
 
 
 
 
 
 
 
 
=

m`=OPQ=
_ÉÇÇáåÖ=mä~åíëW==

_ÉåÅÜã~êâáåÖ=ÅìêêÉåí=íê~åëéçêí=~åÇ=ÇáëíêáÄìíáçå=
éê~ÅíáÅÉë=ïáíÜ=íÜÉ=~áã=çÑ==

áÇÉåíáÑóáåÖ=Ñ~Åíçêë=íÜ~í=ÇÉíÉêãáåÉ==
éä~åí=èì~äáíó=ÇìêáåÖ=íê~åëáí==

~åÇ=ãÉíÜçÇë=íç=ã~áåí~áå=èì~äáíó=
=

oK=`~ãÉêçåI=gK=t~Öëí~ÑÑÉI==
^K hÉ~êíçåI=tK=_êçìÖÜ==

C=^K=a~îáë=
=

råáîÉêëáíó=çÑ=oÉ~ÇáåÖ=
^a^p=

=
vÉ~ê=N=oÉéçêí=
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=
mêçàÉÅí=qáíäÉ= _ÉÇÇáåÖ=éä~åíëW=_ÉåÅÜã~êâáåÖ=ÅìêêÉåí=

íê~åëéçêí=~åÇ=ÇáëíêáÄìíáçå=éê~ÅíáÅÉë=ïáíÜ=
íÜÉ=~áã=çÑ=áÇÉåíáÑóáåÖ=Ñ~Åíçêë=íÜ~í=
ÇÉíÉêãáåÉ=éä~åí=èì~äáíó=ÇìêáåÖ=íê~åëáí=~åÇ=
ãÉíÜçÇë=íç=ã~áåí~áå=èì~äáíóK=

= =
mêçàÉÅí=åìãÄÉêW= m`=OPQ=
= =
mêçàÉÅí=äÉ~ÇÉêW= aê=oçëë=tKcK=`~ãÉêçåI==

råáîÉêëáíó=çÑ=oÉ~ÇáåÖ=
= =
oÉéçêíW= ^ååì~ä=êÉéçêíI=pÉéíÉãÄÉê=OMMS=
= =
mêÉîáçìë=êÉéçêí= =
= =
hÉó=ëí~ÑÑW= oK=`~ãÉêçå=J=oÉ~ÇáåÖ=
= gK=t~Öëí~ÑÑÉJ=oÉ~ÇáåÖ=
= ^K=hÉ~êíçå=J=^a^p=
= tK=_êçìÖÜ=J=^a^p=
= ^K=a~îáë=
= =
içÅ~íáçå=çÑ=éêçàÉÅíW= råáîÉêëáíó=çÑ=oÉ~ÇáåÖ=~åÇ=î~êáçìë=

kìêëÉêáÉëI=oÉí~áä=t~êÉÜçìëÉë=~åÇ=
d~êÇÉå=`ÉåíêÉë=

= =
mêçàÉÅí=ÅççêÇáå~íçêW= ^ä~å=a~îáëI=^ééäÉíêÉÉ=içÇÖÉI=pÜÉéÜÉêÇë=

i~åÉI=`Ü~êÇI=pçãÉêëÉíK=q^OM=Nnr=
= =
a~íÉ=éêçàÉÅí=ÅçããÉåÅÉÇW= ^éêáä=OMMR==
= =
a~íÉ=ÅçãéäÉíáçå=ÇìÉW= ^ìÖìëí=OMMU=
= =
hÉó=ïçêÇëW= ÄÉÇÇáåÖ=éä~åíëI=íê~åëéçêíI=èì~äáíóI=

ÉåîáêçåãÉåíI=ëíêÉëë=
= =
=
=
tÜáäëí=êÉéçêíë=áëëìÉÇ=ìåÇÉê=íÜÉ=~ìëéáÅÉë=çÑ=íÜÉ=ea`=~êÉ=éêÉé~êÉÇ=Ñêçã=íÜÉ=ÄÉëí=~î~áä~ÄäÉ=
áåÑçêã~íáçåI=åÉáíÜÉê=íÜÉ=~ìíÜçêë=åçê=íÜÉ=ea`=Å~å=~ÅÅÉéí=~åó=êÉëéçåëáÄáäáíó=Ñçê=áå~ÅÅìê~Åó=çê=

äá~Äáäáíó=Ñçê=äçëëI=Ç~ã~ÖÉ=çê=áåàìêó=Ñêçã=íÜÉ=~ééäáÅ~íáçå=çÑ=~åó=ÅçåÅÉéí=çê=éêçÅÉÇìêÉ=
ÇáëÅìëëÉÇK=

=
qÜÉ=ÅçåíÉåíë=çÑ=íÜáë=éìÄäáÅ~íáçå=~êÉ=ëíêáÅíäó=éêáî~íÉ=íç=ea`=ãÉãÄÉêëK==kç=é~êí=çÑ=íÜáë=

éìÄäáÅ~íáçå=ã~ó=ÄÉ=ÅçéáÉÇ=çê=êÉéêçÇìÅÉÇ=áå=~åó=Ñçêã=çê=Äó=~åó=ãÉ~åë=ïáíÜçìí=éêáçê=ïêáííÉå=
éÉêãáëëáçå=çÑ=íÜÉ=eçêíáÅìäíìê~ä=aÉîÉäçéãÉåí=`çìåÅáäK=
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qÜÉ=êÉëìäíë=~åÇ=ÅçåÅäìëáçåë=áå=íÜáë=êÉéçêí=~êÉ=Ä~ëÉÇ=çå=~=ëÉêáÉë=çÑ=ÉñéÉêáãÉåíë=ÅçåÇìÅíÉÇ=
çîÉê=~=çåÉJóÉ~ê=éÉêáçÇK==qÜÉ=ÅçåÇáíáçåë=ìåÇÉê=ïÜáÅÜ=íÜÉ=ÉñéÉêáãÉåíë=ïÉêÉ=Å~êêáÉÇ=çìí=~åÇ=
íÜÉ= êÉëìäíë= Ü~îÉ= ÄÉÉå= êÉéçêíÉÇ= áå= ÇÉí~áä= ~åÇ= ïáíÜ= ~ÅÅìê~ÅóK= = eçïÉîÉêI= ÄÉÅ~ìëÉ= çÑ= íÜÉ=
ÄáçäçÖáÅ~ä= å~íìêÉ= çÑ= íÜÉ= ïçêâ= áí= ãìëí= ÄÉ= ÄçêåÉ= áå=ãáåÇ= íÜ~í= ÇáÑÑÉêÉåí= ÅáêÅìãëí~åÅÉë= ~åÇ=
ÅçåÇáíáçåë= ÅçìäÇ= éêçÇìÅÉ= ÇáÑÑÉêÉåí= êÉëìäíëK= = qÜÉêÉÑçêÉI= Å~êÉ= ãìëí= ÄÉ= í~âÉå= ïáíÜ=
áåíÉêéêÉí~íáçå=çÑ=íÜÉ=êÉëìäíëI=ÉëéÉÅá~ääó=áÑ=íÜÉó=~êÉ=ìëÉÇ=~ë=íÜÉ=Ä~ëáë=Ñçê=ÅçããÉêÅá~ä=éêçÇìÅí=
êÉÅçããÉåÇ~íáçåëK=
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^rqebkqf`^qflk=
=
tÉ=ÇÉÅä~êÉ=íÜ~í=íÜáë=ïçêâ=ï~ë=ÇçåÉ=ìåÇÉê=çìê=ëìéÉêîáëáçå=~ÅÅçêÇáåÖ=íç=íÜÉ=éêçÅÉÇìêÉë=
ÇÉëÅêáÄÉÇ=ÜÉêÉáå=~åÇ=íÜ~í=íÜÉ=êÉéçêí=êÉéêÉëÉåíë=~=íêìÉ=~åÇ=~ÅÅìê~íÉ=êÉÅçêÇ=çÑ=íÜÉ=êÉëìäíë=
çÄí~áåÉÇK=
=
xoçëë=`~ãÉêçåz=
xoÉëÉ~êÅÜÉêz=
x`ÉåíêÉ=Ñçê=eçêíáÅìäíìêÉ=~åÇ=i~åÇëÅ~éÉI=
råáîÉêëáíó=çÑ=oÉ~ÇáåÖz=
=
páÖå~íìêÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= a~íÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=
=
=
xt~óåÉ=_êçìÖÜz=
x^Çîáëçêz=
x^a^pz=
=
páÖå~íìêÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= a~íÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=
=
=
x^ä~å=a~îáëz=
xfåÇÉéÉåÇÉåí=`çåëìäí~åíz=
=
páÖå~íìêÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= a~íÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=
=
=
oÉéçêí=~ìíÜçêáëÉÇ=ÄóW=
=
xk~ãÉz=
xmçëáíáçåz=
xlêÖ~åáë~íáçåz=
=
páÖå~íìêÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= a~íÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=
=
=
xk~ãÉz=
xmçëáíáçåz=
xlêÖ~åáë~íáçåz=
=
páÖå~íìêÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK= a~íÉ=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=
=
=
==
=
=
=
=
=
=
=
=
=
=
=

© 2006 Horticultural Development Council 
 

 



`lkqbkqp=
= m~ÖÉ=

=
dêçïÉê=pìãã~êó= N=
= =
eÉ~ÇäáåÉ= N=
= =
_~ÅâÖêçìåÇ=~åÇ=ÉñéÉÅíÉÇ=ÇÉäáîÉê~ÄäÉë= N=
= =
pìãã~êó=çÑ=íÜÉ=éêçàÉÅí=~åÇ=ã~áå=ÅçåÅäìëáçåë= N=
= =
cáå~åÅá~ä=ÄÉåÉÑáíë= O=
= =
^Åíáçå=éçáåíë=Ñçê=ÖêçïÉêë= P=
= =
=
pÅáÉåÅÉ=pÉÅíáçå= Q=
= =
fåíêçÇìÅíáçå= Q=
= =
oÉîáÉï=çÑ=äáíÉê~íìêÉ= R=
= =
j~íÉêá~äë=~åÇ=jÉíÜçÇë= NQ=
= =
oÉëìäíë=~åÇ=aáëÅìëëáçå= NR=
= =
===`Ü~ê~ÅíÉêáëíáÅë=çÑ=íÜÉ=Ú~îÉê~ÖÉÛ=êìå= NR=
===píçêÉÇ=íÜÉ=åáÖÜí=ÄÉÑçêÉ= NT=
===s~êá~Äáäáíó=áå=íÉãéÉê~íìêÉ=~åÇ=ÜìãáÇáíó=ÇìêáåÖ=íê~åëáí= NT=
===eáÖÜÉëí=~åÇ=äçïÉëí=~ÄëçäìíÉ=íÉãéÉê~íìêÉë=êÉÅçêÇÉÇ=ÇìêáåÖ=íê~åëáí== OO=
===`çãé~êáëçåë= ÄÉíïÉÉå= ÖêçïáåÖI= Çáëé~íÅÜ= ~åÇ= íê~åëéçêí=
ÉåîáêçåãÉåíë=

OU=

===`çãé~êáëçåë= ÄÉíïÉÉå= íê~åëéçêí= ÉåîáêçåãÉåí= ~åÇ= ~ãÄáÉåí=
ÅçåÇáíáçåë=

PM=

===aìê~íáçå=çÑ=íê~åëéçêí=êìåë= PM=
===jÉÇá~=íÉãéÉê~íìêÉë=î=Åêçé=~áê=íÉãéÉê~íìêÉë= PQ=
===pÉ~ëçå~ä=ÉÑÑÉÅíë=Ó=~ìíìãå=î=ëéêáåÖ=L=ëìããÉê=ÄÉÇÇáåÖ= PQ=
===bñéçëìêÉ=íç=äáÖÜí=~åÇ=Ç~êâåÉëë= PR=
===bíÜóäÉåÉ=E`OeQF=~åÇ=çíÜÉê=Ç~í~=Ñêçã=ÜìÄ= PS=
= =
`çåÅäìëáçåë= PU=
= =
qÉÅÜåçäçÖó=íê~åëÑÉê= QN=
= =
^ÅâåçïäÉÇÖÉãÉåíë= QO=
= =
oÉÑÉêÉåÅÉë= QP=
= =
^ééÉåÇáÅÉë= QV=

=
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dêçïÉê=pìãã~êó=

=

m`=OPQ=

eÉ~ÇäáåÉ=

=

kç=çåÉ=ëáåÖäÉ=Ñ~Åíçê=ï~ë=ÇáêÉÅíäó=~ëëçÅá~íÉÇ=ïáíÜ=äçëë=çÑ=èì~äáíó=áå=ÄÉÇÇáåÖ=éä~åíë=
ÇìêáåÖ=íÜÉ=íê~åëéçêí=ëí~ÖÉI=Äìí=ÉñíêÉãÉë=çÑ=íÉãéÉê~íìêÉI=ÜìãáÇáíó=~åÇ=ÉíÜóäÉåÉ=ïÉêÉ=
êÉÅçêÇÉÇ=áå=ÅçããÉêÅá~ä=ÅçåÇáíáçåëI=~äÄÉáí=áåÑêÉèìÉåíäóK=

=

=

_~ÅâÖêçìåÇ=~åÇ=ÉñéÉÅíÉÇ=ÇÉäáîÉê~ÄäÉë=

=

• içëë=çÑ=èì~äáíó=çÑ=ÄÉÇÇáåÖ=éä~åíë=Å~å=çÅÅìê=ÇìêáåÖ=íÜÉ=íê~åëéçêí=~åÇ=êÉí~áä=ÅÜ~áåK=

• mççê=èì~äáíó=éä~åíë=ìåÇÉêãáåÉ=ÅçåëìãÉê=ÅçåÑáÇÉåÅÉ=~åÇ=äçó~äíó=íç=~=êÉí~áä=ÅÜ~áå=çê=
åìêëÉêóK=

• qÜÉ=ÉñíÉåí=íç=ïÜáÅÜ=íê~åëéçêí=ÅçåÇáíáçåë=ÅçåíêáÄìíÉ=íç=äçëë=çÑ=èì~äáíó=áå=ÄÉÇÇáåÖ=
éä~åíë=áë=ìåÇÉíÉêãáåÉÇK=

• fÇÉåíáÑóáåÖ=êÉ~ëçåë=Ñçê=äçëë=áå=èì~äáíó=ïáää=Åä~êáÑó=ïÜÉêÉ=êÉëéçåëáÄáäáíó=äáÉë=~åÇ=ÜÉäé=
~îçáÇ=äáíáÖ~íáçåK==

• qÜÉ=êÉëÉ~êÅÜ=~áãë=íç=áÇÉåíáÑó=íÜÉ=âÉó=ëíêÉëë=Ñ~Åíçêë=íÜ~í=êÉëìäí=áå=äçëë=çÑ=Åêçé=èì~äáíó=
ÇìêáåÖ=íê~åëáíI=~åÇ=ïÜ~í=éê~ÅíáÅ~ä=íÉÅÜåáèìÉë=ÖêçïÉêë=ã~ó=ÄÉ=~ÄäÉ=íç=~Ççéí=ÉáíÜÉê=íç=
êÉÇìÅÉ=íÜÉ=áåÅáÇÉåÅÉ=çÑ=ëíêÉëëI=çê=áåÅêÉ~ëÉ=Åêçé=íçäÉê~åÅÉ=íç=áíK==

• mêçíçÅçäë=åÉÉÇ=íç=ÄÉ=ÇÉîÉäçéÉÇ=íÜ~í=ïáää=ÜÉäé=ÖêçïÉêëI=Ü~ìäáÉêë=~åÇ=êÉí~áäÉêë=ÉåëìêÉ=
íÜ~í=ÜáÖÜ=èì~äáíó=Åêçéë=êÉ~ÅÜ=íÜÉ=ã~êâÉí=éä~ÅÉ=ïáíÜçìí=ÇÉíÉêáçê~íáçåK=

=

=

pìãã~êó=çÑ=íÜÉ=éêçàÉÅí=~åÇ=ã~áå=ÅçåÅäìëáçåë=

=

• qê~åëéçêí~íáçå=éêçÑáäÉë=EÚêìåëÛF=Ñçê=ÄÉÇÇáåÖ=éä~åíë=ÅçìäÇ=ÄÉ=èì~åíáÑáÉÇ=~åÇ=
ÅÜ~ê~ÅíÉêáëÉÇK==
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• qÜÉ=ã~àçêáíó=çÑ=íê~åëéçêí=êìåë=ïÉêÉ=êÉÅçêÇÉÇ=~í=íÉãéÉê~íìêÉë=ÄÉíïÉÉå=NNç`=~åÇ=
NSç`I=~äíÜçìÖÜ=ëçãÉ=êìåë=áå=ëìããÉê=ïÉêÉ=ï~êãÉê=NUJONç`K=

• a~í~=Ñêçã=éêÉîáçìë=äáíÉê~íìêÉ=ëìÖÖÉëíë=íê~åëéçêíáåÖ=ÄÉÇÇáåÖ=éä~åí=ëéÉÅáÉë=Ú~ë=Åççä=
~ë=éçëëáÄäÉÛ=ïáíÜçìí=êáëâáåÖ=ÅÜáääáåÖ=áåàìêóI=Äìí=ëéÉÅáÑáÅ=êÉÅçããÉåÇ~íáçåë=î~êó=
ÄÉíïÉÉå=ÇáÑÑÉêÉåí=~ìíÜçêëK=

• få=ÖÉåÉê~äI=íÉãéÉê~íìêÉë=áå=ÉñÅÉëë=çÑ=OMç`=ëÜçìäÇ=ÄÉ=~îçáÇÉÇK=içëë=çÑ=èì~äáíó=ÇìÉ=íç=
íÜÉ=ÄìáäÇ=ìé=çÑ=ÉíÜóäÉåÉ=~åÇ=Ç~êâ=êÉëéáê~íáçå=~êÉ=äáâÉäó=íç=ÖÉí=ïçêëÉ=~ë=íÉãéÉê~íìêÉë=
êáëÉK=

• qÜÉ=éêçàÉÅí=ëÜçïÉÇ=íÜÉêÉ=ïÉêÉ=~=ÑÉï=ÚìåíóéáÅ~äÛ=êìåëI=ïÜÉêÉ=êÉÅçêÇÉÇ=íÉãéÉê~íìêÉ=
~åÇ=ÜìãáÇáíó=ã~ó=ÄÉ=éçíÉåíá~ääó=ëíêÉëëÑìä=íç=ÄÉÇÇáåÖ=éä~åíëK==

• _çíÜ=êÉÑêáÖÉê~íÉÇ=~åÇ=åçåJêÉÑêáÖÉê~íÉÇ=ï~Öçåë=ïÉêÉ=Åçããçåäó=ìëÉÇ=íç=íê~åëéçêí=
ÄÉÇÇáåÖK==

• s~êá~íáçå=Å~å=çÅÅìê=ÄÉíïÉÉå=íÜÉ=íÉãéÉê~íìêÉ=~=ÇêáîÉê=ÄÉäáÉîÉë=íÜÉ=Åêçé=áë=ÜÉäÇ=~í=
~åÇ=íÜÉ=~Åíì~ä=íÉãéÉê~íìêÉI=EéçëëáÄäó=Äó=~ë=ãìÅÜ=~ë=Qç`FK=

• lå=ãçîáåÖ=éä~åíë=ÇìêáåÖ=íê~åëáí=íÜÉó=Å~å=ÄÉ=ÉñéçëÉÇ=íç=ê~éáÇ=íê~åëáíáçåë=çÑ=
íÉãéÉê~íìêÉ=~åÇ=ÜìãáÇáíó=EÉKÖK=Ñêçã=NN=ç`=íç=PRç`=áå=~=ÑÉï=ãáåìíÉëFK=

• aìêáåÖ=íê~åëéçêí~íáçåI=éä~åíë=~êÉ=ÉÑÑÉÅíáîÉäó=áå=íÜÉ=Ç~êâI=Ñçê=éÉêáçÇë=çÑ=ìé=íç=QU=Üçìêë=
E~åÇ=éçëëáÄäó=äçåÖÉê=~äíÜçìÖÜ=íÜáë=ï~ë=åçí=êÉÅçêÇÉÇFK=^ÅÅçêÇáåÖ=íç=íÜÉ=äáíÉê~íìêÉ=PSJ
QU=Üçìêë=áå=Ç~êâåÉëë=áë=~í=~Äçìí=íÜÉ=äáãáí=Ñçê=ëçãÉ=ÄÉÇÇáåÖ=éä~åí=ëéÉÅáÉëK=

• aìêáåÖ=íÜÉëÉ=äçåÖÉê=êìåë=êÉä~íáîÉ=ÜìãáÇáíó=ã~ó=ÄÉ=NMMBI=ïáíÜ=íÉãéÉê~íìêÉë=~ë=ÜáÖÜ=
~ë=ON=çê=~ë=äçï=~ë=NNç`=íÜêçìÖÜçìíK=

• a~í~=Ñçê=Å~åçéó=~áê=íÉãéÉê~íìêÉ=~åÇ=íÉãéÉê~íìêÉ=çÑ=íÜÉ=ÖêçïáåÖ=ãÉÇáìã=ïÉêÉ=
ëáãáä~ê=Ñçê=é~Åâ=ÄÉÇÇáåÖK=^åó=ÇÉîá~íáçåë=ïÉêÉ=ìëì~ääó=~ëëçÅá~íÉÇ=ïáíÜ=ï~íÉêáåÖ=çÑ=
íÜÉ=ãÉÇáìãK=

• pÉåëáíáîáíó=íç=ÉíÜóäÉåÉ=ÇìêáåÖ=íê~åëéçêí~íáçå=áë=ëíêçåÖäó=ÇÉéÉåÇ~åí=çå=Åìäíáî~êI=
ÉñéçëìêÉ=íáãÉI=íÉãéÉê~íìêÉ=~åÇ=ÉîÉå=Å~êÄçå=ÇáçñáÇÉ=äÉîÉäëK=

• iÉîÉäë=çÑ=ÉíÜóäÉåÉ=êÉÅçêÇÉÇ=áå=ÄÉÇÇáåÖ=Åêçéë=áå=íÜáë=éêçàÉÅí=ïÉêÉ=áå=íÜÉ=ê~åÖÉ=çÑ=NJ
OKR=ééãK=a~í~=Ñêçã=íÜÉ=äáíÉê~íìêÉ=ïçìäÇ=ëìÖÖÉëí=íÜ~í=íÜÉëÉ=äÉîÉäë=~êÉ=éçíÉåíá~ääó=
áåàìêáçìë=çîÉê=éêçäçåÖÉÇ=ÉñéçëìêÉ=éÉêáçÇëK=qÜÉêÉ=ï~ë=åç=ÇáêÉÅí=ÉîáÇÉåÅÉ=çÑ=ÉíÜóäÉåÉ=
áåàìêóI=ÜçïÉîÉêI=ïÜÉå=ÅçããÉêÅá~ä=Åêçéë=ïÉêÉ=êÉãçîÉÇ=Ñêçã=ï~ÖçåëK==

• eáÖÜ=ÉíÜóäÉåÉ=äÉîÉäë=ïÉêÉ=êÉÅçêÇÉÇ=áå=êÉJÇáëíêáÄìíáçå=ÅÉåíÉêë=ÚÜìÄëÛI=Äìí=íÜÉëÉ=ïÉêÉ=
~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=éêÉëÉåÅÉ=çÑ=~=ÇÉÅ~óáåÖ=Åêçé=E[=OM=ééãF=çê=ÇáÉëÉä=éçïÉêÉÇ=
ã~ÅÜáåÉêó=E[OKR=ééãFK=

• bíÜóäÉåÉ=äÉîÉäë=íÉåÇÉÇ=íç=ÄÉ=éêçãçíÉÇ=Äó=íÜÉ=ìëÉ=çÑ=ÉåÅäçëÉÇ=é~Åâ~ÖáåÖ=ã~íÉêá~äëI=
ëìÅÜ=~ë=ëÜêáåâJïê~ééÉÇ=íêçääÉóë=çê=ÉåÅäçëìêÉ=áå=Å~êÇÄç~êÇ=ÄçñÉëK=

• t~íÉêáåÖ=çÑ=íÜÉ=Åêçé=áë=~å=áëëìÉ=Ñçê=ÅçåÅÉêå=Ó=íÜÉêÉ=ïÉêÉ=Éñ~ãéäÉë=çÑ=Åêçéë=~êêáîáåÖ=
~í=íÜÉáê=ÇÉëíáå~íáçåë=ïáíÜ=Çêó=ÖêçïáåÖ=ãÉÇá~=EÄÉÖáååáåÖ=íç=ïáäíF=~åÇ=Åêçéë=ïáíÜ=
Ñçäá~ÖÉ=E~åÇ=ÑäçïÉêëF=ÇêÉåÅÜÉÇ=áå=ï~íÉêK=
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=

=

cáå~åÅá~ä=ÄÉåÉÑáíë=

=

• aáÑÑÉêÉåíá~íáåÖ=äçëë=áå=èì~äáíó=ÇìÉ=íç=íê~åëéçêí~íáçå=éÉê=ëÉ=~åÇ=íç=íÜ~í=çÑ=ëìÄëÉèìÉåí=
ã~å~ÖÉãÉåí=áëëìÉë=EÉKÖK=ä~Åâ=çÑ=ï~íÉêáåÖ=~í=íÜÉ=Ö~êÇÉå=ÅÉåíêÉF=áë=ÇáÑÑáÅìäí=íç=
ÇÉíÉêãáåÉK==

• kÉîÉêíÜÉäÉëëI=ëíìÇáÉë=áå=íÜÉ=rp^=E^êãáí~ÖÉI=NVVPF=ëìÖÖÉëíÉÇ=íÜ~í=ìé=íç=OMB=çÑ=
ÑäçêáÅìäíìê~ä=éêçÇìÅíë=áå=íÜÉ=rp^=ÅçìäÇ=ÄÉÅçãÉ=Ç~ã~ÖÉÇ=ÇìêáåÖ=íê~åëáí=~åÇ=êÉí~áäK=

• ^äíÜçìÖÜ=áí=áë=ìåäáâÉäó=íÜ~í=ëìÅÜ=ÜáÖÜ=äçëëÉë=çÅÅìê=áå=íÜÉ=rhI=ÉîÉå=~=RB=äçëë=çÑ=ë~äÉ=
çÑ=ÄÉÇÇáåÖ=éä~åí=ã~íÉêá~ä=ÅçìäÇ=Éèì~íÉ=íç=~=êÉí~áä=î~äìÉ=çÑ=~ééêçñK=¡T=ãáääáçå=éK~K=
E^åçåI=OMMOFK=

