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I,". : . b . h:&-iaJ 3 I ; r n S 3 C  KR JF JOROkYUN AGRICULTuiGI: B iGvm 

A. Foluard 

The purpose of this paper i a  to  lay the f owadation for 

-&e a s s i s u c e  act iv i t ies  comtemplated by AID for Jordan's *land 

agricultural subsector. Its specific objective is to presenb a 

i ~ s c r i p t i o n  an3 snawsis of that portioa of Jordsnian agriculture 

vbich is rrinied m d  for a c h  Wall i s  the nrsjor detemizmt of 

gro ,2rc tiv;,ty. 

A gr~ss overviaw of the entire tagricultum aector was 
1 

~ r - e s e n t e d  ss .innex 9, ''AgrJxultural Sector .StatermntJ1" in -Ae FT 75 

"hrelopmcnt Assistsnce Progrrn - Jordan." As m overviev, the 

Statment renabs valid despitA the two-year interval since its 

hafting; that is, the values of the vaxdables bare w e d ,  but tha 

underlying structure has not. Whrlt is requlmd for the pressat p v s e  

i s  mrp detail ,  boLh bscriptive end aaa3ytIca1, which protrides . 

rationale f o r  an assia+ance strate= aad for specific asodatmce 

acJ,iv;,ties. 

This d e w 1  i s   res sen-nd in *he f i v e  3ections which foilow: 

5.  . h e  Ihyhn i Subscctor: Structure asld Perfo-nmcs ir. EAef 

C . ~,fical / /ClL,aatological  Setting 

D. Biological Settfae 

E. Econoric Setting 

. Derelcpment Activities in the mland Subgector 

G. USAID Stnategy 

Copies available in USIID/Jordan aad AI i I lW 



1 ~ 5 r e x ~  whizi? L!e Jordanians have bean pursuing, Kith donor 

tssis-ace, d a c e  'Yie l a t e  1960's. 

In 'Ms effort the comnodity oi major interest uas, and 

,:mtinces t2 be, bheat. Area, pmduction, and incorns cmsideraticsls 

~f Lrc'cnaatfjn, ?ubUshe.i or othsnrim, on the ather aanual crsps 

nm3uced in the *land areas forces m unfortunate bias toward . 
whoa2 in chi3 paper* 

s tn%sg f o r  -&e *land subsector rs~uires that attention be glvan 

zo a l l  corsaodities and all resources, U e  relationships (campetitive 

lacisigns an.! actions a,% tarken. 

Moreover, i t  rsquirss that the mbsector umlysis be a con- 

%i,ming procesa, 'Ibis pnper is, a t  best, a first skp in an 

mgoing program a c h ,  If accepted, :rill fom an hi"bagW 

?ar= of U.S. wsistance to Jordaaian agriculture. 

Some limitstions must be tmt on the scope af the paper. 

i l infed vegetables, perennial cmps, m d  livestock are 

essentially ignored. Pemmbl craps-intits other than c i t m a ,  

Civcs, and nuta--are prschrced in  h U y  areas in w'dch annul 

c r ? ~  S Z e r  only m c r  competition. A &i st:y of kgr",culturc 





-A -xeAde about -2 p r c a n t  of the countxyts total gross a s t i c  

l m i c  t i h i - h  avcaged JD 2&& over the period 1973-75 

(East  3ank 0-j. XLthough value added in agriculture is ;lroJected 

aerioi, faster gmv' t  rates ln obther sectors are expected to re3uca 
1 

a@cultll-els rham of GIP M a g  'At p r i o d  to about 9 percaot.4 

!JitAin agz5culture the percea4tage contribution by uater 

r ~ @ c l  md produce group is estimated as sho\ra in Tabla 1. Ih.glend 

: x o : ~ s ) ,  ,;he c o t m . f i t y  gmqs of interest hem, are thus estimated 

7 - r'mn %i,Xational ?lam* Council, Five Yew Plan for Zconoxic 
and Soc+ial tlevelowent, 1976-1980. 







2. Tmde 

JOF- s negative trade balance in agricultural 

razm ii-des is a reflectian, in percentage terns, of the country's 

ove.ra11 trade (Table 3).  Ih.t is, over the 1970-71, period, the 

v s b e  af ingor:s in 50"h categories, total aad agricultural, 

averal;ed about b.5 ' t ines the value of exports. 

J o ~ h n  is deiicit in a l l  major agricultural 

ccrs~oditiee except poultry meat. In *eat the deficit zuno to about 

153 thousend t o n s ,  approldmPtely one-balf *tal consunption re- 

quiwmenf s inclu.fing relief donatioao. Grmdag inports of feed ' 

grain, primarily neise, are required to -port a productire md 

sxpsnmg poultry iadustrg. 



Tabh 

Total 
Total 

Ilarley and Other Feed 

Imports, 1000 tons 3k.2 31.2 &. 8 50.0 15.6 311 6 
Exports, 1OOO tad - 0.1 -- 0.6 A 5  0 - 0.2 - 0.7 

Ei~lUrcs -34 1 -30.6 -40.3 -50.0 4 5 0 4  -31t . 1 





1) 2 a l  .meaS, a, and pou l tq  production pmjectioas of 

the National Plamiag Council 

t j Uvesack and feedgrain pfices 

3 Feed cornersion mtios 

'?he exercise conclu2ed thet, with curra:]; ?rkx ratios 

3e;ween ??;es.i;ock an1 feed yi 2 with rersanably a; Lainable fee i 

conversion n t i o s ,  poul.:ry neat and egg production are bhe a* 

e n t t q x d s e s  capable of profitably udag fmd grains. The 

impli:ations of the exercise for f ~ t u r e  imports a r e  S I L ' ~ ~ S ~ J  in 

Table 5 ,  below. 



- - 
" 1'7.'-?5 average proiuc;itm of barley and mil:r?, hcluii.n& ALL: 

I Z * ~ . - ,  r;fwian Valiey, -as 29.7 thousand h s .  

I:W-71: ?let fee- lqmrts were a.1 thoc3~n . i  Lons (Table 3) 

Lbea zo5 in&- t,%t a U  of current pcoduczfon ail i q o r t a  w e  

~ s e d  exclusiveljt for poultry. ibes imply %hat only t4.s 

pra;hrc$ion of poul'q u i l l  expand signiflcantlj., an l, therefore, 

a l l  incrsased imports vill be ao uaed. 

:' .Vational Planning Council. UmubXshed  projection^ msde by Council stdf . 





and labor force arc ;]iffereat concopto, and t!!e astiixmates for  

esch stem 2erived f- dL(Yerent -es7, tho 0r~3ts-s of rmgnltude 

mihly consiekeni;. 

The -tab ia 'fables 6 and 7 project a & c W  

in ths race of relative trulsfor of -1-t frm  culture. 

:able 7, in fac;, projects ur increesc i n  the absolute awbrs 



-'able 7 - 'dst=S3ution of !Amlomaeat in Jordan bv Sector, 
7,075 and M h c t i o n s  b 1980 - 

X x c t  estL~u$es of the f h c t i o n  of tha 77 thousaxad 

n 

%ta h.on h e  1975 Agricultural Census am not pet published. 

3.e Hiasior, has been told, m o w ,  it may have accesa t o  



fsr 173.' Survey results showed 15.7 thousand ag.e.cnl:urel 

workers resident in tihe Valleg. Ihe difYerence, 63.3 t!!ousand, 

nrobsbly overstates ths aaplaymsnt in uplend agriculture because 

resident labor i s  augmented to  an uaknow extant by seasonal 

and other short-tern labor roddent in the uplands. lir fact, 

-he net movement appears to be st- tovrrrd tha Valley. 

The number, 63.3 thousorlrd, is 80 percsat of 

+he t o t a l  enrployed in agriculture. A Q l d t t i a g  this t o  be an 

two-thirds t o  thrw-quartere, of tho- a p l q a d  in agzdculture 

%en unemp1ayr;rent throughout Jordan is verg 

low fue bo the country's ot.m rapid growth in recent years and 

that of other cmntries  in Yie region. m e  unemployment rate for'  

1375 a s  e s t h t e ? ,  na$iiorrillj, a t  2.1 lhese rates measu& 

o m  open unarpluyment. A farm aperator is fu l ly  snployed by definition, 

-T 

" HKJ, Dspartmen5 of a%tiatics, "Social and Ec~namic S u m  
of the East Jorllen Valley, 1973, I' Aanran, June 1973. 



sigrdSicant undawp1agment in this arbaector. For ewnple, 

and soil resources p l m d t  rsrsonebly effective tillage. azis 

area is sstinsted to be about 6.18 ndllion dunma (10 m s  

1 hectare) of z total East Bank area c h a d f i e d  as agricultw 

rainfall and topographic cetegorles i s  ahom in Table 8, belmr. 

l2 The total a m  of the Fast Bank i; abaub 98.80 ldllloa 
,bums. (Total area a d  tht c h a 8 i f i e J  as a&rfcult=i 
land rm given by the ileperbwnt of Lands .and Surveys.) 



kurce: Report on Agricultural 20- 

is in s ls l l  p l o t s  Qdng ia v a l l q  b o t t a w  and hillaids benches 

smt!,ersd L2uwuqh~~t the UUy areas to the east of 'he J0r.h 

Taliwe The two louer rainfall categories occur _nflJParily on 

ex-maive level or m w  lands forther srat of the bills and to 

the cast of the DBai Sea axad Wadi Arab (between the Dead Sea 8ad 

the G u l f  of Aqaba). 

