers.

The services they offer are inmput marketing
(seeds, chemicals, and group ownership and operation of machinery);
creiit, in which a land-owning member has a borrowing limit of about
JD 259 while a tenant's limit is JD 150-JD 180; produce marketing;

and some technical assistance to members.
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Subgidies to the societies consist of the
salaries of each society's manager and agronomist, low cost loans,
and low prices for imputs.

It is estimated that currently less than 10
percent of Jordan's wheat farmers are members of cooperatives. Bui
membership is increasing rapidly, and if the curremt trend comtimas,
as many as 50 percent would be members by 1580,

The achievement of this goal would require
tremendous inputs of trained manpower and capital. It is questionable
whether or not the goal could be reached and the societies maintain
the same high level of management and performance which is reported to
exist with the societies in Irbid. It is particularly questionablia
in the southern dryland farming areas, vhere the tradition of
cooperative business farms is weak.

g. Custom rato

Cooperatives are one way of spreading the
cost of expensive equipment among several units. The custom cperator
is another and has a longur history in Jordan. The quality of custom
field work, and comuentary on it by farmers, has been discussed above.
Barriers to quality improvement includes '

(1) Small size and inconvenient layout of Iields;
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(2) Lack of a perceived increase in yields

from cantour tillage;

(3) Llack of knowledge, at both research and

farm levels, of low cost tillage operations.

FAO staff wvorking near Irbid have reported some
initial saccesses in inducing farmers to informally combine their
plots to permit contour tillage. Cooperative societies may be a
means for encouraging this, with or without cooperatively owned
equipnent.

Farm size trends appear to be dowmeard due to
inheritance practices. This ignores tremds in tenmancy, for which no
data is available, but which may be a device for increasing farm zise
to make machinery use more effective. In some cases, low cost, amall
tillage equipment may be most effective. Mechanization research,
using the IRRI concept would be extremely useful. .

h. Conclusions

This brief review of input marketing in Jordan
suggests the following conclusionst

(1) Private agribusiness firms have a reascaable

level of competence and-capacity to supply
ixputs to dryland ;’amers.

(2) Retail outlets are concentrated in Amman




(3)

(L)

(5)

(6)
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and Irbid, and the expansion of these ocutlets
to other areas, and particularly to the
smaller villages, is inhibited primarily

by lack of demand.

From earlier discussion this lack of demand
can be attributed to ignorance of new tech-
nologies, an understandable conservatism

in the face of risk and uncertainty, and
reasonable doubt as to the profitability

of newv technologles.

Cooperative societies, supported by subsidies,
are expanding to offer retail services. Their
najor impact is in areas which have a fairly
long cooperative traditionm.

Effective expansion of cooperatives to other
areas may be inhibited by lack of quality
manpover and adequate budgets.

Demand generation through research, extension
to both farmers and agribusiness, and policy
incentives (see below) can contribute %o

the spread of retail services by both private
firms and cooperative societies.




- 75 -

6. Price Policy Setting
Accelerating price inflation during the 1970's

has been led by increasing retail prices of foodstuffs (Figure 3).32

The resulting political pressures are being met largely by an attack

on symptoms. The Ministry of Supply, created in 1973, has price
control authority over a mumber of foodstuffs at retail and, along with
the Ministry of Agriculture, sets the floor prices paid for wheat.
Export embargoes are set by the two Ministries on fruits and vegetables,
particularly during Ramadan.

The Government has shown remarkable ability to
maintain the price of bread, the basic food item of low incame groups.
The price of the standard Arab loaf was maintained at 48 £ils (JD 0.0L8)
per kilo until 1970 when it was raised to LO fils, where it remained
through 1975 (Figure 4). It has recently been increased to 455 fils
(not shown). Retail prices have been maintained in the face of
gradually increasing prices for domestic wheat and sharp increases in prices for

imported wheat, which makes up one-half or more of Jordan's consurption.>>
32

3. The oversll index is weighted by urban (Amman)
expenditure patterns of the middle 1960's. Disaggregation reduces
bias caused by growth-related shifts in expenditure patterms.