=

=

^Åíáçå=éçáåíë=Ñçê=ÖêçïÉêë=

=

• dêçïÉêë=L=êÉí~áäÉêë=åÉÉÇ=íç=êÉÅçÖåáëÉ=íÜ~í=äáÖÜí=äÉîÉäë=~í=Çáëé~íÅÜ=éçáåíëI=ÜìÄë=ÉíÅK=
~êÉ=éêçÄ~Ääó=åçí=ÅçåíêáÄìíáåÖ=íç=~åó=ÉåÉêÖó=Ö~áå=áå=íÜÉ=ÅêçéK=EáKÉK=íÜÉ=éä~åíë=Ü~îÉ=íÜÉ=
éçíÉåíá~ä=íç=ëí~êí=ÇÉíÉêáçê~íáåÖ=çåÅÉ=êÉãçîÉÇ=Ñêçã=íÜÉ=ÖêçïáåÖ=ÉåîáêçåãÉåíFK=`êçéë=
åÉÉÇ=íç=ÄÉ=ãçîÉÇ=íÜêçìÖÜ=Çáëé~íÅÜ=~åÇ=íê~åëéçêí~íáçå=ëí~ÖÉë=~ë=èìáÅâäó=~ë=
éçëëáÄäÉK=^îçáÇ=íê~åëéçêí~íáçå=êìåë=[=QU=ÜçìêëK=

• mä~åíë=ëÜçìäÇ=ÄÉ=êÉãçîÉÇ=Ñêçã=a~åáëÜ=íêçääÉóë=Äó=íÜÉ=êÉí~áäÉêI=~ë=äáÖÜí=äÉîÉäë=~êÉ=ëç=
äçï=áå=íÜÉ=ãáÇÇäÉ=íÜ~í=éä~åíë=ïáää=èìáÅâäó=ëíêÉíÅÜ=~åÇ=ÇÉíÉêáçê~íÉK=

• bîáÇÉåÅÉ=íç=Ç~íÉ=ëìÖÖÉëí=ÖêçïÉêë=ëÜçìäÇ=ëíêáîÉ=íç=ï~íÉê=~=Åêçé=ïÉää=Eíç=ÉåëìêÉ=~=
ãçáëí=ãÉÇáìãFI=Äìí=ëçãÉ=íáãÉ=ÄÉÑçêÉ=äç~ÇáåÖ=ëç=~ë=íç=~ääçï=íÜÉ=Ñçäá~ÖÉ=íç=Çêó=çÑÑK=
eáÖÜ=ÜìãáÇáíó=äÉîÉäë=ÇìêáåÖ=íê~åëáí=ïáää=êÉëìäí=áå=äáííäÉ=Éî~éçê~íáçå=çÑ=ï~íÉê=Ñêçã=íÜÉ=
äÉ~îÉëK=t~íÉê=ÄÉÑçêÉ=äç~ÇáåÖI=Äìí=~ääçï=Ñçäá~ÖÉ=íç=Çêó=ÄÉÑçêÉ=ÄÉáåÖ=éä~ÅÉÇ=çå=
ï~ÖçåëK=

• dêçïÉêë=~åÇ=êÉí~áäÉêë=åÉÉÇ=íç=ÄÉ=Å~êÉÑìä=íç=~îçáÇ=ÉñíÉêå~ä=ëçìêÅÉë=çÑ=ÉíÜóäÉåÉK=
a~ã~ÖÉÇ=Åêçé=ã~íÉêá~ä=~åÇ=éÉíêçäÉìã=L=ÇáÉëÉä=éçïÉêÉÇ=ã~ÅÜáåÉêó=åÉÉÇë=íç=ÄÉ=
Éäáãáå~íÉÇ=Ñêçã=~åó=Åêçé=ÖêçïáåÖ=çê=Ü~åÇäáåÖ=ÉåîáêçåãÉåíëK=

• bíÜóäÉåÉ=áíëÉäÑ=áë=éêçÇìÅÉÇ=áå=ëçãÉ=ÑççÇ=~åÇ=ÑäçïÉê=Åêçéë=~åÇ=ÖêçïÉêë=åÉÉÇ=íç=ÄÉ=
ëìêÉ=íÜ~í=ÄÉÇÇáåÖ=éä~åíë=~êÉ=åçí=ÄÉáåÖ=éä~ÅÉÇ=áå=ÉåîáêçåãÉåíë=íÜ~í=ã~ó=Ü~îÉ=
êÉëáÇì~ä=ÜáÖÜ=äÉîÉäë=çÑ=ÉíÜóäÉåÉ=EÉKÖK=bíÜóäÉåÉ=Å~å=êÉã~áå=~ÄëçêÄÉÇ=çåíç=íÜÉ=ï~ääë=
~åÇ=çíÜÉê=Ü~êÇ=ëìêÑ~ÅÉë=çÑ=íÜÉ=äçêêó=ï~ÖçåFK=q~âÉ=~Åíáçå=íç=~îçáÇ=ãáñÉÇ=Åêçé=íóéÉë=
~åÇ=ÉåèìáêÉ=Ñêçã=Ü~ìä~ÖÉ=Åçãé~åáÉë=ïÜ~í=éêÉîáçìë=äç~Çë=ïÉêÉI=áÑ=óçì=Ü~îÉ=~åó=
ÅçåÅÉêåëK=
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• e~ìäáÉêë=åÉÉÇ=íç=ÄÉ=~ï~êÉ=íÜ~í=íÉãéÉê~íìêÉ=ëÉííáåÖë=çå=ï~Öçåë=ã~ó=åçí=ÄÉ=
é~êíáÅìä~êäó=~ÅÅìê~íÉ=~åÇ=íÜ~í=íÉãéÉê~íìêÉë=Å~å=ÄÉ=P=íç=Qç`=ÇáÑÑÉêÉåí=Ñêçã=íÜÉ=ëÉí=
éçáåíK=

• råíáä=ÑìêíÜÉê=êÉëÉ~êÅÜ=áë=ÅçåÇìÅíÉÇ=ÖêçïÉêë=ëÜçìäÇ=~îçáÇ=ëÜáééáåÖ=Åêçéë=~í=
íÉãéÉê~íìêÉë=≥=OMç`K=aÉíêáãÉåí~ä=ÉÑÑÉÅíë=ÇìÉ=íç=ÉíÜóäÉåÉI=ä~Åâ=çÑ=äáÖÜí=~åÇ=ÜáÖÜ=
ÜìãáÇáíó=~êÉ=ïçêëÉ=~í=ÜáÖÜÉê=íÉãéÉê~íìêÉëK=

• `~êÉ=åÉÉÇë=íç=ÄÉ=ã~áåí~áåÉÇ=ïÜÉå=íê~åëéçêíáåÖ=ÅÜáääáåÖ=ëÉåëáíáîÉ=ëéÉÅáÉë=EÉKÖK=
áãé~íáÉåëI=ã~êáÖçäÇ=çê=òáååá~F=áå=ãáñÉÇ=äç~ÇëI=~ë=ï~Öçå=íÉãéÉê~íìêÉë=ã~ó=ÄÉ=äçï=
ÉåçìÖÜ=íç=Å~ìëÉ=ÅÜáääáåÖ=áåàìêóK=

• båëìêÉ=Åêçéë=~êÉ=ÇáëÉ~ëÉ=ÑêÉÉ=ÄÉÑçêÉ=íê~åëéçêíX=ÜáÖÜ=íÉãéÉê~íìêÉë=~åÇ=ÜìãáÇáíó=ïáää=
ÉåÅçìê~ÖÉ=ÇáëÉ~ëÉ=ÇÉîÉäçéãÉåí=~åÇ=ëéêÉ~ÇK=

=
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=

pÅáÉåÅÉ=pÉÅíáçå=

fåíêçÇìÅíáçå=

=

nì~äáíó=áë=~=âÉó=áëëìÉ=Ñçê=~åó=êÉí~áäÉÇ=éêçÇìÅíI=åçí=çåäó=íç=ÉåëìêÉ=ÅìëíçãÉê=ë~íáëÑ~Åíáçå=Ñçê=~=
ÖáîÉå=ë~äÉI=Äìí=~äëç=íç=ã~áåí~áå=ÅìëíçãÉê=L=êÉí~áäÉê=ÅçåÑáÇÉåÅÉ=~åÇ=äçó~äíó=áå=íÜÉ=éêçÇìÅí=áå=
ÑìíìêÉK=råäáâÉ=åçåJéÉêáëÜ~ÄäÉ=ÖççÇëXJ=ëÜçÉëI=íÉäÉîáëáçåëI=Å~êëI=ÉíÅK=ÄÉÇÇáåÖ=éä~åíë=~êÉ=~=
äáîáåÖ=éêçÇìÅí=~åÇ=ÜÉåÅÉI=é~êíáÅìä~êäó=îìäåÉê~ÄäÉ=íç=áåàìêó=Ñêçã=áå~ééêçéêá~íÉ=ÉåîáêçåãÉåíë=
çê=Ü~åÇäáåÖK=bîÉå=êÉä~íáîÉäó=ëÜçêí=éÉêáçÇë=áå=ëìÄJçéíáã~ä=ÅçåÇáíáçåë=Å~å=êÉëìäí=áå=áåàìêó=~åÇ=
äçëë=çÑ=Åêçé=èì~äáíóK=qÜìë=íç=ÉåëìêÉ=ÅìëíçãÉê=ë~íáëÑ~ÅíáçåI=ÖêçïÉêë=åçí=çåäó=Ü~îÉ=íç=
éêçÇìÅÉ=~=ÜáÖÜ=èì~äáíó=Åêçé=áå=íÜÉ=Ñáêëí=áåëí~åÅÉI=íÜÉó=åÉÉÇ=íç=ÄÉ=~ÄäÉ=íç=ÉåëìêÉ=áí=êÉ~ÅÜÉë=
íÜÉ=ã~êâÉí=éä~ÅÉ=ïáíÜçìí=ÇÉíÉêáçê~íáçåK==

^äíÜçìÖÜ=íÜÉ=ã~àçêáíó=çÑ=ÄÉÇÇáåÖ=êÉ~ÅÜÉë=ã~êâÉí=áå=ÖççÇ=èì~äáíóI=~åÉÅÇçí~ä=ÉîáÇÉåÅÉ=
ëìÖÖÉëíë=äçëë=áå=Åêçé=èì~äáíó=Å~å=çÅÅìê=çå=çÅÅ~ëáçåëI=~åÇ=Ä~íÅÜÉë=Å~å=ÄÉ=êÉàÉÅíÉÇ=Äó=
êÉí~áäÉêëK=mêÉîáçìë=êÉëÉ~êÅÜ=Ü~ë=ÅçåÑáêãÉÇ=íÜ~í=ÜáÖÜ=èì~äáíó=éä~åí=ã~íÉêá~ä=Å~å=ëìÑÑÉê=
ëáÖåáÑáÅ~åí=êÉÇìÅíáçåë=áå=èì~äáíó=çîÉê=ëÜçêí=íáãÉ=áåíÉêî~äë=ïÜÉå=íê~åëéçêíÉÇ=áå=ÅçããÉêÅá~ä=
îÉÜáÅäÉë=Ei~åÖíçå=Éí=~äKI=OMMOX=bÇãçåÇëçå=~åÇ=m~êëçåëI=OMMRFK=^=âÉó=ÉäÉãÉåí=áÇÉåíáÑáÉÇ=áå=
m`=OMM=ï~ë=íÜ~í=ÄÉÇÇáåÖ=éä~åíë=áå=ÑäçïÉê=Å~å=äÉ~îÉ=~=åìêëÉêó=áå=ÖççÇ=èì~äáíóI=óÉí=~êêáîÉ=~í=
íÜÉ=êÉí~áä=ëáíÉ=ïáíÜ=~=ÅçåëáÇÉê~ÄäÉ=êÉÇìÅíáçå=áå=èì~äáíóK=^êãáí~ÖÉ=ENVVPF=Éëíáã~íÉÇ=íÜ~í=~ë=~=
êÉëìäí=çÑ=éççê=Ü~åÇäáåÖ=ÇìêáåÖ=íê~åëáí=~åÇ=êÉí~áäI=ìé=íç=OMB=çÑ=ÑäçêáÅìäíìê~ä=éêçÇìÅíë=áå=íÜÉ=
rp^=ÅçìäÇ=ÄÉÅçãÉ=Ç~ã~ÖÉÇI=êÉÇìÅÉÇ=áå=éêáÅÉ=çê=ÉîÉå=ÄÉÅçãÉ=ìåë~äÉ~ÄäÉK=^äíÜçìÖÜ=áí=áë=
ìåäáâÉäó=íÜ~í=ëìÅÜ=ÜáÖÜ=äçëëÉë=çÅÅìê=áå=íÜÉ=rhI=ÉîÉå=~=RB=äçëë=çÑ=ë~äÉ=çÑ=ÄÉÇÇáåÖ=éä~åí=
ã~íÉêá~ä=ÅçìäÇ=Éèì~íÉ=íç=~=êÉí~áä=î~äìÉ=çÑ=~ééêçñK=¡T=ãáääáçå=éK~K=E^åçåI=OMMOFK=^äëç=~å=
áãéêçîÉÇ=ìåÇÉêëí~åÇáåÖ=çÑ=íÜÉ=Ñ~Åíçêë=íÜ~í=áåÑäìÉåÅÉ=Åêçé=èì~äáíó=ÇìêáåÖ=íê~åëéçêí~íáçåI=ïáää=
ÜÉäé=Åä~êáÑó=ïÜÉêÉ=êÉëéçåëáÄáäáíó=äáÉëI=ëÜçìäÇ=Åêçéë=ÄÉ=êÉàÉÅíÉÇ=~åÇ=äáíáÖ~íáçå=éêçÅÉÇìêÉë=í~âÉ=
éä~ÅÉK=

qÜáë=êÉëÉ~êÅÜ=~áãë=íç=áÇÉåíáÑó=íÜÉ=âÉó=ëíêÉëë=Ñ~Åíçêë=íÜ~í=êÉëìäí=áå=äçëë=çÑ=Åêçé=èì~äáíó=ÇìêáåÖ=
íê~åëáíI=~åÇ=ïÜ~í=éê~ÅíáÅ~ä=íÉÅÜåáèìÉë=ÖêçïÉêë=ã~ó=ÄÉ=~ÄäÉ=íç=~Ççéí=ÉáíÜÉê=íç=êÉÇìÅÉ=íÜÉ=
áåÅáÇÉåÅÉ=çÑ=ëíêÉëëI=çê=áåÅêÉ~ëÉ=Åêçé=íçäÉê~åÅÉ=íç=áíK=qÜÉ=êÉëÉ~êÅÜ=áë=ÇáîáÇÉÇ=áåíç=O=éÜ~ëÉëW=

NK=a~í~=~Åèìáëáíáçå=Ñêçã=ÅçããÉêÅá~ä=íê~åëéçêí=~åÇ=ÇáëíêáÄìíáçå=ÅÜ~áåëI=áåîÉëíáÖ~íáåÖ=íóéáÅ~ä=
î~êá~íáçåë=áå=íÉãéÉê~íìêÉI=ÜìãáÇáíóI=äáÖÜí=~åÇ=ÉíÜóäÉåÉ=äÉîÉäë=íÜ~í=çÅÅìê=Ñêçã=íÜÉ=éçáåí=çÑ=
Çáëé~íÅÜ=çå=íÜÉ=åìêëÉêó=íÜêçìÖÜ=íç=íÜÉ=éçáåí=çÑ=ë~äÉK=EvÉ~ê=NF=

OK=rëáåÖ=ÅçåíêçääÉÇ=ÉåîáêçåãÉåí~ä=Ñ~ÅáäáíáÉëI=Åä~êáÑó=ïÜáÅÜ=ÉåîáêçåãÉåí~ä=î~êá~ÄäÉë=~êÉ=ÅêáíáÅ~ä=
áå=ÇÉíÉêãáåáåÖ=Åêçé=èì~äáíó=~åÇ=ïÜÉíÜÉê=íÜÉêÉ=~êÉ=éê~ÅíáÅ~ä=íÉÅÜåáèìÉë=ÖêçïÉêë=~åÇ=
íê~åëéçêí=Åçãé~åáÉë=ãáÖÜí=~Ççéí=íç=áãéêçîÉ=Åêçé=êçÄìëíåÉëë=~åÇ=ãáåáãáëÉ=íÜÉ=ÉÑÑÉÅíë=çÑ=
ëíêÉëë=éçëíJéêçÇìÅíáçåK=EvÉ~êë=O=C=PFK=

aìêáåÖ=óÉ~ê=N=EmÜ~ëÉ=NF=íÜÉ=Çóå~ãáÅë=çÑ=ÄÉÇÇáåÖ=éä~åí=íê~åëéçêí=áå=ÅçããÉêÅÉ=ïÉêÉ=ëíìÇáÉÇ=
áå=~å=~ííÉãéí=íç=Åçää~íÉ=áåÑçêã~íáçå=çåW=

• qÜÉ=ê~åÖÉ=çÑ=íÉãéÉê~íìêÉë=~åÇ=ÜìãáÇáíáÉë=ÉñéÉêáÉåÅÉÇ=áå=íÜÉ=íê~åëéçêí=~åÇ=
ÇáëíêáÄìíáçå=ÅÜ~áå=çîÉê=íÜÉ=ÅçìêëÉ=çÑ=~=óÉ~êI=~åÇ=áÇÉåíáÑó=íÜÉ=ÑêÉèìÉåÅó=çÑ=ÉñíêÉãÉëK=
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• `çããçå=Ü~åÇäáåÖ=éêçíçÅçäë=íÜ~í=áåÑäìÉåÅÉ=ÉñéçëìêÉ=íç=äáÖÜíI=ï~íÉê=~î~áä~Äáäáíó=çê=
äÉ~Ñ=ïÉííáåÖK==

• qÜÉ=íóéÉë=çÑ=íê~åëéçêí=Åçããçåäó=ìëÉÇ=EÉKÖK=äçêêó=ëáòÉI=éêÉëÉåÅÉ=çÑ=íÉãéÉê~íìêÉ=
Åçåíêçä=ÉíÅKF=~åÇ=íóéáÅ~ä=Çìê~íáçå=çÑ=íê~åëéçêí=ÚêìåëÛK=

• `êçé=ÉñéçëìêÉ=íç=ÉíÜóäÉåÉ=ÇìêáåÖ=íê~åëéçêí=L=ÇáëíêáÄìíáçå=~åÇ=áíë=éçëëáÄäÉ=áãé~Åí=çå=
ÄÉÇÇáåÖ=ëéÉÅáÉëK=

få=~å=~ííÉãéí=íç=éìí=íÜÉ=áåÑçêã~íáçå=Ö~áåÉÇ=áå=ÅçåíÉñíI=~=êÉîáÉï=çÑ=íÜÉ=äáíÉê~íìêÉ=ï~ë=Å~êêáÉÇ=
çìí=ÅçîÉêáåÖ=éêÉîáçìë=êÉëÉ~êÅÜ=áåíç=íÜÉ=íê~åëéçêí=çÑ=ÄÉÇÇáåÖ=~åÇ=çíÜÉê=çêå~ãÉåí~ä=éä~åíëK=

oÉîáÉï=çÑ=ÅìêêÉåí=äáíÉê~íìêÉ=êÉä~íáåÖ=íç=íÜÉ=íê~åëéçêí=çÑ=ÄÉÇÇáåÖ=éä~åíë=~åÇ=çíÜÉê=
çêå~ãÉåí~äë==

mêÉîáçìë=êÉëÉ~êÅÜ=ÇÉÇáÅ~íÉÇ=ëçäÉäó=íç=íÜÉ=íê~åëéçêí=çÑ=ÄÉÇÇáåÖ=éä~åíë=áë=äáãáíÉÇI=ÅÉêí~áåäó=
Åçãé~êÉÇ=íç=íÜÉ=äáíÉê~íìêÉ=êÉä~íáåÖ=íç=éçíJÖêçïå=çêå~ãÉåí~äë=EÑäçïÉêáåÖ=~åÇ=åçåJÑäçïÉêáåÖF=
ìëÉÇ=éêáã~êáäó=~ë=ÜçìëÉJéä~åíëK=^êãáí~ÖÉ=ENVVPF=ëí~íÉë=íÜ~í=äÉëë=íÜ~å=RB=çÑ=êÉëÉ~êÅÜ=
ÇÉ~äáåÖ=ïáíÜ=éçëíJéêçÇìÅíáçå=èì~äáíó=áå=çêå~ãÉåí~äë=~Åíì~ääó=áåîçäîÉë=ÄÉÇÇáåÖ=éä~åí=ëéÉÅáÉëK=
aÉëéáíÉ=éêçÇìÅíáçå=ëóëíÉãë=çÑíÉå=ÄÉáåÖ=ÇáÑÑÉêÉåí=ÄÉíïÉÉå=éçíJéä~åíë=~åÇ=ÄÉÇÇáåÖ=EÉëéK=
ãçÇìä~ê=çê=é~Åâ=ÄÉÇÇáåÖFI=áãéçêí~åí=áåÑçêã~íáçå=Å~å=ÄÉ=ÖäÉ~åÉÇ=Ñêçã=Ç~í~=çå=íÜÉ=íê~åëéçêí=
çÑ=éçíJéä~åíëK=^ë=ëìÅÜI=êÉäÉî~åí=áåÑçêã~íáçå=Ñêçã=íÜÉ=éçíJéä~åí=ëÉÅíçê=áë=áåÅäìÇÉÇ=áå=íÜáë=
êÉîáÉïI=~åÇ=ïÜÉêÉ=~ééêçéêá~íÉ=ìëÉÇ=íç=~ÇÇêÉëë=ëçãÉ=çÑ=íÜÉ=éêçÄäÉãë=ÉåÅçìåíÉêÉÇ=ïáíÜ=íÜÉ=
íê~åëéçêí=çÑ=ÄÉÇÇáåÖ=éä~åíëK==

_ÉÇÇáåÖ=éä~åí=ëíìÇáÉë=

bñéÉêáãÉåíë=ÑçÅìëÉÇ=ÉñÅäìëáîÉäó=çå=íÜÉ=íê~åëéçêí=çÑ=ÄÉÇÇáåÖ=ã~íÉêá~ä=Ü~îÉ=ÄÉÉå=Å~êêáÉÇ=çìí=
éêáã~êáäó=Äó=íÜÉ=råáîÉêëáíó=bñíÉåëáçå=ëÉêîáÅÉë=áå=íÜÉ=rp^K=cçê=Éñ~ãéäÉI=^êãáí~ÖÉ=ENVVPF=
ÜáÖÜäáÖÜíÉÇ=íÉãéÉê~íìêÉ=~åÇ=ÉíÜóäÉåÉ=~ë=ÄÉáåÖ=íÜÉ=âÉó=Ñ~Åíçêë=íÜ~í=ÄÉÇÇáåÖ=ëéÉÅáÉë=~êÉ=
äáâÉäó=íç=ÄÉ=îìäåÉê~ÄäÉ=íç=ÇìêáåÖ=íê~åëáí=~åÇ=êÉí~áäK=eÉ=ÇáîáÇÉÇ=ëéÉÅáÉë=áåíç=O=Öêçìéë=Ä~ëÉÇ=
çå=íÉãéÉê~íìêÉ=çéíáã~WJ=NMJNPç`=Ñçê=ÉKÖK=`~äÉåÇìä~=çÑÑáÅáå~äáëI=sáçä~=ñ=ïáííêçÅâá~å~=Eé~åëóFI=
mÉíìåá~=ñ=ÜóÄêáÇ~=~åÇ=NRJNTç`=ÉKÖK=Ñçê=_ÉÖçåá~=ëÉãéÉêÑäçêÉåëI=fãé~íáÉåë=ï~ääÉê~å~I=`Éäçëá~=
éäìãçë~K=dêçìéáåÖë=íÜ~í=~ééÉ~ê=íç=~äáÖå=ÅäçëÉäó=ïáíÜ=ÇáÑÑÉêÉåÅÉë=áå=ÅÜáääáåÖ=íçäÉê~åÅÉ=
ÄÉíïÉÉå=íÜÉ=ëéÉÅáÉëK=^äíÜçìÖÜ=^êãáí~ÖÉ=ENVVPF=~ÇîçÅ~íÉë=âÉÉéáåÖ=íÉãéÉê~íìêÉë=Åççä=
ÇìêáåÖ=ëÜáééáåÖI=íÜÉ=íÉãéÉê~íìêÉë=ÜÉ=êÉÅçããÉåÇë=~êÉ=ÜáÖÜÉê=íÜ~å=íÜçëÉ=êÉÅçããÉåÇÉÇ=Äó=
kÉää=~åÇ=oÉáÇI=EOMMMF=Ñçê=Åçãé~ê~ÄäÉ=ëéÉÅáÉëK=cçê=Éñ~ãéäÉI=íÜÉëÉ=~ìíÜçêë=Åä~áã=íÜ~í=é~åëó=
~åÇ=mÉíìåá~=Å~å=ÄÉ=ëíçêÉÇ=~í=OJQç`I=_ÉÖçåá~=OJNPç`=~åÇ=fãé~íáÉåë=NMJNSç`K=fåÇÉÉÇI=íÜÉó=
Åä~áã=íÜ~í=áå=íÜÉ=rp^==