Soils $hroughout the area tend to be heavy clay vith 

good misture holding capabilities. f i e lds  &- stony, end 

rocks are sometines of a d t e  to inhibit the use of Ueht 

equipmat, such a3 field spxwer~~. 



l~o+ther prqect ive  on the extent of the -land 

crop?ing atxi ~ ~ 1 3  be seen f r a u  the -8- of Agriculture's land 

use capabil iq xmp (Figure 1) on which the approximate locus of 

?Se 2 : s  nilllaeter isohyet has been dram. The area given as 

t;4e total in Table 8 is approxlnately that on the laap indicated 

as ~)rg ?armky and enclosed within the 200 m Isohyet. 

the table and map the ulsr in Jordan with 

potential f o r  .-mlanl c r o p p a  developmcmt is thus man to be 

severs$ qllmiteA Rainfall, tbe mst Udt* nat\rsal constraint, 

is hQh2y MFiable, both spatially mad fmm year to yerr.  Q the 

eastern side of the *land fanaiag area, tovrrrd the &&, the 

annual average can decline f m m  500 mu to 300 nm w i t h i n  tbe apace 

o f  10 kilomexrs. 

Annual variation is reflected in the yewto-par  

~hangee in average wheal; yieLds &OM In Table 2. The extxwms 

?or the years &own, occurring in 1973 a d  1971;, were 10 and 96 kg 

;ittr ctuaun, reqectively. A gross cormlation ba;ween rahfell and 

, .ha5  yields i ron +he check plo t s  (traditional tochnalogg) 5n the 

!enorra$rations carried out b;- the Wheat Project i r  shown in 

Figuse  2. Although bhe correlation i a  by rb meam 'perfect, the 

ioiinito positive xda tionship between yield anJ rainfall is clear, 

The Revere limitation on rgrlcultural laad auitable  

for .*land cropping places a p m d u a  on f i e l d  increasing 
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-land fanners F! Jordan traditionally a t t q t  

-.o ob-bin a crtq sech year. A description of  typical cropping pattens 

.z? ymtus:icm mztko5s from west to east ,  i.e., frern higher to lower 

:merap W a i l .  is ';aka primwily frosl Nabulsi, et .  al. llr 

a.  '3% U~Lani - in excess of LCi: m annual 

rainfall average. kr th is  high rainfall area 

there is s o u  most yens .  Fields axe in general 

U f i c u l t  ;o use wheat farraing nsachinezy. Tillage 

is niabal ,  often perfonwd witin a mall, anin?l- 

barn, steel-tipped wooden plot:. There are few 

surfaced ,mais GO use when movfng farn mochlnery 

;!heat yields are good in those yews uhkn only 

.. - 
Llescrip;iur., i x r e ,  of pro:tuc t ion practices is specific tx wheat 
1: ajql ias  alsost t o to  Lo barley and, in qMt, to a l l  
.hylanl f i~l! crops. 

.: 
ir. liabU,-i, 1:. Xbu-Shater, Z. Ghosheh, N. .he i la ,  2 .  \;inters. 
''A Yoricing ?ape,- for kveloping and Increasing dheat i2roduction 
in J o ~ ~ . ~ '  .W, IUTJlstxy of .4@.zulture, mrch 1374. 



: i'&- amount of rafniall is recorded. i n  n o w  

OF uez years -':r: so i l  became8 saturated result%- 

in a pwr cro? omcawe of root-mts. 

?he u s w l  pracLlice fn t h i s  ares is to 

5roafcaat about kg of seed -d.leat per ;hunmr k-!as 

hz s a d  is covered uith 'he -11 plow. 

170 chemical fortmers are used. lhsat 

rainfail cone. 

'+"his a r s  is conddered bhe best for the  

wheat Jordan. goo? soil 

reliable rainfall, western 

;31aL~iama it3 a mom consistent ;>art of the  cow-lrp 



Fandzg is s a m u h c  mechanized, w i t h  70 

co 80 percent of a e  a . z  (600 thousead ko 650 

thousand :&r.nms) being gloved and harvested uitb 

machine,qy. T-e is done by trac'ar-dram 

i i s k  p l w s  or mold board plous. Xelds are 

seeded by ZlYrl braa3caating. The seed' them i s  

covered & a l i s k  harrow to iepths v-g fmm 

zem to 10 GI. O n l y  about 2 ?ercent of the are& 

i s  see.leil by grain d r i l l s  because these are not 

reaaly available t o  famwrs. For the .vast 

rrtajority of fams, machhe services are provide02 

hy custoxa operators. 

Seed whoat i s  planted annually at rates between 

1 / Most of the sead &eat i s  f m  

tihe farmers conznercial f ie lds .  Idheats used are 

mostly o f  the varieties Homni lhuawl and F-8. 

Little chemical fertilizer is used. %mica1 

weed control i s  just teghnhg to be used. 

s . ?he Eastern r\rear 250-3'30 m of average arnnral 

rainf dl. 
. . 

' f ie  arts receiving th is  &nouns of raLnfaU I s  

scbinated c3 total 700 thousmd c)unuas. rae l , t d  



is &table for the use o f  all farm machinery ' 

on about 95 percent of the area. The rcaab&g 

5 percent is  preferred for p l a t i n g  of forest 

or fruit frees. 

a e  land i s  prepared for pl- k i n g  by tractor- 

imm && plws. 'Ihe seed is broadcast by hand 

being used on the mmaiabg 5 percent. 

Secmes sigllificant at  lover AzLafall. 

About 2 percent of the area is i'ertUsed wL-31 

angmnium -hate a t  an average rate of 10 kg/&.. 

Fanaers generally plan on a ctpp each year, 

The point 

? A t  this t h e  tho famer mst 

L\arsby, in effect, fallov f 3s- a season, or if 



aiequate rains follow, plan$ 3 m e r  crop of 

grain l e p m s  such as lentils, veixheo or 

chick peas. 

1 of the &eat area because of few 

arallable sprayers. Kand wee- is done an a 

tmll scale, not exceeding 10 9ercent of 'the arca. 

Harvesting i a  typidt ly  by combine. 

Uheat is still the major crop in th is  a=, 

but barley is aleo pmdnent.  The ares, becausc 

crop once everg 5 or 10 years. 

&st of wheat seed i s  bmadcast by hand on 

'he d a c e  or in the dust. The seed w i l l  be 

pbated or covered by tractor c a  disk p l a n  

or dl& barrows. 

The seeding rate is between L and 5 kg/& of 

local vsrieties,  or rrdxtures of uilknokn source 

-&en bought f r o m  fanners on the local ma-kets. 

l6 i b i a  was lescribel in 197b. Chemlcal w e d  control is spreading 
and *Uhe prcentage is probably larger today. 



Chsarical f e r t U e r  and weed control are not  tmd. 

'Hand veeding is not done because of the high cost  

and scarc i ty  of Isbor. 

ranasrs do not  follow a ro ta t ion  program bat 

plant  ererg year. Seeding is done in November. 

Harvsstirrg is done i n  June i n  eood yesrs by cc;&ine 

harvesters, by haqd with uickles i n  fair yearc. and 

grased by livestock in the poor years. 

In  suropary, the t r ad i t iona l  -land cropping system 

thruughaut the East Sarnk area can be deacrlbed as one of mlnhm 

input: biadequa:e aeedbad preparation; t r ed i t iona l  v a r i e t i e s  SOXI 

without mgard for seed placement; U%Ue o r  no chemical f a r t i l i z o r s ;  

chemical weed contml  a t  an ear l y  stage af adoption; no plarmed 

falluw program in the drier regions ( l e a  than 300 mm average m u a l  

raiaiall! . 
2. : Noden I' Technolorn 

I n  the eight years of 'h *eat ProJect,  istr try af 

Agriculture technicians and Cregon S'ate Unfversity a p e c U s t s  

designed and demonstrated a technological package f o r  *eat production 

vhich proved itself capable of lncreedng uheat yields by averages of &O 

to 70 percent over traditional methods. ?he elements of 'the package were: . - 
a. Tillane.  Til lags pract ices  under the tlhaat Project 

were eimsd a t  s o i l  and water conscrvatfon and .;he 

preparation of a sui table  seedbed. I n  annual 



coataax far red1 and -tar cauarrrtion. 



for the dmmstratim p r o m  i n  three 8 w ~ o r a t e e  of Jordur wer 

d-tratiarr and check (comtrol) plot$. 

Averale g o v m a t e  yiold diff.rrsnccr be- 

d-tration and check plota r q e d  tra 11 to 52 & c r ~  ia  LL. 

amrurl durutmtioue and 43 to 68 psrcutt in the f r l l w  d-mtioar. 

