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ABSTRACT

A    RELATIONSHIP    IN    PLANT   DISEASE    CONTROL   METHODS

BETWEEN    THE    UNITED    STATES    0F   AMERICA    AND    KENYA

0N    SELECTED   MAJOR    FIELD   CROPS

(May   1978)

Ri.chard   K.    Mi.bey,    B.A.,   Warren   Wi.1son   College
M.S.,   Appalachian   State  University

Di.rected   by:      Dr..John   Bond

Both   Kenya   and   the  Uni.ted  States   experience  many  of  the  same

crop   problems.     Though   both   countries   differ  a  great  deal   in   econony

and  development,   several   disease  control   procedures   can   be   shared.

The  use  of  resistant  vari.eti.es,   crop  rotation,   chemi.cal   seed   treat-

ment  and   cultural   practi.ces  are  useful   practi.ces   in  both   countries.

Though   chemi.cal   treatment  of   crops   is   not   1.n   extensive   use  on

most  of   the  Kenyan  crops   as   i.n   the  Uni.ted  States,   this   practi.ce   is

certain   to  be  used   i.n  the  future  due  to  industri.al   growth  and

economic   development.      Though   technical   knowledge  and   good   farmi.ng

management   is   certain   to   be  employed   i.n   the  near  future,   Kenya  would

sti.11   need   to   li.mit   the  extent  of  cheni.cal   appli.cati.on   for  the

safety  of  the  environment.     Unli.ke   the  Uni.ted  States,   the  majority

of   the  people   1.n   Kenya   have   no  access   to   runni.ng  water  and   therefore

use  either  spri.ngs,   well   or  river  water  for  domesti.c  purposes.      It

is   1.mperative   that  thi.s   natural   resource  be   kept  free  of  chemical

contamination.      One  way   to   do   this   i.s   to  avoi.d   chemi.cal   appli.cati.on

of  field  and  farm  crops.

il'i
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INTRODUCTION

Havi.ng  been  raised   up   in  an  area  where  the  people  rely  very

heavily  on   subsistence  farming,   the  desire   to  help  ny  people  improve

crop  producti.on  has   led  me  to  undertake  this   research  study.

There  are  many  factors  that  hi.nder  successful   crop  yield  year

after  year,   but  the  major  problems   are  drought,   disease,   and

techni.cal   knowledge.      "Agri.cultural   development  i.s   difficult   i.n

Kenya  for  it  requires   the  transformation  of  people  from  subsistence

agri.culture  into  scientifically  oriented  agriculture."   (15)

In  the  field  of  plant  pathology,   it  is  reported  that  coffee

berry  disease  I.s   the  most   important  plant  disease  I.n   Kenya.      "In

1967   an   esti.mated   30%  of   the  crop  wa.s   lost  from  this   disease  and

a   total   loss   of  the  crop  occurred  on  many  farms."   (11)     The  avail-

ability  of   information  on  di.sease  control   measures   on  United  States

crops  and   the  opportunity  to  travel   and  observe  the  crops   around   the

United  States   aroused  ny   1.nterest   in   investigating  United  States

methods   of  disease  control   and  their  appli.cabi.li.ty  to  Kenyan  crops.

The  citations  of  this   thesis  follows  the  style  of
of  Bacteriology.

the  Journal
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HISTORICAL    REVIEW

Wheat   (Tri. ti cum)

This   study  wi.11   consider  selected  major  diseases  of  wheat.     These

dl.seases   are  common   to   both   the  Uni.ted  States   of  Ameri.ca   and   Kenya.

Bunt,   covered  smut  or  stinking  smut  is   caused  by Ti.lletia  foetida

(Wallr.)   Liro  occurs   in   cool   sol.1.temperatures'followi.ng   plahting.

Infection   takes   place   in   seedli.ngs   pri.or   to  emergence  as   bunt  spores   on

the  seedcoat  infect  young   seedli.ngs.     The  fungus   grows  with   the  plant

to  maturity  and   replaces   normal   kernels  wi.th  smut  spores.     These  may

break  duri.ng  harvest  to  reinfect  the  sol.l.     Characteri.stics  of  bunt

smut  are:   blul.sh-green  heads   that  are  more  open   than  heads   not  affected,

a  mass  of  black   powdery  spores   i.n   place  of  grain,   intact  glumes.   and  a

fi.shy   odor   (14).