“qÉãéÉê~íìêÉ=ÇìêáåÖ=ëíçê~ÖÉ=~åÇ=íê~åëéçêí~íáçå=~êÉ=íçç=ÜáÖÜ=áå=íÜÉ=áåÇìëíêó=íçÇ~óÒ==

få=íÜáë=ëÅÉå~êáçI=ÜçïÉîÉêI=íÜÉó=~êÉ=ÇáëÅìëëáåÖ=~ää=çêå~ãÉåí~ä=ÅêçéëI=Åìí=ÑäçïÉêëI=éçíJéä~åíë=
~åÇ=ÄÉÇÇáåÖK=kÉîÉêíÜÉäÉëëI=íÜÉêÉ=ëÉÉãë=íç=ÄÉ=ëçãÉ=~ãÄáÖìáíóI=~Äçìí=ëéÉÅáÑáÅ=
íÉãéÉê~íìêÉë=Ñçê=áåÇáîáÇì~ä=ÄÉÇÇáåÖ=éä~åí=ëéÉÅáÉëK=

bñÅÉëëáîÉäó=ÜáÖÜ=íÉãéÉê~íìêÉë=Å~å=Å~ìëÉ=êÉÇìÅÉÇ=ëÜÉäÑJäáÑÉ=~åÇ=äçëë=çÑ=èì~äáíó=EëÉÉ=ä~íÉê=
ëÉÅíáçåFI=Äìí=ëéÉÅáÑáÅ=ëíìÇáÉë=çå=ÄÉÇÇáåÖ=~êÉ=äáãáíÉÇK=eáÖÜ=íÉãéÉê~íìêÉ=EOMç`F=ÇìêáåÖ=éçëíJ
éêçÇìÅíáçå=ëí~ÖÉë=ï~ë=ÅáíÉÇ=~ë=Å~ìëáåÖ=éä~åí=Åçää~éëÉ=áå=mêáãìä~I=~äíÜçìÖÜ=çåäó=áå=çåÉI=êÉÇ=
ÑäçïÉêÉÇ=î~êáÉíó=Ee›óÉê=~åÇ=hêáëíÉåëÉåI=NVVNFK=få=íÜáë=é~êíáÅìä~ê=ëíìÇóI=íÜÉ=~ìíÜçêë=
ëìëéÉÅíÉÇ=íÜ~í=íÜ~í=êççí=Ç~ã~ÖÉ=áåÇìÅÉÇ=Äó=ëÅá~êáÇ=Ñäó=ä~êî~É=ÇìêáåÖ=éêçÇìÅíáçå=ï~ë=íÜÉ=
Å~ìëÉI=Äìí=íÜ~í=íÜáë=ï~ë=çåäó=ÉñéêÉëëÉÇ=ïÜÉå=éä~åíë=ïÉêÉ=ä~íÉê=éä~ÅÉÇ=ìåÇÉê=ï~êãÉê=
íÉãéÉê~íìêÉë=ÇìêáåÖ=íê~åëáíWJ=qÜÉêÉ=ï~ë=åç=ïáäíáåÖ=ïÜÉå=çíÜÉê=éä~åíë=ïÉêÉ=âÉéí=~í=NPP

ç`K==
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^êãáí~ÖÉ=ENVVPF=~äëç=~ääìÇÉë=íç=íÜÉ=ÉÑÑÉÅíë=çÑ=ÉíÜóäÉåÉI=~äíÜçìÖÜ=Ç~í~=çå=ÅçããÉêÅá~ä=Åêçéë=
Ü~ë=åçí=ÄÉÉå=èì~åíáÑáÉÇK=kÉîÉêíÜÉäÉëëI=ÉñéÉêáãÉåíë=ìåÇÉê=ÅçåíêçääÉÇ=ÉåîáêçåãÉåíë=ëÜçïÉÇ=
íÜ~í=íÜÉêÉ=ïÉêÉ=î~êá~íáçåë=áå=ëÉåëáíáîáíó=íç=ÉíÜóäÉåÉ=ÄÉíïÉÉå=ëéÉÅáÉëK=cçê=Éñ~ãéäÉI=
`~äÉåÇìä~=çÑÑáÅáå~äáëI=içÄìä~êá~=ã~êáíáã~=E~äóëëìãFI=q~ÖÉíÉë=ëééK=Eã~êáÖçäÇFI=wáååá~=ÉäÉÖ~åë=
ïÉêÉ=ÅçåëáÇÉêÉÇ=áåëÉåëáíáîÉX=_ÉÖçåá~=ëÉãéÉêÑäçêÉåëI=pçäÉåçëíÉãçå=ëÅìíÉää~êçáÇÉë=EÅçäÉìëF=
~åÇ=mÉíìåá~=ñ=ÜóÄêáÇ~=Åä~ëëÉÇ=~ë=ãçÇÉê~íÉäó=ëÉåëáíáîÉ=~åÇ=fãé~íáÉåë=ï~ääÉê~å~I=
mÉä~êÖçåáìã=ñ=Üçêíçêìã=EÖÉê~åáìãFI=p~äîá~=ëéäÉåÇÉåë=~åÇ=^åíáêêÜáåìã=ã~àìë=~ë=ÜáÖÜäó=
ëÉåëáíáîÉ=íç=ÉíÜóäÉåÉ=E^êãáí~ÖÉI=NVVPX=pãáíÜI=OMMNFK=oÉëìäíë=~äëç=áåÇáÅ~íÉÇ=íÜ~í=ÜáÖÜÉê=
íê~åëéçêí~íáçå=íÉãéÉê~íìêÉë=~åÇ=éççê=îÉåíáä~íáçå=ïçìäÇ=áåÅêÉ~ëÉ=íÜÉ=êáëâ=çÑ=ÉíÜóäÉåÉ=áåàìêóK=
jçëí=êÉëÉ~êÅÜ=ëíìÇáÉë=ëìééçêí=íÜáë=éçëáíáçå=EëÉÉ=ëÉÅíáçå=çå=çíÜÉê=Åêçéë=íóéÉëFI=Äìí=çåÉ=
ëíìÇó=çå=mÉíìåá~=ëìÖÖÉëíÉÇ=íÜ~í=áå=íÜáë=ëéÉÅáÉë=~í=äÉ~ëíI=äçïÉê=ÖêçïáåÖ=íÉãéÉê~íìêÉë=ENTç`=
Ç~ó=L=NOç`=åáÖÜíF=ïÉêÉ=~ëëçÅá~íÉÇ=ïáíÜ=ÜáÖÜÉê=ÉíÜóäÉåÉ=éêçÇìÅíáçå=EpÜî~êíëI=Éí=~äKI=NVVTFK=
bíÜóäÉåÉ=ÅçåÅÉåíê~íáçåë=~ë=äçï=~ë=MKMNJR=ééã=EZ=MKMNJR=μä=äJNF=ã~ó=áåÇìÅÉ=áåàìêó=áå=ëçãÉ=
ëéÉÅáÉë=EtáääìãëÉå=~åÇ=càÉäÇI=NVVRF=Äìí=ÉñíÉåí=çÑ=Ç~ã~ÖÉ=áë=çÑíÉå=~=ÑìåÅíáçå=çÑ=ÉñéçëìêÉ=
íáãÉI=ÜáÖÜäáÖÜíáåÖ=íÜÉ=åÉÉÇ=Ñçê=ÖççÇ=îÉåíáä~íáçå=ÇìêáåÖ=íê~åëéçêí=~åÇ=ëíçê~ÖÉ=Ee›óÉêI=NVUQFK==

få=Üáë=êÉîáÉï=çÑ=ÄÉÇÇáåÖ=éä~åí=éêçÇìÅíáçåI=^êãáí~ÖÉI=ENVVPF=ê~åâÉÇ=íÜÉ=Ñ~Åíçêë=íÜ~í=ëíêçåÖäó=
áåÑäìÉåÅÉÇ=éçëíJéêçÇìÅíáçå=èì~äáíó=~åÇ=ÇáîáÇÉÇ=íÜÉëÉ=ÄÉíïÉÉå=éêçÇìÅíáçå=áëëìÉë=~åÇ=
Ü~åÇäáåÖ=~åÇ=íê~åëéçêí=áëëìÉëK=^äíÜçìÖÜ=ëçãÉ=çÑ=íÜÉëÉ=Ñ~Åíçêë=ã~ó=êÉä~íÉ=íç=ÅçåÇáíáçåë=áå=
íÜÉ=rp^I=íÜÉó=~êÉ=~=ìëÉÑìä=êÉÑÉêÉåÅÉ=éçáåí=Ñçê=íÜáë=ëíìÇó=Eq~ÄäÉë=N=~åÇ=OFK=

qÜÉ=ä~Åâ=çÑ=ï~íÉêáåÖ=ÇìêáåÖ=éçëíJéêçÇìÅíáçå=ëí~ÖÉë=~åÇ=ÜÉåÅÉ=äçëë=çÑ=èì~äáíó=íÜêçìÖÜ=
ÇêçìÖÜí=Ü~ë=ÄÉÉå=~=ÅçåÅÉêå=Ñçê=ã~åó=ÄÉÇÇáåÖ=éä~åí=ÖêçïÉêëI=ÉëéÉÅá~ääó=ëáåÅÉ=íÜÉêÉ=áë=
äáãáíÉÇ=îçäìãÉ=çÑ=ãÉÇá~=~ëëçÅá~íÉÇ=ïáíÜ=ãçëí=é~Åâ=~åÇ=çíÜÉê=ÄÉÇÇáåÖ=éä~åí=Åçåí~áåÉêëK=
qÜÉ=ìëÉ=çÑ=ïÉííáåÖ=ÖÉäë=~åÇ=ëìêÑ~Åí~åíë=Ü~îÉ=ÄÉÉå=áåîÉëíáÖ~íÉÇI=ÄçíÜ=áå=~å=~ííÉãéí=íç=êÉí~áå=
ãçáëíìêÉ=áå=íÜÉ=éÉ~í=Ä~ëÉÇ=ãÉÇá~I=~åÇ=íç=ÜÉäé=êÉJïÉííáåÖ=~í=íÜÉ=êÉí~áä=ëí~ÖÉK=jáääáçå=Éí=~äKI=
EOMMNF=ïçêâáåÖ=çå=`Üêóë~åíÜÉãìã=~åÇ=mÉíìåá~=ÅçåÅäìÇÉÇ=íÜ~í=ëìêÑ~Åí~åíë=åÉÉÇÉÇ=íç=ÄÉ=
~ÇÇÉÇ=~ë=~=ÇêÉåÅÜ=áããÉÇá~íÉäó=éêáçê=íç=ëÜáééáåÖ=íÜÉ=ÅêçéI=íç=çÄí~áå=~åó=ÉÑÑÉÅíK=

q~ÄäÉ=NK=mêçÇìÅíáçå=Ñ~Åíçêë=íÜ~í=áåÑäìÉåÅÉ=ÄÉÇÇáåÖ=éä~åí=ëÜÉäÑ=äáÑÉ=EêÉéêçÇìÅÉÇ=Ñêçã=
^êãáí~ÖÉI=NVVP=~åÇ=^êãáí~ÖÉI=NVUSFK=

=

c~Åíçêë== `çããÉåíë= fãéçêí~åÅÉ=

NK=_ÉÖáååáåÖ=
éêçÇìÅíáçå=

= =

pçïáåÖ=íáãÉ= qÜÉ=ä~íÉê=íÜÉ=ëçïáåÖ=~åÇ=ÜáÖÜÉê=íÉãéÉê~íìêÉëI=íÜÉ=ãçêÉ=
ëíêÉëë=çå=éä~åíë=áå=íÜÉ=êÉí~áä=ëÜÉäÑK=i~íÉ=ëçïáåÖë=ëÜçìäÇ=
ÄÉ=éä~åíÉÇ=áå=ä~êÖÉê=Åçåí~áåÉêëK=

P=

`çåí~áåÉê=
îçäìãÉ=

pÜçìäÇ=ÄÉ=~ë=ä~êÖÉ=~ë=ÉÅçåçãáÅ~ääó=éçëëáÄäÉ=Ó=ÜÉäéë=
çîÉêÅçãÉ=áåÑêÉèìÉåí=ï~íÉêáåÖ=~í=êÉí~áä=

R=

jÉÇáìã= fÑ=íÜÉ=ãáñ=áë=ïÉääJÇê~áåÉÇ=~åÇ=ïÉääJ~Éê~íÉÇI=ëç=íÜ~í=~=
ÖççÇ=Åêçé=Å~å=ÄÉ=éêçÇìÅÉÇI=íÜáë=áë=çÑ=äáííäÉ=áãéçêí~åÅÉK=
oÉëÉ~êÅÜ=ëÜçïÉÇ=íÜçìÖÜ=íÜ~í=~ÇÇáåÖ=NMB=ëçáä=ÜÉäéÉÇ=
ëÜÉäÑJäáÑÉ=

O=

eóÇêçÖÉäë= j~ó=ÄÉ=ÉÑÑÉÅíáîÉ=Äìí=êÉëÉ~êÅÜ=êÉëìäíë=Åçåíê~ÇáÅíçêó= P=
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OK=aìêáåÖ=
éêçÇìÅíáçå=
éÉêáçÇ=

= =

dêçïíÜ=
êÉÖìä~íçêë=

fÑ=Öêçïå=áå=ï~êã=ÅçåÇáíáçåë=ïáíÜçìí=ÖêçïíÜ=êÉÖìä~íçêëI=
éä~åíë=ïáää=ÄÉ=äÉÖÖó=~åÇ=ÇÉÅäáåÉ=ê~éáÇäó=

Q=

PKqçåáåÖ=
éê~ÅíáÅÉë=
E~ÅÅäáã~íáò~íáçåF=

= =

qÉãéÉê~íìêÉ= oÉÇìÅÉ=íÉãéÉê~íìêÉ=Äó=P=íç=Rç`=ïÜÉå=ÑäçïÉê=ÄìÇ=áë=
îáëáÄäÉ=

Q=

cÉêíáäáíó= oÉÇìÅÉ=ÑÉêíáäáíó=ÅçåÅÉåíê~íáçå=Äó=RMB=ïÜÉå=ÑäçïÉê=ÄìÇ=
áë=îáëáÄäÉ=

R=

t~íÉê= oÉÇìÅÉ=ï~íÉêáåÖ=ÑêÉèìÉåÅó=Äó=RMB=ïÜÉå=ÑäçïÉê=ÄìÇ=áë=
îáëáÄäÉ=

R=

QK=lìí=íÜÉ=Çççê= = =

= båëìêÉ=~ää=ÇÉ~Ç=äÉ~îÉë=~åÇ=ÑäçïÉêë=~êÉ=êÉãçîÉÇ=~åÇ=
íÜÉ=ãÉÇáìã=áë=ãçáëí=

R=

==

o~íáåÖW=R=Z=îÉêó=áãéçêí~åíX=N=Z=äáííäÉ=áãéçêí~åÅÉ=

=

=

=
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=

q~ÄäÉ=OK=aáëé~íÅÜ=~åÇ=íê~åëéçêí~íáçå=Ñ~Åíçêë=íÜ~í=áåÑäìÉåÅÉ=ÄÉÇÇáåÖ=éä~åí=ëÜÉäÑJäáÑÉ=
EêÉéêçÇìÅÉÇ=Ñêçã=^êãáí~ÖÉI=NVVPFK=

=

c~Åíçêë== `çããÉåíë= fãéçêí~åÅÉ=

NK=aáëé~íÅÜ=
~êÉ~=

= =

kç=éÉíêçä=çê=
ÇáÉëÉä=ÉåÖáåÉë=

båÖáåÉë=Éãáí=ä~êÖÉ=~ãçìåíë=çÑ=ÉíÜóäÉåÉ=Ó=ìëÉ=ÉäÉÅíêáÅ~ä=L=
Ä~ííÉêó=çéÉê~íÉÇ=ã~ÅÜáåÉêó=

R=

hÉÉé=Åççä= `ççä=íÉãéÉê~íìêÉë=êÉÇìÅÉ=ëÉåëáíáîáíó=íç=ÉíÜóäÉåÉ= P=

hÉÉé=ïÉääJ
îÉåíáä~íÉÇ=

^áê=ãçîÉãÉåí=~åÇ=îÉåíáä~íáçå=ïáää=êÉÇìÅÉ=íÜÉ=êáëâ=çÑ=
ÉíÜóäÉåÉ=ÄìáäÇ=ìé=

Q=

= = =

OK=få=íÜÉ=íêìÅâ= = =

e~åÇäÉ=éä~åíë=
ÖÉåíäó==

oçìÖÜ=Ü~åÇäáåÖ=ÄêÉ~âë=ëíÉãëI=äÉ~îÉë=~åÇ=ÑäçïÉêë=~åÇ=
éêçãçíÉë=ÉíÜóäÉåÉ=êÉäÉ~ëÉ=

Q=

hÉÉé=íêìÅâ=Åççä=
ENOJNSç`F=

`ççäáåÖ=êÉÇìÅÉë=íê~åëéáê~íáçåI=êÉëéáê~íáçå=~åÇ=íÜÉ=
ÉÑÑÉÅíë=çÑ=ÉíÜóäÉåÉK=fÑ=~=åçåJêÉÑêáÖÉê~íÉÇ=íêìÅâ=áë=ìëÉÇ=
íÜÉå=íê~îÉä=áå=ÉîÉåáåÖ=L=É~êäó=ãçêåáåÖ=ïÜÉå=ÅççäÉëí==

R=

=

o~íáåÖW=R=Z=îÉêó=áãéçêí~åíX=N=Z=äáííäÉ=áãéçêí~åÅÉ=

^êãáí~ÖÉ=ENVVPF=Åä~áãë=íÜÉ=ÉÑÑÉÅíë=çÑ=~ÇÇáåÖ=ïÉííáåÖ=ÖÉäë=áë=åçåJÅçåÅäìëáîÉI=Äìí=íÜ~í=íÜÉ=
~ÇÇáíáçå=çÑ=ëçáä=çê=ÖêÉÉå=Åçãéçëí=EÉKÖK=fãé~íáÉåëX=häçÅâJjççêÉI=OMMNF=íç=íÜÉ=ãÉÇáìã=ã~ó=
ÜÉäé=ï~íÉê=êÉíÉåíáçå=~åÇ=~îçáÇ=ÜóÇêçéÜçÄáÅ=ÅçåÇáíáçåë=áå=íÜÉ=éÉ~íK=^åíáíê~åëéáê~åíë=~ééäáÉÇ=
íç=íÜÉ=Ñçäá~ÖÉ=çÑ=ÄÉÇÇáåÖ=ëéÉÅáÉë=Ü~ë=ÄÉÉå=~ííÉãéíÉÇ=íççI=Äìí=ïáíÜ=çåäó=äáãáíÉÇ=ëìÅÅÉëë=áå=
ÉñíÉåÇáåÖ=ëÜÉäÑJäáÑÉ=EdÉÜêáåÖ=~åÇ=iÉïáëI=NVUMFK=påáÇÉê=Éí=~äKI=EOMMPF=ÜçïÉîÉêI=Åä~áãÉÇ=íÜ~í=
ëéê~óáåÖ=fãé~íáÉåë=ïáíÜ=äóëçéÜçëéÜ~íáÇóäÉíÜ~åçä~ãáåÉ=EimbFI=~=å~íìê~ä=çÅÅìêêáåÖ=äáéáÇI=
áåÅêÉ~ëÉÇ=ÑäçïÉê=êÉíÉåíáçå=~ÑíÉê=ÇêçìÖÜí=ëíêÉëëK=qÜÉ=ìëÉ=çÑ=ÄìÑÑÉêÉÇ=éÜçëéÜ~íÉ=ÑÉêíáäáëÉêë=
~ééäáÉÇ=ÇìêáåÖ=éêçÇìÅíáçå=Ü~îÉ=~äëç=ÄÉÉå=ÅáíÉÇ=~ë=áãéêçîÉÇ=íçäÉê~åÅÉ=íç=ÇêçìÖÜíI=íÜêçìÖÜ=
íÜÉáê=~Åíáçå=çÑ=ÉñíÉåÇáåÖ=êççí=éêçäáÑÉê~íáçå=ïáíÜáå=íÜÉ=ãçÇìäÉ=~åÇ=éêçãçíÉÇ=ãçêÉ=Åçãé~Åí=
ëÜççí=ÖêçïíÜI=áKÉK=äçïÉê=íê~åëéáê~íáçå=ê~íÉë=E_çêÅÜ=Éí=~äKI=NVVUX=_çêÅÜ=Éí=~äKI=OMMPFK=

=

=

píìÇáÉë=åçí=ëéÉÅáÑáÅ=íç=ÄÉÇÇáåÖ=
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=

qê~åëéçêí=
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qÜÉ=äáíÉê~íìêÉ=ëìÖÖÉëíë=íÜ~í=~=ê~åÖÉ=çÑ=ÉåîáêçåãÉåí~ä=î~êá~ÄäÉë=Å~å=~Åí=áåÇÉéÉåÇÉåíäóI=çê=áå=
ÅçãÄáå~íáçå=íç=~ÑÑÉÅí=çêå~ãÉåí~ä=éä~åí=èì~äáíó=ÇìêáåÖ=íê~åëáíK=låÉ=çÑ=íÜÉ=åÉñí=ëíÉéë=áå=íÜáë=
éêçàÉÅí=ïáää=ÄÉ=íç=ÅçêêÉä~íÉ=áåÑçêã~íáçå=Ö~áåÉÇ=Ñêçã=íÜÉ=ÅçããÉêÅá~ä=éê~ÅíáÅÉë=Ñçê=ÄÉÇÇáåÖ=áå=
íÜÉ=rh=EmÜ~ëÉ=NF=íç=íÜÉ=áåÑçêã~íáçå=ëìééäáÉÇ=Ñêçã=íÜÉ=äáíÉê~íìêÉK=fåÑçêã~íáçå=ëéÉÅáÑáÅ=íç=
ÄÉÇÇáåÖ=áë=ëÅ~êÅÉI=Äìí=ìåÑçêíìå~íÉäóI=ÉîÉå=ïÜ~í=áë=~î~áä~ÄäÉ=Å~å=ÄÉ=Åçåíê~ÇáÅíçêó=EÉKÖK=
íçäÉê~åÅÉ=íç=ÅÜáääáåÖ=~åÇ=Ç~êâ=Çìê~íáçåëFK=qÜáë=éçëëáÄäó=êÉÑäÉÅíë=íÜÉ=ïáÇÉ=î~êáÉíó=çÑ=Åìäíáî~êë=
Öêçïå=~åÇ=ÇáÑÑÉêÉåí=ÅêçééáåÖ=íÉÅÜåáèìÉë=ÉãéäçóÉÇK=kÉîÉêíÜÉäÉëëI=áí=áë=ÜçéÉÇ=íÜ~í=mÜ~ëÉ=O=
çÑ=íÜáë=éêçàÉÅí=Å~å=ÜÉäé=Åä~êáÑó=ëçãÉ=çÑ=íÜÉ=âÉó=Ñ~Åíçêë=áåîçäîÉÇI=ÉëéÉÅá~ääó=áå=íÜÉ=ÅçåíÉñí=çÑ=
íÜÉ=rh=ÄÉÇÇáåÖ=éä~åí=áåÇìëíêóK=

j~íÉêá~äë=~åÇ=jÉíÜçÇë=

cêçã=~=éÉêáçÇ=ÄÉíïÉÉå=^éêáä=OMMR=~åÇ=gìäó=OMMSI=~ééêçñáã~íÉäó=OR=ëÉé~ê~íÉ=íê~åëéçêí=
ãçîÉãÉåíë=Eíê~åëáí=êìåë=çê=êìåëF=ïÉêÉ=ãçåáíçêÉÇ=~åÇ=áåÑçêã~íáçå=ÅçääÉÅíÉÇ=çå=Åêçé=
íÉãéÉê~íìêÉë=EíÉãéKFI=êÉä~íáîÉ=ÜìãáÇáíó=EêKÜKF=~åÇ=äçÖáëíáÅë=çÑ=íÜÉ=ãçîÉãÉåí=EåìêëÉêó=
äçÅ~íáçåI=ÇÉëíáå~íáçåI=íáãáåÖë=ÉíÅFK=

qÉãéÉê~íìêÉ=~åÇ=ÜìãáÇáíó=Ç~í~=ï~ë=ÅçääÉÅíÉÇ=îá~=éêçÄÉë=Eqáåóq~ÖI=bñíê~JPRUMI=dÉãáåá=a~í~=
içÖÖÉêëI=`ÜáÅÜÉëíÉêI=rhF=éä~ÅÉÇ=çåíç=~=é~Åâ=çÑ=ÄÉÇÇáåÖ=éä~åíëI=ïÜáÅÜ=Ü~Ç=ÄÉÉå=äçÅ~íÉÇ=çå=
~=Úa~åáëÜ=íêçääÉóÛ=Eçê=çÅÅ~ëáçå~ääó=~=Å~êÇ=Äç~êÇ=Äçñ=çê=é~ääÉíFK=mêçÄÉë=ïÉêÉ=ìëì~ääó=éä~ÅÉÇ=áå=
~=ÅÉåíê~ä=äçÅ~íáçå=áå=íÜÉ=ãáÇÇäÉ=ëÜÉäÑ=çÑ=íÜÉ=íêçääÉóI=~äíÜçìÖÜ=íÜÉó=ÅçìäÇ=ÄÉ=éä~ÅÉÇ=ÉäëÉïÜÉêÉ=
íç=äççâ=~í=î~êá~íáçåë=áå=íÉãéÉê~íìêÉ=ÇìÉ=íç=äçÅ~íáçå=ïáíÜáå=íÜÉ=äç~ÇK=qÜÉ=éêçÄÉë=ïÉêÉ=ëÉí=íç=
êÉÅçêÇ=Ç~í~=ÉîÉêó=NMJNR=ãáåìíÉë=~åÇ=ÅçìäÇ=ÄÉ=éêçÖê~ããÉÇ=Ñçê=~=Çìê~íáçå=çÑ=RR=Ç~óëK=lå=~=
åìãÄÉê=çÑ=êìåëI=ãÉÇá~=íÉãéÉê~íìêÉ=ï~ë=êÉÅçêÇÉÇ=áå=é~ê~ääÉä=ïáíÜ=~áê=íÉãéÉê~íìêÉ=~í=íÜÉ=
Åêçé=Å~åçéó=äÉîÉäK=

kìêëÉêóãÉå=~åÇ=ÇêáîÉêë=ïÉêÉ=êÉèìÉëíÉÇ=íç=éä~ÅÉ=éêçÄÉë=ïáíÜáå=íÜÉáê=Åêçéë=~åÇ=íç=êÉíìêå=
íÜÉëÉ=Ñçê=Ççïåäç~ÇáåÖ=~ÑíÉê=~=ëáåÖäÉI=çê=ëÉêáÉë=çÑ=íê~åëéçêí=êìåëK=få=~ÇÇáíáçåI=íÜÉó=ïÉêÉ=~äëç=
~ëâÉÇ=íç=Ñáää=áå=~=ëÜçêí=èìÉëíáçåå~áêÉ=íç=éêçîáÇÉ=ëìééäÉãÉåí~êó=áåÑçêã~íáçå=çå=íáãÉ=çÑ=
äç~ÇáåÖI=ÇÉé~êíìêÉI=~êêáî~äI=åç=çÑ=áåíÉêîÉåáåÖ=ëíçéëI=ïÉ~íÜÉê=ÅçåÇáíáçåë=~åÇ=íóéÉ=çÑ=Åêçé=~åÇ=
äçêêó=Eï~ÖçåFK=a~í~=Ñêçã=íÜÉëÉ=èìÉëíáçåå~áêÉë=ïÉêÉ=íÜÉå=ìëÉÇ=íç=áåíÉêéêÉí=~äíÉê~íáçåë=áå=íÜÉ=
íÉãéÉê~íìêÉ=~åÇ=ÜìãáÇáíó=Ç~í~=ëÉíëI=ÇÉêáîÉÇ=Ñêçã=íÜÉ=éêçÄÉëK==

lå=~=äáãáíÉÇ=åìãÄÉê=çÑ=çÅÅ~ëáçåëI=áåÑçêã~íáçå=Ñêçã=íÜÉëÉ=ëçìêÅÉë=ïÉêÉ=~ìÖãÉåíÉÇ=Äó=
îáëì~ä=áåëéÉÅíáçå=çÑ=Åêçé=èì~äáíóI=Äó=çåÉ=çê=ãçêÉ=Åçåëìäí~åí=ÄÉáåÖ=éêÉëÉåí=ïÜÉå=~=Åêçé=
~êêáîÉÇ=~í=áíë=áåíÉêãÉÇá~íÉ=çê=Ñáå~ä=ÇÉëíáå~íáçåK==

páñ=åìêëÉêáÉë=~åÇ=çåÉ=êÉí~áäÉê=~ÅíáîÉäó=íççâ=é~êí=áå=íÜÉ=éêçàÉÅí=~åÇ=ÜÉäéÉÇ=ÅçJçêÇáå~íÉ=íÜÉ=
ÅçääÉÅíáçå=çÑ=Ç~í~K=få=íÜÉ=î~ëí=ã~àçêáíó=çÑ=Å~ëÉëI=íÜÉ=Åêçé=ï~ë=~=ÄÉÇÇáåÖ=éä~åí=íóéÉI=
~äíÜçìÖÜ=çíÜÉê=Åêçéë=ÅçìäÇ=~äëç=ÄÉ=áåÅäìÇÉÇ=áå=íÜÉ=Å~êÖçI=Ñçê=Éñ~ãéäÉI=Åçåí~áåÉêáëÉÇ=êçëÉëK=
kÉîÉêíÜÉäÉëëI=éêçÄÉë=ïÉêÉ=~äï~óë=éä~ÅÉÇ=çå=~=é~Åâ=çê=éçí=çÑ=~=ÄÉÇÇáåÖ=éä~åí=ëéÉÅáÉëK=^=
ê~åÖÉ=çÑ=ÇáÑÑÉêÉåí=äçêêó=íóéÉë=ïÉêÉ=Éñ~ãáåÉÇ=EÉKÖK=Ñêçã=NP=íç=PU=íçååÉ=îÉÜáÅäÉëI=êÉÑêáÖÉê~íÉÇ=
î=åçåJêÉÑêáÖÉê~íÉÇF=~åÇ=ÇáÑÑÉêÉåí=Çìê~íáçåë=çÑ=êìåë=~åÇ=åìãÄÉêë=çÑ=ÇÉäáîÉêáÉëK==

