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PREFACE

ATIP werking papers consist of methodological and empir:ic '] material which
has been reviewed internally hy ATIP, Working papers are prepared and
circulared to wmake ATIP research findings easily available to CUB personnel
and  recemichers  dnterested  in Botswana  farming systewts.,  The viewpoints
expressed do not mecessarily retlect the views of the Department  of
Agricultural Research, USAID or Kanuas State University,

This  paper  pives dnformation oo draught  arrangewents  in Shoshong  and
Vake ste, The paper is bavced primarily on twe surveys administered in 1983,
the  Draught  Arrangewents Survey  and  the Crop Managewcut Survey.,  Partial
results from the  Draught  Arrangement  Survey were fivet presented in ATIP
Kesearch Report KRumber One,

There are three  reasons why a comprehensive report on draught ervangements
hay beeu prepared for distribution at this time,

(a).Plouphing situations changed dramatically 'uring the 19.0s drought,
We  teel 1t 1 usetul  vo document  ploughing situations and, 1in
pacticular, draught arrangement patterns during the early stage of the
drought au o baseline for monitoring post-drought recovery,

(b) . The 1983 Draught  Arrangement  Survey addressed one of the mpost
tmportant  iggues attecting farming houscholds in Botgswana -- access to
traction resources, One  of the wain survey objectives was to

determine  the rights and obligatior: associated with use of different
inter household  drvaught arrangements, This jussue, if anything, became
more  ampottant  during the drought since a majori~ny of households in
the  Central  Apricuitural  Repion had to ehift to hiring or barrowing

traction resources.

(¢) ATIP  trial data have shown that two of the most promivcing changes
farmers can make to  increase arable production are double ploughing
and row planting. 7o successfully implement cither practice generally
requires control over the timing and quality of plouphing (and
planting). Therefors, it is important to know the amount of control
farmers have over the timing and quality of ploughing when using
different draught arrangements,
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TARLE 1: SAMPLE COMPOSTTION BY FAKMER SELECTION PROCEDUKE

_" I YT ) SR (M SAMPLE CUUA SIRITES T
e MYRUFRIAL/G BAND AL RAn: gmaor AL
NUMBER OF HOUSEHOLDS 27 24 6 1o 11 13 74/b
(FPercent ot Households)
TYPE OF TEACTION:/ ¢
Donkey 37 21 L2 R4 82 a1 37
Cattle 30 24 39 34 18 15 24
Tracrere 19 25 19 20 0 31 20
Tractors & Animals/d 11 25 2 8 0 15 15
Cattle & Donkoeys 4 4 0 2 0 8 4
DRAUGHT ACCESS:
Cun or Co-Oun/e 57 57 H1 53 64 15 51
Borrow o1 Manape 8 4 10 9 18 15 9
Hire 24 34 29 24 0 23 24
Coup Arrangenent 12 4 9 9 18 46 16

a. The ATIE canple i divided into householde which eeio participating
in trial verson cnose which were participating in the
Multipie Visit Pesource Use (MVRD) Survey.

boe One ATIP triale cooperator was not contactod in the Draught
Arvangesent Survey, oo tor that suwrvey there were S0 ATIP farwers

and 4 o toral,

“o The percentapen wre boaed oo households which ploughed during
ARy ¥y ceacan, Approximately 10 percent ot the houscholds did not
plull,ﬁh that Seglont,

doOne hoosebold noed danbeys, the rest used catt e,

e The Crop Mapapenent Survey distinpguiched between co owned and owned
tractien while the carlier Dranght Managemont Survey Jdid not.,
Approximately 10 percent of the houschelds in each sub-sample
co awned antmalys (o owned come of the animala in a draught team),
rather than bad complete ownership,

2. PLOUGHING SITUATIONS IN 1982-83

fn 198Y,  1e4 of the 116 households enumerated during the Crop Management
Survey  ploughed v least part of theit tield,  This section summarizes the
ploughing  situat fone of these 104 households,  In the context of this paper,
ploughing  situation refers to the types of traction used and the means used
to pain acces: to that traction,