Iporiag p u i b l e  biuw due to  unreportd data, a l l  yield bcrwrcr 

and trrditioarl wthob rlacr pojoct 8Uff rnased botb tlw d--ti- 

the d w t r a t i a ,  plotm received both chmicrl tert1lit .r a d  batbicids, 

a l e  tb check plot recePicd nritbrr. Ti11.8e and the \ re  o f  tha 

gtrh dr i l l  v u e  the a n  on each 

can ba called traditiouul tacbaoloq becarre thy w-e g a d  br t;b. 

thereforr, be raid to ba due to the f a z ~ i l l z a r / h ~ b i c i d e  cabkutiua, 



Table 9 - Average yieldr8 .ad Yield V8rfmbilitiem on Daro118Ll8tl~ 
ud sd (cmtrol) Plots i\the meat Rojeet D6mcmamCicm 
-gram. 1%7/68 - 1973/74. 

Number o f  
Wf eraor8 t e - Dsoar tra tlorrr 

1. IrSid 
-trr tioa 
Check 
Pcrcant Increase 

3. Kerak - D w t r a t i o n  
Check 
Pcrcuat Incramme 

2. -a 
D-ts8tiolr 
Check 
hrcant Increme 

3, Ker8k 
-trotion 
Check 
Aercmt Increme 

Statkt iu  computed w e r  dl plota rod yeam f o r  uch g w e r a o ~ r t e  
iranr reported data 
0.t. aDt rrprced f o r  d.1 Jar. L. a l l  pwaaolato.. 

Source: W.E. SchaUrer~r, op. c i t .  (Draft) 



t i l lage or t o  the grab d t i l l  i tre l f ,  Tbr prograa gave no iaf-Slaa 

on the sffact of far t i l i rm a d  berbicidu on hrnbram whut .  

A r w l a  tvedmmt oa the effect o f  f .rUlher cn 

12.5 d- of web of m v r  8-t8 and 8-mm at  

planting la Doc& h d  m avrrrgs yield of l l 2  4 par dm r- 

plot. rece~ved 347 m nirilll tbe Nwabet  1974 t o  llrrrcl 1979 

r e o m .  Thir i. c l u r l y  vitlda tb anam1 uqtLns rninF.11 tau. 

S d m U m u  almo pointr out tht the diffsrarcr i a  

yteldr is tbc fa l lw  d m t z a t i a r u  L dua to mare tbm t b  ILplc.1 

eleman- o f  the ncv tschology. Also -tmt io the difior.ace In  

u ~ g a m n t  capability batvaan rrLut -fact rtaff and trrditSmulD,p 

f a l b  .+:lonrtt.tioa plota, f i e ld  vrrl.bilim teada to be 1- t k n  

in the fa l lw  check plotr. 

:.hen vuiobility i. ward relative t o  avarag. 



for  tb c b c k  plota on annurl m n 8  .'n@tratloru i n  bro of the 

three gwvunontu and, t o  be a m ,  on a l l  th f a l l w  dmnmtratiunm. 

Tbir 8-Yt8 fbPf fh0 &ti-1 t h l ~ k 8 1  iwt# -7 rdocs 

phymlcal Held *b in addition t o  i n w i n g  waraae Jirldm. 

4. RiwIdge Cq. 

Dopita  the r i @ f i u n t  kicturtm i n  yield u8oclct.d 

w i t h  additional tec&nologlcal in-, *IT adoption rat. bu been 

dimappoictina. Only ' k c a l  rood conhol  hr achieved my oi&aiSicant 

adoption by f-, uhem Mniatrl, of Agricrltura paroam1 ot-to 

tht, for the 1974/75 o w o n  23 -ant of tLu v b u t  lrad mqmkitq 

weed control a c t u l l y  r r a i v w ~  it.20 ~m i o c r w e  an tb. r. of 

c lunrd mood, t z u t s d  for: frragw dSmuw, L reported to brr. 

occurred i n  the I tbid region. Zba c-tive mreasnt, b o a  

prolbted in  thir r w o n  v i tb ia  tbr Frrrrroark of tha UNb?hM) mjact, 
I,-tewated Agricultural &vol-t of tbr P.lnC.4 At-,  L msdltd 

with thlm iactaua.  Thi. mqotr tht 8ne factor i n  tL. a1w a d  

frapurrtod adoptioa of tbe packue vu ftm c ~ l .  It u u  

prmontcd the Wheat -act u an intlomatd uhola, md .r a& 

It v u  8 ~t 8ad c q l s r  daputuro f ? a  th f o i l L u .  $ w m c  



-am l u g e  v o l r o  OF mteri.1 reror+cw to 

remearch cv-t in: 
(1) S a d  Bstobllshmsnt 

". TL. a d  L for  a mthod o f  reeding 

vhich r c h  the m i c d  affactivasum 

of tbr grain d r t l l  vitbart %tm put 



(4 0m.d- d.)Cb 

( 1  - 
Neu V u i e t i w .  argue tbat sdrtku 

varietio y k c o n r t ~ i n t  to -d 

production u o t b s  a l t .  of 

tscbnologl - into u.. t 4  ulu, 

that neu var&o#w r r t  be a u r a l  to the 

wtacbolo~ -tad to be ia ma 3 to 10 

JaEn in fh. future b w .  o f  th. 1- 

laad t in  Lnrolvd in pknt bndialew 

k a c m t  aa thi., it I r l d  ba 

pia tad  or;L t h t  forc.urti* toebow 

in tmcr Lkt far .bud h, i t r o l f ,  r 8thj.ct 

f o r  c u d a l  aaalymir. la an7 w e  JU. 

expllctt auaw-ian abmt m e t e d  

t e c b w l w  mat be part of  th plant 

br.sdrr88 m e  ? ~ r t b a ,  it 8- 

that Jord.a b u  r& rtw0ure.r t o  m a a ~  r 

progrm of brvic vat iem dov.1-t. An 
. . 

a r r b r i r  b e d i t c a r t  .arlpL r-otl;r 

that tm- rrlectioa f r a  rrrw vaflot3.r 

developed r t r v h a a  would be mn .coajdul. 



(3) C-8 Sequence. They argue that too 

1Stt la  L h#rr a b a ~ t  the apati.1 

A l w  wlth raearcb dsrigned to 

delineate, . p o a d c a l l y ,  the raiafall 

r q d d  to deoign l w - c o o t  t i l l a g e  

of nitrogar f d l i z e r  rw-e ir .o 

limited u to M b i t  t h  tr* & 



dircrrrd  a h m ,  81- thua  u u  rr 

c o o i d -  ob tba offut doe t o  

feztiltso and tht due t o  U c a l  tad 

C-I. m .ti=t, .fro, u~ -ulrrud 

oss gmim drslld and p p d 7  Ulld 

plot& hrth? coafi-tion w obkimd 

f ratL .Rmolr i ,  at. al., -; on 

LIILA-rm plow. 

-0 rooltr are uch too l W e d  

t o  MtUy a farti lhsr actias progra 

C a t z o  a d  m e  roc- l u m  h e r  

o f  1 4 1 0  aprr imentr  to u p ,  aptiaIl7 

.ad t , rra l ly ,  th soore of rampaue for 

n i t z o m  d #boaphorw. Orrcr rwp;ur 

rofiae the data i n  t o m  of rrpotmo 

artlrmly lmposbat 88 flutilltu b cra 

fnprt v.ll4uited f o r  -11 %rwp: 

adaptation. I t  ir a l x w t  infinitrly 



of ot&r a g m n d c  pmcticm. 

~ a s t z o  and Hoote p i n t  out t b t  u 

tectmologl, impever, recond meraeiou 

weed p b l m ,  involving bervier 

infartatianr d nrw problem apc ics ,  

w i l l  awtge .  T h y  urge the a d  t o  





1. Ificro-Econ~mic Zlememts of New Wheat Technoloniea 

~ s r ~ r l  budgets, p m p m d  ~chmiaseurZ3, pmrib 

partial rrnsvers to +he qusation of the badc pmfltabillty of the 

Wheat Project's package. Tables 1042  jmdcate thst the adoption 

o f  fertilizer and weed c a t r o l  i a  proiitable for fanmra in -1 

cropping zones who are alrePq using t i l l a g e  and grain driUs. 

Tables 13-15 ere the partial budgets for the 

adoption of clean fallow, c h d c a l  veed control, fertiUzers, end 

grain d r i l l s  in fallow rotat ion tones. It is seen iroon .*the tables 

tbet the technology peclrrrge i s  of q ~ s f i a ~ 8 b l e  prof l t sb i l l ty .  k 

tbe Irbid Governorate adoption reaults in a loss  on the baeis of 

average yields, and from thepio ld  &ta for the y-8 

reported, tho adopting f u m r  would achieve brsrk-even or better 

Although Schppisseur did not have the data, md -a 
does not new pelmdt its coUsctioa, budgeting analyses of t ~ ~ o ,  

grain drill, fertil iser aad chemical wed control veraua t r ad i t i ona l  

practice3 i n  annual cropping zones vould probably have yielded 



Item 
7 

Additional  Costs and Returns an Avemne to Wxer Tbar. 
Av-e hma Ad=* Farctillrer and Chsmdcal Weed 
C ; c m t r o l .  Irbdd Ocnrernonts, 1P75 m c e s .  