Loose   smut,   caused  by  the  fungus   Ustilago tri ti ci (Pers.)   Rostr..

occurs  when   humidity   i.s   high   during   bloom.      Loose   smut   infects  wheat

flowers  and  grows   into  the  embryo  of  the  seed  whi.ch,   the  next  year,

produces   smutted   heads.     The  noti.ceable  characteri.stic  of  the  di.sease

1.s   the  black   smut  spores   covering   the  head   parts   (14).

Seed  rots   and  seedli.ng   blights  are  caused  by  several   seed  and   soil

fungi.   which  attack   germi.nati.ng   seeds   and  seedlings,   especi.ally   i.f  seed

i.s   of  poor  quality  and  germinati.on  condi.tions   are  not  ideal.     The

noticeable  characteri.sti.cs  of  these  di.seases  are    a   poor  stand  of  uneven

weak   plants   and   poor   root  systems   (14).

Wheat  streak  mosaic   i.s   caused  by  a   virus   vectored  by  the  wheat  curl

mi.te  Aceri.a turi.pae.     Characteristic  symptoms   of  thi.s  di.sease   i.nclude:



yellowing,   stunted  growth,  mottled  and  prostrate   tillers.     This   di.sease

caused   severe  damage   to   the  wheat   crop   in   Kansas   i.n   1949   and   1959   (8).

Sol.l-borne  mosaic   i.s   caused  by  a   vi.rus   vectored  by  the  fungus

Polymyxa   graminis.   This   di.sease  was   fi.rst   noti.ced   i.n   Kansas   along   the

Missouri.   Ri.ver   and   southeastern   Kansas   1.n   1952.      Diseased   plants   appear

yellow,   stunted,   and   have  a   reduced   vi.gor.     The  di.sease  favors   low  and

wet  areas.     The  pathogen  can   survive   in  a   dry  barren   sol.l   for  over   ten

years     thus  maki.ng  crop  rotati.on   1.neffective   (9).

Leaf  rust  1.s   caused   dy   the  fungus Puccini.a   recondi.ta ( E r 1' k s . )

Carleton  which   prefers   mi.1d  wi.nters,   humid   envi.ronments  with   constant

dew,   and   slow  dryi.ng   coridi.ti.ons   duri.ng   the  months   of 'Apri.l   and  May.

The  di.sease   i.s   common   i.n   the   eastern   part  of   Kansas.      The  disti.nctive

features  are:   small,   circular,   red   pustules   on  leafy   porti.ons   of  the

plant,   shriveled   grai.n,   and  early   dying   of   leaves   (14).

Stem  rust  is   caused   by  the  fungus P u c c 1' n 1` a gramini.s   Pers.,   and

it  occurs   in  warm,   moist  weather  wi.th   frequent  clews   and   slow  drying

during  Apri.l   and  May.      The  distincti.ve   features   are:   oblong,   dark   red

pustules   on   leaves,   stem,   and  head,   and   shriveled   grain.     Telial   stage

develops   at  maturity   (14).

Take-All    is   caused   by   Ophi.obolus   g_rami._n_is   Sacc.  ,   and   1.s   favored.  by

continuous   wheat  culti.vati.on   and   ferti.1i.zer   imbalance.     The  disti.ncti.ve

features  are:   short  plants,   li.ght  colored  patches   on   leaves,   rotted

roots,   dead  wheat  wi.th   shriveled   gral.n,   and   plants  wi.th   shiny  black

lower   stem   porti.ons   (14).

Cephalospori.urn  stri.pe   is   caused   by   the  fungus   Cephalospori.urn

gramineum  and   is   favored  by  continuous  wheat  cultivati.on,   early  planted
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wheat,   and   slightly  aci.dic  soils.     The  major   symptoms   are:   narrow  yellow

stri.pes  across   the  enti.re   leaf  length,   stunted  growth,   and   lodging   (14).

Tobacco   (ty icotl'ana)

Tobacco,   the  major  crop  of  the  southeastern  United  States,   faces

many  disease  problems.     The  followi.ng   tobacco  diseases   affect  the  burley

tobacco   crop  in   North  Carolina  and  surroundi.ng  states.