2.1 TYPES OF TRACTION USED

A profile  of  the types of traction used during the 1982-83 season is shown
in Table 7, Altmost  the same number of househalds used cattle and donkeys
for pleughing, bur the wse  pattern was quite different, Nearlv all the
households  which used  donkeys, used donkeys as the sole type of tractiaon.,
On  the other hand, more than a quarte: of the cattle-using houscholds used a
gecond  type  of  traction, Mout  of  those households hired tractors to
supplenent  theiy  cattle plouphing, and many in fact had nore area ploughed
by tractors than by cattie,

The lTarpe share of donkey using houscholds reflects the influence of Makwate
villege. Hore than 80 percent of the Makwate households uced donkeys for at
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peast  come ot thenr ploughing.  This io atypical of villapes in the Central

Riepion, Baker  [1984]  reported  that denkeys were the primavy source of
tvactior in approrxicately 19 percent of vitlopes du the Central Agricultural
Pegion Gn 1944, Donkey traction was, however, guite commen in the Mahalapye

Fact Apriculrurat bictrict, which o where Makwate iv located,

TABLE ?: TRACTION USEL, 19827873
ANIMALS & CATILE &
L DONEEYS O CATTLE  TRACTORS  TRACTORS — DONKEYS

NO. CF HOUSEHOLDS/ a 34 30 2 10 2
{(Percent of Mousecholdu/h)
DRAUGHT ACCESS:

s 44 35 9 12/¢ 0

Bortew o1 Manape 22 78 0 0 0

Co-Oun 4t 31 0 15 8

Hire 21 ? 53 10/d 3

Coap Arranpement 44 22 33 0 0
VILLAGE:

Shostony, 9 37 39 15 0

Makwat o 76 18 0 2 4
HOUSEHOLL HEAD

Fale 31 34 27 5 3

Feral e 48 20 15 18 0
CATTLE ASSETS:

0-14 56 26 14 4 0

14 19 32 3C 15 h

ALL 38 29 22 10 2

Source: Crop -!;mu;.v,uzﬁvnt Survey

a. Does not dnclvde 12 hoasehe!de which did not plough in
1982 -84, 0t those, three previously had used donkeyn and
nine had used carrle.

Lo ALD percentapes are baced on the 104 hounseholds which
ploughed,

Co Ownoand cocown (below) refer to ownership of either traction
soutrce, In cach case, the animals were owned (or co-owned)
anc the tractor was hired,

d. Both the antmals and the tractors were hired,

The  relative  dimportance  of tractors was  a surprising and more notahle
finding. in an ATIP cenug conducted in October, 1982, one-~third of the
Shoshony  bouseholds reported  that  they  had used trastor ploughing in the
{981 - 82 season,  and only two percent percent of Makwate households had done
so [Baker, Tjitonpgo, Monyatei, 1983), Within one season this increased to
ever 50 percent  in Suoshony  (although  there was no change in Makwote).
Therefore, iu neirher village were cattle the dominant traction gcurce
duering  the 1982 83 seasoa. The importance of cattle relative to donkeys and
tractors continwed toodecline during the subsequent seasons of drought,

Aside  from villape lecation, the patterns  in types of tractien differed
according  to  draught access and cattle assets. Petatively few households

which used cwned  draupht, uvsed tractors -- unleegs tractors wesc hired as a
supplement, This, of course, reflects the expense of tractors. In
File:SWM.204/WP. 164 -5 - Date:20/7/88
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There were significant differences  in use of a second Ltraction o1 access
arrangewent Ly wealth  and primary accers arrangeceont,  In boti cages, this
geems L. refiect g greater  degree  of flexibility., For exampie, several
hovschobtds which used  owned animals had the money to supplement with hired
tractor, while several wiho hired had the wobey to hive meltiple tynes of
traction {(Table ), Heusebolds  which  primarily used vwned traction also
were able  to supplement their own plonghing providing traction in exchange
for additviinal plouphing labour,

TABLE 5S¢ RELATIONSHIP BETWEEN PRIMARY
AND SECONDARY TRACIION

DORKEYS  CATTLE  TRACTORS

HUMBER O 1/ a 40 16 28
(Percent Alzo Uuing)
DUNKEYS a#/h ) 7
CATILE 10 5/ b 18
TRACTORY 3 11 4/h
NGO OTHER 50 74 il