33 Jordan imports Hard Red Winter vheat fram the U.S. under PL.80 and
other bread wheats from other sources. In late 1974 durum, which
forms the bulk of Jordan's production, was priced at $73 (s;proxi-
mately JD 24) per ton over Hard Red Winter in Rotterdam. Premiums
for durum have since fallen to about $22 (approximately JD 7) per
ton. Durums have historically traded at a premium over bread
wheats, and the exchange of durum for bread wheat represents a
potential trading opportunity for Jordan if production incroases
to provide commercislly exportable quantities and if Jordar is
willing to cease importing under PLLSO.

Commodity groups, rather than the overall index, are shown in
Figure
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Ziurani3h estimated that, in order to maintain broad
prices at 50 fils per kilo, the Govermment was paying a subgidy to
flour mills of approximately JD 22/ton of wheat in 1975. This vac
basei on the Govermment's support price to farmers of JD 55/ton for
medium grade wheat and a sales price of JD 33/ton to millers. The
subsidy is, in fact, considersbly larger than JD 22 per ton, since
all of the more ihan 40,000 tons imported during 1975 was sold to
mills at JD 33 but imported at an average price of JD 8L.

In a recent (April 19) seminar held at Jordan
University's Faculty of Agriculiure, Carl Gotach of the Ford Founcation
pointed out that there is no “tension" in the system creating pressure
for productivity increases in dryland farming.

At the national, political level both the balanca
of sayments and food supply questions, which elsewhere would be oi
zajor concern, are hiddemn by ILL8O imports and massive budget support

sm:s:i.:':l.cs:s35

by friendly countries. At the same time, however, budget
support is not limitless, and the need for subsidles on imported
vheat, vhose import price cannot be controlled, creates pressure ior

maintaining low prices on domestic wheat.

34 Haithan El-Hurani, PhD Hasertation, op. cit.

35 hese subeidies have been rumning to approximately one-third of
the national budget and in 1975 totaled JD 71,000,000 of which
the U.3. supplied approximately one-third.
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Policy makers, to the extent they think in these
terms, evidently believe the supply elasticity for wheat is zero.
Indeed, there is no evidence to believe otherwise, at least in ths
short-run. Stetich and Smdi,36 in estimating supply functions for
wheat production in Jordan, found that rainfall was the major
determinent of area, yield, and production, and that estimated
parameters for lagged wheat prices wers exceedsd by their standard
errors. The study suffered from data of qQquestionable accuracy and
short time series. Further, over the period of the study wheat prices
vere remarkably stable, limiting possibilities for a price impact
on output to reveal itself.

The degree of concern with price policy as an
instrument for inducing greater productivity is revealed in the price
ratios between domestic wheat and fertiliser shown in Figure S. ihen
world fertilizer prices startsd their dramatic rise in late 1971,

increases in domestic prices for vheat kept pace with neither fertiliser

prices nor world wheat prices. Haldoraon37 estimated that, at the time
the Ministry of Agriculture was holding unsold supplies of ammonium
sulfate, the JD 63 per ton charged by the cooperative societies could

36 Akram Stetich and Mohawmad Smadi, "Wheat in Jordan: Demand and
Supply, Estimations and Projections." HKJ, Royal Scientific
Society, July 197.4.

Leonard Haldorson, "Availability of Goods and Services for
Improved Wheat Production in Jordan," op. cit.

37
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have been JD 10 - 15 lower and still provided a reasonable margin over
import costs.

The vheat-fertilizer price ratio illustration does
not, by itself, constitute an argument for fertilizer subsidies. Ais
pointed out earlier, knowledge of fertiliser response is very limiied,
and fertiliger subsidies may have only minimum impact. That illuctrationm,
along with the others presented above, does pressnt a picture of
concern with food price symptoms and budgetary limitations. The policy
enviroment, in terms of incentives for greater productivity in dryland
farming needs improvement.

F. Devel t Activities in th 1land Subgector
In recent years the Govermment has been engaged in a
number of actiflt:les aimed at the developmsnt of dryland farming in
Jordan. The cammodity emphasis of these activitles has tended to ve
in wheat, with some attention paid to fruilt trees (including olives)
and field crops other than wheat. Donor assistance has been providad
by the United Nations and by AID through the Wheat Project. |
1. Barlier United Nationg Assjstance3®
a. UNIP/FAO land Project (JOR/6 g)
This project, which started in 1969 in the Eaq'a
area and subsequently transferred to Eerak in 1971, operates in th-ee
pllot areas, amounting to a total of 7,000 ha. The UNIP allocation

38 Extracted from "Draft Report of the Raknfed Areas Agiicultural

Development Project Preparation Mission in Jordan," Report No. /74
IDC JOR, 2. FAO Investment Centre. November 197L.



of the project is US 1.2 million. Its strategy rests on a concerted
effort of interrelated disciplines to check soil erosion and achieve
increased agricultural production in low rainfall areas of heavily
{ragmented lands.