Black  shank   is   caused  by   the  fungus   Phytophthora  parasiti.ca  var.

nicoti.ni.ana   (Breda   de   Haan)   Tucker. The  di.sease  spreads   quickly  under

wet  conditions,   killing   many.  plants.     The   fungus   is   able   to  survi.ve   in

the  sol.1   for  several   years  without  host  plants   being  present.     At  fi.rst

the  symptoms   of  the  di.sease  resemble  drowni.ng,   later  symptoms  manifested

are  wl.1ti.ng,   yellowi.ng,   and   root  rot.      Other  symptoms   include   disci.ng

of  pi.th  and  blackeni.ng  of  the  lower  stalks.     Wet  weather  accelerates   the

spread  of  Black  shank  because  the  zoospores   produced   are  carried  with

rai.n  water  to  other  plants   i.n  the  field   (I).

Fusarium  wi.lt   is   caused   by   the  fungus Fusari urn oxysporum     Schlecht.

The  di.sease   i.s   found   in   sandy  river  and  creek   bottom  soils,   and   is   less

common   I.n   rl.ch   upland   sol.1s.      Fusarium  wilt,   or   "yellows,"   is   di.sti.n-

gui.shed  by  yellowing   and   the  gradual   death   of   leaves   on  one  si.de   of   the

plant.     The  bud   tends   to  bend   toward   the  yellow  leaves   i.n   small   plants.

Leaves   on  one   side  of   the   large  plant  may  turn  yellow  from  the  ground

up  and   fi.nally  wilt  and  die.     When   spli.t,   the   inside  of   the  stalk  wi.th

yellow  leaves   reveals   a   ring  of  discolored   tissue.     The  discolorati.on

can  be  traced  down   the  stalk   into  one  of  the  roots.     There  are  many

strains  of  this  pathogen.     One  strai.n   i.s  able  to  infect  not  only  tobacco



but  also  attack  watermelons,   tomatoes,   potatoes,   sweet  potatoes,   cotton,

or  other   crops  with   a   hi.story  of   Fusari.urn  wi.lt.      Tobacco  grown   i.n   fields

in  which   these  other  crops   have  been   grown  may  become   infected   (1).

Tobacco   mosai.c   is   caused   by   tobacco  mosai.c   virus   (TMV).      Symptoms

of   thi.s   disease   i.nclude  mottll.ngof  leaves   and  dwarfi.ng   of   plants.     The

virus   i.s   spread  mechani.cally  by   laborers   in   the  field   and  machi.nery   (1).

Maize   (Z9i)

Mai.ze,   a   major  crop   of   the  Mi.dwest,   wi.th   Iowa   the   leadi.ng   corn

producer   in   the   nation,   i.s   subject   to   several   diseases.     No  attempt  has

been  made   to   i.nclude  all   corn  di.seases,   only   those  that  occur  on  a

regular  basi.s   i.n   the  Mi.dwest   have   been   consi.dered.

Seedli.ng   bli.ght   is   caused   by   various   fungl.:   _D__l.P_l_o_diLaL££±±   (Schw.)

Lev.,   Gibberella   zeae   (Schw.) and  _Py±i._±±p  spp.     Characteri.sti.cs   of  the

di.sease   include   death   of   the   embryo.before  germinati.on,   and  small   lesions

on  roots  and  lower  portions  of  the  shoot.     Often  the  first  i.nterval

above   the  seed   i.s   rotted  and,   as   a  result,   the  food  and  water  supply

from  the  seed  to  the  shoot  is   blocked.

Seedling   bli.ght   i.s   caused   by  several   fungl.   in   the  genus  fry__tL±j±±m.

Mai.ze   grai.n   are  more  suscepti.ble   to   infection   under   cool   wet  conditions

and  when   the   grain   has   been  damaged   in   harvest.      Also,   old   grain   is  more

suscepti.ble   than  freshly  harvested  grai.n   (10).

Stalk  rot   is   caused  by  the  fungi   usually  of  the  followi.ng   species:

Di.plodi.a  z¥  (Schw.)

moni.1 i forme   Shel don .

Lev.,   Gi.bberella   zeae   (Schw.),   and   Fusari.urn

Di.sti.ngui.shi.ng   features   include  dark   brown   lesi.ons

that  may  appear  close   to  the   nodes   shortly  after  polli.nati.on.     Also,
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rotted   stalks   have  a   pi.nk  ti.nt   i.nsi.de  and   intact  vascular  bundles.

Other  symptons   i.nclude  early  death   of   leaves   and  fi.nally  killi.ng   of

p,ants   (10).

Crazy   top   is   caused  by  the  fungus   Sclerospora   grami.ni.cola   (Sacc.)