=

=
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oÉëìäíë=~åÇ=aáëÅìëëáçå=

`Ü~ê~ÅíÉêáëíáÅë=çÑ=íÜÉ=Ú~îÉê~ÖÉÛ=êìå=

låÉ=çÑ=íÜÉ=Ñáêëí=çÄàÉÅíáîÉë=çÑ=íÜÉ=éêçàÉÅí=ï~ë=íç=ìåÇÉêëí~åÇ=íÜÉ=íÉãéÉê~íìêÉ=~åÇ=ÜìãáÇáíó=
ÅÜ~åÖÉë=íÜ~í=Åêçéë=ïÉêÉ=ÉñéçëÉÇ=íç=ÇìêáåÖ=íê~åëéçêí~íáçåK=kç=íïç=êìåë=ïÉêÉ=áÇÉåíáÅ~äI=
ÜçïÉîÉêI=ÖÉåÉêáÅ=áåÑçêã~íáçå=ÅçìäÇ=ÄÉ=Ö~áåÉÇ=Äó=Åçãé~êáåÖ=~=åìãÄÉê=çÑ=ÇáÑÑÉêÉåí=Ç~í~=
ëÉíëK=cçê=Éñ~ãéäÉI=áí=ï~ë=ÅäÉ~ê=íÜ~í=íÜÉ=Åêçé=ïçìäÇ=çÑíÉå=ÄÉ=ÉñéçëÉÇ=íç=~=ëÜ~êé=
íÉãéÉê~íìêÉ=ÇÉÅäáåÉ=ïÜÉå=áí=ï~ë=äç~ÇÉÇK=qÜáë=ï~ë=ÉáíÜÉê=ÇìÉ=íç=íÜÉ=ï~Öçå=ÄÉáåÖ=å~íìê~ääó=
ÅççäÉê=EëÜ~ÇÉÇI=Ç~ãé=ÉíÅF=çê=áí=Ü~Ç=ÄÉÉå=éêÉJÅÜáääÉÇ=Äó=íÜÉ=äçêêóÛë=êÉÑêáÖÉê~íáçå=ìåáíK=få=
~ÇÇáíáçåI=ëçãÉ=çÑ=íÜÉ=Ççïåï~êÇ=íÉãéÉê~íìêÉ=íêÉåÇë=ã~ó=ÄÉ=êÉä~íÉÇ=íç=ï~íÉêáåÖ=íÜÉ=Åêçé=áå=
Çáëé~íÅÜI=àìëí=éêáçê=íç=äç~ÇáåÖK=lÑíÉå=EÄìí=åçí=ÉñÅäìëáîÉäóFI=íÜÉ=íÉãéÉê~íìêÉ=áå=íÜÉ=ï~Öçå=
áíëÉäÑ=ï~ë=êÉä~íáîÉäó=ëí~ÄäÉI=ïáíÜ=îÉêó=ÑÉï=ëÜ~êé=íê~åëáíáçåëI=~äíÜçìÖÜ=ÚíêçìÖÜë=~åÇ=éÉ~âëÛ=
ÅçìäÇ=çÅÅìê=ïÜÉå=Çççêë=ïÉêÉ=çéÉåÉÇK=^=íóéáÅ~ä=Eçê=Ú~îÉê~ÖÉÛF=Ç~í~=ëÉí=áë=ÇÉéáÅíÉÇ=áå=
cáÖìêÉë=N=EíÉãéÉê~íìêÉF=~åÇ=O=EêÉä~íáîÉ=ÜìãáÇáíóI=êKÜKFK=få=íÜÉ=ã~àçêáíó=çÑ=Å~ëÉë=íÜÉ=êÉÇìÅíáçå=
áå=íÉãéÉê~íìêÉ=ïÜÉå=íÜÉ=Åêçé=áë=éä~ÅÉÇ=áå=íÜÉ=ï~Öçå=áë=ã~íÅÜÉÇ=ïáíÜ=~=êáëÉ=çÑ=êKÜKI=çÑíÉå=íç=
NMMBK==

cçê=íÜáë=é~êíáÅìä~ê=êìå=çå=NM=j~ó=OMMSI=ïÉ~íÜÉê=ÅçåÇáíáçåë=~í=íáãÉ=çÑ=ÇÉé~êíìêÉ=ïÉêÉ=
èìçíÉÇ=~ë=çîÉêÅ~ëí=~åÇ=Åççä=ENMJNQç`FI=~åÇ=çåÅÉ=íÜÉ=Åêçé=EPU=íêçääÉóë=çÑ=^åíáêêÜáåìãF=ï~ë=
éä~ÅÉÇ=áåëáÇÉ=íÜÉ=ï~ÖçåI=íÉãéÉê~íìêÉë=ïÉêÉ=~ééêçñ=NOKRç`==Ñçê=~áê=~åÇ=NOç`==Ñçê=êççíë=
ÇìêáåÖ=íê~åëáíK=lìíëáÇÉ=íÉãéÉê~íìêÉë=~í=~êêáî~äI=ÜçïÉîÉêI=ïÉêÉ=ONKRç`I=Äìí=íÜáë=ÇáÇ=åçí=
~ééÉ~ê=íç=Ü~îÉ=áåÑäìÉåÅÉÇ=íÜçëÉ=ïáíÜáå=íÜÉ=ï~ÖçåK=fí=ï~ë=åçí=ÅäÉ~ê=áå=íÜáë=ëÅÉå~êáç=ïÜÉíÜÉê=
íÜÉ=ï~ÖçåÛë=êÉÑêáÖÉê~íáçå=ìåáí=ï~ë=çéÉê~íáåÖK=lå=~êêáî~äI=éä~åíë=ïÉêÉ=ëÅçêÉÇ=Ñçê=èì~äáíó=~åÇ=
ïÉêÉ=ÇÉÉãÉÇ=íç=ÄÉ=íçé=èì~äáíó=ENM=L=NM=ëÅçêÉF=áãéäóáåÖ=åç=áããÉÇá~íÉ=äçëë=çÑ=èì~äáíó=ÇìêáåÖ=
íê~åëáíK=

cáÖìêÉ=NK=kìêëÉêó=_=J=`êçé=E^åíáêêÜáåìãFK=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉK=^êíáÅìä~íÉÇ=êáÖáÇJÄçÇó=

EêÉÑêáÖÉê~íáçå=åçí=ëí~íÉÇFK=páåÖäÉ=êìå=íç=pïáåÇçåI=táäíëK==

Nursery B 10-May 06 
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cáÖìêÉ=OK=kìêëÉêó=_=J=`êçé=E^åíáêêÜáåìãFK=oÉä~íáîÉ=ÜìãáÇáíóK=^êíáÅìä~íÉÇ=êáÖáÇJÄçÇó=
EêÉÑêáÖÉê~íáçå=åçí=ëí~íÉÇFK=páåÖäÉ=êìå=íç=pïáåÇçåI=táäíëK=
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Depart 10.55, 10 May

8.32, 10-May 10.55, 10-May 13.15, 10-May

Arrive at 
Swindon, 

14.00 approx

?

Loaded on lorry 10.00 ?, 10 May 

=

píçêÉÇ=íÜÉ=åáÖÜí=ÄÉÑçêÉ=

cçê=~=åìãÄÉê=çÑ=åìêëÉêáÉë=áí=ï~ë=ãçêÉ=ÅçåîÉåáÉåí=íç=äç~Ç=~=äçêêó=íÜÉ=åáÖÜí=ÄÉÑçêÉ=ÇÉé~êíìêÉI=
ëç=~ë=íç=~ääçï=~=èìáÅâ=ÇÉé~êíìêÉ=íÜÉ=ÑçääçïáåÖ=ãçêåáåÖK=qÉãéÉê~íìêÉë=ÇìêáåÖ=íÜáë=åáÖÜí=
ëíçê~ÖÉ=éÉêáçÇ=ÅçìäÇ=ÄÉ=êÉä~íáîÉäó=ÜáÖÜ=I=çê=êÉä~íáîÉäó=äçïI=ÇÉéÉåÇáåÖ=çå=íáãÉ=çÑ=óÉ~êI=
ïÉ~íÜÉê=ÅçåÇáíáçåë=~åÇ=ïÜÉíÜÉê=íÜÉ=ÅÜáääáåÖ=ìåáí=ï~ë=ÄÉáåÖ=ÉãéäçóÉÇK=få=ëçãÉ=Å~ëÉë=íÜÉ=
Ä~Åâ=Çççê=çÑ=íÜÉ=äçêêó=ï~ë=äÉÑí=çéÉå=íç=ÜÉäé=êÉÇìÅÉ=íÉãéÉê~íìêÉ=~åÇ=ÜìãáÇáíóK=qÜÉ=äçïÉëí=
êÉÅçêÇÉÇ=åáÖÜí=íÉãéÉê~íìêÉ=ï~ë=~ééêçñK=NNç`=EcáÖìêÉ=PFI=ïáíÜ=NMMB=êKÜK=EcáÖìêÉ=QF=~åÇ=
ÜáÖÜÉëí=ï~ë=OPç`=EcáÖìêÉ=RF=ïáíÜ=~Ö~áå=êKÜK=êÉ~ÅÜáåÖ=NMMB=EcáÖìêÉ=RFK=få=ÄçíÜ=íÜÉëÉ=Å~ëÉë=~=
åçåJêÉÑêáÖÉê~íÉÇ=ï~Öçå=ï~ë=ìëÉÇ=~åÇ=áå=íÜÉ=Å~ëÉ=çÑ=íÜÉ=ÜáÖÜÉê=íÉãéÉê~íìêÉëI=íÜÉ=ï~Öçå=
Çççêë=ïÉêÉ=äÉÑí=çéÉå=áå=~å=~ííÉãéí=íç=~îçáÇ=ÉñÅÉëëáîÉ=ÜÉ~íK==

s~êá~Äáäáíó=áå=íÉãéÉê~íìêÉ=~åÇ=ÜìãáÇáíó=ÇìêáåÖ=íê~åëáíK=

içêêó=íóéÉ=E~åÇ=áå=åçåJêÉÑêáÖÉê~íÉÇ=äçêêáÉëI=ïÉ~íÜÉêF=Ü~Ç=~=ëíêçåÖ=áåÑäìÉåÅÉ=çîÉê=íÜÉ=
íÉãéÉê~íìêÉë=íÜÉ=Åêçé=ÉñéÉêáÉåÅÉÇ=ÇìêáåÖ=íê~åëáíK=cçê=Éñ~ãéäÉI=íÉãéÉê~íìêÉë=ïÉêÉ=çÑíÉå=
ëí~ÄäÉI=ïÜÉå=ÅÜáääáåÖ=ìåáíë=ïÉêÉ=ìëÉÇ=EcáÖìêÉ=SFI=Äìí=ãçêÉ=î~êá~ÄäÉ=ïÜÉå=íÜÉó=ïÉêÉ=åçí=
EcáÖìêÉ=P=~åÇ=cáÖìêÉ=UFK=páãáä~êäóI=êKÜK=ï~ë=ãçêÉ=ìåáÑçêã=EcáÖìêÉ=TF=ìåÇÉê=ãçêÉ=ëí~ÄäÉ=
íÉãéÉê~íìêÉë=~åÇ=ãçêÉ=î~êá~ÄäÉ=~ë=íÉãéÉê~íìêÉë=çëÅáää~íÉÇ=EcáÖìêÉ=VFK==

cáÖìêÉë=U=~åÇ=V=êÉéêÉëÉåí=çåÉ=çÑ=íÜÉ=ãçëí=î~êá~ÄäÉ=Ç~í~=ëÉíë=êÉÅçêÇÉÇK=qÜáë=ï~Öçå=ï~ë=
åçåJêÉÑêáÖÉê~íÉÇ=~åÇ=íÜÉ=Åêçé=~ééÉ~êÉÇ=íç=ÄÉ=ä~êÖÉäó=áåÑäìÉåÅÉÇ=Äó=íÜÉ=~ãÄáÉåí=ÅçåÇáíáçåë=
çìíëáÇÉK=qÜÉêÉ=ï~ë=~=ëäçï=êÉÇìÅíáçå=áå=íÉãéÉê~íìêÉ=EêÉ~ÅÜáåÖ=VKOç`F=ÇìêáåÖ=íÜÉ=åáÖÜí=
ÑçääçïáåÖ=äç~ÇáåÖI=íÜÉå=~=éêçÖêÉëëáîÉ=áåÅêÉ~ëÉ=~ë=íÜÉ=äçêêó=éêçÅÉÉÇÉÇ=íç=ÇÉäáîÉê=áíë=äç~Ç=íç=~=
åìãÄÉê=çÑ=Ö~êÇÉå=ÅÉåíêÉëK=^í=íÜÉ=Ñáå~ä=ÇÉëíáå~íáçåI=~áê=íÉãéÉê~íìêÉ=ï~ë=OTç`=~åÇ=ëçáä=
íÉãéÉê~íìêÉ=ï~ë=OOç`K=eìãáÇáíó=ÑäìÅíì~íÉÇ=ÇìêáåÖ=íÜÉ=ÇÉäáîÉêó=éÉêáçÇI=Äìí=ÖÉåÉê~ääó=

© 2006 Horticultural Development Council 
 

 



ÇÉÅêÉ~ëÉÇ=ïáíÜ=íáãÉ=~åÇ=ïáíÜ=íÜÉ=êÉãçî~ä=çÑ=íÜÉ=äç~Ç=áå=Ä~íÅÜÉëK=låÉ=çÑ=íÜÉ=ÄáÖÖÉëí=Çêçéë=
áå=êKÜ=êÉä~íÉÇ=íç=íÜÉ=ÇÉäáîÉêó=~í=_êçÅâëïçêíÜI=~åÇ=íÜáë=ÅçêêÉä~íÉÇ=ïáíÜ=íÜÉ=äçêêó=Çççêë=ÄÉáåÖ=
çéÉå=Ñçê=äçåÖÉê=íÜ~å=~í=çíÜÉê=ÇÉäáîÉêáÉë=EQR=ãáåìíÉë=Åçãé~êÉÇ=íç=íÜÉ=ãçêÉ=ìëì~ä=OM=
ãáåìíÉëFK=qÜáë=ã~ó=~äëç=êÉä~íÉ=íç=~=ÖêÉ~íÉê=éêçéçêíáçå=çÑ=íÜÉ=Åêçé=ÄÉáåÖ=êÉãçîÉÇ=~í=íÜáë=
ÇÉëíáå~íáçå=EÜÉåÅÉI=ÜáÖÜÉê=íÉãéÉê~íìêÉë=~åÇ=äçïÉê=êKÜK=~ÑíÉêï~êÇëFK=
 

cáÖìêÉ=PK=kìêëÉêó=_=J=`êçé=EÄÉÇÇáåÖ=~åÇ=êçëÉëFK=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉK=NU=íçååÉI=êáÖáÇJ
ÄçÇó=ïáíÜ=çé~èìÉ=êççÑ=Eåç=êÉÑêáÖÉê~íáçåFK=jìäíáéäÉ=êìå=ïáíÜ=Ñáå~ä=ÇÉëíáå~íáçå=eáÖÜ=tóÅçãÄÉI=
_ìÅâë=

=
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cáÖìêÉ=QK=kìêëÉêó=_=J=`êçé=EÄÉÇÇáåÖ=~åÇ=êçëÉëFK=oÉä~íáîÉ=ÜìãáÇáíóK=NU=íçååÉI=êáÖáÇJÄçÇó=Äìí=
çé~èìÉ=êççÑ=Eåç=êÉÑêáÖÉê~íáçåFK=jìäíáéäÉ=êìå=ïáíÜ=Ñáå~ä=ÇÉëíáå~íáçå=eáÖÜ=tóÅçãÄÉI=_ìÅâëK=

=
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=

cáÖìêÉ=RK=kìêëÉêó=d=J=`êçé=EãáñÉÇ=ÄÉÇÇáåÖFK=^áê=íÉãéÉê~íìêÉ=~åÇ=êÉä~íáîÉ=ÜìãáÇáíóK=NP=
íçååÉI=êáÖáÇJÄçÇó=~åÇ=åç=êÉÑêáÖÉê~íáçåK=jìäíáéäÉ=êìå=~êçìåÇ=b~ëí=^åÖäá~=Ó=ï~êã=ïÉ~íÜÉêK=

=
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cáÖìêÉ=SK=kìêëÉêó=^=J=`êçé=EìåâåçïåFK=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉK=NU=íçååÉI=êáÖáÇJÄçÇóI=
êÉÑêáÖÉê~íÉÇ=äçêêó=EêÉÑêáÖÉê~íáçå=ìåáí=çå=Ó=åçí=îÉêáÑáÉÇFK=pÜçêíI=ãìäíáJÇêçé=êìå=íç=tçâáåÖÜ~ãI=

_ÉêâëK=
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=

cáÖìêÉ=TK=kìêëÉêó=^=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóI=NU=íçååÉI=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=
äçêêó=EêÉÑêáÖÉê~íáçå=ìåáí=çå=Ó=åçí=îÉêáÑáÉÇFK=pÜçêíI=ãìäíáJÇêçé=êìå=íç=tçâáåÖÜ~ãI=_ÉêâëK=

=
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Deliveries to Croydon, Binfield 
and Wokingham

=

=
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cáÖìêÉ=UK=kìêëÉêó=^=J=`êçé=EìåâåçïåF=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉK=NU=íçååÉI=êáÖáÇJÄçÇóI=åçåJ
êÉÑêáÖÉê~íÉÇ=äçêêóK=jìäíáJÇêçé=êìå=íç=e~òÉäÑáÉäÇ=EdäçëKFK=
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=

cáÖìêÉ=VK=kìêëÉêó=^=J=`êçé=EråâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóK=NU=íçååÉI=êáÖáÇJÄçÇóI=åçåJ
êÉÑêáÖÉê~íÉÇ=äçêêóK=jìäíáJÇêçé=êìå=íç=e~òÉäÑáÉäÇ=EdäçëKFK=

=
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fí=áë=áåíÉêÉëíáåÖ=íç=åçíÉ=íÜ~í=~äíÜçìÖÜ=íÜÉ=Ç~í~=Åçãé~êáëçåë=Åçåíê~ëíÉÇ=ëíêçåÖäó=ÄÉíïÉÉå=
cáÖìêÉë=S=C=T=~åÇ=íÜçëÉ=çÑ=cáÖìêÉ=U=C=VI=íÜÉ=Ç~í~=ëÉíë=~êÉ=Ñêçã=íÜÉ=ë~ãÉ=åìêëÉêó=êÉÅçêÇÉÇ=
çîÉê=íÜÉ=ë~ãÉ=Ç~óK=qÜáë=ÜáÖÜäáÖÜíëI=íÜÉ=ÉñíÉåí=íç=ïÜáÅÜ=îÉÜáÅäÉ=íóéÉ=~åÇ=íê~åëéçêí=Çóå~ãáÅë=
ã~ó=î~êó=ÉîÉå=ïáíÜáå=íÜÉ=çåÉ=Åçãé~åóK=fåÇÉÉÇI=~åçíÜÉê=Ç~í~=ëÉí=ï~ë=~äëç=êÉÅçêÇÉÇ=Ñêçã=
íÜáë=åìêëÉêó=çîÉê=íÜÉ=ë~ãÉ=éÉêáçÇ=EcáÖìêÉë=NM=~åÇ=NNFK=fí=áë=äÉëë=ÅäÉ~ê=áå=íÜáë=êìå=~ë=íç=
ïÜÉíÜÉê=íÜÉ=Åêçé=ï~ë=~êíáÑáÅá~ääó=ÅÜáääÉÇI=~ë=íÜÉ=íÉãéÉê~íìêÉ=ÇÉÅêÉ~ëÉÇ=ãçêÉ=Öê~Çì~ääó=
Åçãé~êÉÇ=íç=íÜ~í=áå=cáÖìêÉ=SK=EnìÉëíáçåå~áêÉë=ëí~íÉÇ=íÜ~í=ÄçíÜ=ïÉêÉ=äçêêáÉë=ïáíÜ=êÉÑêáÖÉê~íáçå=
ìåáíëI=Äìí=íÜÉ=áåÑçêã~íáçå=éêçîáÇÉÇ=ÇáÇ=åçí=îÉêáÑóI=áÑ=~åÇ=ïÜÉå=íÜÉ=êÉÑêáÖÉê~íáçå=ìåáíë=ïÉêÉ=
ëïáíÅÜÉÇ=çåFK=