Sourec: Crop Managenent Turvey

de Primery was Jetermined on the Lasis of
the greatest amount of ares plouphed,

b, Same type traction, second drrangpement,

TABLE 6: RELATIONSHIP BEIWEEN PRINMARY
AND SEOGNDARY ARRANCEMENT

OWN CO-~OWN MANAGHE, HIRE COoP
NUMBER OF HH 43 9 13 30 9
(Percent Also Using)
oWl 2/a0 8] 0 0 0
CO-0WN 2 8/4a 0 7 0
OWN — GET LARCUR/L a 8 0 3 0
BORROW/MANAGE 2 0 0 7 0
HIRE 11 8 0 10/a 0
OOPEFATIVE 8] 8 0 0 11/a
HO OTHER 71 67 100 73 89

Source: Crop Management Survey

a. Dame type of arrangement, differesnrt rraction.

b, Used owned tractiou but obtained labour through a
cooperative arrangement,

Relatively few houccholds whieh primarily gained access through borrowing or
cooperating uwied o usecond access arrangement. This is becsuse most of these
houneholds  had no  traction to offer, already had ured their labour to gain
initial access, and had  little money to hire, bMost of the second access
arrangements used Ly co-owning  households were nothing more than slighr
variations of cooperative  and hiring arrangements used to supplement rhe
initial co-owning,

Fewer  donkey-using  households uged any other type of traction than was true
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of  elther cattle or tractor-using househoids,  This reflects the doninance
¢f donkeys in Makwate and the fact thet access to donkeys war so much loegs
exvensive than  either cattle ur tractors,  Several cattle using-houscholds
had the money  to o cupplement  with tractors, while wost  donkey-using
households  were  peor and Juet had to pleugh wore often it they wanted mere

arva ploughed,

3. PROFILES OF HOUSEHOLDS USING DIFFERENT ARRANGEMENTS

This  sectivo cooplores correlations bolween draught access arrangenent s and
vatriou. hooroete U0 Chatacterintica,  Twe teoues are addressed,  The first is
whether  there are notable  dittersnces in the resource bhases of hougeholds
vaing  diffesent draught scces: arangesents, Such differences might explain
in part  why difterent  aeccess arrangements are observed. The gecond s
whetbtier  ditferent  access  arranyements  are  correlated with the amount and
timing  of pleuphing o the aae of i terent tillape planting practices,  ‘the
gecond  daone pertaens te o the dupect o draught accesn oon cropping systers

performance, a0 wan ment boned irr the introduction,

3.1 HOUSKHOLD CIRCUMSTANCES

In  order ot Hlentily  relationships between  draught access and household

reserrees,  aetected ctata on beusehold demopraphic features, income sources,
At tare prodoerive capital e presented  for households  in different
dranpbt aceeds catepos ded in Tables 7,0 R, and 9 The numbers of households
i oeach category were goven i Table . There were relatively few borrowing
and  caoperat iny honsehol s (nine it each categoryy  and  this should be

retenbered when findings dre dicennaed,

TABLE 7 HOUSEHOLD DEMOGRAPHTC STRUCTURY

BORRWN/
OWH/ a MANAGE  CO-0WH HIRE coop

HOUSKFHOLD S1%F:

t <16 b7 3.8 3.9 3.5 6.3

4> 1 5.1 4,1 bl hoh 5.7
HOUSEHOLD HEAD @

1 Male 81 67 31 40 78

% Reeident 98 100 70 97 78

rerape Afe 60 63 51 59 58
ACITVE M CROWING CROPG:

ToWith (-2 40 33 54 57 33

AoWith 34 42 56 23 23 22

CoWith o 4 19 11 23 20 44

EMPLOYERES:

I With 0 23 56 15 20 44

2oWith 1 37 22 46 50 33

4 With o 19 22 39 23 22

o Uith » 2 21 0 0 7 0

Source: Crop Management Survey
4, Seed notes a-d for Table 2.