Shroet.     Symptons   of  the  disease   include:  tassel  proli.ferati.on,   excessi.ve

ear  shoots,   numerous   internodes  above  the  ear,   stunting,   narrow  leaves,

excessive  ti.llering  and  total   suppression  of  tassel   and  ear  formati.on.

This   fungus   overwinters   as   oospores  within   infected   tissue  or   i.n   the

soil.     The   oospores   germinate  and   swi.ruing   zoospores   are  produced   during

floods.     The   zoospores   penetrate  the  shoot  of  the  young  mai.ze  plant.

The  fungus   also   attacks  wild   grasses,   sorghum,   and   small   grai.ns   (10).

Corn   smut   is   caused   by  .us_t.i.|_.ago   rnaydis    (D.C.)    Cda.      The   main   symp-

tom  1.s   gall   formation   on   ears,   leaves,   silks,   tassels,   and  stems.     The

most   susceptible   ti.ssue   is   embryoni.c   ti.ssue  and  shoot   ti.ssue.      The  galls

become  filled  with   teliospores.     These  spores   overwinter,   germinate   i.n

the  spri.ng,   and   produce   basidiospores.      The  basidiospores   i.ni.ti.ate

i.nfecti.on   (10).

Southern  corn   leaf  bli.ght   i.s   caused  by Helmi.nthos ori urn maydl's

Nisik   &  Miyake.      The   disease   symptoms   include   tan   elli.ptical    lesions   on

leaves    (   6   to   12  mm  wi.de   and   .6   to   1.5  mm   long)   with   a   reddi.sh-brown

border   often   surrounded   by  a  yellowi.sh   area.      Heavi.1y   I.nfected   leaves

may  be   killed.      The   fungus   overwi.nters   as   nycelium   in   corn   resi.due.

Spores   produced   by   thi.s  mycelium  next  spri.ng   1.ni.tiate   i.nfecti.on   of  the

followi.ng  year's   corn   crop   (10).

Northern  corn   leaf  bli.ght  is   caused  by Helmi.nthos ori.urn  turcicum

Pass.      Symptoms   of   the  disease   i.nclude   long     elli.ptical   lesions



(25   to   150  mm   long)   that  are   gray-green   to   tan   i.n   color.     The   fungus

does   not  grow  through   to   the   kernels   although   the  husks   may  be   infected.

The   fungus   overwi.nters   I.n   i.nfected   crop  resi.due  as   spores   and  myceli.urn.

Spores   are  wind   blown   to  hosts   and   lesi.ons   appear  about  two  weeks   after

i.nfection   (10).

Common   corn   rust   i.s   caused   by   the  fungus P u c c 1' n 1' a far_g_hi   Schw.

Symptoms   are   long,   oval,   brown-orange  pustules   scattered  on  both   the

upper  and   lower   leaf  surfaces.     Pustules   or  uredia  develop   on  any  part

of  the  corn   plant  above  ground.     These   contai.n   orange  uredi.ospores

whi.ch  are  able   to   infect  corn.     Later   in   the  season,   uredi.a  are

replaced  with   tell.a  which   contai.n   tell.ospores.     These   spores   over-

winter  germinate  and   produce   basi.diospores  whi.ch

Eventually  aeci.ospores  are  produced  on 0 x a 1 1' s

1.nfect  Oxali.s SPP.

spp.   which   infect  corn.

Di.sease  development   i.s   favored   by   humi.d   cool   weather.      Under   some   condi-

tions   the  fungus   1.s   able   to  overwi.nter  as   uredi.ospores   (10).

Mal.ze   dwarf  mosai.c   vi.rus   i.nci.tes   the  di.sease  mai.ze  dwarf  mosai.c.

Symptoms   include:   shortened   internodes,   yellow  and  green   stri.ped   leaves,

and  mottled  older   leaves.     The  vi.rus   i.s   vectored  by  several   species   of

aphi.ds    (10).

Fusarl.urn  kernel   rot   i.s   caused   by  the  fungus Fusari urn  moni 1 i forme

Sheldon.      A  major   symptom   i.s   pi.nkish   grai.n   caps.      The  grai.n   later

becomes   shriveled   and   rots   (10).