Ualt Coat m e  in 

Increased yield )cg 0.065 

Cost &creases 

Ammonium sulphate 17.5 ks 
Super phosphate 13.5 kg 
Herbicide spray 100 gr 2-&-?I 

Subtoal  

Totai Cost Increase 

Increase in Net Reweme 

B&-Eva Yield Increase 

Percent of Years ~ 3 v e n  ~ c h i e v e d ~  

a 
C U ~ W  appuution and material cost 

Based on average field increase in deppnstlptian plota in a l i  
years 1967/58 - 1973/74 

Source: Schmiaseur Mt report, s. 



Table ll - Additional Coets and Returns on Avenue to Larner than 
Avemme F'ums Xdaptixau F s x s r  and Chemical Weed 
C o u t r o l .  Amma Wverporote. 1975 prlces. 

U n i t  Cost 

M u m  sulphate 16.0 kg 0,061 
s v r  pbsephab 15.0 0.020 
Herbicide spray 100 gr 2-1-D - 

Subtotal 

T o t a l  Coat Increaae 

Increase in Net bvenue 

Brselr..-EPen Yield Increuse 

a Custom application and mterial coot 

Source: Schmisseur draft raport, z. &., 



Table 12 - Additional Costs and Returns an Average to her Thrn 
Averrne Puma Adoptbut F w t U a e r  and Chemical Weed 
Control. Kemk Governorate, 1975 pzdces. 

Dnit Coat 
or M c g  S ~ E ~ L  cost or ~oturo 

0pportuni.tp cost, 
la 

3. Increase in Net Revalus 

Ir. Braam U d d  krc-m 

5.  Percent of Ysrrrs Break-Evm Achieved 

a Custan application aud l a r t d d  coat 

Source: Schdsseur M t  report, se 



U n i t  Cost  
!&!!!WL or Price 

Increesed y ie ld  la 0.065 

2. Cost x n c ~ ~ s  

EtMxmte 
Dbsp PI* 2X 0.250 
Hand Seeding 0.250 
u&t disc 0,SO 

Seed satriags 2.0 kg 0,065 
Toial Cost Incnwss 

L. Increme in Net Revenue 

5 .  Break-Sen Yield Increirse 

Tea percent of incmnae in d m c t  coat. 



'Unit Cost 
or m c e  

- w e  in 
Q!iss& cost or 20- 

Revenue facreases 

Cost Incxuaes 

Cost Reductioae 

E-te 
m pl* 2X 0,250 0&0b 
Iimd seedhg 0.250 0,250 
ught disc oeso 0, so 

Seed s a w s  2.0 kg 0,065 Oel3C 
Total Cost Incrsom~ 3,323 

\ 

Increrue ia Net Revenue 1,032 

Breek-Eoea Yield hcrseao 51 k/du 

Percent of Years Break--em ~chiersd' 75 

a Custom appUsatian aad ma- coat 

Ten percent of *ma, ia d i rec t  coat 
.-- - - 



1. Revenue increase 

unit Cost Chaago Fn 
a!!SU or Price Coat or Fetuzn 
(per dllmnll) 7mZT . (Wfh) 

3 Cost Re.fuctioms 

6. Percsrt of Tears Brsrk-Evan Achievedc . . 75 

a Custom application and laterla1 coat 



similar rsaulta. Ihs adoption o f  the would elm be of 

qwstiarrable prof l tabi l l ty  under .aaurl and would be 

subject t o  s U h r  rlak. 

The canclusioa o f  ths ~ o u s  se~ctian, that 

the tdmology p a w  nry reduce wslcal yield risk, must be 

modifieda tho* wsical risk mq be -cod, fbmcial rid of 

parts) a m  mom co&W ia Jo* t&a in  the U.S. 

At the cuutaa~ rates ahom on Tables U-% for . 

plowing, the operator makes a quick paas o m  the f l e ld  the lo- 

way, usuellg up and QIla the slope. The i b l d  I s  left rough vlth 



smoothed the earth to gg(pe a x t a t ,  aud then covered with a Ught 

disc, also 'the lang v ~ y .  

m r s  caaplnin of the quality of laad prepmtfan, 

but appamntly the value of ploving end a e d h g  am the coatour i c  

not perceived a8 being of  sufficialt value to uamaat "%heir 

wllllrrgness to pay the a d d i t i d  coats involved. 

Qsin drlllirrg, i f  &me cm the contour, could 

overcome much of the disadrantages of e8rlier lend preperatime 

, The grain drill is an extrePrely v d v e  machinem -0Aed 

the U.S. the cost i s  sra~nd $3,600, and Schndsoeur estbmted the 

per dmm charge a t  JD 0.791, the highest cost of all operat io~s 

considered. Mils W r t e d  from 8paJ.a were purchased by tihe 

Wsty of Agriculture for about $2,100, a t i l l  verp eqmsi9e.  A t  

this price the per duwm m e  for  dtillirrq wuld be about JD 0.500, 

not enough reduction to altar the porti.l budget's outcome ~ c m t l y .  

An obdoua aeed i a  to f iad vrys  of reducing the 

coat of the package. Reeercch i s  r s ~ u b d  oa (1) the effect o f  

reduciag t i l l a g e  uader both maul croppw aad fallow regimesj 

(2)  lover cost, perhps mallor machime suitable for  indivicbl 

f a n n e r s '  omerahip; end (3) alternative mthoda of seeding. 

A partial peckage, fnv01- only chemical weed 

control and fertillzrers and, as they becams 8 ~ a i h b k 1 ,  mom 



pmductive cereal vasie&es, seam a more viable a m  point  tkan 

a complete package, even though p o d t i r e  latectrction eUfecta of 

The el-ts of the partial package a m  suitable 

f o r  adoption 

their i a p a c t  is perceived in a relatively short period of time, and 

their flaancing require8 ao more tbrn aeammal credit. 

The yle ld  results of the mle a x p e r b a t  with 

fertiliser as o t h e n i a e  traditionally mzeged wheat, by I)ued& eS. al., 

waa ciiscu~ed above. The application of 12.5 kg per &num of sac5 of 

o n i u m  U t e  and q e o .  phosph.ts increased the yield of &mum 

fmm 55 & to 112 kg.25 la0 q x w b e n t  ma mbjected t o  f%naclal 

analysis, sad the rssultbg partial budget is shoun in T a b l e  16. 



Additional Costs and Retams Rwn Fertilization of 
5- W h a t .  Imrun* 1975. 

Revenue incrsase 

Incl.eased y i e l d  

Cost increases 

h o a i u n  sulfate 
s\snr PhoephPh 

Total Cost Increaae 

Inc,-ease in net revenue 

Beoat-cost ratio 

Break-even pleld incream 

a Includes matsrial, deuvery, md application costs 

 umbers in pareamaes met pdoes  uesd in the ~ c h n ~ a w u r  
hdgeta 



The ~ & d ,  et. rl. outcome shave a b W i t - c o s t  

ratio of 1.78, not all that great &em c- to the XR1s of 

5.00 and greater f o r  f e r t f l l r e r - v 8 r i e t j  technologies in the humid 

+-ha. ?he Ilreiri, e t ,  il., pielda combined vith the pries8 usad 

in Sc&dssewts budgstirrg give a BQZ of 3.66, stiU low for g d n h g  

rapid acceptance by traditional fanaera* 

The latter pfices nw be mm m~Udic  for  the 
b 

nesr term. Current (sp- 1976) ma&et prices for tap q W t p  

dcmrestic dunnn are reported at about JD 79 per tan, and fertillser 

prices have fallen shrply fran the i r  197&-1975 level. 

Them BeR1a are not all that bad for  an easeotiaUy 

ferti l izer-only techaolosy, but they sre probably too lpv for rayfd 

adoption by traditional m r s .  meal m r  BCR1s would be 

v e ~  b e k  tho- of q m r ~ a s n h l  (or man dtmanstrotion) rsmaXte.. . 

F'urthsr rsssarch on the gsographic and temporal 

distribution of fortiliser reaponm under b o a  t r a d i t i d  and 

(mom or less) nodem managomsort ayeteprs i s  an obtrfously xrgent 

requiramnt. A d d i t i o e ,  the scorch for hl#ur yleldlng varieties, 

again under both trsdltijatrrl and modem mmageuaent zleglmes, m a t  be 

accelemAted. 

Pertial budget* rearlts appear only sol paper cnd 

beg a amber of questions coat- the tmtrironmnt within whrich 



3 i i q S l o n  occurs. Inportant rolcorg tha# am: 

a. Wnrslrs' Imovledge a2 and attitudes toward 

nm technologiss 

b. F a r n ~ ~ a d ~  

c. Per- cbaractsristics of -land fsrnara 

3. &put availability 

e. lbketiag and pzlce policy 

The fo11- subsections discuss each of these 

in tum. 

New Technolazies 

for the e i m t s  of  the Uh8.t Project technology p a m e  wena3ly 

in UPe vlth those reported by )tLnistrg of Agriculture techiclans ' 

(see A g m c x i c  Setting, above). Them a m  mmarimd below in 

a d  treated eeed appears to be based an the apparent lar cost and 

sinplicify of the technology, the fact tb.t seed irr the one tangible, 

mte,*ial *ut farmers have alwsys used, .ad the of the 



Table 17 - Allmtion Rate of Iogmmed h u t a  Distributed Ibg Rainfall Zone 

Rainfall Zmo 

250 mm 2S&30C, 3~:)-400 lroO A l l  Zonee 

Proper tillage practicca 

(Percent of Fanaere ~ d o ~ t i n g )  

0 0 0 

b. Cleaned and treated 
local see& 0 



argument that better seed produces better craps. 