^äíÜçìÖÜ=~ää=íÜÉ=Ñ~Åíë=Å~ååçí=ÄÉ=ÅçåÑáêãÉÇI=íÜÉëÉ=Ç~í~=ëÉíë=áãéäó=íÜ~í=íÉãéÉê~íìêÉ=áë=ãçêÉ=
î~êá~ÄäÉ=ïÜÉå=íÜÉêÉ=áë=åç=~êíáÑáÅá~ä=ÅÜáääáåÖI=~åÇ=íÜ~í=Åêçéë=ã~ó=ÄÉ=ÉñéçëÉÇ=íç=êÉä~íáîÉäó=ÜáÖÜ=
íÉãéÉê~íìêÉë=EÉKÖK=OTç`=àìëí=ÄÉÑçêÉ=e~òÉäÑáÉäÇ=Ó=cáÖìêÉ=UFI=~í=äÉ~ëí=ÇìêáåÖ=é~êí=çÑ=íÜÉáê=
àçìêåÉóK==

eáÖÜÉëí=~åÇ=äçïÉëí=~ÄëçäìíÉ=íÉãéÉê~íìêÉë=êÉÅçêÇÉÇ=ÇìêáåÖ=íê~åëáí==

qÜÉ=äçïÉëí=íÉãéÉê~íìêÉ=êÉÅçêÇÉÇ=Ñçê=~=Åêçé=áå=íÜÉ=ï~Öçå=çÅÅìêêÉÇ=çå=ON=kçîÉãÄÉê=OMMRI=
ïÜÉå=~=íÉãéÉê~íìêÉ=çÑ=QKUç`=ï~ë=êÉÅçêÇÉÇ=EcáÖìêÉ=NO_FK=råÑçêíìå~íÉäóI=íÜÉ=áåÑçêã~íáçå=Ñêçã=
íÜáë=èìÉëíáçåå~áêÉ=ï~ë=äáãáíÉÇ=~åÇ=íÜÉêÉ=ï~ë=åç=áåÑçêã~íáçå=çå=Åêçé=íóéÉ=çê=ïÜÉíÜÉê=íÜÉ=
ï~Öçå=ï~ë=íÉãéÉê~íìêÉ=ÅçåíêçääÉÇK=_ÉÅ~ìëÉ=íÜÉ=ÇÉäáîÉêó=ï~ë=ä~íÉ=áå=íÜÉ=~ìíìãåI=áí=ï~ë=
äáâÉäó=íÜÉ=Åêçé=íóéÉ=ï~ë=Ü~êÇóI=~åÇ=íÉãéÉê~íìêÉ=Åçåíêçä=ï~ë=åçí=ÅçåëáÇÉêÉÇ=åÉÅÉëë~êóK=^=
éêÉîáçìë=êìåI=~ééêçñáã~íÉäó=NM=Ç~óë=É~êäáÉê=EcáÖìêÉ=NO^F=êÉÅçêÇÉÇ=~=äçïÉëí=íÉãéÉê~íìêÉ=çÑ=
NMKOç`=Eáå=íÜÉ=ãÉÇá~F=~åÇ=íÜÉ=î~êá~íáçå=ÄÉíïÉÉå=íÜÉ=íïç=êìåë=ã~ó=ëìÖÖÉëí=íÜ~í=~=åçåJ
íÉãéÉê~íìêÉ=ÅçåíêçääÉÇ=ï~Öçå=ï~ë=ÄÉáåÖ=ìëÉÇ=Ñçê=íÜÉëÉ=ÇáëíêáÄìíáçå=êìåëK=få=ÄçíÜ=Å~ëÉë=
íÜÉêÉ=~êÉ=ä~êÖÉ=íÉãéÉê~íìêÉ=~åÇ=êKÜK=ÑäìÅíì~íáçåëI=çåÅÉ=íÜÉ=Åêçéë=Ü~îÉ=êÉ~ÅÜÉÇ=íÜÉáê=
ÇÉëíáå~íáçåëK=EÉKÖK=áå=^=Ñêçã=NOKP=íç=OSKRç`=~åÇ=Ñêçã=VR=íç=PS=B=êKÜKFK=

få=~ÇÇáíáçå=íç=íÜÉ=OTç`=êÉÅçêÇÉÇ=Ñçê=~=êÉä~íáîÉäó=ëÜçêí=éÉêáçÇ=Eéêáçê=íç=e~òÉäÑáÉäÇI=cáÖìêÉ=UFI=
ÜáÖÜ=íÉãéÉê~íìêÉë=áå=ï~Öçåë=ÅçìäÇ=ÄÉ=êÉÅçêÇÉÇ=Ñçê=êÉä~íáîÉäó=éêçäçåÖÉÇ=éÉêáçÇëK=EcáÖìêÉë=
NP=íç=NU=ÇÉãçåëíê~íÉ=Ç~í~=ÅçääÉÅíÉÇ=ÇìêáåÖ=ï~êã=éÉêáçÇë=áå=gìäó=OMMSFK=få=íÜÉëÉ=Å~ëÉëI=
íÉãéÉê~íìêÉ=ÅçìäÇ=ÄÉ=ÜÉäÇ=~í=çê=~ÄçîÉ=OMç`=Ñçê=~äãçëí=S=Üçìêë=EcáÖìêÉ=NTFK=aìêáåÖ=ëìÅÜ=
éÉêáçÇë=íÜÉ=Åêçé=ïçìäÇ=ÄÉ=ÜÉäÇ=áå=íÜÉ=Ç~êâ=~åÇ=~í=ÜáÖÜ=ÜìãáÇáíó=EcáÖìêÉë=NQI=NS=~åÇ=NUFK=fí=
ï~ë=~äëç=ÉîáÇÉåí=áí=íççâ=ëçãÉ=íáãÉ=Ñçê=Åêçéë=íç=äçëÉ=íÜÉáê=ÜÉ~í=çåÅÉ=éä~ÅÉÇ=çå=íÜÉ=ï~Öçå=
EÉKÖK=cáÖìêÉë=NP=~åÇ=NRFK=qÜÉ=ëÜ~êé=Çêçéë=áå=ëçáä=íÉãéÉê~íìêÉ=EÉKÖK=cáÖìêÉ=NPF=~êÉ=éçëëáÄäó=
ï~íÉêáåÖ=ÉîÉåíëI=Äìí=áÑ=ëç=íÜÉëÉ=Ü~îÉ=åçí=äçïÉêÉÇ=Å~åçéó=íÉãéÉê~íìêÉë=~ë=ê~éáÇäó=~ë=íÜÉ=
êççíòçåÉK=
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=

cáÖìêÉ=NMK=kìêëÉêó=^=J=`êçé=EìåâåçïåF=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉK=NU=íçååÉI=êáÖáÇJÄçÇóI=
êÉÑêáÖÉê~íÉÇ=äçêêó=EêÉÑêáÖÉê~íáçå=ìåáí=çå=Ó=åçí=îÉêáÑáÉÇFK=jìäíáJÇêçé=êìå=íç=_êóå~ïÉäI=t~äÉëK=

=
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Depart 6.00, 12 May

Load dropped at Cardiff, 10.30, 12 May

19.30, 11-May 2.30, 12-May 9.30, 12-May

cáÖìêÉ=NNK=kìêëÉêó=^=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóK=NU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=
äçêêó=EêÉÑêáÖÉê~íáçå=ìåáí=çå=Ó=åçí=îÉêáÑáÉÇFK=jìäíáJÇêçé=êìå=íç=_êóå~ïÉäI=t~äÉëK=

Nursery A 12-May 06
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=
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cáÖìêÉ=NOK=kìêëÉêó=a=J=`êçé=EìåâåçïåF=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉ=~åÇ=êÉä~íáîÉ=ÜìãáÇáíóK=qïç=
ëÉé~ê~íÉ=êìåë=Ó=äçêêó=~åÇ=Åêçé=íóéÉ=ìåâåçïåK=páåÖäÉ=ÇÉëíáå~íáçåë=ìåêÉÅçêÇÉÇK=
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Crop removed 19.04, 11 Nov

air t.
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Crop placed in lorry 12.55, 21-Nov

Crop removed 18.15, 21 Nov

=

cáÖìêÉ=NPK=kìêëÉêó=a=J=`êçé=EìåâåçïåF=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉK=OS=é~ääÉí=êÉÑêáÖÉê~íáçå=äçêêó=
Äìí=êÉÑêáÖÉê~íáçå=ìåáí=åçí=êìååáåÖK=páåÖäÉ=ÇÉëíáå~íáçå=íç=_ê~ÇÑçêÇ=Ó=ïÉ~íÜÉê=îÉêó=ÜçíK=

=
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Additional plants taken on

Departs Gadbrook
Stockton and Gadbrook
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=

cáÖìêÉ=NQK=kìêëÉêó=a=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóK=OS=é~ääÉí=êÉÑêáÖÉê~íáçå=äçêêó=Äìí=
êÉÑêáÖÉê~íáçå=ìåáí=åçí=êìååáåÖK=páåÖäÉ=ÇÉëíáå~íáçå=íç=_ê~ÇÑçêÇ=Ó=ïÉ~íÜÉê=îÉêó=ÜçíK=

=

Nursery D 3-Jul. 06 
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cáÖìêÉ=NRK=kìêëÉêó=a=J=`êçé=EìåâåçïåFK=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉëK=OS=é~ääÉí=êÉÑêáÖÉê~íáçå=
äçêêó=Äìí=êÉÑêáÖÉê~íáçå=ìåáí=åçí=êìååáåÖK=páåÖäÉ=ÇÉëíáå~íáçå=íç=_ê~ÇÑçêÇ=Ó=ïÉ~íÜÉê=îÉêó=ÜçíK=

Nursery D 4-Jul. 06 
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=

=
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=

cáÖìêÉ=NSK=kìêëÉêó=a=J=`êçé=EråâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóK=OS=é~ääÉí=êÉÑêáÖÉê~íáçå=äçêêó=Äìí=
êÉÑêáÖÉê~íáçå=ìåáí=åçí=êìååáåÖK=páåÖäÉ=ÇÉëíáå~íáçå=íç=_ê~ÇÑçêÇ=Ó=ïÉ~íÜÉê=îÉêó=ÜçíK=

=

Nursery D 4-Jul. 06 
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Additional plants taken on 
at haulage yard
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cáÖìêÉ=NTK=kìêëÉêó=a=J=`êçé=EìåâåçïåFK=^áê=íÉãéÉê~íìêÉK=^êíáÅìä~íÉÇ=êÉÑêáÖÉê~íáçå=äçêêó=ïáíÜ=
êÉÑêáÖÉê~íáçå=ëÉí=íç=NOç`I=Äìí=ïÜÉêÉ=ÇêáîÉê=Åä~áãÉÇ=íÜ~í=íÉãé=ï~ë=~ééêçñ=NSç`K=páåÖäÉ=
ÇÉëíáå~íáçå=íç=kçêíÜïáÅÜ=Ó=ïÉ~íÜÉê=ï~êã=~åÇ=ÜìãáÇK=

=
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=
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cáÖìêÉ=NUK=kìêëÉêó=a=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóK=^êíáÅìä~íÉÇ=êÉÑêáÖÉê~íáçå=äçêêó=
ïáíÜ=êÉÑêáÖÉê~íáçå=ëÉí=íç=NOç`I=Äìí=ïÜÉêÉ=ÇêáîÉê=Åä~áãÉÇ=íÜ~í=íÉãé=ï~ë=~ééêçñ=NSç`K=páåÖäÉ=
ÇÉëíáå~íáçå=íç=kçêíÜïáÅÜ=Ó=ïÉ~íÜÉê=ï~êã=~åÇ=ÜìãáÇK=

=
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Loaded on lorry, 
11.00, 6-Jul 

Arrive Northwich,
17.30, 6-Jul

9.30, 6-Jul 14.15, 6-Jul 19.15, 6-Jul

Lorry departs 

Hot day, wagon set at 
12oC, but did not get below 

15oC according to driver

=

låÉ=áåíÉêÉëíáåÖ=éçáåí=Ñêçã=cáÖìêÉ=NTI=ï~ë=íÜ~í=~äíÜçìÖÜ=íÜÉ=ÇêáîÉê=~ÅâåçïäÉÇÖáåÖ=Üáë=
ÅÜáääáåÖ=ìåáí=ï~ë=åçí=êÉ~ÅÜáåÖ=íÜÉ=ÇÉëáêÉÇ=íÉãéÉê~íìêÉ=çÑ=NOç`I=ÜÉ=ï~ë=ëíáää=çîÉêJÉëíáã~íáåÖ=
áíë=ÅÜáääáåÖ=Å~é~Åáíó=EÜÉ=ÅçåëáÇÉêÉÇ=íÉãéÉê~íìêÉë=Ü~Ç=êÉ~ÅÜÉÇ=NRç`I=ïÜÉêÉ~ë=íÜÉ=éêçÄÉ=
áåÇáÅ~íÉÇ=íÜ~í=íÜÉ=äçïÉëí=ï~ë=çåäó=OMKTç`FK=qÜáë=ã~ó=êÉä~íÉ=íç=î~êá~íáçåë=áå=éçëáíáçåë=çÑ=íÜÉ=
íïç=ÇáÑÑÉêÉåí=íÉãéÉê~íìêÉ=ëÉåëçêë=EéêçÄÉ=~åÇ=Å~Ä=ëÉåëçêFI=Äìí=~äëç=ÜáÖÜäáÖÜíë=íÜ~í=Å~Ä=
êÉ~ÇáåÖë=ã~ó=åçí=ÄÉ=é~êíáÅìä~êäó=~ÅÅìê~íÉI=çê=ã~ó=åçí=ÄÉ=êÉéêÉëÉåí~íáîÉ=çÑ=íÜÉ=ÉåíáêÉ=äç~ÇK=

qÜÉ=äçïÉëí=íÉãéÉê~íìêÉ=êÉÅçêÇÉÇ=íÜêçìÖÜçìí=íÜÉ=Ñáêëí=óÉ~ê=çÑ=íÜÉ=éêçàÉÅíI=ï~ë=~ëëçÅá~íÉÇ=
ïáíÜ=~=Åêçé=êìå=çå=OQ=j~óI=OMMSK=få=íÜáë=Å~ëÉI=ÜçïÉîÉêI=áí=ï~ë=ÅçåëáÇÉêÉÇ=íÜ~í=íÜÉ=Åêçé=Ü~Ç=
ÄÉÉå=êÉãçîÉÇ=Ñêçã=íÜÉ=ï~Öçå=~åÇ=íÜÉ=éêçÄÉ=ï~ë=êÉÅçêÇáåÖ=íÜÉ=ÉåîáêçåãÉåí=çÑ=íÜÉ=Éãéíó=
ï~Öçå=EOKTç`I=cáÖìêÉ=NVI=ëçáä=íÉãéK=éêçÄÉI=~ÑíÉê=êÉãçî~ä=Ñêçã=íÜÉ=é~Åâ=~åÇ=éä~ÅÉÇ=Ä~Åâ=áå=
Éãéíó=ï~ÖçåFK=fí=ÇçÉë=ê~áëÉ=íÜÉ=áëëìÉI=ÜçïÉîÉêI=~ë=íç=ïÜó=íÜÉ=ÅÜáääáåÖ=ìåáí=ï~ë=ÄÉáåÖ=äÉÑí=çå=
ÇìêáåÖ=íÜÉ=ÚÉãéíóÛ=êÉíìêå=àçìêåÉóK=iáâÉïáëÉI=çå=íÜÉ=~ëëìãéíáçå=íÜ~í=íÜÉ=êÉÑêáÖÉê~íáçå=ìåáí=
ï~ë=äÉÑí=çå=éêáçê=íç=íÜÉ=åÉñí=ëÜáéãÉåíI=áë=áí=éçëëáÄäÉ=íÜ~í=Åêçéë=~êÉ=ëçãÉíáãÉë=äç~ÇÉÇ=çåíç=
ï~ÖçåëI=ïÜÉêÉ=íÜÉ=ï~ääëI=Ñäççê=ÉíÅK=~êÉ=ëç=ÅçäÇ=íÜ~í=íÜÉó=ã~ó=ÅÜáää=íÜçëÉ=éä~åíë=éä~ÅÉÇ=
~Çà~ÅÉåí=íç=íÜÉã\=

=
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`çãé~êáëçåë=ÄÉíïÉÉå=ÖêçïáåÖI=Çáëé~íÅÜ=~åÇ=íê~åëéçêí=ÉåîáêçåãÉåíëK=

låÉ=çÑ=íÜÉ=êÉ~ëçåë=ÄÉÜáåÇ=íÜÉ=Ç~í~=ÅçääÉÅíÉÇ=áå=cáÖìêÉë=NV=~åÇ=OMI=ï~ë=íç=Åçãé~êÉ=íÜÉ=
íÉãéÉê~íìêÉ=~åÇ=êKÜK=êÉÅçêÇÉÇ=ÇìêáåÖ=íê~åëáí=íç=íÜ~í=çÑ=íÜÉ=Öä~ëëÜçìëÉ=ÖêçïáåÖ=ÉåîáêçåãÉåí=
íÜÉ=Åêçé=Ü~Ç=çêáÖáå~íÉÇ=Ñêçã=~åÇ=íÜÉ=Çáëé~íÅÜ=~êÉ~=áí=Ü~Ç=ÄÉÉå=éêÉé~êÉÇ=áåI=çîÉê=íÜÉ=ë~ãÉ=
íáãÉ=áåíÉêî~äK=qÜáë=ïçìäÇ=éêçîáÇÉ=áåÑçêã~íáçå=çå=Üçï=ÇáÑÑÉêÉåí=çê=ëáãáä~ê=ÅçåÇáíáçåë=áå=íê~åëáí=
~êÉ=íç=íÜçëÉ=áí=Ü~Ç=éêÉîáçìëäó=ÄÉÉå=ÉñéçëÉÇ=íçK==

få=~ÇÇáíáçå=íç=éêçÄÉë=éä~ÅÉÇ=çå=íÜÉ=Åêçé=ÇìêáåÖ=íê~åëéçêí~íáçåI=çíÜÉê=éêçÄÉë=ïÉêÉ=íáÉÇ=íç=
ëí~åÅÜáçåë=áå=íÜÉ=Öä~ëëÜçìëÉ=~åÇ=äç~ÇáåÖ=Ä~ó=êÉëéÉÅíáîÉäó=~åÇ=êÉã~áåÉÇ=íÜÉêÉ=íÜêçìÖÜçìíK=
qÜÉ=Ç~í~=ÅçääÉÅíÉÇ=ëÜçïÉÇ=íÜ~í=íÉãéÉê~íìêÉë=~ééÉ~êÉÇ=íç=ÄÉ=ÅçåëáÇÉê~Ääó=ÅççäÉê=E~ééêçñK=
NMç`F=ïÜÉå=éä~åíë=ïÉêÉ=ãçîÉÇ=íç=íÜÉ=Çáëé~íÅÜ=L=äç~ÇáåÖ=Ä~ó=~êÉ~=EcáÖìêÉ=NVFK=fåíÉêÉëíáåÖäóI=
íÜÉ=íêçääÉó=áíëÉäÑ=ï~ë=ÅççäÉê=íÜ~å=íÜÉ=Çáëé~íÅÜ=~êÉ~=~åÇ=íÜáë=ã~ó=Ü~îÉ=ÄÉÉå=ÇìÉ=íç=ÖêÉ~íÉê=
ëÜ~ÇáåÖ=çÑ=íÜÉ=éêçÄÉë=áå=íÜÉ=íêçääÉó=çê=íÜ~í=íÜÉ=Åêçé=Ü~Ç=ÄÉÉå=êÉÅÉåíäó=ï~íÉêÉÇI=âÉÉéáåÖ=íÜÉ=
ëìêêçìåÇáåÖ=~áê=ÅççäÉêK=qÜÉ=ÜáÖÜÉê=ÜìãáÇáíó=î~äìÉë=~í=íÜáë=íáãÉ=ã~ó=êÉÑäÉÅí=íÜÉ=ä~ííÉê=EcáÖìêÉ=
OMFK=qÜÉ=íÉãéÉê~íìêÉ=çÑ=íÜÉ=Åêçé=ÇêçééÉÇ=ëäáÖÜíäó=çåÅÉ=éä~ÅÉÇ=áå=íÜÉ=äçêêóI=Äìí=ëí~óÉÇ=ëí~ÄäÉ=
íÜêçìÖÜçìí=íÜÉ=åáÖÜí=Ó=~Ö~áå=íÜáë=ï~ë=~ëëçÅá~íÉÇ=ïáíÜ=ÜáÖÜ=ÜìãáÇáíóK=qÜÉ=ÅÜáääáåÖ=ìåáí=áå=íÜÉ=
äçêêó=ï~Öçå=ï~ë=ëïáíÅÜÉÇ=çå=~í=íÜÉ=íáãÉ=çÑ=ÇÉé~êíìêÉ=~åÇ=Åêçé=íÉãéÉê~íìêÉ=EÄçíÜ=~áê=~åÇ=
ëçáäF=ÇêçééÉÇ=íç=~ééêçñK=Vç`K=låÅÉ=íÜÉ=Åêçé=ï~ë=ÇÉäáîÉêÉÇ=íç=íÜÉ=Ö~êÇÉå=ÅÉåíêÉI=íÜÉ=
íÉãéÉê~íìêÉë=çÑ=íÜÉ=~áê=~åÇ=ëçáä=éêçÄÉ=ÇáîÉêÖÉK=qÜáë=áë=ÄÉÅ~ìëÉ=íÜÉ=~áê=éêçÄÉ=ëí~óÉÇ=ïáíÜ=íÜÉ=
Åêçé=çå=íÜÉ=íêçääÉóI=~åÇ=êÉÑäÉÅíë=íÜÉ=ÉåîáêçåãÉåí=íÜ~í=íÜÉ=Åêçé=ï~ë=ÄÉáåÖ=ëçäÇ=áåX=ïÜÉêÉ~ë=
íÜÉ=ëçáä=éêçÄÉ=ï~ë=êÉãçîÉÇ=~åÇ=éä~ÅÉÇ=Ä~Åâ=áå=íÜÉ=äçêêó=ï~Öçå=EíÜáë=íáãÉ=ïáíÜ=åç=ÅêçéI=~åÇ=
ÉñéÉêáÉåÅÉÇ=äçï=íÉãéÉê~íìêÉë=~ë=ÇáëÅìëëÉÇ=~ÄçîÉFK==

The data sets suggest that the crop does not experience temperatures during transportation 
as high as those it would in a glasshouse. It does again indicate though, that r.h. can be 
consistently higher than the crop might experience in the glasshouse, at least during warm 
weather intervals. 
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Nursery E. 24-May 06
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glasshouse
loading bay
trolley air
trolley soil 

Probes placed on trolley in despatch 11.45, 23-
May

Placed on lorry, 17.00, 23-May

Lorry departs and refrige on 5.00, 
24-May

Delivery to Paddock Wood, 11.05, 24-
May

Soil probe put back in empty lorry wagon

Air probe left with crop at 
garden centre

21.30, 23 May 21.30, 24 May

cáÖìêÉ=NVK=kìêëÉêó=b=J=`êçé=EìåâåçïåFK=qÉãéÉê~íìêÉ=Åçãé~êáëçåë=ÄÉíïÉÉå=Öä~ëëÜçìëÉI=
Çáëé~íÅÜ=~êÉ~=~åÇ=~áê=~åÇ=ëçáä=íÉãéK=çå=~=íêçääÉóK=NU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=äçêêóK=qïç=
ÇÉëíáå~íáçå=êìåI=ïáíÜ=Ñáå~ä=Z=m~ÇÇçÅâ=tççÇI=hÉåíK=

cáÖìêÉ=OMK=kìêëÉêó=b=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíó=Åçãé~êáëçåë=ÄÉíïÉÉå=
Öä~ëëÜçìëÉI=Çáëé~íÅÜ=~êÉ~=~åÇ=íêçääÉóK=NU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=äçêêóK=qïç=

ÇÉëíáå~íáçå=êìåI=ïáíÜ=Ñáå~ä=Z=m~ÇÇçÅâ=tççÇI=hÉåíK=

Nursery E. May 06

0

20

40

60

80

100

120

r.h
 (%

)

glasshouse
loading bay
trolleyProbe placed on trolley in despatch 11.45, 23-May

Placed on lorry, 17.00, 23 May Lorry departs and refrige on 5.00, 
24 May

Delivery to Paddock Wood, 11.05, 24 
May

Air probe left with crop at garden 
centre

=

=

© 2006 Horticultural Development Council 
 

 



`çãé~êáëçåë=ÄÉíïÉÉå=íê~åëéçêí=ÉåîáêçåãÉåí=~åÇ=~ãÄáÉåí=ÅçåÇáíáçåë=çìíÇççêëK=

=

a~í~=êÉä~íáåÖ=íç=ïÉ~íÜÉê=ÅçåÇáíáçåë=~åÇ=~ãÄáÉåí=íÉãéÉê~íìêÉë=~í=~åó=éçáåí=çìíëáÇÉ=íÜÉ=
ï~Öçå=ÇìêáåÖ=íê~åëáí=ïÉêÉ=çÑíÉå=åçí=ëéÉÅáÑáÅ=ÉåçìÖÜ=íç=ã~âÉ=î~äáÇ=Åçãé~êáëçåë=íç=íÜÉ=Ç~í~=
êÉÅçêÇÉÇ=áå=íÜÉ=áåëáÇÉ=çÑ=íÜÉ=ï~ÖçåK=låÉ=ÉñÅÉéíáçå=íç=íÜáë=ï~ë=ïÜÉå=~=ÇêáîÉê=åçíÉÇ=Ççïå=
íÜÉ=êÉ~ÇáåÖë=çÑ=íÉãéÉê~íìêÉ=Ñêçã=Üáë=Å~Ä=ïÜÉå=ÜÉ=~êêáîÉÇ=~í=ÇáÑÑÉêÉåí=ÇÉëíáå~íáçåëK=EcáÖìêÉ=
ONFK=^äíÜçìÖÜ=íÜÉ=ï~Öçå=áë=~í=ëáãáä~ê=íÉãéÉê~íìêÉë=íç=íÜÉ=çìíëáÇÉ=~áê=ïÜÉå=áí=~êêáîÉë=~í=
bñÉíÉê=~åÇ=qÉáÖåãçìíÜI=íÜÉ=áåÑçêã~íáçå=êÉä~íáåÖ=íç=~êêáî~ä=~í=q~ìåíçå=ÅçåÑáêãë=íÜ~í=
íÉãéÉê~íìêÉë=Å~å=ÄÉ=ÅçåëáÇÉê~Ääó=äçïÉê=áå=íÜÉ=ï~ÖçåI=íÜ~å=çìíëáÇÉK=qÜáë=Ç~í~=ëÉí=~äëç=
ÅçåÑáêãë=Üçï=ÅçåëáëíÉåí=íÉãéÉê~íìêÉ=~åÇ=êKÜK=EcáÖìêÉ=OOF=Å~å=ÄÉ=áå=íÜÉ=íÉãéÉê~íìêÉJ
ÅçåíêçääÉÇ=ï~ÖçåëK==

aìê~íáçå=çÑ=íê~åëéçêí=êìåë=

j~åó=çÑ=íÜÉ=Ç~í~=ëÉíë=êÉÅçêÇÉÇ=ëÜçêí=Çìê~íáçå=êìåë=çÑ=çåäó=~=ÑÉï=Üçìêë=EÉKÖK=cáÖìêÉ=OP=~åÇ=
OQF=~åÇ=íÉãéÉê~íìêÉë=~åÇ=êKÜK=ïçìäÇ=Ü~îÉ=äáííäÉ=ÑäìÅíì~íáçåK=kçíÉ=áå=íÜáë=é~êíáÅìä~ê=Éñ~ãéäÉ=
íÜçìÖÜI=~Ö~áå=íÜÉ=î~êá~íáçå=ÄÉíïÉÉå=~Åíì~ä=êÉÅçêÇÉÇ=íÉãéÉê~íìêÉ=ENRç`F=~åÇ=íÜÉ=ëÉííáåÖ=íÜÉ=
ÇêáîÉê=êÉéçêíÉÇ=ERç`FK=

fí=ï~ë=åçíÉÇ=~í=íÜÉ=ëí~êí=çÑ=íÜÉ=éêçàÉÅí=íÜ~í=íê~åëéçêí=Çìê~íáçåë=çÑ=OJP=Ç~óë=Å~å=í~âÉ=éä~ÅÉ=
EÉKÖK=Ñêçã=pb=båÖä~åÇ=íç=kçêíÜÉêå=fêÉä~åÇFK=qÜÉ=äçåÖÉëí=êìå=êÉÅçêÇÉÇ=áå=íÜÉ=éêçàÉÅí=ï~ë=
~ééêçñK=QO=ÜçìêëK=^å=NU=íçååÉ=êáÖáÇ=ÄçÇóI=êÉÑêáÖÉê~íÉÇ=äçêêó=ï~ë=ìëÉÇ=Ñçê=íÜáë=êìåI=Äìí=íÜÉ=
êÉÑêáÖÉê~íáçå=ìåáí=ï~ë=åçí=ìëÉÇK=qÜÉ=ÇêáîÉê=ëí~íÉÇ=çìíÇççê=íÉãéÉê~íìêÉë=ïÉêÉ=~Äçìí=NQJNRç`=
ÇìêáåÖ=íÜÉ=É~êäáÉê=ÇÉäáîÉêáÉë=çå=Ç~ó=NI=ïáíÜ=~å=áåÅêÉ~ëÉ=íç=NVJOMç`=ÇìêáåÖ=íÜÉ=ä~ííÉê=ÇÉäáîÉêáÉë=
çÑ=Ç~ó=NK=qÜáë=ã~ó=ÅçêêÉëéçåÇ=íç=íÜÉ=ëäáÖÜí=áåÅêÉ~ëÉ=áå=íÉãéÉê~íìêÉ=åçíáÅÉÇ=áå=íÜÉ=Åêçé=~ÑíÉê=
NQKPMI=Äìí=çåäó=íç=NSç`K=EcáÖìêÉ=ORFK=eìãáÇáíó=áå=íÜÉ=Åêçé=~äëç=ÇêçééÉÇ=~êçìåÇ=íÜáë=íáãÉ=
EcáÖìêÉ=OSFI=ëìÖÖÉëíáåÖ=íÜÉ=Çççêë=Ü~Ç=ÄÉÉå=çéÉå=Ñçê=~=ÇÉäáîÉêóK=