Peanuts   ( Arachis

Peanuts,   a  major  crop  of  the  southeastern  Unl.ted  States,   are  grown

extensi.vely   in   the   Carolinas   and   Georgi.a.      Along  with   drought,   the   crop



genera  and   species: Helminthos

Rhizoctonia'solani   Kuehn.,   Fusarium

oryzae  8.   de   Haan,   .Pythium  spp.,

SPP . , and  Sclerdtium  rolfsi.i   Sacc.

Symptoms   of  the  disease   i.nclude:   dwarfi.ng   and  yellowing   of  seedlings,

spotty  stands,   and  decayed  seeds   (5).

Blast,   also   known  as   rotten  neck,   is   caused  by  the  fungus

P 1. r i c u 1 a r i. a oryzae  Gay.   Symptoms   of  the  di.sease  include  spots   or

lesions   on   leaves,   nodes,   and   panicles.     The  fungus   can  also   1.nfect  the

junction  of  the  sheath  and   the   leaf  blade.     The  di.sease  is  most  preva-

lent  during  wet  warm  weather  and  plants   planted   late  are  most  suscep-

t,.ble   (5).

Scl eroti urn _o_ryzae   Catt.   causes   stem   rot  of  ri.ce.     The  di.sease

symptoms   1.nclude:   spotty  stands,  watersoaked  areas   on   sheaths,   and

black  spots   on   sheaths   and   lodgi.ng.     A  sign  of  the  fungus   is   the  pre-

sence  of  black  sclerotia   i.n   the  base  of  the  stem   (5).

Brown   leaf  spot  is   caused  by  the  fungus Helminthos or1'um _Q_ryzae

8.   de   Haan.      The   disease   causes   extensive   damage   in   Texas.      Symptoms

of  this  di.sease  are  dark  brown  to  gray  spots   on  coleopti.les,   leaf

sheaths,   pani.cle  branches,leaves   and   glumes,   also  grai.n  may  be  chalky

or   lightwei.ght   (5).

Kernel   smut   is   caused   by Neovossi.a   horrida (Tak.)    Padwick   &   Khans.

Both  yi.eld   and   quality  of  the.  grain   is   affected  by  thi.s  disease.     The

endosperm   I.s   replaced   by  smut  spores   but  the  embryo   remains   alive  and

1.s   able   to  germinate.      During  moist  conditions,   infected   grain   swell   and

break  open  revealing   the  spores.     Late  planted  rice  is  most  susceptible

as  are  plants   grown   under  conditions   of  fertility   imbalance   (5).

Brown-bordered   leaf  and   sheath   spot   i.s   a   soil-borne  di.sease  and
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i.s   caused  by  the  fungus Rh i zoc ton i. a g±=]±Z±e   (Ryker   &   Gooch).      The   sclero-

ti.a   formed   by  the  fungus   i.s   able   to  overwi.nter  1.n   the   soil   or   ri.ce  straw.

Symptoms   i.nclude:   sheaths  wi.th   large   irregular  spots   wi.th   reddish-brown

borders,   dead   leaves,   and   lodgi.ng.     The  di.sease   is   most   prevalent   under

warm  moist  conditions.      Plants   given   excess   nl.trogen  are  more  suscep-

ti.ble   than   plants   receiving   less   ni.trogen.     The   pathogen   i.s  also  able

to   1.nfect  grasses   other   than  ri.ce   (5).

Potatoes   (Solanunl)

Like  many  of   the  crops   already  menti.oned,   potato  di.seases   are

ini.ti.ated  by  different  organi.sins:   bacteria,   fungi.,   and  viruses.     Only

the  main  diseases   are  mentioned  here.

Early  bli.ght   is   caused  by  the  fungus Alternari.a   solani   Ell.   &

G.   Marti.n.      Characteri.stic   symptoms   l.nclude  small,   angular,   brown   spots

formi.ng   ci.rcular   rings   on   the  basal.   leaves.      Heavily   1.nfected   leaves

may   be   killed   (5).

Late  blight  is   caused  by  the  fungus   Phytophthora i.nfestans   (Mont.)

d   By.      Di.sease   symptoms   include  watersoaked   leaves   and   stems.      Under

moi.st  condi.ti.ons,   hyphae  can  be  seen  on   the  adaxial   surface  of   i.nfected

leaves.     Infected   tubers   develop  a  fi.rm  rot  in   the  fi.eld  and  a  soft  rot

in  storage   (5).