Adoption rates for the cther practices ai.e 

consLstent uith earlier obmrvations and uith the asgunmta about 
/ 

+he adaptability af fertlllr-cal techaologiea t o  smll frrn 

U88 

AZbt!mr w a r l t s  of tbe sur~w can be SXII&.S~~ 

as fol lws:  

a. Host fLmrs have heard of tbe newer practices 

or -uts corsrsd 5n the surrrery and would 

adopt them cominced of their pcoiitabiUtJI. 

b. h general, however, fannerd howledge of the 

pmductivity and coat of the newer practice 

or inpat is verg limited. This i s  rereeled by 

asked to estimto costs and yie ld  affects, 

ma&e quantified e s t l ~ t e s  of yield increase 

the existexace of new methodej they .re -mat of costs, afiecto, 



and 3pcI f i c  techniques; and thw hare l i t t l e  knowledge of 

expected t h i s  sunmrer. 

amerrhip in the Irbid, Aanmn, and lbnrL Mstr lc te ,  excluding 

the Jordan V a l l e g ,  i e  shuwn in Table 18; The average siae of 

lands and give no indication of ttmancy, . 

tead to be irr forest8 and fmit trees and 

whose units t a d  t o  be mmlbr 121 gist) 







the short-run a s  c a d  rsarting if the variable costs o f  pr~Qlelion 

are distributed in the ane pr9porbiaor a8 i s  the produce. lo 

P U y  sharecropped I2 U 

Hixed 36 32 

Reeljr occupied (spatters?) - - 1  A 
Total U2 100 



Shamcrop leases are tgpicaUy oral and tlpically 

for *he crop seeson, though they .re umdJy renewed. Again, 

none of the leasee is fo r  caah. 

The high incidence of tanaacy shwn in both 

sunays suggests, ii the results can be genemlised, that for 

much of the land them is  l i t t l e  incentive fo r  investment whore 

costs axe not fully recovered in t&e mme season. Thus, thew is 

l i t t l o  effort  expended in terracing, laad l eveU~q,  stone removal, 

or e e r  soil conserring measures. 

Mr idon  of cmps and of costs f o r  the 

&arecroppers in ths lbnk m c r g  am given below in Table 20. 

Table 20  - Mviuions o f  Costa and a t u r n s  for  Sharecm~irvt Lensso. 
brrk S u n w e  

Division of . 

hdlorda Tenants - Land- Tllunts Paremti of 
lords - - Tcumta 

1. Plowed lands, Labor 34 % b? 
a t ~ d a ,  mech- I 
anised harvesting 

2. k n d  h b q  seed, harvesting l/3 . . 213 lr9 

3. Poor land Labor, seed, hanetstirig 1/b 3 h  2 

a The nfrsely occupiedn holdhg 

Source: El-Zoobi, z. &. 





Table 21 - Prammtatloa of Land8 b3 Ouner&13~. Kemk PmSect 

Tuo or three irsrgprents 

Fa\a to six 

SetssntoPFrre 

Total 



land conaoUdatlon or f o r  the avoidance of further fmgmnbtion 

could be offered, m ~ i o \ ; s  m d  other deopv held social factors 

Inhibit their institutioo. Zir the Baq'a suney, just over 12 percent 

of the f-rs indicated rgrermant with the idea of  b n d  pamirrg 

to  a s w e  heir  aaly. Fiity-six percent oi those who oppod the 

idee did  so on re l lg laua  grouada; thirtesn percent, in order t o  

avoid disputes among heirs; twelve of  the q p o n a t s  l iked  the prtoant 

system; and 19 percent e v e  no Mwn. 

This notion of equity actads not only to the are 

distribution among heirs, but also to the physical orientation of 

the Land divided. Lang awmu strips a m  l a i d  out up end doM 

dopes  in order that heirs shnre equal3j la both the poorer land 

at the top and the richer land a t  the bottan. 

&. Per-1 Cbarscteriatica of -land Farmers 

The I(- m r ~ e 3 9  alao jrlelded infonnatioa on- 

the fana labor force in the pro3ect a m :  fadly s i r e  and ccmposltion; 

age ciistrlbution of frrm operrtors, of the head of houuehold aad 

eldest son3 and non-fam source8 of family i n c m .  

Them dm* are m m u d s e d  as follawst 

a. Sirw percent of all heads of household ara 

amw then forty  yeara old. Fifteen percent 

am over six@, 

29 Sw El-Zoobi, &- 



About 60 percent of a11 heads of household 

a m  i l l i t e r a t e .  

But, of their eldest -8, 88 percent are lizerate. 

Forty-dx percent of e l d e s t  sons have wceired 

a t  l eas t  the Intemdiate Certificate (3wio . j  

high school). 

l b i m m  fanring experlaace of heads of household 

is  f im years. About L7 percent have 25 years 

experience. 

Famirig prodded an average of 126 days aqlqmmt 

per adult male equivalent worker annually. 

Fortp-four percent of all heads of household 

had other occupations, providing additional 

family incame. No estimate of this s u p p l e m g ~  

income ia given. 

Families in  the proJect area had an average of 

0.86 adult part-tims family workers. To tho  

extent those peraoas are otherwise gabfu l ly  

eaployed, their e s  faw an additional source 

of family incotpe. 

The picture presented here of the drglead fanukg 

decision-maker i s  that of a middle-aged, U . i t e r a t e  whose f e  



cperation occupies only a portion oi hie t ime and i s  U e l y  to 

provide ouly a portion o f  his Income. To the extent that t h i s  

pictum can be gsaersUzed to  all of Jordan '3 dryland famdq area, 

complex n e w  technologies of only moderate productivity are not 80% 

t o  be verg attractive. 

5.  b u t  Avallabil itv 

The cost elements of the anterprlse budgets presmted 

earlfer ore meardngful o m  as Inputs are available to t&e fsr~rer 

when needed. A wheat fsrmsr In a sasll d l h g e  near gem& recently 

asserted that a bag o f  f s r t i l l o e r ,  50 Lg, vould cost U thme d i n a r s  

over the price of fartillrar or JD 0.06O/lte mom than the JD 0.061- 

JD 0.080 per kg for  ammniua sullate u w d  in the budgets. Bis 

m t :  p81+8phrased through an interpreter, ran as follows: 

%ere i s  no feTtiliser here in the vil lage, and none . 

in Iierak. I mat go to  t o  b w  it. This maurs 

a t a d  to  Ebrak, a bus to Aanm, a d  another W 

to the store. With luck, I can get  bercksto the 

vi-e &he sum day. If aot, I met stay in a 

hotel and rsturrr the next day. oqp ca89, I 

would have to  buy a meal ia a reehurant. I could 

only carry one bag of f e r U e r  an the bus. Beddes ,  



I c o u l c h ' t  go to Aman and mt;urrr w i t h  ao* for 

children. AqpRJI, I dan't lamu how t o  ass 

ftwtilher." 

The village Ues within tbe ram of 3S0-&00 xm 

averrge rainfall, so there is eoare likelihood of a positive *at 

y i e l d  rea-onee to nitrogen. Btlt a t  tbrt price  i t  i a  not a t tmct iae .  

Phrsrsin t h e ~ a a m w t o d t b a t  theyhad 

l i t t l e  or no contact vlth extandon workers and consequently had 

little b c m l s ~  of the uee of such i4mtt3. Irbsther, they had had 

PirtPally no conbc t  wlth Xlnlstrg a d  FA0 atoSf iram the -land 

Fandrq ProJect uhlch bad be= p r o r l w  technical amisbnce In the 

inmsdiate ~igbborhood betweea 197l axad 1975. 

The stoxy undoubtedly emggeratee the aagnitude 

of the problem. Nevertheless, it my be gamrallsed that irput . 

marketing, p a r t i c u l a r l y  a t  retail, I s  m element i n  the dovelopmt 

of Jordan's -laad egricultura which reqdror strepgthanhg. 

Th4m have not been epy qumt i ta t ive  aaalyses 

of Input markets, market* operatloar, md aurkst ataucturoa I n  

Jordan. A leas foxmal analysis -8 W d  out under the AID-apo:xmmd 

wheat Project Leo& K a l d ~ r m n ? ~  r fertilizer aad herbicide d d e r  

in eastern Oregon, i n  November-December 1975. 



HaLdoraon was raked to look a t  and evaluate marbting 

d! fertilleer, tractors, other farm inplrvrnta, end seecia. He 

cmcmtrated an private rirms, but he bdefly examined the role o f  the 

cooperstive wr~aarent . 
a. FertlUsers 

Althm J0rd.n is a p ~ c b t c ~  of ph~sphte,  

it i s  l m e l y  exported as mv material, Phurpbetic fertuaer, 

triple m p r  phosphete, ia inported as are a11 arqrplles of nitrogaa 

in the forn of aamollim -ate AppmximPtely s,000 tma pre 

warted and used aamaUy; half of thia itj ~I.nnirlra sullate. 

N v e  private denlam import fertillaerae me 

largest and second 3argest importers have approodmetely 50 and 20 

~ e r c e n t  of the market, respectively, The rensining three haw, abut 

10 percent each. 