=

=
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

=
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cáÖìêÉ=ONK=kìêëÉêó=^=J=`êçé=EìåâåçïåFK=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉK=NU=íçååÉ=êáÖáÇJÄçÇóI=
êÉÑêáÖÉê~íÉÇ=äçêêóK=jìäíáJÇêçé=êìå=íç=q~ìåíçåI=pçãÉêëÉíK=`çãé~êáëçå=ÄÉíïÉÉå=ï~Öçå=~åÇ=
çìíëáÇÉ=íÉãéÉê~íìêÉëK=

=

Nursery A 18-May 06
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=

cáÖìêÉ=OOK=kìêëÉêó=^=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíó=NU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=
äçêêóK=jìäíáJÇêçé=êìå=íç=q~ìåíçåI=pçãÉêëÉíK==

Nursery A 18-May 06 Taunton

0

20

40

60

80

100

120

Te
m

p 
(o C

)

Probes positioned 16.30, 17 May

Loaded on lorry 20.00, 17 May 

Depart 6.00, 18 May

15.00, 17-May 00.15, 18-May 9.15, 18-May

Exeter
Teignmouth

Taunton
Probe removed 

=

© 2006 Horticultural Development Council 
 

 



cáÖìêÉ=OPK=kìêëÉêó=a=J=`êçé=EìåâåçïåFK=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉK=OS=íçååÉ=êáÖáÇJÄçÇóI=
êÉÑêáÖÉê~íÉÇ=~êíáÅìä~íÉÇ=äçêêóK=páåÖäÉ=ÇÉëíáå~íáçå=íç=qÜê~éëíçåK=

Nursery D Oct. 05 
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Depart Nursery 14.45, 17-Oct Arrive Thrapston 16.25, 17-Oct

NB Driver notes = 9 pallets of cauliflower at front of plants, refrige. temp running at 5oC, 
16 pallets of bedding plants loaded

14.30, 17-Oct 16.50, 17-Oct

=

cáÖìêÉ=OQK=kìêëÉêó=a=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóK=OS=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=
~êíáÅìä~íÉÇ=äçêêóK=páåÖäÉ=ÇÉëíáå~íáçå=íç=qÜê~éëíçåK=

=
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NB Driver notes = 9 pallets of cauliflower at front of plants, refrige. temp running at 5oC, 
16 pallets of bedding plants loaded

Depart Nursery 14.45, 17-Oct Arrive Thrapston 16.25, 17-Oct

14.30, 17-Oct 16.50, 17-Oct
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=
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cáÖìêÉ=ORK=kìêëÉêó=^=J=`êçé=EìåâåçïåFK=^áê=~åÇ=ëçáä=íÉãéÉê~íìêÉK=NU=íçååÉ=êáÖáÇJÄçÇóI=
êÉÑêáÖÉê~íÉÇ=äçêêóI=Äìí=êìå=~í=~ãÄáÉåíK=qïç=Ç~ó=êìåI=ïáíÜ=Ñáå~ä=Z=_êÉÅçåI=mçïóëK=

Nursery A 4-May 06
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Probes positioned 16.45, 3 May

Probes removed

Deliveries to Taverspite x 2, Pembroke Dock,
 St Ishmaels, Rock, Cardigan x 2

Loaded on lorry 19.00, 3 May 

Depart ?

Stationed overnight

Deliveries to Newcastle Emlym, Lloydysul, Brecon

1.45, 4-May 3.30, 5-May14.30, 4-May

=

cáÖìêÉ=OSK=kìêëÉêó=^=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóK=NU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=
äçêêóI=Äìí=êìå=~í=~ãÄáÉåíK=qïç=Ç~ó=êìåI=ïáíÜ=Ñáå~ä=Z=_êÉÅçåI=mçïóëK=
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Loaded on lorry 19.00, 3 May 
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Deliveries to Taverspite x 2, Pembroke Dock,
 St Ishmaels, Rock, Cardigan x 2

Stationed overnight

Deliveries to Newcastle Emlym, Lloydysul, Brecon

Probes removed
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qÜÉ=äçêêó=ï~ë=ëí~íáçåÉÇ=çîÉêåáÖÜí=åÉ~ê=`~êÇáÖ~åI=ÄÉÑçêÉ=ÑìêíÜÉê=ÇÉäáîÉêáÉë=íÜÉ=ÑçääçïáåÖ=Ç~óK=
mêçÄÉ=Ç~í~=ëìÖÖÉëíÉÇ=íÜ~í=íÜÉ=Åêçé=ï~ë=ÜÉäÇ=~í=~ééêçñ=NRç`=~åÇ=êKÜK=[VRB=J=Ñçê=íÜÉ=
ëÉÅçåÇ=åáÖÜí=êìååáåÖK=aÉäáîÉêáÉë=íÜÉ=ÑçääçïáåÖ=Ç~ó=ïÉêÉ=~ëëçÅá~íÉÇ=ïáíÜ=ã~êÖáå~ääó=äçïÉê=
íÉãéÉê~íìêÉë=NOç`=êÉÅçêÇÉÇ=E~åÇ=VKMç`=çìíëáÇÉ=íÉãéÉê~íìêÉë=êÉéçêíÉÇ=Äó=íÜÉ=ÇêáîÉêF=~åÇ=
äçïÉê=ÜìãáÇáíáÉë=Ó=~=éçëëáÄäÉ=ÅçåëÉèìÉåÅÉ=çÑ=íÜÉ=Çççêë=ÄÉáåÖ=çéÉå=~åÇ=íÜÉ=äç~Ç=áå=íÜÉ=
íê~áäÉê=ÄÉáåÖ=ãìÅÜ=êÉÇìÅÉÇ=EcáÖìêÉë=OR=~åÇ=OSFK=

mçëëáÄäó=íÜÉ=ãçëí=áåíÉêÉëíáåÖ=~ëéÉÅí=çÑ=íÜáë=êìåI=ï~ë=íÜÉ=Ñ~Åí=íÜ~í=éä~åíë=ïÉêÉ=ÜÉäÇ=áå=íÜÉ=
Ç~êâI=Ñçê=~Äçìí=QO=Üçìêë=~í=ãçÇÉê~íÉ=íÉãéÉê~íìêÉë=ENRç`F=~åÇ=ÜáÖÜ=ÜìãáÇáíóK=råÑçêíìå~íÉäóI=
íÜÉêÉ=áë=åç=Ç~í~=çå=Åêçé=èì~äáíó=~ÑíÉê=íÜáë=êìåK=

jÉÇá~=íÉãéÉê~íìêÉë=î=Åêçé=~áê=íÉãéÉê~íìêÉë=

qÜÉ=ãÉÇá~=íÉãéÉê~íìêÉ=~åÇ=íÜÉ=~áê=íÉãéÉê~íìêÉ=~í=Å~åçéó=äÉîÉä=çÑ=íÜÉ=Åêçé=ïÉêÉ=çÑíÉå=
Åçãé~ê~ÄäÉ=EÉKÖK=ëÉÉ=cáÖìêÉë=PI=NMI=ON=~åÇ=ORFK=lå=íÜÉ=çÅÅ~ëáçåë=ïÜÉêÉ=íÉãéÉê~íìêÉë=
ÇÉîá~íÉÇ=ã~êâÉÇäóI=ÇáÑÑÉêÉåÅÉë=ÅçìäÇ=ÄÉ=êÉä~íÉÇ=íç=íÜÉ=ÜìëÄ~åÇêó=çê=íÜÉ=íÜÉêãçÇóå~ãáÅë=
íÜÉ=Åêçé=ï~ë=ÉñéÉêáÉåÅáåÖK=cçê=Éñ~ãéäÉI=ê~éáÇ=ÅÜ~åÖÉë=~åÇ=äçïÉê=íÉãéÉê~íìêÉë=êÉÅçêÇÉÇ=
áå=íÜÉ=êççíë=ÅçìäÇ=êÉä~íÉ=íç=ï~íÉêáåÖ=ÉîÉåíë=EÉKÖK=ï~íÉêáåÖ=àìëí=ÄÉÑçêÉ=äç~ÇáåÖI=ÉKÖK=cáÖìêÉë=N=
~åÇ=NPFK=^ÇÇáíáçå~ääóI=íÜÉ=ÜáÖÜÉê=ãçáëíìêÉ=ÅçåíÉåí=áå=íÜÉ=ãÉÇá~I=~äëç=éêçîáÇÉÇ=ëçãÉ=ÚíÜÉêã~ä=
ÄìÑÑÉêáåÖÛ=~åÇ=êççí=íÉãéÉê~íìêÉë=ïÉêÉ=ëäçïÉê=íç=êÉëéçåÇ=íç=çìíëáÇÉ=áåÑäìÉåÅÉë=EÉKÖK=áå=
cáÖìêÉ=UI=ïÜÉêÉ=íÜÉ=êççí=L=ãÉÇá~=íÉãéÉê~íìêÉë=ä~Ö=íÜÉ=ÅÜ~åÖÉë=áå=~áê=íÉãéÉê~íìêÉX=
ëçãÉíáãÉë=ïáíÜ=ÇáÑÑÉêÉåÅÉ=çÑ=Rç`=ÄÉíïÉÉå=~Åíì~ä=íÉãéÉê~íìêÉëFK=

pÉ~ëçå~ä=ÉÑÑÉÅíë=Ó=~ìíìãå=î=ëéêáåÖ=L=ëìããÉê=ÄÉÇÇáåÖ=

qÜÉêÉ=ïÉêÉ=åç=ÅçåëáëíÉåí=ÇáÑÑÉêÉåÅÉë=áå=Ç~í~=ëÉíë=~åÇ=èìÉëíáçåå~áêÉ=êÉëìäíëI=ÄÉíïÉÉå=íÜçëÉ=
êìåë=êÉÅçêÇÉÇ=áå=~ìíìãå=~åÇ=íÜçëÉ=áå=ëéêáåÖ=L=ëìããÉêK=fí=ëÉÉãÉÇ=ÉîáÇÉåí=íÜ~í=Åêçéë=ïÉêÉ=
ãçêÉ=äáâÉäó=íç=ÄÉ=äç~ÇÉÇ=íÜÉ=åáÖÜí=ÄÉÑçêÉ=ÇÉé~êíìêÉ=áå=íÜÉ=~ìíìãå=éÉêáçÇI=Äìí=íÜáë=ÅçìäÇ=ÄÉ=
ÇìÉ=íç=î~êá~íáçåë=ÄÉíïÉÉå=åìêëÉêáÉë=íççK=qÜçëÉ=åìêëÉêáÉë=ïáíÜçìí=êÉÑêáÖÉê~íÉÇ=äçêêáÉëI=
~ééÉ~êÉÇ=íç=äç~Ç=É~êäó=áå=íÜÉ=ãçêåáåÖ=ÇìêáåÖ=íÜÉ=ëìããÉêI=àìëí=~å=Üçìê=çê=ëç=ÄÉÑçêÉ=
ÇÉé~êíìêÉI=ê~íÜÉê=íÜ~å=êáëâ=âÉÉéáåÖ=íÜÉ=Åêçé=ÉåÅäçëÉÇ=Ñçê=äçåÖ=éÉêáçÇë=áå=ï~êã=ïÉ~íÜÉêK=
tÜÉêÉ=äç~ÇáåÖ=ï~ë=ìåÇÉêí~âÉå=íÜÉ=åáÖÜí=ÄÉÑçêÉI=íÜÉå=Ä~Åâ=Çççêë=ïçìäÇ=ÄÉ=äÉÑí=~à~ê=íç=
ãáåáãáëÉ=ÜÉ~í=~åÇ=ÜìãáÇáíó=áå=íÜÉ=Åêçé=EÉKÖK=cáÖìêÉ=OTFK=qÜÉ=êáëâ=çÑ=ÇçáåÖ=íÜáëI=çÑJÅçìêëÉI=áë=
íÜ~í=íÜÉêÉ=áë=åç=Åçåíêçä=çÑ=åáÖÜí=íÉãéÉê~íìêÉ=~åÇ=áå=íÜáë=áåëí~åÅÉ=çåÉ=çÑ=íÜÉ=äçïÉëí=åáÖÜí=
ëíçê~ÖÉ=íÉãéÉê~íìêÉë=EUKSç`F=ï~ë=êÉÅçêÇÉÇ=EÇÉëéáíÉ=ÄÉáåÖ=áå=gìåÉFK=

pìããÉê=íê~åëáí=~åÇ=ëíçê~ÖÉ=íÉãéÉê~íìêÉë=ïÉêÉ=ãçêÉ=äáâÉäó=íç=ÄÉ=ÜáÖÜÉê=íÜ~å=~ìíìãå=EÄìí=
~Ö~áåI=î~êá~íáçåë=ÇìÉ=íç=äçêêó=íáãÉ=~åÇ=åìêëÉêó=ïÉêÉ=çÑíÉå=~ë=ÖêÉ~í=ïáíÜáå=~=ëÉ~ëçåF=Eq~ÄäÉ=
PFK=qÜÉ=äçïÉëí=íê~åëáí=íÉãéÉê~íìêÉI=ÜçïÉîÉêI=ï~ë=~ëëçÅá~íÉÇ=ïáíÜ=~å=~ìíìãå=EkçîÉãÄÉêF=
êìåK=

=
 
 
 
 
 
 
 
 
 

=
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cáÖìêÉ=OTK=kìêëÉêó=d=J=`êçé=EãáñÉÇ=ÄÉÇÇáåÖFK=^áê=íÉãéÉê~íìêÉ=~åÇ=êÉä~íáîÉ=ÜìãáÇáíóK=NP=
íçååÉ=êáÖáÇJÄçÇó=~åÇ=åç=êÉÑêáÖÉê~íáçåK=jìäíáéäÉ=êìå=~êçìåÇ=içåÇçå=Ó=ï~êã=ïÉ~íÜÉêK=

Nursery G 6-June 06 
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air temp.
r.h.

15.00, 5-Jun 13.00, 6-Jun23.00, 5-Jun 5.00, 6-Jun

Placed on lorry, 17.00, 5-Jun, back left 
open overnight

Depart, 5.30, 6-Jun

3 garden centre deliveries - all London

11 trolley drop 2 trolley drop

2 trolley drop

=

q~ÄäÉ=PK=eáÖÜÉëí=~åÇ=äçïÉëí=íÉãéÉê~íìêÉ=êÉÅçêÇÉÇ=ÇìêáåÖ=ëíçê~ÖÉ=íÜÉ=ÉîÉåáåÖ=éêáçê=íç=
ÇÉé~êíìêÉI=çê=ÇìêáåÖ=íê~åëáí=áå=ÄçíÜ=íÜÉ=~ìíìãå=~åÇ=ëéêáåÖ=L=ëìããÉê=êÉÅçêÇáåÖ=éÉêáçÇëK=
Ea~í~=êÉéêÉëÉåí=ëí~ÄáäáëÉÇ=íÉãéÉê~íìêÉë=ïáíÜáå=É~ÅÜ=ÉåîáêçåãÉåíF=

=

jÉ~ëìêÉãÉåí== ^ìíìãå=Eç`F= péêáåÖ=L=pìããÉê=Eç`F=

= = =

j~ñK=káÖÜí=íÉãé=EëíçêÉÇF= NVKR= OOKS=

jáåK=káÖÜí=íÉãé=EëíçêÉÇF= NSKP= UKS=

= = =

j~ñK=qê~åëáí=íÉãé= NUKU= OSKU=

jáåK=qê~åëáí=íÉãé= QKU= UKS=

= = =

=
 
 

=
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bñéçëìêÉ=íç=äáÖÜí=~åÇ=Ç~êâåÉëë=

píêçåÖ=ëìåäáÖÜí=áå=íÜÉ=rh=ìëì~ääó=Éèì~íÉë=íç=SMMJNOMM=μãçä=ãJO=ëJNK=aÉéÉåÇáåÖ=çå=íÜÉ=íóéÉ=
çÑ=éä~åí=~åÇ=íóéÉ=çÑ=äÉ~Ñ=EÚëÜ~ÇÉ=äÉ~îÉëÛ=~êÉ=ãçêÉ=ÉÑÑáÅáÉåíF=ãçëí=äáÖÜí=ÅçãéÉåë~íáçå=éçáåíë=
EïÜÉå=ÉåÉêÖó=Ö~áåÉÇ=áë=Éèì~ä=íç=ÉåÉêÖó=äçëí=íÜêçìÖÜ=êÉëéáê~íáçåFI=çÅÅìê=ÄÉíïÉÉå=NM=~åÇ=UR=
μãçä=ãJO=ëJNK=få=ÜìÄë=~åÇ=Çáëé~íÅÜ=~êÉ~ëI=äáÖÜí=äÉîÉäë=~í=Åêçé=Å~åçéó=äÉîÉä=ïÉêÉ=êÉÅçêÇÉÇ=áå=
íÜÉ=êÉÖáçå=çÑ=RJNM=μãçä=ãJO=ëJNK=få=íÜÉ=ãáÇÇäÉ=çÑ=~=Ñìää=íêçääÉóI=íÜÉó=ïÉêÉ=MJMKR=μãçä=ãJO=ëJNK=
qÜÉêÉÑçêÉI=áí=áë=ìåäáâÉäó=íÜ~í=éä~åíë=ïÉêÉ=éÜçíçëóåíÜÉëáëáåÖ=ÇìêáåÖ=íê~åëáíI=çê=ÇìêáåÖ=éÉêáçÇë=
ïÜÉêÉ=íÜÉó=ïÉêÉ=äÉÑí=çå=íêçääÉóë=áå=~êíáÑáÅá~ääó=áääìãáå~íÉÇ=Çáëé~íÅÜ=~êÉ~ëK=eÉåÅÉI=áå=íÉêãë=çÑ=
éÜçíçëóåíÜÉëáëI=ãçëí=éä~åíë=ïçìäÇ=ÉÑÑÉÅíáîÉäó=ÄÉ=Úáå=íÜÉ=Ç~êâÛ=Ñêçã=íÜÉ=éçáåí=íÜÉó=ïÉêÉ=
ãçîÉÇ=Ñêçã=íÜÉ=Öä~ëëÜçìëÉ=~åÇ=ìåíáä=íÜÉó=ïÉêÉ=éä~ÅÉÇ=çå=~=êÉí~áä=ÄÉåÅÜ=~í=~=Ö~êÇÉå=ÅÉåíêÉK=

bíÜóäÉåÉ=E`OeQF=~åÇ=çíÜÉê=Ç~í~=Ñêçã=ÜìÄ=

^=åìãÄÉê=çÑ=îáëáíë=ïÉêÉ=ã~ÇÉ=íç=~=êÉí~áäÉêÛë=ÇÉäáîÉêó=~åÇ=Çáëé~íÅÜ=ÅÉåíêÉ=EÜìÄF=íç=ãçåáíçê=
Åêçé=èì~äáíó=~åÇ=ÉíÜóäÉåÉ=êÉäÉ~ëÉÇ=Ñêçã=Åêçéë=~ÑíÉê=íÜÉ=áåáíá~ä=éÜ~ëÉ=çÑ=íê~åëéçêíK=qÜÉ=ÜìÄ=áë=
~=äçÅ~íáçå=ïÜÉêÉ=éä~åíë=~êÉ=êÉÅÉáîÉÇ=Ñêçã=íÜÉ=åìêëÉêó=EëçãÉíáãÉë=îá~=~=Ü~ìä~ÖÉ=Åçãé~åóF=
~åÇ=íÜÉå=ëçêíÉÇI=ëíçêÉÇ=~åÇ=êÉJÇáëíêáÄìíÉÇ=íç=íÜÉ=êÉí~áäÉêÛë=çïå=ëíçêÉëK=qÜáë=Å~å=ÉñíÉåÇ=íÜÉ=
éÉêáçÇ=Åêçéë=~êÉ=áå=íê~åëáíI=~äíÜçìÖÜ=ãçëí=êÉí~áäÉêë=ïáää=~áã=íç=êÉJÇáëíêáÄìíÉ=íÜÉã=ïáíÜáå=OQ=
Üçìêë=çÑ=~êêáî~äK=`çåÇáíáçåë=~í=~=ÜìÄ=ÅçìäÇ=ÄÉ=ÅêáíáÅ~ä=áå=ÇÉíÉêãáåáåÖ=Ñáå~ä=éä~åí=èì~äáíó=~åÇ=
áåÑçêã~íáçå=ï~ë=ëçìÖÜí=çå=~ëéÉÅíë=ëìÅÜ=~ë=íóéáÅ~ä=íÉãéÉê~íìêÉI=äáÖÜí=äÉîÉäëI=ÉíÜóäÉåÉ=äÉîÉäë=
~ë=ïÉää=~ë=áåÑçêã~íáçå=çå=îáëì~ä=èì~äáíó=çÑ=Åêçéë=~êêáîáåÖ=~åÇ=ÇÉé~êíáåÖK==

jìÅÜ=çÑ=íÜÉ=Ç~í~=ÅçääÉÅíáçå=áåîçäîÉÇ=ãÉ~ëìêáåÖ=ÉíÜóäÉåÉ=äÉîÉäë=ÉáíÜÉê=~ë=Ä~ÅâÖêçìåÇ=
êÉ~ÇáåÖë=çê=ÅäçëÉ=íç=íÜÉ=Åêçé=Å~åçéóK=cçê=êÉÑÉêÉåÅÉI=íóéáÅ~ä=êÉ~ÇáåÖë=Ñçê=ÉíÜóäÉåÉ=E~í=ORç`F=
ïÉêÉ=çìíÇççêë=Z=YMKN=ééãI=çÑÑáÅÉ=ÉåîáêçåãÉåí=Z=MKS=ééã=~åÇ=ëáåÖäÉ=êáéÉåáåÖ=Ä~å~å~=E~=
ëçìêÅÉ=çÑ=ÉíÜóäÉåÉF=ÉåÅäçëÉÇ=áå=éçäóíÜÉåÉ=Ä~Ö=Z=SKT=ééãK=

jçëí=êÉ~ÇáåÖë=êÉÅçêÇÉÇ=áå=íÜÉ=ÜìÄ=~åÇ=~êçìåÇ=Åêçéë=ïÉêÉ=ìëì~ääó=áå=íÜÉ=ê~åÖÉ=MKRJO=ééã=
ÉíÜóäÉåÉI=~äíÜçìÖÜ=çå=çÅÅ~ëáçåë=äÉîÉäë=ÅçìäÇ=ÉñÅÉÉÇ=íÜÉëÉK=cáÖìêÉ=OU=ëÜçïë=íóéáÅ~ä=î~äìÉë=
êÉÅçêÇÉÇ=áå=kçîÉãÄÉê=áå=íÜÉ=ï~êÉÜçìëÉ=E^F=áå=ïÜáÅÜ=çîÉêJïáåíÉêáåÖ=ÄÉÇÇáåÖ=~åÇ=ëçãÉ=
éêçíÉÅíÉÇ=Åêçé=äáåÉë=ïÉêÉ=ÄÉáåÖ=Ü~åÇäÉÇK=bíÜóäÉåÉ=äÉîÉäë=ïÉêÉ=äçï=åÉ~ê=íÜÉ=Éåíê~åÅÉ=éçáåí=
íç=íÜÉ=ÜìÄI=ÇìÉ=íç=íÜÉ=Ä~ó=Çççêë=ÄÉáåÖ=çéÉå=ëçãÉ=çÑ=íÜÉ=íáãÉK==

qÜÉ=ÜáÖÜÉëí=êÉÅçêÇÉÇ=äÉîÉä=çÑ=ÉíÜóäÉåÉ=ï~ë=~ëëçÅá~íÉÇ=ïáíÜ=ëçãÉ=ÇáëÅ~êÇÉÇ=`Üêáëíã~ë=
íêÉÉë=éä~ÅÉÇ=åÉ~ê=íÜÉ=ÉåÅäçëÉÇ=ÉåÇ=çÑ=çåÉ=çÑ=íÜÉ=ÜìÄ=Ä~óëK=qÜÉêÉ=ïÉêÉ=åç=ÄÉÇÇáåÖ=éä~åíë=áå=
íÜáë=Ä~ó=~í=íÜáë=éçáåíI=Äìí=íÜÉ=äÉîÉäë=êÉäÉ~ëÉÇ=Ñêçã=íÜÉëÉ=ÇÉÅ~óáåÖ=íêÉÉë=EOO=ééã=Ó=cáÖìêÉ=
OVFK=ïÉêÉ=ïÉää=áå=ÉñÅÉëë=çÑ=íÜçëÉ=èìçíÉÇ=áå=íÜÉ=äáíÉê~íìêÉ=~ë=ÄÉáåÖ=éÜóíçíçñáÅ=íç=ã~åó=éä~åí=
ëéÉÅáÉëK==

bîÉå=ïÜÉå=ÄÉÇÇáåÖ=éä~åíë=ïÉêÉ=íÜÉ=çåäó=Åêçé=íóéÉ=ÄÉáåÖ=Ü~åÇäÉÇI=íÜÉáê=éçëáíáçå=ïáíÜáå=íÜÉ=
Ä~ó=Ü~Ç=~å=ÉÑÑÉÅí=çå=Ä~ÅâÖêçìåÇ=êÉ~ÇáåÖëK=qÜÉêÉ=ïÉêÉ=íïç=ÜÉ~íáåÖ=Ñ~åë=EÉäÉÅíêáÅ~äI=ëç=
ìåäáâÉäó=íç=ÄÉ=ÅçåíêáÄìíáåÖ=íç=ÉíÜóäÉåÉ=äÉîÉäë=ÇáêÉÅíäóF=äçÅ~íÉÇ=åÉ~ê=íÜÉ=äç~ÇáåÖ=Ö~íÉëI=~åÇ==