Houschold demographic svructures arve characterized in Table 7. The table
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and actual

shows  thay vooperaring  and owning households had moce potent ial
Tabour resources devered o Cropping activities thao did houseln 1y in the
other cateporios,  Thiv ig rel lected in the newber of recident sdu't members

and in the  proportions of hotseholde having wore tian twe members involved

in  Cropping  activitics, Hiring and cc-wwning housebolds had sliphtly more
resident  adules, hut devored tewer  of  those  labour resources  to ciop
product {orn, Inadequate  labour resources wight  have been a Lid'or reavoen

hotaebolds toreed  to hix ing or combining traction teams,  ln eccntrast, a
stmrpluc of  Jabour  iw conjunction with tnadequate traction rescurces would
have beern o codor dncentive for enter SNE A Ooperarive arrangement ,

There were clear difteteuces g s fateporiecs in the characterictics of
househeld head:, particularly o1 the Coewnily  catepory, Co-cwning
households  tended 1o bee headed by youngor {adividuddn, and g mijority we,o
female  headed, Y majority of his ing houveholds alsce were headad by fenales,
On  tie other  Sand,  four of Five ewning houschold were headed by resident
cption o corowning botseholds, thes e was no apparent

rales, With the o

relationshipy betweon vy ot Lousehold bead and dran tht aeces.,

Uwining,  coownlng and Livicy Louseholds penerelly nad more wenbers with wope

cmployment  than J0d borrowing and covperating housebolds, Nearly ninerty
prrcent obthe borrowing  and three-quarters of cocsperat ing heuseholds had
fewer  thon twe menbers with wape employment. This might have been why thege

B borrwed o cooperated: they  lacked the traction to plough on

;

hotrse he
their con and Lacked the woney Lo hire,

TARLYE H: SOIPCES OF CASH THCOME

BORROW/
OWH MANAGE  CO-OWN  HIRE CooP

(Porcent of douseholda/a)
HOL, OF THCOME SOURCES:

1 or ? hYy 33 23 23 33
3 28 67 54 50 67
>3 23 0 23 27 0

PRIMARYT SolpRCE:

Sell Cotrle 56 33 23 27 22
Sell Heoy 9 44 31 27 22
Rem it tanceon Q 11 39 30 22
Viage J.abour 21 11 8 13 22
Sell Other PH Prod, 0 0 0 3 11
Sell Cropa 2 0 0 0 0

Sovrce: Crop Mabagemsnt survey
., Based on nunber of houscholds shown in Table 3.

The impartance of access to cash 1esources i substantiated in Table 8. A1l
Lorrowing and cooperat ing househbolds had three or fewer cash income sources,
Hoveover,  welling berr or other household products ~- both of which generate
swall  amovnts of  cash income -- were the Primary cash income cource for at
least  a third  of the househcldy in bath categories. In contract, 60 to 75
percent  of  the  nouseholds in the other draught access categories had three
Or  ROTeincome  Sodrces, Uwning houscholds undoubtedly were the host off
with  respect  to o cash  income  since nearly 80 percent considered sclling
cattle or wage labour to he their primary source of cash income. Both
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sourcea tend  to b cubotantial, at least  velative to  beer brewing or
remittances, Fesittences  can be  large and play & major 1ole in providing
the ca.n nececsar, to. hiring traction, but often are irrepular,

TABLE 9: FARM PRODUCTIVE TAFTTA]

BORROV/
oW/ & MANAGE  CO-OWH HIRE CooP

HO, ©F CATTLE:

I With 0 9 22 54 a7 56
ToWith 1-158 71 56 8 17 22
Z With 16-35 30 22 15 2z 0
4 With 36-70 21 11 15 20 0
i nith » 70 19 0 8 3 22
MO, AGR, IMPLEMENTS:
T With O 7 22 69 43 56
o owitho ] 51 56 23 40 22
YoWith o1 42 33 8 17 33
FIELD:
Years Cultivated 20 15 19 23 22
% Years Plant Al 55 2 60 L9 16
Destupping:
L Complete 45 22 46 A0 33
T Partial 43 0 31 50 56
% Litvle or None 10 78 23 10 11
Fiold Yencing:
Y None 26 73 17 32 67
¥ Bush 14 1N 33 20 z
YoWire 61 11 50 319 11

Source: Crop Management Survey
a. Humber of houscholdy per categorvy shown in Table 3,