Host fertlliaer sales .n, in the Jordaa VaUq . 

and other vegetable g m m b g  areas, b a t  m r a  have been wdag lose 

than 1W toas of aaamxL\m sulfa& annually. T&em are private* 

ouned retail outlets in AmPen, Irbid, Zeuqa and about 20 m a l l  &apa 

in the Jordan Valley. Other retail sales are ma& by about 20 a- 
cultural engineera q l k d  by the five firme as tkve l iag  aleman. 

Cooperrtive societba are becoming important 

as =tail outlets, particularly In the north in the &bid mglon. 

The Jordan Coaperativo Oqpniamtion (JCO) obteins most of its 

supplies fran the primte importers aad diatributee tbea at cost 

to the societies, absorbing che Snternal -sport costa. 



The Wiaistrg of Agdcultuw has imported 

fertilizes on its own account for distribution through the 

cooperatives. Four 'uhouaaad m a  w e n  inported in  197b when fertilizer 

prices rere verg hlgh, 30t a U  of th ia  YIS m1d before vorld prices 

declined in 1975. It is reported thst vhnn world pAc88 fell, the 

Goverrnmmt induced prioate txsders to mrintria prices  at a bl& 

lovel until its oun stocks vem eold. 

It seems U e l y  that larger frac$ion8 of 

f e r W e r  srles w i l l  be made through cooperptives, with mom be- 

imported on Gwemmnt account. h s t i c  manufacture of mlcrrurriun 

phosphate i s  included among the Fire Tear Ilan projects, but production 

will not be available before the a d  of the 1970'8, if then. 

It seems l i k e l y  t b t  a variant of Sayt a fav 

inhibit8 the spread of re- s l e s  of fsrtUrser i n  the - h a d .  . 

azms. Private firms will not expand wi thout  wme r e m c e  of 

profit .  The requisite c h m d ,  in  tum, depends upon krrawleclge of 

?ertiUterts productivity, first a t  the research and then a t  the 

Seeds b* - 
The Ministry of AQriculture and tho JCO are 

cooperatirrg in a p r o m  to expand the urn of cleawd end treat& 



seeds by Jordan's wheat fanmrs .  In 1975, 855 toas of seed of tihe 

variesies F8 and H o d  N m m d  warn nrpplfed to JCO by tiha Zblstry 

f o r  distributian to  cooperative societ ies a t  JD 72 p r r  ton. Whe8CJ 

produced from the smd i s  to be cleaned to seed quality, the amount 

distributed i s  returned t o  the U s t q  a the JCO, and the 

r a m h d e r  purchased by the ) U n i q ,  f o r  f i b  distribution ae 

seed, a t  J D  72 per ton. 

Wheat production in excess-.& tb amumt of d 

borrowed need not be retumod t o  the m-, bt b. rold rrr 

milling &eat. Pressrrt prices, one month M o r e  the 1976 harvest, 

a m  about JD 70 p e r  ton. These vlll no h b t  fa l l  a t  harvest the, 

but the Maistlg of Supply i s  offer ing a support price of JD 65 por 

ton f o r  tap quali ty m i l l i n &  wheat the 1976 harvest. 

In order that s t sd  production be a t t rac t ive  'to 

fanners a t  this price relatimahip, tho ciean-aut percatage vould 

have t o  be l e s s  than 10 percent. J o r . f p r b  fanabra tend t o  belleve 

ia a strong positive correlation betwem seed size and resultant 

yield. Fanaers u a  mad cleaned by the Ministry in the past have 

i nds t ed  on such large kernel sLzea that seed yield from threahed 

o r  combined wheat has averaged closer t o  60 percent; Relaxation of 

these standards f o r  the seed distributed i n  1975 resulted in a 50 

percent increase i n  the quantity of amd apaihble over that jn 

e a r l i e r  years. 



Strict &eta1 puritg was not maintaintad in 

the 1375 progmm in order to  dstrltute as much seed a8 posdble. 

A certified seed prognun is t o  begln w i t h  the 1976 planting. 

Fagistared seed i s  t o  be produced on 1800 dunurns of Wstrg . lou led  

land. kg i s tered  aeed is to be distributed throllgh the JCO imd 

cooperative societies t o  mcaber f-rs for incnvsa to cert i f ied  

seed. 

A cer t i f ied  seed p m  can be a productive 

venture on the part of the M ~ i s t r g .  It nsquires, holmver, sigrri- 

ficant laputs of quality manpower to ~ M c h  tbs U o t q  rrot be 

d f l c i e n t l y  sensitive. Its impact would be gr"srtly enhanced if it 

were built upon varieties more product iPe~tb~~  F8 end H o d .  N c a s  

are curwsltly available. 

An alternetive to tbs Hink!trg's un-. 

the direct production of registered aeed would be t o  contract for 

that production d t h  q u i W e d  f u s r o  or ooope~t ivea  under illnistw 

Haldorson r ~ t e d  a large increase in a e  uee of c h d c a l  mad coaLrol 

in wheat fram his first plsit in 1969. Be observed t ! ! t  dealers bad 

more adequate inventories of both herbicides and equipmeat then 



r e .  kapesative wcielbs  in the M i d  rsglon wire xtaklng 

herbicide application part of their serrrices to  aembers, and a 

nuder of custom operrtora in the &bid, Amwn, and brak regions 

hi stsrted offering weed q ? w  services. 

hirly napid adoption of I.hnnica1 weed control 

i s  not  surprisipg: 

(1) It Is low coat relative to haad weeding; 

(2)  Its irppct on wesds i s  quickly perceived; 

3 Ihe r e ~ u i m d  elpertiss in appllcatia~r to  

cereals is relat1vd.y Pdnor and can be 

comeatrated in the hrnds of relatively feu 

custcna operators or cooperative society 

srnplayeea. 

& 1i;e perceived effect is independeat of o t h w  

agxmondc pmcticea. 

d. Fuaa M c t o r s ,  Sales and &nice  

Betwtmn &00-500 tnrctora w m  sold in Jordhm 

last you, the bulk of these in the 70 horr#pcrwlsr categorg. Ibe 

headquarters for all the six dealers are ia Sam b v e  braslch 

offices in M i d  and m a .  T'he Zetor ( ~ t a c h o d o r r k ~ )  and Maawp 

F&WOZI dealsrs both bad branch offices in bmk, but c l o r d  theu 

in 1973 vhan tmctors uere difficult t o  ob-. lhese mmy be r w y m d  

nou that new tractors are molls readily available. No c w  hoe a 

b-aack in the Jordan Valley. 



Smll farm aims W i t  the purchase of a 

tractor the individual farmbr f o r  hie exclusive urn. Host esl-3 

are t o  fanners and others uho u i l l  perform custam semicea. hies 

t o  cooperative societies, as a means of pup ownerahip, are 

increasing. Tractor purcheaea am often lsotivated by the need fo r  

basic tx-oa~yartation, i n  addition t o  fam tw vohk. 

Tractos rqrir irdLlCS.. .m caooro-+-f' '2 

Aman, though most of  the larger towns have autagotfve repeir shops 

i n  which Pliaor t ractor  rapaka can be accauplished. 

Ehldoreon observed, but d id  not note in his 

report, that while dealers have condderable q r t i s e  in t ractor  

sales and service, they appear t o  have almost no familiarity with-the 

use of the m a w e  on the fame He did point out that most t r ac tc r  

dealers h8vs an associated autoambile sales l h e  and do not handle 

o'her fann implsslents. The "climrrte " f o r  develaping a camprahensive 

understanding of fam mechanization is absent. Thus the techaical 

assistance function performred by dealers i n  the U.S. i s  missiag is 

Jordan 

8 .  FennIUlDltsmnts 

Caubine harvesters, moldboard and disc plow, 

disc humws for  covering seed, end f i e l d  sprayers are virtually "he 

full range af irPplements sold fo r  and used in Jordan's drglurd fa* 



areas. 

Since elnost all of  Jmdsi Is cereal B1.ovlns 

area i s  plowed by tractoFdrava plows, i t  - be described as be- 

well tractorised but not velJ. mexhnised. of Agriculture 

persnnel  estlinmte that 70 to 90 percent of the uh-+, end barby is 

carbine harvested. Seeding i s  practically all done by hand brpadc;?etlag, 

followed by cove* uith the disc horrcnr. Fertilleer, to the e x t a t  

i t  i s  used, i s  haad bzuadcast. noat weedlag, if done, is  with band 

labor, although epmmg w i t h  2 - b D  i s  inrrrsrdag. 

Xnldormn obser~ed tht rrhiln implrannta 

currently being sold are imparted, a mmbor of b l a c k d t h  ahape i~ 

ani around haan vcre M a c t w b g  mpldboard plows, disc harrowe, 

and field spmysra. In the last caae flxma umd an inported k i t  of 

p u p ,  control valves, and noztles, a l e  -8, b o a s ,  ,md frames . 

were msnufac:ured locally. Locally produced items, thmgb crude, 

-re quite useble In his opinion. They m lcnrer priced t;hm in- 

porbd equipaant . 
A number of ahape am mmfacturing part8 

for implements sold by dealers, and anw vsrs condderiag the MIN+ 

facture of spike tooth h r m w s  and tool  bars for srsep aad chisel 

plous. 