Potato  scab   is   caused  by  the  actinonycete  Streptonyces scabi.es

(Thaxt.)      Waks.   &   Henrici.      Infected   tubers   have   i.rregular,   round,   and

often   rough  cork   spots.     Though   i.njury  does   not  penetrate  deeply   into

the   tubes,   scabby  potatoes   are  not  appeali.ng.     The  disease  prefers

alkaline   to   aci.dic   sol.ls   (5).
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Sugarcane   ( Saccharum)

This   crop  encounters   many  di.sease  problems.   but  only  the  major

diseases   have  been  accounted   for  I.n   this   study.

Sugarcane  mosai.c   is   caused   by  a   mosai.c   virus.     The   vi.rus   i.s

vectored  by  several   speci.es   of  aphids.     Symptoms   include  mottled   leaves,

yellowish   and  dwarfed   plants.      No   external   symptoms   are  visi.ble.     The

virus  may  be   transmi.tted  mechanically.     The  chi.ef  distingui.shi.ng   fea-

ture  of  the  di.sease   is   the  pi.nk  to  orange  coloration  i.nsi.de  the  lower

part  of  the  plant  nodes   (5).

Red   rot  i.s   caused   by   the  fungus Colletotrichum  falcatum  Went.

All   portions  of  the  sugarcane  plant  are  subject  to  attack  but  the  seed

pieces  are  most   severely  i.nfected.     Characteristi.c  symptoms   are:   weak

plants,   poor   seed   pi.ece  development,   and   reddi.ng   of   i.nner  stalks.

Also,   red   to  gray   lesi.ons  may  form  on   the   leaves.     The  seed  may  rot   (5).

Pi.neapple  di.sease   is   caused   by  the  fungus Cera tos tomel l a paradoxa

Dade.     The  di.sease  causes   greatest  damage  to  the  seed  pi.ece.     Charac-

teristic  symptoms   are:   red  to  black   stalk  core,   a  faint  pi.neapple-li.ke

odor,   and   severely  infected   seed   pi.eces  may  completely   rot   (5).

Cotton   (Gossypium)

The   following   cotton   di.seases   are   common   i.n   the  Uni.ted  States   of

Ameri.ca   and   Kenya.      The  methods   of  disease  control   reported   on   this

crop  are   practi.ced   i.n   the  Uni.ted  States.

Bacteri.al   blight,   angular   leaf  spot,   vein   bli.ght,   black   arm,   and

boll   rot  are  caused  by  the  bacterium Xanthomonas   malvacearum (E.F.    Sin.)

Dons.     Roots   are  the  only  portions   of  the  cotton  plant  not  affected  by



12

the  di.sease.      Some  symptoms   are:   angular  spots   on   leaves,   watersoaked

areas   on  vei.ns,   and   bolls  which   later   turn   black   (5).

Verticilli.urn  wi.lt,   caused   by   the   fungus Verti ci.11 i urn  al bo-atrum

Reinke   &   Berth.,   is   a   soil-borne   di.sease.      The   symptoms   of  thi.s   disease

are:   stunted   seedli.ngs,   yellowing   of  older   plants,   and  wilti.ng.

Internal   porti.ons   of  I.nfected  stems   are  discolored   (5).
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MATERIALS    AND   METHODS

Thi.s  research  study  was  written  as   a  result  of  a   fi.eld  trip

undertaken  by  the  bi.ology  department  of  Appalachi.an  State  University

around   the  Uni.ted   States,   parts   of  Mexi.co  and   Canada.      The   tri.p  was

taken   from  June   20,   1977   to  August   5,   1977.      The  journey  started   i.n

Boone,   North  Carolina  and   proceeded   through   all   the  southeastern

states   including   Flori.da.      From  Flori.da,   the  group  went  to  Texas,

with  a   short  tri.p   into  Mexico.

The  group   reached  California   early   in  July  and   traveled   to

Bri.tish   Columbi.a,   Canada,   through   Oregon   and  Washington.      After   going

through  all   the  northwestern  and  midwestern  states,   the  group  returned

to   Boone   early   in  August   1977.

The  author  observed   crops  and  diseased   plants   grown   1.n   each  state.

All   crops  were  recorded  according   to  their  state;   however,   only  crops

of  major   1.mportance   1.n   both   the  Uni.ted   States   of  America   and   Kenya

were  considered  for  this   study.