The project operates on the principls of
convincing farmers to pool together their fragmented plots into
viavle Managemant Units for block cultivation. The average sise of
each Managemeni Unit ranges from 30 ha to 45 ha. The Management Units
in each village are subsequently grouped into voluntary service
cooperatives which could emnable the village commnity to carry on the
tasks of land development and farm production om its own initiativa.
Qut of a total of 7,000 ha, only 800 ha have soc far been covered Ly
the Management Units. The UNIP/FAO project provides machinery at free
cost but the farmer pays for 75% of the fertilizer cost.

The physical improvemsnts initiated through the
project such as cantour ploughing, terracing, other soil inproveneﬁt
practices and improved cultural methods are bsgimning to produce
good results and increases of up to 300f in crop productivity have
been achieved in several Management Units. However, the msthods
adopted appear to require a heavy dose of inputs and the extenaion of

the pilot experience on a large scale would run at prohibitive cosis.
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b. Othgr UNIP Ac‘ivities
A mumber of other large and small scale UNIP/FAC

projects are concerned fully or partly with th. development of dryland
farrdng. The projects entirely concerned with dryland farming are
Tobacco Development (JOR/7 /520), Range Management (JOR/71/006) and
Forest Management (JOR/72/001). Those which are partially comcermed
with iryland farming include such large scale projects as the newly
establishad Meat ani Milk Production Project (JOR/73/008), Agricultural
Research and Extension Project (JOR/71/527), Agricultural Marketiry
Preject (JOR/69/522) and a mumber of other small scale projects. In
2ddition, two new large scale projects, Natiomal Water Plan (JOR/ 3/019)
and the Soil Resource Appraisal Project are under active connlderation.
The latter is of particular importance &s land capability studies are
essantial for the priority areas to be seslect | under the propcsed
dryland farming development prograume.

Recently a feasibility study by a sub-contractor
has been carried out with a visw to establishing the sugar industry in
Jordan bagad on the cultivation of sugar bests in the Jordan Vall:y as
well as in rainfed areas. The canclusions of the study will have

implications for the proposed dryland farwming program-,.

c. WFP Aggigtance
Three major WF?P projects are concurned in one way

a
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or another with the Jevelopment of dryland farming in East Jordan.
These includes

(1) Soil Conservation and Fruit Tres Planting
in Selected Areas. This project, which

involves WFP food assistance of US $3.1 milliom,
is 8 follow-up to two earlier projects of a
sirmdlar nature. The current project started
in June 1959 and ended in July 197L. I%
involved the terracing of nearly 15,000 ha,
the planting of 700,000 olive trees, 139,000
grape tress and many other varieties of

fruit trees. Most of the targeis appear to
have been achioved. A new three-year
agreement (Development of Highland Agricul-
tural Regions) is being negotiated with .
esphasis an ths development of the catchment
areas, including Wadi Zerqa. The new project
will cover such activitles as the construction
of dry-stone terraces, ripping, rock ruadng,
deep cultivatlon, land clearing, constiruction
of 74O lm of farm access roads, canstruction

of clasterns, fencing by stone wallis, trae
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planting on 7,400 ha, construction of farm
utility buildings and the training of
farmers. The total cost to the WFP is
ostimated at US $7.8 million. It is hoped
that the Inter-Govermmental Comxittee will
approve this project through correspondance
and that the plan of operations will be
gigned this year.

Development in Dryfarming Areas. This
project, involving WFP assistance of US £l.2

million, was initiated in conjunction with
the UNIP/FAO Dryland Farming Project. It
started its activities in the Baq'a area
and was subsequently shifted to Kerak to
coincide with the change in the locaticn
of the UNIP/FAO project. The food incentives
provided under the WFP project are closely

tted with the development activities of
the UNIP/PAO project (terracing, soil
conservation measures, tree planting, otc.)
and good results are be;inning to emergo.
The project is to last until July 1977 and
will be tied to the follow-up phase of the
UNIP/FAO Dryland Farming Project.
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(3) Construction of Roads in Rurel ireag. ihe
purpose of this project is to construct a
network of farm roads in the rainfed araas
of East Jordan and cover all the five
districts of Irbid, Amman, Balqa, EKsrak
and Ma'an. The duration of the project is
three years and its cost to WFP is US (3.2
million. It envisages the constxuctiou of
1,450 lm of farm and village roads to
provide easgy access to the marketing cuatres.
The execution of the project started early
in 197L.