=

=

=
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cáÖìêÉ=OUK=eìÄ=äçÅ~íáçåI=t~êÉÜçìëÉ=^=Ó=íÉãéÉê~íÉ=çêå~ãÉåí~äë=Ekçî=MRFK=bíÜóäÉåÉ=
êÉ~ÇáåÖë=~í=î~êáçìë=äçÅ~íáçåë=~åÇ=áå=Åêçé=Å~åçéáÉë=Ó=íóéáÅ~ä=î~äìÉëK=_~ó=ÉåÇ=áë=ïÜÉêÉ=íÜÉ=
Åêçéë=~êÉ=ãçîÉÇ=çÑÑ=íÜÉ=äçêêó=ï~Öçåë=~åÇ=ÇÉéçëáíÉÇ=Ó=Çççêë=íç=çìíëáÇÉ=Å~å=ÄÉ=çéÉåK=
`ÉåíêÉ=Ó=êÉÇáëíêáÄìíáçå=~åÇ=ÜçäÇáåÖ=äçÅ~íáçåK=`äçëÉÇ=ÉåÇ=Ó=ÑìêíÜÉëí=Ñêçã=íÜÉ=Ä~ó=Çççêë=~åÇ=
éêçÄ~Ääó=äÉ~ëí=~áê=ãçîÉãÉåí=~åÇ=îÉåíáä~íáçåK=
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cáÖìêÉ=OVK=eìÄ=äçÅ~íáçåI=t~êÉÜçìëÉ=_=Ó==Ü~êÇó=çêå~ãÉåí~äë=~åÇ=`Üêáëíã~ë=íêÉÉë=Ekçî=MRFK=
bíÜóäÉåÉ=êÉ~ÇáåÖë=~í=î~êáçìë=äçÅ~íáçåë=~åÇ=áå=Åêçé=Å~åçéáÉë=ÓíóéáÅ~ä=î~äìÉëK=_~ó=ÉåÇ=áë=
ïÜÉêÉ=íÜÉ=Åêçéë=~êÉ=ãçîÉÇ=çÑÑ=íÜÉ=äçêêó=ï~Öçåë=~åÇ=ÇÉéçëáíÉÇ=Ó=Çççêë=íç=çìíëáÇÉ=Å~å=ÄÉ=
çéÉåK==
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çÑíÉå=ÜáÖÜÉëí=ÉíÜóäÉåÉ=êÉ~ÇáåÖë=ïÉêÉ=êÉÅçêÇÉÇ=ÜÉêÉ=ïÜÉå=~=äç~ÇÉÇ=íêçääÉó=ï~ë=ëíççÇ=áå=äáåÉ=
ïáíÜ=íÜÉ=Ñ~åëK=qÜáë=ï~ë=íÜÉ=~êÉ~=íÜ~í=íêçääÉóë=ïÉêÉ=ëíççÇ=çìí=~ÑíÉê=ìåäç~ÇáåÖ=~åÇ=ÄÉÑçêÉ=
ÄÉáåÖ=ÅçääÉÅíÉÇ=Ñçê=ÇÉJëí~ÅâáåÖK=qêçääÉóë=ëíççÇ=ÜÉêÉ=Ñçê=~ééêçñáã~íÉäó=NMJNR=ãáåìíÉë=ÄÉÑçêÉ=
ÄÉáåÖ=ãçîÉÇ=çåK=bíÜóäÉåÉ=ÇÉêáîÉÇ=Ñêçã=íÜÉ=Åêçéë=ï~ë=~äëç=çÑíÉå=ÜáÖÜÉëí=~êçìåÇ=íÜáë=
äçÅ~íáçåI=áKÉK=çåÅÉ=íÜÉ=Åêçéë=ïÉêÉ=êÉãçîÉÇ=Ñêçã=íÜÉ=êÉä~íáîÉ=Åççä=EÄìí=ÉåÅäçëÉÇF=äçêêó=
ÉåîáêçåãÉåí=íç=íÜáë=çéÉåI=Äìí=ï~êãÉê=~êÉ~=EcáÖìêÉ=PMFK=^=åìãÄÉê=çÑ=Åêçéë=EëìÅÜ=~ë=é~åëó=áå=
ÑäçïÉêFI=Äìí=Äó=åç=ãÉ~åë=~ääI=ëÜçïÉÇ=íÜáë=íóéÉ=çÑ=ÉíÜóäÉåÉ=êÉäÉ~ëÉ=íêÉåÇK==

Repeated measurements were taken across a range of crop types and in different locations 
to assess mean ethylene levels. Locations selected were; i. background in the wagon, ii. 
crop canopy in the wagon before unloading, iii. crop canopy in the hub 10 minutes after 
unloading and iv. crop canopy in hub 30 or more minutes after unloading. The data showed 
there was a significant increase in ethylene concentrations after the crops had been placed 
in the warmer hub environment for more than 30 minutes, compared to the background and 
crop levels in the (cooler) wagon. (Figure 31). Background levels in the hub itself were 
variable (0.5 to 1.2 being typical) and were dependant on factors such as volume of crop 
present, ambient temperature of the hub and the extent to which the bay doors were open. 
The data again suggest that recorded ethylene levels in the cooler wagons is relatively low, 
but that more ethylene becomes expressed once the crop is moved into the warmer 
environment of the hub. The build up of ethylene levels around the crop may be made worse 
when bay doors are closed (minimizing ventilation), and ambient temperatures are high. =

qÜÉêÉ=ï~ë=ÅçåëáÇÉê~ÄäÉ=î~êá~íáçå=áå=ÉíÜóäÉåÉ=äÉîÉäëI=ÜçïÉîÉêI=çå=Åêçé=íóéÉI=Üçï=äçåÖ=íÜÉ=
Åêçé=Ü~Ç=ÄÉÉå=áå=íÜÉ=ÜìÄI=íóéÉ=çÑ=é~Åâ~ÖáåÖ=ìëÉÇ=~åÇ=ïÜÉíÜÉê=íÜÉ=Åêçé=ïÉêÉ=áå=ÑäçïÉêK=
cáÖìêÉ=POI=ÜáÖÜäáÖÜíë=ëçãÉ=çÑ=íÜÉ=î~êá~íáçåë=êÉÅçêÇÉÇ=çå=íÜÉ=N=gìåÉ=OMMSK=fí=ï~ë=åçíÉÇ=íÜ~í=
êÉä~íáîÉäó=ÜáÖÜ=äÉîÉäë=ïÉêÉ=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=éêÉëÉåÅÉ=çÑ=~=ãÉÅÜ~åáëÉÇ=EÇáÉëÉäF=ëïÉÉéáåÖ=
ã~ÅÜáåÉI=~åÇ=~=Åêçé=çÑ=íê~áäáåÖ=mÉä~êÖçåáìã=ïÜÉêÉ=íÜÉ=ãÉÇá~=ï~ë=ÇêóK=fåíÉêÉëíáåÖäóI=
fãé~íáÉåë=Åêçéë=~äëç=çÑíÉå=ÇÉãçåëíê~íÉÇ=~=êÉä~íáîÉäó=ÜáÖÜ=ÉíÜóäÉåÉ=êÉ~ÇáåÖK==

`çåÅäìëáçåë=

qÜÉ=êÉîáÉï=çÑ=äáíÉê~íìêÉ=áåÇáÅ~íÉÇ=~=ÇÉ~êíÜ=çÑ=âåçïäÉÇÖÉ=éÉêí~áåáåÖ=íç=íÜÉ=íê~åëéçêí=çÑ=
ÄÉÇÇáåÖ=éä~åí=ëéÉÅáÉëI=~äíÜçìÖÜ=äáâÉäó=êÉäÉî~åí=áåÑçêã~íáçå=áë=~î~áä~ÄäÉ=Ñêçã=ÉñíÉåëáîÉ=
êÉëÉ~êÅÜ=çå=ÜçìëÉ=éä~åíë=~åÇ=çíÜÉê=çêå~ãÉåí~ä=ÅêçéëK=qÜÉ=Ç~í~=Ö~áåÉÇ=Ñêçã=äçÖÖáåÖ=
ÅçããÉêÅá~ä=ÅçåÇáíáçåë=~åÇ=ÉåîáêçåãÉåíë=áå=íÜáë=ëíìÇó=ëç=Ñ~êI=Ü~ë=éêçîáÇÉÇ=~=ìëÉÑìä=éä~íÑçêã=
íç=ìåÇÉêëí~åÇ=íóéáÅ~ä=íê~åëéçêí=ÅçåÇáíáçåë=ëéÉÅáÑáÅ=Ñçê=ÄÉÇÇáåÖ=ëéÉÅáÉëI=~ë=ïÉää=~ë=ëìÖÖÉëí=
çåÉ=çê=íïç=äÉëë=íóéáÅ~ä=ÅçåÇáíáçåë=íÜ~í=ã~ó=éçíÉåíá~ääó=éêçîáÇÉ=~=ëçìêÅÉ=çÑ=ëíêÉëëI=~åÇ=êÉëìäí=
áå=äçëë=çÑ=Åêçé=èì~äáíóK==
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cáÖìêÉ=PMK=eìÄ=içÅ~íáçåI=t~êÉÜçìëÉ=^=Ó=_ÉÇÇáåÖ=~åÇ=ÜÉêÄ~ÅÉçìë=éä~åíë=ER=^éêáä=OMMSFK=
bíÜóäÉåÉ=êÉ~ÇáåÖë=~í=î~êáçìë=äçÅ~íáçåë=áå=~=éçííÉÇ=é~åëó=EsK=ñ=ïáííêçÅâá~å~F=Åêçé=EåçåJ
ÉåÅäçëÉÇF=çîÉê=íáãÉK==
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cáÖìêÉ=PNK=eìÄ=içÅ~íáçå=t~êÉÜçìëÉ=^=Ó=_ÉÇÇáåÖ=~åÇ=ÜÉêÄ~ÅÉçìë=éä~åíë=ER=^éêáä=OMMSFK=
bíÜóäÉåÉ=êÉ~ÇáåÖë=Ñêçã=ÇáÑÑÉêÉåí=äçÅ~íáçåë=~îÉê~ÖÉÇ=~Åêçëë=~=ê~åÖÉ=çÑ=ÄÉÇÇáåÖ=Åêçéë=~åÇ=
íáãÉK=ipa=~í=mYMKMRI=ÇKÑKZSQK=
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cáÖìêÉ=POK=eìÄ=içÅ~íáçåI=t~êÉÜçìëÉ=^=Ó=_ÉÇÇáåÖ=~åÇ=ÜÉêÄ~ÅÉçìë=éä~åíë=EN=gìåÉ=OMMSFK=
bíÜóäÉåÉ=êÉ~ÇáåÖë=Ñêçã=ÇáÑÑÉêÉåí=Åêçéë=~åÇ=äçÅ~íáçåëK=qÉãéÉê~íìêÉ=î~êáÉÇ=ÄÉíïÉÉå=T=~åÇ=
OMç`K=

=
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fí=ï~ë=ÉîáÇÉåí=íÜ~í=ÄçíÜ=êÉÑêáÖÉê~íÉÇ=~åÇ=åçåJêÉÑêáÖÉê~íÉÇ=ï~Öçåë=ïÉêÉ=Åçããçåäó=ìëÉÇ=íç=
íê~åëéçêí=ÄÉÇÇáåÖ=éä~åíëK=tÜÉå=~=åìêëÉêó=ÅçåëáÇÉêÉÇ=~ãÄáÉåí=ÅçåÇáíáçåë=ïÉêÉ=ëìáí~ÄäÉI=
åçåJêÉÑêáÖÉê~íÉÇ=ï~Öçåë=ÅçìäÇ=ÄÉ=ìëÉÇI=çê=çå=ëçãÉ=çÅÅ~ëáçåë=ï~Öçåë=ïáíÜ=ÅÜáääáåÖ=
Ñ~ÅáäáíáÉëI=Äìí=ïáíÜ=íÜÉ=ÅÜáääÉê=ìåáí=ëïáíÅÜÉÇ=çÑÑK=qÜÉ=î~ëí=ã~àçêáíó=çÑ=íê~åëéçêí=êìåë=ïÉêÉ=
Å~êêáÉÇ=çìí=~í=íÉãéÉê~íìêÉë=ÄÉíïÉÉå=NNç`=~åÇ=NSç`I=~äíÜçìÖÜ=ëçãÉ=ëìããÉê=êìåë=ïÉêÉ=
êÉÅçêÇÉÇ=~í=NUJONç`K=qÜáë=áåÅäìÇÉÇ=~=êìå=ïÜÉêÉ=íÜÉ=ÇêáîÉê=ëÉí=íÜÉ=íÉãéÉê~íìêÉ=Åçåíêçä=íç=
NOç`I=Äìí=ÅçåëáÇÉêÉÇ=íÉãéÉê~íìêÉë=çÑ=NRJNSç`=íç=ÄÉ=ã~áåí~áåÉÇI=Äìí=áå=Ñ~Åí=íÜÉ=Ç~í~=
êÉÅçêÇÉê=~Åíì~ääó=äçÖÖÉÇ=íÉãéÉê~íìêÉë=çÑ=ONç`K=qÜáë=ÅçêêÉëéçåÇë=íç=íÜÉ=ÑáåÇáåÖë=çÑ=e›óÉêI=
ENVVT~F=ïÜÉêÉ=êÉÅçêÇÉÇ=íÉãéÉê~íìêÉë=áå=íÜÉ=ï~Öçå=ÅçìäÇ=î~êó=ëáÖåáÑáÅ~åíäó=Åçãé~êÉÇ=íç=íÜÉ=
ëÉíJéçáåí=î~äìÉK=

bñíêÉãÉë=çÑ=íÉãéÉê~íìêÉ=ïÉêÉ=åçíÉÇ=ÇìêáåÖ=ëçãÉ=íê~åëáí=êìåëK=cçê=Éñ~ãéäÉI=QKUç`=ï~ë=
êÉÅçêÇÉÇ=áå=~=Åêçé=áå=ä~íÉ=kçîÉãÄÉê=EÅêçé=íóéÉ=ìåâåçïåF=~åÇ=OTç`=Ñçê=~=êìå=áå=ãáÇ=j~óK=
içïÉê=íÉãéÉê~íìêÉë=EOKTç`F=ïÉêÉ=~äëç=êÉÅçêÇÉÇ=áå=~=êÉÑêáÖÉê~íÉÇ=ï~Öçå=áå=j~ó=OMMSI=Äìí=áí=
ï~ë=ÅçåëáÇÉêÉÇ=íÜ~í=Äó=íÜ~í=éçáåí=~ää=Åêçé=éä~åíë=Ü~Ç=ÄÉÉå=êÉãçîÉÇK==

jçêÉ=Åçããçå=íÜ~å=ÉñíêÉãÉë=çÑ=íÉãéÉê~íìêÉI=ïÉêÉ=íÜÉ=ê~éáÇ=íê~åëáíáçåë=çÑ=íÉãéÉê~íìêÉ=~åÇ=
ÜìãáÇáíó=ÄÉÇÇáåÖ=éä~åíë=ïÉêÉ=ÉñéçëÉÇ=íçK=qÜÉó=ÅçìäÇ=ÄÉ=ëíçêÉÇ=áå=~=äçêêó=ï~Öçå=áå=íÜÉ=Ç~êâ=
~í=NNç`=çåÉ=ãçãÉåíI=~åÇ=íÜÉå=~=ëÜçêí=íáãÉ=ä~íÉê=ÄÉ=éä~ÅÉÇ=ÇáêÉÅíäó=áå=ëíêçåÖ=ëìåäáÖÜí=~í=
PRç`K==

oÉä~íáîÉ=ÜìãáÇáíó=ï~ë=ÑêÉèìÉåíäó=ÜáÖÜ=E[VRBF=Ñçê=é~êí=çê=~ää=çÑ=íÜÉ=êìå=éÉêáçÇI=áå=íÜÉ=ã~àçêáíó=
çÑ=íê~åëáíë=êÉÅçêÇÉÇK=qÜÉêÉ=ï~ë=åç=ÇáêÉÅí=ÉîáÇÉåÅÉ=çÑ=äçëë=çÑ=èì~äáíó=~ëëçÅá~íÉÇ=ïáíÜ=íÜáëI=
Äìí=íÜÉ=áëëìÉ=çÑ=êÉä~íáîÉ=ÜìãáÇáíó=áë=ïçêíÜ=ÑìêíÜÉê=Éñéäçê~íáçå=áå=íÜÉ=éêçàÉÅíK=bëéÉÅá~ääó=ëçI=~ë=
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ÜáÖÜ=êKÜK=çÑíÉå=ÅçáåÅáÇÉÇ=ïáíÜ=éÉêáçÇë=çÑ=Ç~êâåÉëë=~åÇ=êÉä~íáîÉäó=ÜáÖÜ=íÉãéÉê~íìêÉë=ÉKÖK=
OMç`K=få=íÜÉ=äçåÖÉëí=êìå=êÉÅçêÇÉÇI=Åêçéë=ïÉêÉ=ÜÉäÇ=áå=íÜÉ=Ç~êâ=Ñçê=çîÉê=QO=Üçìêë=~í=~ééêçñK=
VR=B=êKÜK=~åÇ=NRç`K==

a~í~=ÅçääÉÅíÉÇ=Ñêçã=~áê=~åÇ=ãÉÇá~=íÉãéÉê~íìêÉ=éêçÄÉë=çÑíÉå=ëÜçïÉÇ=ëáãáä~ê=íÉãéÉê~íìêÉë=
~åÇ=ÅçåëáëíÉåí=íêÉåÇëI=ÜçïÉîÉêI=íÜÉêÉ=ïÉêÉ=~=åìãÄÉê=çÑ=çÅÅ~ëáçåë=ïÜÉêÉ=íÜÉ=~ÇÇáíáçå=çå=
íÜÉ=ãÉÇá~=éêçÄÉ=Ü~Ç=éêçîáÇÉÇ=áåíÉêÉëíáåÖ=áåÑçêã~íáçå=êÉÖ~êÇáåÖ=ï~íÉêáåÖ=êÉÖáãÉ=~åÇ=
êÉëéçåëÉë=íç=ê~éáÇ=íÉãéÉê~íìêÉ=ÅÜ~åÖÉëK=cçêI=Éñ~ãéäÉI=îÉêó=ê~éáÇ=êÉÇìÅíáçåë=áå=ãÉÇá~=
íÉãéÉê~íìêÉ=ëìÖÖÉëíÉÇ=íÜÉ=Åêçé=Ü~Ç=ÄÉÉå=áêêáÖ~íÉÇI=~åÇ=ëäçïÉê=íê~åëáíáçåë=Åçãé~êÉÇ=íç=~áê=
íÉãéÉê~íìêÉ=áåÇáÅ~íÉÇ=íÜ~í=íÜÉ=ãÉÇá~=íÉåÇÉÇ=íç=Ü~îÉ=Ü~Ç=ÖêÉ~íÉê=íÜÉêã~ä=ÄìÑÑÉêáåÖ=~Ö~áåëí=
ê~éáÇ=~äíÉê~íáçåë=áå=íÉãéÉê~íìêÉK==

fåÑçêã~íáçå=Ö~áåÉÇ=Ñêçã=íÜÉ=äáíÉê~íìêÉ=ëìÖÖÉëíÉÇ=íÜ~í=ëçãÉ=Åêçéë=ã~ó=ÄÉ=ëÉåëáíáîÉ=íç=
ÉíÜóäÉåÉ=ÇìêáåÖ=íê~åëáíK=eçïÉîÉêI=íÜÉ=ÇÉÖêÉÉ=çÑ=áåàìêó=Å~å=ÇÉéÉåÇ=ëíêçåÖäó=çå=Åìäíáî~êI=
ÉñéçëìêÉ=íáãÉI=íÉãéÉê~íìêÉ=~åÇ=ÉîÉå=Å~êÄçå=ÇáçñáÇÉ=äÉîÉäëK=iÉîÉäë=çÑ=ÉíÜóäÉåÉ=êÉÅçêÇÉÇ=áå=
ÄÉÇÇáåÖ=Åêçéë=áå=íÜáë=éêçàÉÅí=ïÉêÉ=áå=íÜÉ=ê~åÖÉ=çÑ=NJOKR=ééãI=EíÜÉ=ÜáÖÜÉê=äÉîÉäë=~ÅÅçêÇáåÖ=íç=
íÜÉ=äáíÉê~íìêÉ=ÄÉáåÖ=éçíÉåíá~ääó=áåàìêáçìë=áÑ=ÉñéçëìêÉ=íáãÉë=ïÉêÉ=éêçäçåÖÉÇFK=cçê=Éñ~ãéäÉI=
fãé~íáÉåë=ñ=Ü~ïâÉêá=ÅîK=pìåÑáêÉ==ï~ë=ëÜçïå=íç=Ü~îÉ=UMJNMMB=ÑäçïÉê=~ÄëÅáëëáçå=~ÑíÉê=çåäó=Q=
Üçìêë=ÉñéçëìêÉ=íç=N=ééã=ÉíÜóäÉåÉ=Eaçëí~ä=ÉíK=~äKI=NVVNFK=qÜÉêÉ=ï~ëI=ÜçïÉîÉêI=åç=ÇáêÉÅí=
ÉîáÇÉåÅÉ=çÑ=áåàìêó=áå=~åó=Åêçéë=áåëéÉÅíÉÇ=áå=íÜÉ=ÜìÄë=ÇìêáåÖ=íÜáë=éêçàÉÅíK=

qÜÉ=éÉ~âë=áå=ÉíÜóäÉåÉ=Ç~í~=ÅçêêÉä~íáåÖ=ïáíÜ=íÜÉ=ÇÉÅ~óáåÖ=`Üêáëíã~ë=íêÉÉë=~åÇI=íç=~=äÉëëÉê=
ÉñíÉåí=íÜÉ=~Åíáîáíó=çÑ=íÜÉ=ãÉÅÜ~åáÅ~ä=Ñäççê=ëïÉÉéÉêI=~êÉ=éçíÉåíá~ä=Å~ìëÉë=Ñçê=ÅçåÅÉêåK=fí=ÇçÉë=
ÜáÖÜäáÖÜí=íÜ~í=ÄçíÜ=ÖêçïÉêë=~åÇ=êÉí~áäÉêë=åÉÉÇ=íç=ÄÉ=Å~êÉÑìä=íç=~îçáÇ=ÉñíÉêå~ä=ëçìêÅÉë=çÑ=
ÉíÜóäÉåÉ=Ü~îáåÖ=~=ÇÉíêáãÉåí~ä=áãé~Åí=çå=íÜÉ=ÅêçéK=qÜáë=~äëç=áåÅäìÇÉë=êÉëáÇì~ä=ÇçëÉë=çÑ=
ÉíÜóäÉåÉ=~ëëçÅá~íÉÇ=ïáíÜ=~=éêÉîáçìë=Å~êÖç=íÜ~í=Ü~ë=ÄÉÉå=ëÜáééÉÇ=áå=íÜÉ=äçêêáÉë=ìëÉÇ=Ñçê=
ÄÉÇÇáåÖK=EbíÜóäÉåÉ=Å~å=êÉã~áå=~ÄëçêÄÉÇ=çåíç=íÜÉ=ï~ääë=~åÇ=çíÜÉê=Ü~êÇ=ëìêÑ~ÅÉëFK==

qÉÅÜåçäçÖó=íê~åëÑÉê=

^=éêÉëÉåí~íáçå=áë=ÄÉáåÖ=éä~ååÉÇ=Ñçê=íÜÉ=_êáíáëÜ=_ÉÇÇáåÖ=~åÇ=mçí=mä~åí=^ëëçÅá~íáçå=^dj=áå=
cÉÄêì~êó=OMMTK==
 

^ÅâåçïäÉÇÖÉãÉåíë=

qÜÉ=éêçàÉÅí=íÉ~ã=~êÉ=ÉñíêÉãÉäó=Öê~íÉÑìä=íç=~ää=íÜÉ=åìêëÉêáÉëI=ÇêáîÉêë=~åÇ=êÉí~áäÉêë=ïÜç=Ü~îÉ=
ÜÉäéÉÇ=éêçîáÇÉÇ=áåÑçêã~íáçå=Ñçê=íÜáë=éÜ~ëÉ=çÑ=íÜÉ=éêçàÉÅíK==