Blackmdth sbopo ia other areas of Jorden were 

perfolming major repairs to plovs maaufactured in Amsen. It appsared 



t o  Maldorson that even in the v l lhges  these ahops had the necesse"J1 

tools and expertise to  do major b b c k d t h  repairs. 

The grain drill, as pointed out earl ier ,  is  

almost unknown i n  Jordrm. b a l e r s  mported t&t thep uem unaware  

of the type of d r i l l  moat useful here. Indeed, over 25 diifemnt 

possible +qpes a m  available--and expeasive. Haldoraon beUavea that 

a -10, eerrriceable d r i l l  could be manufactured by blacksdtbs I n  

Jordan. Research on such impl-ts, and others vhich may fit the 

present level of tractorhation, should be encouraged, 

f,, & m m t i v e ~  in the M u d  FanairrP Rsaions 

Host of the coqmmtive eocbt ies  i n  tbe 

3irpland fambg regions are in  the Irbid area. That area ha8 the 

longest tnrdition of cooperation, and ther?s .re now tea near Irbid 

uith about 2,000 members in #3100 50 vilhges.  One cooperstive i s  

-rating in Madab, south of a, and four vera recat ly  formdd . 

n e u  Kerak. Cooperatives exist in other -8, but t l z q  are of less 

inportaace f o r  -land cereals fanwrs. 

The cervices they offer  are input marketing 

(seeds, chaasicals, and p u p  awnerahip axad operation of machinew) ; 

credit, in which a land-owning member has a borrowing limit of  about 

J D  259 while a tenant's limit is  J D  S O J D  180; produce merketlag; 

and same technical r s r l ~ c e  t o  mecabem. 



Subsidies to the eocieties consiat of the 

salaries of each society1 8 rmnsger and agrondst,  low coat loaas, 

and low prices for iqmts. 

It is estimated that currently lesa than 10 

percent of Jordan's wheat fanners are ambers of cooperatives. But 

merPbership i s  Ancreasing rapidly, and if the current trend caatbruas, 

as many as  50 percent vould be &era by 1980. 

?be achiev-t oi this goal wuuld require 

tremendous inputs of ta ined  aunpower and capital. It is questioruble 

whether or not the goal could be reached .ad tha sociaties maintab 

the sam high level of -emeat and perionmuwe uhich is ~ r t d  to 

exist uith 'the societies in M i d .  It i 8  particularly questiambla 

in the muthaw *land fm&g erers, &re the traditiorr o f  

cooperative business fenw i s  weak. 

g. Custom Obslatou 

Cooperatives am one way of spreadiag the 

cost of expensive equipant anow mverrl units, The cuetaaa opertrtor 

is another and has a longbr histow in Jordan. Ihe quality af curt- 

field work, and cameatvg on it by f-8, ha8 been diacuswd above. 
. - 

Bamiers t o  quality hqmovement include: . 
(1) bll sise aad inconvenient layout of fields; 



( 2 )  Lnck of a perceived increase i n  yields 

from cactuur t i l lage;  

3 Lack of knovladge, at  both research and 

fann levels ,  of low coat t i l l age  operatima. 

FA0 staff V O ~  usrr Irb id  have reported ~ i ~ u ,  

initial .mxesszs in inducirrg f m r s  t o  5afoma- combine their 

plots  + ~ o  po&t contour t i l l a g e .  Coopemklts societ ies q be a 

means for  encounging this, wlth or without cooperatively ouaed 

equipment. 

Farm sise trends appear to be donward due to 

irrhsritance practices. ?his m o r e s  trrrnda i n  teamcy, for which no 

data is availables but which rary be a & ~ c e  f o r  increasing fanu aim 

t o  W e  machinerg use mom a f i e c t i ~ e .  h aape cases, low cost, sdl 

tillage equipmmt may be moat effective. Mechanization research, 

using the IRXI concept would be extrcr~ely usem. 

h. Conclusione 

This brief re*ew of Izrput marketing in Jordan 

suggests the follouing conclusionm 

level  of c q e t e n c e  and.capacity t o  su2ply 

W t s  t o  drrland fanners. 

( 2 )  Retail outlota am concentrated ia Anw;ur 



and &bid, and the expansion of these outlets 

to other amas, and pu=ticularU to the 

by lack of d-d. 

3 Arra earlier diecussion t h i s  lack of a d  

cen be attributed to ignorance of aew bch- 

nologies, aa undwatmdable coaaervatiim 

5x1 the face of ridc a d  uncertdatiy, a d  

rersonoble doubt as to  the profltabillty 

rule expanding to offer retail semices. Their 

najor W c t  i s  in a r e a s  wtrich hgrs a fair9 

l o w  cooperative tradition, 

( 5 )  Effective qwmion of cmperatirss to othbr 

arms mry be  hhib i ted  by lack of qual i ty  

mPnpover and aQ9u.te budgets. 

(6) Dsaurd generation through ~ ~ h ,  extension 

to both fanwrs and agribusiaess, and 2oUcy 

bcantires ( M  below) can contribute So 

Plrms end cooperative mcietiee. 



The redtiag polltical preaures am being mt 1 ~ e l . y  by an attack 

control authority over a xruaber of foodstuffs a t  retail and, almg dth 

the ninistrg of Agriculture, mts the floor prices paid for wlrent. 

Export enbargoes are set by the two IUzA8tries on fruits and vegetables, 

dnW the prlce of bread, the basic food itam of low i n c a w  m a .  

The price of the standard Arab loaf V J B ~  nvintrined a t  b8 f l l s  (JD 0.0kS) 

par kilo until 1970 *en it was d m d  to LO fils, where i t  

(not shown). Retail prices have been mnlatriaad in the face of 

33 Jor&n inports Hard Red Winter wheat f- the U. So un&r Pu8O and 
o a r  b ~ d  wheats from other sources. In late 197& dunrm, which 
fonna tb bulk of Jordan' r proG;rction, t a s  priced at 8 3  (~pmld-  
mately JD 2&) per tm over Hard Red b ~ t e r  in Rotterdam. P=uaims 
for dunam have since fallen to about $22 (appmxlmately JD ?) per 
ton. Durwna have historlcallg traded a t  a pnd\130 over bread 
wheats, and the exchange of dunm for bread wheat represeato a 
potentirl trading opportunity for Jordan I f  production i n c r a m s  
to prorlde comerdally exportable quantities and ii Jordrn is 

t o  cease importing uacbr PU~O. 
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Figure 3 - h n  &tail Price Index by Corrmc:iit:r ,2roups, 1467-74. 
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*. : ~ u r a n i ~ ~  estimated that, in order to maintain broad 

prices a t  50 fils per ki lo#  the herrrment vas paying a subsidy t o  

f lour  inills of appl'oxhtaly JD 22/ton of what in  1975. This ~c 

b a s e l  on the Govement's support price to farmers of JD 55/ton f o r  

m e l i - n n  gzade ufiea+, and a sales price of JD 33/ton to millera. The 

subsic& is3  in fact, conddersbly lsrger than JD 22 per ton, adncc 

a't of 'Yhe more Lkan &0,m0 t ans  bported 1975 uae s o l d  to  

mills at JD 33 but i i i o r t e d  at an average price of JD a. 
31 a recent (Aprll 19) embar held a t  Jordan 

University' s acuity of A@culture, Carl Ootech of the Ford Foundation 

pointed out that there is no "tensionf' the q s t m a  creating p r e o m  

for productivity increases in -land famhg. 

A t  the national, polltical level both the balanca 

9i m n t s  and food supply questions, which elamhew w a d  be oi' 

~ i a  j o r  concern, are hiddm by PLlr80 i q x w t s  and massive buaet supi;srt 

support is not Ualtless, and the need for &sicflee an imported 

that, vhose *art ?rice cannot be con~;rolled, creates pressure ior 

mintainbg low pricea on damstic uheat. 



Policy &era, to the extemt they think ia these 

tenns, evidently believe the supply e last ic i tp  for &eat i s  aero. 

wheat production in Jordan, found that minia l l  was the nmjor 

determlnent of area, s e l d ,  and procbctiaza, and tbat estimated 

parameters for lagged &eat prices udl.s excsecbd by t h d r  standard 

errors. Ihe stu* suff emd frOm d ~ t .  of quastimable accuracy and 

short time series. bthar,  wer the pxLod of the s tuw wheat prices 

were wmarkebly stable, Wtiaq p o s s i b i l l t i o ~  ?or a price W c t  

on output t o  meal i t a e l i .  

The degree of cmcera vlth price pollcy a s  UI 

instnmmt for inducing great- productirity is revaaled in  tbs price 

vorld fertilizer prices darted their dramatic rise in late 1971, 

increases in domestic prlcea for Wt k q t  pace vlth neither fertilirsr 

prices nor vor ld  rrhcmt prlces. H a l d o r s ~ n ~ ~  estimated that, at the t l r  

the HaLstrg of Agriculture a s  holding unsold supplies of ammaium 

sulfate, the JD 63 per ton dmrged bp tho coopratire societiaa could 
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have been JD 10 - laver and still p m d e d  a reasonable margin over 

inport costs. 