The  author   i.nvesti.gated   control   methods   used   i.n   Kenya   and   the

Uni.ted   States   on   eight  major   crops:     wheat,   tobacco,   mai.ze,   groundnuts

(peanuts),   ri.ce,   potatoes,   sugarcane,   and  cotton.     Some  suggestions  are

gl.ven   that  would   serve  both   the   Uni.ted   States   and   Kenya   i.n   controlli.ng

the  di.seases   of  these  crops.

The  data   used   in   thi.s   research   study  were  obtained   by  wri.ti.ng

letters   to  various   experimental   stati.ons   throughout  the  United  States.

A  short   tri.p  was  made   to   Kenya,   but  no   1.nformati.on   on  disease   control

could   be   secured.

The  contributi.ons   of  thi.s   tri.p  to  thi.s   study  are  great.
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DISCUSSION   AND   CONCLUSION

According   to   the   1.nformation   gi.ven   i.n   the  table,   the  author   has

recommended  most  of  the  United  States   methods   for  combati.ng   diseases

1.n   Kenya.      Thi.s   1.s   a   result  of   the  diseases   being   common   to   both   coun-

tri.es   though   their  cli.matic  condi.tions   differ  considerably.     Not  all

methods   practiced  on   the  Uni.ted  States   crops  would  benefi.t  Kenyan  crops.

The  author  strongly  recommends   the  use  of  resi.stant  vari.eti.es   because

the   use  of  cheml.cals   i.n   developing   countries   is   not  only   costly   but

also  detrl.mental   to  the  health   of  the  inhabitants   as   chemi.cals   could  be

washed  down   into  mai.n  streams   and   lakes.     Most  of   the  water   used   for

domestl.c   purposes   is   secured   locally  by   the  resi.dents   from  untreated

sources   such  as   the  rl.vers,   streams,   ponds,   and   lakes   that  may  have

collected  run-off  water.

There  are  several   methods   of  c.ontrolli.ng   plant  diseases,   but  only

four  major  ones   have  been   consi.dered  here:   the   use  of  resistant  varl.e-

ti.es,   crop  rotation,   chemi.cal   treatment,   and  cultural   practi.ces.     The

author  has   strongly  recommended   the  use  of  resl.stant  varl.etl.es   because

1.t  would   be  appropriate  for   those  who  may   not  have  the  techni.cal   knowl-

edge   for   chemi.cal   appli.cati.ons   and   sol.l   treatments.      Chemi.cal   use   not

only  requl.res   special   knowledge   but  may  also   be   expensive.      The  use  of

less   resl.stant  or  more  suscepti.ble  varieties   should   not  be   ignored

because  many  of   the   less   resistant  varieti.es   have  a   good  yi.eld   poten-

tial.      The  wheat  variety,   Sage,   i.s   suscepti.ble   to   bunt  and   sol.l-borne

mosai.c   vi.rus   di.seases,   yet   1.s   one   of   the  hi.ghest  yieldi.ng   vari.eti.es   and

has   a   good  relati.ve  quali.ty.    Another  wheat  variety,   Parker,   is   suscep-

tl.ble   to   soil-borne  mosai.c   vi.rus,   wheat  streak  mosai.c,   and   stem  rust,
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but  has   both   a   good  yield   potential   and  relatively  hi.gh  quality.

Until   varieti.es  that  are   not  only  resistant  to  diseases  but  also  have

a  good  yi.eld   potenti.al   and  superi.or  quality  are  developed,  it  wi.ll   be

necessary  to  consi.der  chemical   treatment,   crop  rotation,   and  other

cultural   practices.

Another  method  of  disease  control   considered  to  be  important  on

the  Kenyan   crop   is  crop  rotation.      In   this  method  most  plants   and   non-

hosts  are  rotated   1.n  a  way   that  reduces   the  population  of  the  pathogen

on  a  si.te.     The  object  of  crop  rotation  as  a  disease  control   measure  is

to  reduce   the  l.nci.dence  of  a   certain   pathogen   in   the  soil   by  growl.ng

crops   resistant  to  or  immune  from  its   attack.    As  shown   on   page 20  of  the

table,   the  control   of  southern  stem  rot  of  peanuts   has  been  achi.eved  by

a   rotation  with   cotton,   corn,   grai.n  sorghum,   and  small   grain.      Since

cotton,   com   (mai.ze)   and   grain   sorg.hum  does   well   in   Kenya,   thi.s  method

would  be  effective.     The  scab  disease  of  potatoes   (Irish)   as   shown  on

page  24 of  the  table  is   controlled  dy  a   four  to  si.x  year  rotation  wl.th

legumes   preceedi.ng   potatoes   in  the  United  States   and  si.nce  both  crops

are  grown   in   Kenya,   the  method  would  be  applicable.