The vrelative income  positions supggesred in Table 8 show up with respect to
enctle wealth  in Table 9, Borrowing and cooperating households tended te
have  the fewest catrtle, Co-owning and hiring houselolds wes: somewhat
better oft. Owning livuschelds clearly were the richest., Between hiring and
co-vwning  hoosceholde,  those hiring tended to be richer as is indicated by
equionent owncrship as veld ac the proportion with more than 16 cattle,

Owning, hourebolds  aguin were the best off category with respect to
implewents  and field resources, folluwed by co-owning and hiring households.
Uhile borroewing and  cooperating  households were in the worst situvation,
theiv civcumstances with reapect to implements ownership and field resources
(as  well the homan resources pointed out above) were quite distinci., More
berrowing  houschelds had implements and more planted all of their lande each
season - reflecting a greater ability te plough the land which was
availabie, Cocperating housenclde {ully used their land resources -less than
did  houcecholds  in any other categery, umdeubte”ly reflecting draught access
censtraints, Both borrowing and cooperating households had less developed
fand  recources with reference to fencing sand dectuaping than did any other
Jraught access cutegury.
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In sumpary, there were celear differences in  the resources available to
househelds  in the different dravght access categorics, Uwning households
had  the wost  cesources and the sreatest nunber of incomes sources, Hiring
; b
householdy  tended  to be richer than households in the remaining categories,
but  often  lacked labour or cquipment for ploughing. At least gome hiring
hovsnhiolde chese to hLire even though they had therr own tract fon animals,
Borrowing and cooperatin v households tended to be peorest .
A ¥,

Une  mipght  hypothesize based on the above results that using vwned traction
souid  be the tirst preference of most households,  Hiring appearcd to be a
second  best  cholce  for  houscholds having accers to cash inceme. Co-owing
households  had  resourcer  which were quite similar to hiring housebolds and
perhaps  chose  tu not hire in order to save cash. Borrowing and cooperating
weie  the arranpements  used by houceholds having the fewes resources.,
Couperating  houscholds  cooperated  bhecause they  had  the labour to do so,
while bLortowing  households were lucky encuph to have relatives or friendg
froem whem they could bortow,

3.2 TIMING AND AMOUNT OF PLOUGHING

In che introduction it was postulated that the relative control of draught
resources amplicit in ditferent draupht access arrangements should impact on
the timing and  amount  of Ploughing, and therefore on cropping outcomes,
Thic section confirms teat  in 1983 there were significant relationships
between  the tiwing and amouut of ploughing and draught access arrangements,
The  second  relaticnship - - that between the timing and amount of plougning
and  cropping  outcomes - could not be confirmed in 1983 becauce little was
harvested  due to droughr,  However, this second relationship was confirmed
n plot moniteoring o both the 1983 -84 and 1984-85 seasnons [ATIP, 1986].

Relationships  between  the timing of ploughing and draught access categories
are  characterized in Table 10. The control over timing by ocwning households
1n  apparent.  Scventy percent started ploughing before December and only two
owning households failed to srart until January,

TABLE 10: MONTHS PLOUGHING STARTED AND KNDED, 1982-83

BORROW/
OWN MANAGE CO-OWN HIRE coopr
(Percent of Houceholdn/a)

PLOUGHING STARTED:

Before NHovember 30 55 31 13 11
November 40 0 31 13 44
December 26 11 23 43 11
After December 4 33 15 30 11
PLOUCHIKG ENDED:
Before December 2 0 23 10 33
December 47 22 46 45 11
January 40 44 31 34 22
Afrer January 9 22 0 10 22

Source: Crop Management Survey

a. Based on number of households piven in Table 3. Note that
cercentages for borrowing and coop based on only 9 hhs per
Ategory.
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irey wiitling to help other households once the opportunity cost of doing ro

v higher.