The wheat-fertilleer prlce rat io  i l ludzat ion doae 

not, by itself, constitute an argrmrent for  f e r t i l i ze r  subsidies. As 

pointed out  earlier, -ledge of f e r t i l h e r  msponse i s  verg m A ; e d ,  

and fert-er subsidies m y  have only m b h n n  inpact. That illustrrrtiaa, 

along with the others presented above, does prseent a pictum of 

concern wlth f w d  price syaptcuns and budgetarg llnd.tations. The policy 

enrimmeat, in terns of incts~tives for greater productivity in -land 

faradng needs improvement. 

F. &vela~msnt Ac t id t i e s  in the -land Subsector 

In recent years the Oovenrcnt h s  been engaged in a 

number of ac%iPitiee aimed a t  the develoymsnt of drylend fambg i3 

Jordm. B e  camodity q h a d a  of them ac t i r i t i e s  haa tended to  be 

In *at, vith some attention paid to  f r u i t  tress (iacludlng olives) 

a d  f le ld  crops other tb.n nheat. Donor asdataace hra been p ~ & d  

by the United Nations and bg AID thraugb the Weat ProJect. 

1. B r m r  u a t e d  Nation8 A ~ ~ w c ~ ~  

a. U U N  

This proJect, which darted in 1969 ia the Eaq 'a 

area and subsequently transferred t o  Xemk i a  1971, operates in thxm 

pilot  arens, aiiounting t o  a t o t a l  of 7,000 ha. The UNDP allocation 



of the project is US $1.2 n i t l i on .  Its strategy rests on a cmcorAbd 

effort of F n t a m l ~ t e d  cfiaciplines to check m i l  erosion aad achieve 

increased agricultural pmatuction in lw rainfall areoe of h s e w  

fragr~ented hnde. 

The project operatee an the priaciplo of 

conrincing fammxs to pool together hir fragmented plot8 into 

vleble Humgemant "hits for block cultivation. The average uise o? 

in each v- a m  subsequently grauged into voluntarg aeffice 

mt of a total of 7,009 h, only 80C) h have so far been covared by 

the Heaagement Units. The UNLP/FAO pro3ect provides machbuy a t  h e  

cost but the fanner pays for 75% of the f er t i l i z er  cost.  

practices and *roved cultural methoda am bbginniag to produce 

goo2 results and increases of up t o  3- in crop productivity have 

been achieved in several kugement U n i t s .  However, the rrrethods 

adopted appear t o  require a hervy dose o f  -uts and the exteadon of 

the  pi lot  experience on a large ecale vould nm a t  prabibi3ire cos'sa. 



projects are concerned fu l ly  or partly vith th. develqvasnt of dryiand 



f,r uzwtbr wit,h the dmsloprurrt of wlu?d f w  in East Jordrur- 

These includes 

(1) S o i l  Caasemtion end Pruit Tree Plrmtdltg 

ia Selected h e .  This project, a c h  

involves WFP food essistmce of US $8.1 U r n ,  

is s foUw-up to two earlier projects of a 

IrLmllll. nature. Tbe curxwat p a c t  e d  

in June 1969 Pad ended in July 197L 1'; 

involvad the t a xma  o f  n w l y  s,00Ci bo, 
I 

the of 700BOW o ~ A v ~  trees, 1390000 

grape trsea and numy other vrrietAes of 

Wt trees.' Host of the targets appear to  

have barn achieved. A new bw-year 

agreement (Ibvelopmslot of HkhLaad Ae,Ticul- 

tual ~sgions) i s  being negotiated with 

a p h d a  bn the d b v e l ~ t  of tbb catcbmnt 

areas, includizrg Wadi Zerp4. The am pr?oJect 

vill corsr sucb activities as  ';he conatnaction 

of cft?r-stom terraces, ripping, rock r&khgO 

doep c u l t i v r t i ~ ,  h d  c l m M 0  condl~ctioa 

of 7&0 km of tam accees roads, cmstructlon 

of cisterns, fencing by stone ualls, tree 



agpspre t h i s  project tbwugh c o m e p a n ~ c e  

md tbst the plan of opsratioas w i l l  be 

milZion, t r ~ s  iaitiated in conjunction tiith 

tb UNIP/PAO IhcpImd Project* It 

started its activit ies in the B q  'a area 

and vrra subaequsatly shifted to Kerak to 

coincide with the change In the location 

of the UNIP/FAO project, The food Saccstives 

haI3ted with the dmslapnsnt activi t ies of 

the UNIPm project (terraci~g, mi l  

conmrvatiool mmsrzlbs, tree p ~ t i n g ,  etc, ) 

urd good results a!m be(irrrring to -=a. 

The pmjsct i s  to last until July 1977 and 

vlll be tied t o  tb follow-up pbom of the 

UNXlPfiAO -laad F a d q g  Project. 



mdlllon. It endsages the conatructla of 

l , s O  10D of form and village roads to 

The purpose of the pmject over i f 8  f ive year U e  

Project el-ts include technical assistaace im 

a. b n d  cap.biliw clamlf'ication 

s y r ~ l ~ ,  md cmdit 

c.  Lrproved -land furdrrg practices, includkq 



m i l  and water coasenatian 

d. htegration of rsrge livestock production vitb 

cultivated f oragea 

The PmJect vill work with eaps 25 cooperative 

societies in the -ion ar the main vshicle far -lying iqmmd : 

bputa to fazmers. aterial assistance t o  them societies i a  provided by Jw 
in  tbe fona of  Lsllnries for mch sociefy ' a namger and -at, lar 

coat loana f o r  iac i l l t ies  cmd workbg capital, and inputs so ld  to "ha 

at  cost. 

Total Project costa am ertlmeted 93 JD 7 mil l ion.  

--st year costa are eetinvted a t  abcnrt JD 955 thousand, of which tihe 

Goverxmmt's con-bathn ia JD 6LO thousurd. RmrVipg fiaanci.l 

problem cauasd by -tion and a d o c h e  in dscripticms for ths 

UNT budget my force a cutback in tbe scupe of the Project. 

FA0 ProJect stair are reasaorablg wel l  satisf3ed 

u i t h  progreaa dudng the first eight mcmtha of the Projectla l i fe .  

3 e y  wport good cooperation uith the Mlnistzy and with the JCO acd 

considerable enthusisan for participation as the part of fanaers. 

Two factors appear to bo importent in this. The 

first i s  the subsidization af the cooperative societies, urd the 

second i s  the mr~pritude of FA0 's technical assistance irput. !bra 

experienced dqland f- technicians ere assigaed to the m j e c k  



for i ts  duration. A fourth technician is leading ths work In soil 

mapping and will ii+ dren that is campleted. AS 8 mtter of 

conpssrlson, the USAID-sponsored Wheat Project had two resideat 

teclmiciane durlag W68-1970 md m e  duri9g 1973-75. 

The Om-t %a p m  an expenditure on 

agricultural devwlopmsnt ptojects of sppro-taQ JD 26 ncUUoa over 

'the 1976-80 l i f e  of the Plaa. O f  t b i e  a m m t  JD 5.6 m l l l i g l l  i a  to be 

spent in contribution to thd UNlP/FAO I n m t e d  Ibml-t Projoctj 

"the Project ' 8  replicatian in the A m e n  Oaremoratej cont;ltnrrtion of 

ths Wheat b o j e c t  Is damnstmtiorr act ir i t ierj  estobllnhmnnt of tuo 

st.tions f o r  the pmductioa of mgistorsd m d  aad for a q m i a m t a l  

md extension wrk; end the establllrharmt of seed and wile hboratorlas 

a t  the statioas. 

subsector and of the plrnned dsvslopmert efforts by tho W-l; md 

supportisg activities of UllIP/pAO farms the b a d e  for tho at-- 

selectf1 USAID i n  aasistiag the developaent of  the subsector. ?be 

focus o f  the strat- I s  tecbalcal a s s l a t m c e ' ~ d  at b u i l d h g  up 



the inh.astructwes rsquirsd to srqrport amd carp-t the direct 

production act iv i t ies  of t b  W s t r g  ,md UNIP/PAO. 

Ihs ProJect a c t i e t i e a  descqibed imaediately &we 

lsars gaps in three critical m s  for a sustoined incre63e 

in *land pmductidw. The80 -8 - 8  

1, The w n d c  research baae aecessP1sg for err 

adequate g a m t i o a  of adapted hchaologies; 

2. me extsnsioa base in the form of an actdm 

extmslos muvice masitive to famersl needs a d  

capable of fombg .n effective lrnk bet~leda the fam 

and the r e d  estabUdmcmt; 

3 Social science (prhwily econaics)  , poUcy-oriented 

ressarch oa vhich to hue the effective mur;Cpulntlon 

of t)? aocial w t  for increased dxyw 

agricultural productiYity. 

A five-year projx t ,  do-d to f i l l  these &aps, 1s 

currently under preparaticm for b ~ l a m r g t a  in 1977. An additiowl 

technical aesistance element of the -3ect provides assistance to 

the lllnistry in intenal plambqg in  order that the Ninistrg can batter 

focus i t s  rssortrces on c r i t i c a l  ~ v e l ~ t  in agriculture.  

The project mkes tentative prarlsloa for  capital aasistaxace as 

Leci.micrrl assistaace rct iv l t iea  reveal pmfitable opportunities for 

investPent by fmaers and by .&ribusinem mmhg the aubmctor. 