Crop  rotati.on   is   effective  but  i.s   li.mi.ted   in  its   application  to

certain   crops   like  sugarcane.     A  few  crops   like   thi.s   can  do  well   i.n  an

area   that  I.s   favorable  for  i.ts   growth  and  development,   but  it  would  be

rare   to  find  a   Crop  that  1.s  of  the  same  economic   importance  and  can  do

well   i.n   the  same   plot.     Also,   crop  rotation  may  not  be  of  much   effect

against  soil-i.nhabiting  organisms   that  are  capable  of  surviving   in  the

sol.1   for   several   years   even   in   the  absence  of  a   host   (7).     These  and

other  factors  would   lead  us   i.nto  employing  other  methods   of  disease
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control .

Chemi.cal   treatment   is   a   method   that   i.s  widely   used   l.n   the  Uni.ted

States  to  eradicate  pathogens   in  most  crops.     Of  the  eight  crops   li.sted

on   the   table,   there   i.s   no  di.sease  that  escaped   chemical   treatment.

Thi.s   procedure   involves   spraying,   dusti.ng,   and   seed   treatment  and   i.s

desi.gned   to  put  a   toxi.c  barrier  between   the  host  plant  and  the   i.noculum

or   eradicate  establi.shed   pathogens   duri.ng   the  growl.ng   season.     As   shown

on   page 26  of   the   table,   I   have  recommended   chemical   seed   treatment  on

bacteri.al   bli.ght  of  cotton  for  the  Kenyan  crop  because  the  job  can  be

done   duri.ng   packaging   and   the  farmer   is   prevented   from  mishandli.ng   the

cheml.cals.        Chemi.Gal   treatments   have  not  been  encouraged   for  fear   that

they  may  later  be  proven  hazardous   to  the  environment.

Cultural   practi.ces   may   be   employed   to   avoid   disease.      Examples   are:

choi.ce   of   locati.on,   ti.me  of  planting,   seedbed   preparati.on,   plant   spaci.ng,

and   plowi.ng.     These  procedures   have   been  chosen   because   they   are  easy   to

perform  and  can  be  very  effecti.ve.      In   the  case  of  bacterial   blight  of

cotton  as   shown   on   page  26  of  the  table,   the  di.sease   i.ncidence   1.s   reduced

by  plowing   under  plant  refuse  after  harvest.     Another  cotton  di.sease,

Verti.ci.llium  wilt  as   shown   on   page 27  of  the   table,   1.s   controlled   i.n   the

Uni.ted   States   by  shallow   culti.vati.on   to  avoi.d   root   pruni.ng.      These   pro-

cedures   have   been   recommended  for   use  on   the   Kenyan  crop  because   they

would  not  be  a   difficult   task   to   undertake.      As   shown   on   page  18of   the

table,   there  are  some  diseases,   such  as   crazy  top  of  corn,   that  have  no

other  method  of  control   except  cultural.     This   particular  disease   i.s

reduced   by  adequate   sol.l   drainage  or   the  avoidance  of   planti.ng   i.n   low,

wet  areas.     Thi.s   procedure   is   employed   l.n  the  Uni.ted   States   and   1.t  would
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be  appli.cable  to  the  Kenyan  crop.     Another  dl.sease  controlled  by

cultural   procedures   is   the  southern  stem  rot  of  peanuts.     Control   i.n

North  Carolina   is   brought  about  by  deep  plowi.ng   to  bury  old  crop  resi-

dues   infected  with   pathogens.     This   method   has   also  been   recommended

for  use  on   the   Kenyan  crop  because   tractor  machi.nery   1.s   now  extensively

used   and   deep   plowi.ng   can   be  accomplished.

Hot  water  treatment  has  been  recommended   to  treat  cane  used  for

seed   to  combat  Ratoon   stunti.ng  of  sugarcane  disease.     The  cane  used  for

seed   i.s   treated  wi.th  hot  water  at  50°C  for  two  to  three  hours   to  destroy

the  vi.rus.     This   method  has   been  recommended  because   i.t  is   the  best  pro-

cedure  presently  employed   in   the  Uni.ted   States   and   it  can  be  easily

applied   in   Kenya.
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