TABLE 14: REASONS FOR USE OF ARFANCEEENTS

HANK

PRIMARY APRANGEMENTS:

Owr Alone 1. Have enough traction, labour 19
2. Family obligotion 2
3. Lack money to hice 1

Coc Own L. To help other co-owner 4
2. Lack enouph draught 2
3. Other owne: could 1o vee 1

Borrow/Manage 1. Lac ko draught 4,
2. Better than hiring or coop 2
i. Qe canld not use 1

Hire I. Labour constraint S
2. Lack draupht 7
3. To sopplemnent own draught 3

Coop-Get Labour 1. Labour constraint 5
2. To nelp labour provide: 2

Coop-Get Draught 1, Lack draupht 10
7. Family obiipation 1
2. Lack money te hire

SECONDARY ARRANGEMENTS @

Co-0wn . To supplerent draught 2
2. To help cther person 1

Hive 1. Te ntppionent dravpht 11
2. Labour hortace

Coop-Get Labour 1. To suppiement Labour 6
7. To help other person 2

Coop-Get Draupht 1. To supplement draught
2. To beip other person 1

Source: Draught Arvangement s Snrvey

tepardleons  of  the primarty access  arrvangement, the mest common motive for
ettering  a gecotd Attanpoment wis te secule more tecources in order increase
the  area plouptod. For example, several bouveholds which did most of their
plougbing  aloete with  cwned ammals aiso cooperated in order to gain access
to additional labou: and thereby were abile to piecugh more ares carlier in
the  soanon, Othor ownero supplemented  theit own ploughing by hiring a

tractour,
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TABLE l¥: TEFACTICN USED, MAHSLAVYE
DISTRICTE, 1950- 1984

CCATTLE D

(Perr

1986 13 16 3 69 <]
1985 1/ ik 4 (3} 1
1984 4Q 21 1 30

19873 45 21 3 28 2
1982/a

1941 50 16 <1 25 9
1980 53 11 ’ 1 21 4

Souscon: ASU [1081: 1987 1984; 19855 19665 T947]
a. Dat.c not available,

Table 19  show: that  there were telatively minor changes iv draught access
patterns until  the 1984 8% ceason, but then theve was a cubstantial shift
trom  use ot cwned traction to hiring traction, Again, thie reflecty the
intluence 1t farmer  ansirtance proprammes, a: well ao an itadequate supply
of  fit tra tiow ammals,  Both tahles together make it clear that there was
a4 major  chitt awiay from ploughing with cwn amoaio, particularly cattle, to
ploughing with hirved tractor: .,

TABLE 19: DRAUGHT ACCESS, MAHALAPYE
DISTRICTS, 1980-1986

BOEROW/ B COMBI-
UWN __MANAGE _LIRE NATIONS
(Percent of Households Using)

1986 26 11 62 1
1985 22 8 63 &
1984 46 15 32 H
1985 53 14 28 5
1982/a

1981 43 16 36 4
1980 40 20 37 4

Sources: ASU [1981; 1982; 1984; 198B5; 1986: 1987]
a. Data not available.

ATIP data from shoshony and Makwste guppest that the change in traction use
and draugkt  access patterns mipght even have becp more dramatic than that is
cuggested by the district-level data [ATIP, 1986a; Baker, Bock, ~nd Worman,
1uge). For exampie, ATIP date shiow an even more rnubstantial increase in the
uge  of donkeys by those households which have continued to use animals.

Aito, there bhas been almost a complete abandonment of cooperative ploughing
Arranpement o, Tois  cannot be verified at the district~level using ASU data
but  is consistent with  the tindings presented in  Sectionc 4 and 5.

kKespondents  t:rem  several owning  households expressed concern  abour the
conctraints on  draughbt  control 1mposed by cooperative apreements., Owning
household cculd have been expected to (and did in fact) stop cooperating
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concentratiry o developing  appropriate  inplements  and tillape planting
ter o wuct maller number of farmers, bqually dmportant, the

uptrations
additional

cont to! speed ard draupht JWEe ) of tractorn Cledle several
* ; }‘
cub sorliup, ctubble Ceee] ing, and

opt iun: tor  1oeld  cperations such o ae

dhter row cultivating,

Mecting  the  challenge posed by the- drcught, particutarly g 11 bas attected
G, wll) o require  close  coammvricat ion and

traction  use  and  draogbt o oacee
collaboraticn  between  the Divicion of Flanvirg  and  Statiities  and the

Departments of Mpricultural Recearch and Apricultural Field Seivices.
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