2. A New UNIP/PAO Project |

In September 1575, the Hﬁ.niatry of Agriculture
and the Jordan Cooperative Organisatice in cooperation with UNIP/FAO,
began implementation of the Integreteu agricultural Development of
Rainfed Areas of Jordan Project in the Irbid Governorate.

The purpose of the project over iis five year life
is to implement a program of technical assistance to increase
agricultural production and incomes on approximately LO thousand
farms covering 2.0 million dunums in the Irbid region.

Project elements include technical assistance ics

a. Land capabtility classification

b. Cooperative organisation for marketing, imput

supply, and credit

c. Improved dryland farming practices, including
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s0il and water conservation
d. Integratiaon of range livestock production with
cultivated forages
The Project will work with soms 25 cooperative
societies in the region as the main vehicle for supplying improved :

igputs to farmers. Material assistance to these societies is provided uy the JCO
in the fom of salaries for each society's manager and agroncmist, low
cost loans for facilities and working capital, and imputs sold to them

at cost.

Total Project costs are estimated =%t JD 7 million.

First year costs are estimated at about JD 955 thousand, of which the

Govermment's contribation is JD 640 thousand. Emerging financial
problems caused by inflation and a decline in subscriptions for tha
UNIP budget may force a cutback in the scope of the Project.

FAO Project staff are reasonably well satisfied
with progress during the first eight months of the Project's life.
They report good cooperation with the Ministry and with the JCO and
congiderable enthusiasm for participation on the part of fammers.

Two factors appear to be important in this. The
first is the subsidization of the cooparative societies, and the
second 1s the magnitude of FAC's technical assistance imput. Thres
experienced dryland farming technicians are assigned to the Broject
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for its duration. A fourth technician is leading the work in soll
mapping and will depart when that is completed. As a matter of
comparison, the USAID-gponsored Wheat Project had two resident
technicians during 1968-1970 and one during 1973-75.

3. Dryland Agricultura: Devel-pment in ve Y
39
flan.

The Govermment s plaming an expenditure on

3

agricultural development projects of approximstsly JD 26 million over
the 1976-80 life of the Plan. Of this amount JD 5.6 million is to be
spent in contribution to the UNIP/FAO Integrated Development Projectj
the Project's replication in the Amman Governmorate; continuation of
the Wheat Project's demonstration activities; establishmant of two
stations for the production of registered seed and for experimental
and extension work; and the establishment of seed and soils laboratories
at the stations. |

G, USAID Strategy s

The foregoing review of Jardan's drylani f;.ming

subsector and of the plammed dsvelopment efforts by the Govermmeni and
supporting activities of UNIP/FAO forms the basis for the strategy
select’ 1 by USAID in assisting the development of the subsector. The
focus of the strategy is technical asglstance aimed at bullding up

57 Taken fram the Bive Yaar Flan, 1976-80 (Sumary in English), op. cit.
and Ministry of Agriculture, "Wheat Project Devel t Project in
Jordan Through the Five Year Plan," mimeo, 1975 (?g
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the infrastructures required to support and complement the direct
production activities of the Ministry and UNIP/FAO.

The Project activities dascribed immediately above
leave gaps in three critical areas required for a sustained incresae
in Jdryland agricultural productivity. Thess areas are!

1. The agronomic research base necessary for an

adequate generation of adapted technologies;

2. The extension base in the form of an active
extension service sensitive to farmers' needs and
capable of forming an effective link between the farm
and the research establiaslment;

3. Social science (primarily economics), policy-oriented
research on vhich to base the effective manipulation
of the social enviromment for increased dryland
agricultural productivity.

A five-year projoct, designed to £il1 these gaps, ic
currently under preparation for implementing in 1977. An additionral
technical assistance element of the project provides assistance to
the Ministry in internal plaming in order that the Ministry can batter
focus its resources on critical development proﬁiems in agriculture.
The project makes tentative provision for capital assistance as tho
technical assistance activities reveal profitable opportunities for
investment by farmers and by agribusiness serving the subsector.