=
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ëáãìä~íÉÇ=íê~åëéçêí=~åÇ=äçï=áêê~Çá~åÅÉ=äÉîÉäëK=eçêípÅáÉåÅÉI=OTW=OPVJOQNK=

kÉääI=qK^=~åÇ=oÉáÇ=EOMMMFK=cäçïÉê=~åÇ=éä~åí=Å~êÉ=Ó=íÜÉ=ONëí=`Éåíìêó=~ééêç~ÅÜK=pçÅáÉíó=çÑ=
^ãÉêáÅ~å=cäçêáëíëK=ïïïKÅÅÑÅKçêÖLÅÅÑÅ|ãÉÇá~LêÉí~áäÉêëLãÉÇá~LéÇÑLÅ~êÉ|ã~åì~äKéÇÑK=

pãáíÜI=qK=EOMMNFK=`~êáåÖ=Ñçê=mä~åíë=áå=íÜÉ=oÉí~áä=pÉííáåÖK=råáîÉêëáíó=çÑ=j~ëë~ÅÜìëÉííë=
bñíÉåëáçå=ëÉêîáÅÉ=äÉ~ÑäÉíK=
ÜííéWLLïïïKìã~ëëKÉÇìLìãÉñíLÑäçêáÅìäíìêÉLÑ~Åí|ëÜÉÉíëLÄìëáåÉëë|ã~å~ÖÉãÉåíLêÉí~áäKÜíãä

påáÇÉêI=^KI=m~äí~I=gKmKI=mÉçéäÉëI=qK=EOMMPFK=rëÉ=çÑ=äóëçéÜçëéÜ~íáÇóäÉíÜ~åçä~ãáåÉ=EimbFI=~=
å~íìê~ä=äáéáÇI=íç=ÉåÜ~åÅÉ=çéÉåáåÖ=~åÇ=êÉíÉåíáçå=çÑ=ÑäçïÉêë=çå=ÄÉÇÇáåÖ=éä~åíë=ÉñéÉêáÉåÅáåÖ=
ï~íÉê=ëíêÉëë=ÇìêáåÖ=êÉí~áä=ë~äÉëK=^Åí~=eçêíáÅìäíìê~ÉI=SOUW=UQVJURPK=

pÜî~êíëI=jKI=tÉáëëI=aK=~åÇ=_çêçÅÜçîI=^K=ENVVTFK=qÉãéÉê~íìêÉ=ÉÑÑÉÅíë=çå=ÖêçïíÜI=
éáÖãÉåí~íáçå=~åÇ=äçåÖÉîáíó=çÑ=éÉíìåá~=ÑäçïÉêëK=pÅáÉåíá~=eçêíáÅìäíìê~ÉI=SVW=ONTJOOTK=

pçåÖI=`K=~åÇ=iÉÉI=gK=ENVVQFK=bÑÑÉÅíë=çÑ=ÉåîáêçåãÉåí~ä=ÅçåÇáíáçåë=~åÇ=ÖêçïíÜ=êÉÖìä~íçêë=çå=
ÑäçïÉê=ÄìÇ=~ÄëÅáëëáçå=~åÇ=ÑäçïÉêáåÖ=çÑ=éçííÉÇ=Å~ãÉääá~K=gçìêå~ä=çÑ=íÜÉ=hçêÉ~å=pçÅáÉíó=Ñçê=
eçêíáÅìäíìê~ä=pÅáÉåÅÉI=PRW=PTMJPUSK=

píÉêäáåÖI=_K=~åÇ=jçäÉå~~êI=mK=ENVUSFK=qÜÉ=áåÑäìÉåÅÉ=çÑ=íáãÉ=~åÇ=íÉãéÉê~íìêÉ=ÇìêáåÖ=
ëáãìä~íÉÇ=ëÜáéãÉåí=çå=íÜÉ=èì~äáíó=çÑ=éçí=éä~åíëK=^Åí~=eçêíáÅìäíìê~ÉI=NUNW=QOVJQPQK=

táääá~ãëI=jK=KeKI=^åÇÉêëÉåI=iK=~åÇ=e›óÉêI=iK=ENVVRFK=mçëíéêçÇìÅíáçå=èì~äáíó=çÑ=éçííÉÇ=
é~íáçÜáí∆=êçëÉëK=^Åí~=eçêíáÅìäíìê~ÉI=QMRW=PPJPUK=

táääìãëÉåI=hK=~åÇ=càÉäÇI=qK=ENVVRFK=qÜÉ=ëÉåëáîáíó=çÑ=ëçãÉ=ÑäçïÉêáåÖ=éçííÉÇ=éä~åíë=íç=
ÉñçÖÉåçìë=ÉíÜóäÉåÉK=^Åí~=eçêíáÅìäíìê~ÉI=QMRW=PSOJPTNK=

tçäíÉêáåÖI=bKgK=ENVUSFK=pÉåëáíáîáíó=çÑ=î~êáçìë=Ñçäá~ÖÉ=~åÇ=ÑäçïÉêáåÖ=éçííÉÇ=éä~åíë=íç=ÉíÜóäÉåÉK=
^Åí~=eçêíáÅìäíìê~ÉI=NUNW=QUVJQVOK==

tçäíÉêáåÖI=bKgK=ENVUTFK=qÜÉ=ÉÑÑÉÅíë=çÑ=ÉíÜóäÉåÉ=çå=çêå~ãÉåí~ä=éä~åíëW=^=Åä~ëëáÑáÅ~íáçåK=
pÅáÉåíá~=eçêíáÅìäíìê~ÉI=PNW=OUPJOVQK=

vçìågìåÖI=hKI=pÜáå^ÉI=mI=eóÉgáåX=_K=~åÇ=há`ÜÉçäI=pK=EOMMPFK=bÑÑÉÅíë=çÑ=ÑäçïÉêáåÖ=ëí~ÖÉI=
íÉãéÉê~íìêÉI=~åÇ=îáÄê~íáçå=ÇìêáåÖ=ëáãìä~íÉÇ=íê~åëéçêí=çå=íÜÉ=éçëíéêçÇìÅíáçå=èì~äáíó=çÑ=
éçííÉÇ=h~ä~åÅÜçÉ=ÄäçëëÑÉäÇá~å~K=hçêÉ~å=gçìêå~ä=çÑ=eçêíáÅìäíìê~ä=pÅáÉåÅÉ=C=qÉÅÜåçäçÖóI=ONW=
PSVJPTQK=

=
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http://www.ccfc.org/ccfc_media/retailers/media/pdf/care_manual.pdf
http://www.umass.edu/umext/floriculture/fact_sheets/business_management/retail.html
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^ééÉåÇáñ=N=

^ÇÇáíáçå~ä=Ç~í~=ëÉíë=êÉÅçêÇÉÇI=ïÜÉêÉ=íÜÉ=Ç~í~=ÇìéäáÅ~íÉë=éçáåíë=ã~ÇÉ=É~êäáÉêK=

cáÖìêÉ=fK=kìêëÉêó=^=J=`êçé=Eé~åëóI=sK=ñ=ïáííêçÅâá~å~FK=^áê=íÉãéÉê~íìêÉK=NU=íçååÉ=êáÖáÇJÄçÇóI=
êÉÑêáÖÉê~íÉÇ=äçêêóK=jìäíáéäÉ=ÇÉëíáå~íáçåëK=
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Stored Overnight

Refrige. Off 18.00, 13-Sep

Refrige. On 7.30, 14-Sep

Arrive Swindon, 7.00, 14-Sep
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cáÖìêÉ=fffK=kìêëÉêó=b=J=`êçé=EìåâåçïåFK=^áê=íÉãéÉê~íìêÉK=PU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=
~êíáÅìä~íÉÇ=äçêêó=Ekçí=îÉêáÑáÉÇFK=jìäíáéäÉ=ÇÉëíáå~íáçåëK=
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cáÖìêÉ=fsK=kìêëÉêó=b=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóK=PU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=
~êíáÅìä~íÉÇ=äçêêó=Ekçí=îÉêáÑáÉÇFK=jìäíáéäÉ=ÇÉëíáå~íáçåëK=
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Probe back in cab ?

13.30, 12-Oct

=

=

© 2006 Horticultural Development Council 
 

 



cáÖìêÉ=sK=kìêëÉêó=b=J=`êçé=EìåâåçïåFK=^áê=íÉãéÉê~íìêÉK=PU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=
~êíáÅìä~íÉÇ=äçêêóK=jìäíáéäÉ=ÇÉëíáå~íáçåëK=
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Lorry loaded - 16.00,  12-Oct and parked in shade
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cáÖìêÉ=sfK=kìêëÉêó=b=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíóK=PU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=
~êíáÅìä~íÉÇ=äçêêóK=jìäíáéäÉ=ÇÉëíáå~íáçåëK=
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cáÖìêÉ=sffK=kìêëÉêó=b=J=`êçé=EìåâåçïåFK=qÉãéÉê~íìêÉ=Åçãé~êáëçåë=ÄÉíïÉÉå=Öä~ëëÜçìëÉI=
Çáëé~íÅÜ=~êÉ~=~åÇ=ëçáä=íÉãé=çå=~=íêçääÉóK=NU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=äçêêóK=qïç=
ÇÉëíáå~íáçå=êìåI=ïáíÜ=Ñáå~ä=Z=m~ÇÇçÅâ=tççÇI=hÉåíK=

Nursery E. 26-Apr 06
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Placed on lorry, 17.00, 25-Apr

Lorry departs Doors open
Doors open, Tonbridge

cáÖìêÉ=sfffK=kìêëÉêó=b=J=`êçé=EìåâåçïåFK=oÉä~íáîÉ=ÜìãáÇáíó=Åçãé~êáëçåë=ÄÉíïÉÉå=
Öä~ëëÜçìëÉ=~åÇ=Çáëé~íÅÜ=~êÉ~K=NU=íçååÉ=êáÖáÇJÄçÇóI=êÉÑêáÖÉê~íÉÇ=äçêêóK=qïç=ÇÉëíáå~íáçå=êìåI=
ïáíÜ=Ñáå~ä=Z=m~ÇÇçÅâ=tççÇI=hÉåíK=
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cáÖìêÉ=fuK=kìêëÉêó=d=J=`êçé=EãáñÉÇ=ÄÉÇÇáåÖFK=^áê=íÉãéÉê~íìêÉ=~åÇ=êÉä~íáîÉ=ÜìãáÇáíóK=NP=
íçååÉ=êáÖáÇJÄçÇó=~åÇ=åç=êÉÑêáÖÉê~íáçåK=jìäíáéäÉ=êìå=~êçìåÇ=b~ëí=^åÖäá~=Ó=ï~êã=ïÉ~íÜÉêK=
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cáÖìêÉ=uK=kìêëÉêó=d=J=`êçé=EãáñÉÇ=ÄÉÇÇáåÖFK=^áê=íÉãéÉê~íìêÉ=~åÇ=êÉä~íáîÉ=ÜìãáÇáíóK=NP=
íçååÉ=êáÖáÇJÄçÇó=~åÇ=åç=êÉÑêáÖÉê~íáçåK=jìäíáéäÉ=êìå=~êçìåÇ=b~ëí=^åÖäá~=Ó=ï~êã=ïÉ~íÜÉêK=

Nursery G. 23-June 06 
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cáÖìêÉ=ufKJ=kìêëÉêó=d=J=`êçé=EãáñÉÇ=ÄÉÇÇáåÖFK=^áê=íÉãéÉê~íìêÉ=~åÇ=êÉä~íáîÉ=ÜìãáÇáíóK=NP=
íçååÉ=êáÖáÇJÄçÇó=~åÇ=åç=êÉÑêáÖÉê~íáçåK=jìäíáéäÉ=êìå=~êçìåÇ=b~ëí=^åÖäá~=Ó=ïÉ~íÜÉê=ÅççäK=

Nursery G. 27-June 06 
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	Project Title
	Grower Summary
	Science Section
	   Characteristics of the ‘average’ run
	   Highest and lowest absolute temperatures recorded during transit 
	   Media temperatures v crop air temperatures
	   Exposure to light and darkness
	 Grower Summary
	PC 234
	Headline
	No one single factor was directly associated with loss of quality in bedding plants during the transport stage, but extremes of temperature, humidity and ethylene were recorded in commercial conditions, albeit infrequently.
	Background and expected deliverables
	 Loss of quality of bedding plants can occur during the transport and retail chain.
	 Poor quality plants undermine consumer confidence and loyalty to a retail chain or nursery.
	 The extent to which transport conditions contribute to loss of quality in bedding plants is undetermined.
	 Identifying reasons for loss in quality will clarify where responsibility lies and help avoid litigation. 
	 The research aims to identify the key stress factors that result in loss of crop quality during transit, and what practical techniques growers may be able to adopt either to reduce the incidence of stress, or increase crop tolerance to it. 
	 Protocols need to be developed that will help growers, hauliers and retailers ensure that high quality crops reach the market place without deterioration.
	Summary of the project and main conclusions
	 Transportation profiles (‘runs’) for bedding plants could be quantified and characterised. 
	 The majority of transport runs were recorded at temperatures between 11oC and 16oC, although some runs in summer were warmer 18-21oC.
	 Data from previous literature suggests transporting bedding plant species ‘as cool as possible’ without risking chilling injury, but specific recommendations vary between different authors.
	 In general, temperatures in excess of 20oC should be avoided. Loss of quality due to the build up of ethylene and dark respiration are likely to get worse as temperatures rise.
	 The project showed there were a few ‘untypical’ runs, where recorded temperature and humidity may be potentially stressful to bedding plants. 
	 Both refrigerated and non-refrigerated wagons were commonly used to transport bedding. 
	 Variation can occur between the temperature a driver believes the crop is held at and the actual temperature, (possibly by as much as 4oC).
	 On moving plants during transit they can be exposed to rapid transitions of temperature and humidity (e.g. from 11 oC to 35oC in a few minutes).
	 During transportation, plants are effectively in the dark, for periods of up to 48 hours (and possibly longer although this was not recorded). According to the literature 36-48 hours in darkness is at about the limit for some bedding plant species.
	 During these longer runs relative humidity may be 100%, with temperatures as high as 21 or as low as 11oC throughout.
	 Data for canopy air temperature and temperature of the growing medium were similar for pack bedding. Any deviations were usually associated with watering of the medium.
	 Sensitivity to ethylene during transportation is strongly dependant on cultivar, exposure time, temperature and even carbon dioxide levels.
	 Levels of ethylene recorded in bedding crops in this project were in the range of 1-2.5 ppm. Data from the literature would suggest that these levels are potentially injurious over prolonged exposure periods. There was no direct evidence of ethylene injury, however, when commercial crops were removed from wagons. 
	 High ethylene levels were recorded in re-distribution centers ‘hubs’, but these were associated with the presence of a decaying crop (> 20 ppm) or diesel powered machinery (>2.5 ppm).
	 Ethylene levels tended to be promoted by the use of enclosed packaging materials, such as shrink-wrapped trolleys or enclosure in cardboard boxes.
	 Watering of the crop is an issue for concern – there were examples of crops arriving at their destinations with dry growing media (beginning to wilt) and crops with foliage (and flowers) drenched in water.
	Financial benefits
	 Differentiating loss in quality due to transportation per se and to that of subsequent management issues (e.g. lack of watering at the garden centre) is difficult to determine. 
	 Nevertheless, studies in the USA (Armitage, 1993) suggested that up to 20% of floricultural products in the USA could become damaged during transit and retail.
	 Although it is unlikely that such high losses occur in the UK, even a 5% loss of sale of bedding plant material could equate to a retail value of approx. £7 million p.a. (Anon, 2002).
	Action points for growers
	 Growers / retailers need to recognise that light levels at dispatch points, hubs etc. are probably not contributing to any energy gain in the crop. (i.e. the plants have the potential to start deteriorating once removed from the growing environment). Crops need to be moved through dispatch and transportation stages as quickly as possible. Avoid transportation runs > 48 hours.
	 Plants should be removed from Danish trolleys by the retailer, as light levels are so low in the middle that plants will quickly stretch and deteriorate.
	 Evidence to date suggest growers should strive to water a crop well (to ensure a moist medium), but some time before loading so as to allow the foliage to dry off. High humidity levels during transit will result in little evaporation of water from the leaves. Water before loading, but allow foliage to dry before being placed on wagons.
	 Growers and retailers need to be careful to avoid external sources of ethylene. Damaged crop material and petroleum / diesel powered machinery needs to be eliminated from any crop growing or handling environments.
	 Ethylene itself is produced in some food and flower crops and growers need to be sure that bedding plants are not being placed in environments that may have residual high levels of ethylene (e.g. Ethylene can remain absorbed onto the walls and other hard surfaces of the lorry wagon). Take action to avoid mixed crop types and enquire from haulage companies what previous loads were, if you have any concerns.
	 Hauliers need to be aware that temperature settings on wagons may not be particularly accurate and that temperatures can be 3 to 4oC different from the set point.
	 Until further research is conducted growers should avoid shipping crops at temperatures ≥ 20oC. Detrimental effects due to ethylene, lack of light and high humidity are worse at higher temperatures.
	 Care needs to be maintained when transporting chilling sensitive species (e.g. impatiens, marigold or zinnia) in mixed loads, as wagon temperatures may be low enough to cause chilling injury.
	 Ensure crops are disease free before transport; high temperatures and humidity will encourage disease development and spread.
	 
	 
	Science Section
	Introduction
	Quality is a key issue for any retailed product, not only to ensure customer satisfaction for a given sale, but also to maintain customer / retailer confidence and loyalty in the product in future. Unlike non-perishable goods;- shoes, televisions, cars, etc. bedding plants are a living product and hence, particularly vulnerable to injury from inappropriate environments or handling. Even relatively short periods in sub-optimal conditions can result in injury and loss of crop quality. Thus to ensure customer satisfaction, growers not only have to produce a high quality crop in the first instance, they need to be able to ensure it reaches the market place without deterioration. 
	Although the majority of bedding reaches market in good quality, anecdotal evidence suggests loss in crop quality can occur on occasions, and batches can be rejected by retailers. Previous research has confirmed that high quality plant material can suffer significant reductions in quality over short time intervals when transported in commercial vehicles (Langton et al., 2002; Edmondson and Parsons, 2005). A key element identified in PC 200 was that bedding plants in flower can leave a nursery in good quality, yet arrive at the retail site with a considerable reduction in quality. Armitage (1993) estimated that as a result of poor handling during transit and retail, up to 20% of floricultural products in the USA could become damaged, reduced in price or even become unsaleable. Although it is unlikely that such high losses occur in the UK, even a 5% loss of sale of bedding plant material could equate to a retail value of approx. £7 million p.a. (Anon, 2002). Also an improved understanding of the factors that influence crop quality during transportation, will help clarify where responsibility lies, should crops be rejected and litigation procedures take place.
	This research aims to identify the key stress factors that result in loss of crop quality during transit, and what practical techniques growers may be able to adopt either to reduce the incidence of stress, or increase crop tolerance to it. The research is divided into 2 phases:
	1. Data acquisition from commercial transport and distribution chains, investigating typical variations in temperature, humidity, light and ethylene levels that occur from the point of dispatch on the nursery through to the point of sale. (Year 1)
	2. Using controlled environmental facilities, clarify which environmental variables are critical in determining crop quality and whether there are practical techniques growers and transport companies might adopt to improve crop robustness and minimise the effects of stress post-production. (Years 2 & 3).
	During year 1 (Phase 1) the dynamics of bedding plant transport in commerce were studied in an attempt to collate information on:
	 The range of temperatures and humidities experienced in the transport and distribution chain over the course of a year, and identify the frequency of extremes.
	 Common handling protocols that influence exposure to light, water availability or leaf wetting. 
	 The types of transport commonly used (e.g. lorry size, presence of temperature control etc.) and typical duration of transport ‘runs’.
	 Crop exposure to ethylene during transport / distribution and its possible impact on bedding species.
	In an attempt to put the information gained in context, a review of the literature was carried out covering previous research into the transport of bedding and other ornamental plants.
	Review of current literature relating to the transport of bedding plants and other ornamentals 
	Previous research dedicated solely to the transport of bedding plants is limited, certainly compared to the literature relating to pot-grown ornamentals (flowering and non-flowering) used primarily as house-plants. Armitage (1993) states that less than 5% of research dealing with post-production quality in ornamentals actually involves bedding plant species. Despite production systems often being different between pot-plants and bedding (esp. modular or pack bedding), important information can be gleaned from data on the transport of pot-plants. As such, relevant information from the pot-plant sector is included in this review, and where appropriate used to address some of the problems encountered with the transport of bedding plants. 
	Bedding plant studies
	Experiments focused exclusively on the transport of bedding material have been carried out primarily by the University Extension services in the USA. For example, Armitage (1993) highlighted temperature and ethylene as being the key factors that bedding species are likely to be vulnerable to during transit and retail. He divided species into 2 groups based on temperature optima:- 10-13oC for e.g. Calendula officinalis, Viola x wittrockiana (pansy), Petunia x hybrida and 15-17oC e.g. for Begonia semperflorens, Impatiens wallerana, Celosia plumosa. Groupings that appear to align closely with differences in chilling tolerance between the species. Although Armitage (1993) advocates keeping temperatures cool during shipping, the temperatures he recommends are higher than those recommended by Nell and Reid, (2000) for comparable species. For example, these authors claim that pansy and Petunia can be stored at 2-4oC, Begonia 2-13oC and Impatiens 10-16oC. Indeed, they claim that in the USA 
	“Temperature during storage and transportation are too high in the industry today” 
	In this scenario, however, they are discussing all ornamental crops, cut flowers, pot-plants and bedding. Nevertheless, there seems to be some ambiguity, about specific temperatures for individual bedding plant species.
	Excessively high temperatures can cause reduced shelf-life and loss of quality (see later section), but specific studies on bedding are limited. High temperature (20oC) during post-production stages was cited as causing plant collapse in Primula, although only in one, red flowered variety (Høyer and Kristensen, 1991). In this particular study, the authors suspected that that root damage induced by sciarid fly larvae during production was the cause, but that this was only expressed when plants were later placed under warmer temperatures during transit:- There was no wilting when other plants were kept at 13oC. 
	Armitage (1993) also alludes to the effects of ethylene, although data on commercial crops has not been quantified. Nevertheless, experiments under controlled environments showed that there were variations in sensitivity to ethylene between species. For example, Calendula officinalis, Lobularia maritima (alyssum), Tagetes spp. (marigold), Zinnia elegans were considered insensitive; Begonia semperflorens, Solenostemon scutellaroides (coleus) and Petunia x hybrida classed as moderately sensitive and Impatiens wallerana, Pelargonium x hortorum (geranium), Salvia splendens and Antirrhinum majus as highly sensitive to ethylene (Armitage, 1993; Smith, 2001). Results also indicated that higher transportation temperatures and poor ventilation would increase the risk of ethylene injury. Most research studies support this position (see section on other crops types), but one study on Petunia suggested that in this species at least, lower growing temperatures (17oC day / 12oC night) were associated with higher ethylene production (Shvarts, et al., 1997). Ethylene concentrations as low as 0.01-5 ppm (= 0.01-5 μl l-1) may induce injury in some species (Willumsen and Fjeld, 1995) but extent of damage is often a function of exposure time, highlighting the need for good ventilation during transport and storage (Høyer, 1984). 
	In his review of bedding plant production, Armitage, (1993) ranked the factors that strongly influenced post-production quality and divided these between production issues and handling and transport issues. Although some of these factors may relate to conditions in the USA, they are a useful reference point for this study (Tables 1 and 2).
	The lack of watering during post-production stages and hence loss of quality through drought has been a concern for many bedding plant growers, especially since there is limited volume of media associated with most pack and other bedding plant containers. The use of wetting gels and surfactants have been investigated, both in an attempt to retain moisture in the peat based media, and to help re-wetting at the retail stage. Million et al., (2001) working on Chrysanthemum and Petunia concluded that surfactants needed to be added as a drench immediately prior to shipping the crop, to obtain any effect.
	Table 1. Production factors that influence bedding plant shelf life (reproduced from Armitage, 1993 and Armitage, 1986).
	Factors 
	Comments
	Importance
	1. Beginning production
	Sowing time
	The later the sowing and higher temperatures, the more stress on plants in the retail shelf. Late sowings should be planted in larger containers.
	3
	Container volume
	Should be as large as economically possible – helps overcome infrequent watering at retail
	5
	Medium
	If the mix is well-drained and well-aerated, so that a good crop can be produced, this is of little importance. Research showed though that adding 10% soil helped shelf-life
	2
	Hydrogels
	May be effective but research results contradictory
	3
	2. During production period
	Growth regulators
	If grown in warm conditions without growth regulators, plants will be leggy and decline rapidly
	4
	3.Toning practices (acclimatization)
	Temperature
	Reduce temperature by 3 to 5oC when flower bud is visible
	4
	Fertility
	Reduce fertility concentration by 50% when flower bud is visible
	5
	Water
	Reduce watering frequency by 50% when flower bud is visible
	5
	4. Out the door
	Ensure all dead leaves and flowers are removed and the medium is moist
	5
	 
	Rating: 5 = very important; 1 = little importance
	 
	Table 2. Dispatch and transportation factors that influence bedding plant shelf-life (reproduced from Armitage, 1993).
	Factors 
	Comments
	Importance
	1. Dispatch area
	No petrol or diesel engines
	Engines emit large amounts of ethylene – use electrical / battery operated machinery
	5
	Keep cool
	Cool temperatures reduce sensitivity to ethylene
	3
	Keep well-ventilated
	Air movement and ventilation will reduce the risk of ethylene build up
	4
	2. In the truck
	Handle plants gently 
	Rough handling breaks stems, leaves and flowers and promotes ethylene release
	4
	Keep truck cool (12-16oC)
	Cooling reduces transpiration, respiration and the effects of ethylene. If a non-refrigerated truck is used then travel in evening / early morning when coolest 
	5
	Rating: 5 = very important; 1 = little importance
	Armitage (1993) claims the effects of adding wetting gels is non-conclusive, but that the addition of soil or green compost (e.g. Impatiens; Klock-Moore, 2001) to the medium may help water retention and avoid hydrophobic conditions in the peat. Antitranspirants applied to the foliage of bedding species has been attempted too, but with only limited success in extending shelf-life (Gehring and Lewis, 1980). Snider et al., (2003) however, claimed that spraying Impatiens with lysophosphatidylethanolamine (LPE), a natural occurring lipid, increased flower retention after drought stress. The use of buffered phosphate fertilisers applied during production have also been cited as improved tolerance to drought, through their action of extending root proliferation within the module and promoted more compact shoot growth, i.e. lower transpiration rates (Borch et al., 1998; Borch et al., 2003).
	Studies not specific to bedding
	Transport
	Research investigating problems with the transport of pot-plants (Høyer, 1997a) indicated that recorded temperatures in the wagon could vary significantly compared to the set-point value. Temperatures were monitored during 66 delivery trips in 2 trucks which were transporting potted plants. Compared with the thermostat set point of 16oC, the mean delivery trip temperatures varied between 11.3 and 21.6oC with up to 3oC differences within the body of a truck at any one time. The temperature in the body of one of the trucks was found to be strongly influenced by the time of year. The data collected suggested that air circulation was poor and under these conditions water may condense on plants. Høyer (1997a) concluded that the lack of temperature management in trucks would reduce the post-production life of plants, but without any evidence of direct physical damage to the plants. Improved air circulation appeared to help alleviate the problem and it was concluded that warm air must be supplied from the bottom of the body of the truck and cooler air from the top.
	Ventilation is also critical in determining exposure to ethylene. Again Høyer’s work (1989 and 1995) covering 70 deliveries suggested that the build-up of ethylene during pot-plant transport appeared to be dependent on (1) adequate ventilation, (2) the rate of ethylene production by the load, (3) ethylene production from the material of which the walls were made, and (4) residual ethylene adsorbed onto the truck lining from previous loads and high-ethylene-producing crops. Two trucks were monitored and in one truck, 0.05 μl l-1 (0.05 ppm) ethylene was reached occasionally, while in the other this level was exceeded on 12 occasions for more than 24 hours. Interestingly, damage received by pot-plants during transport did not cause complaints from wholesalers. There is no comment on what consumers thought!
	Simulated transport studies on pot plants have shown that extended storage periods and higher temperatures have caused increased bud drop (Al-Saqri et al., 2003), bud deformation and longer internodes (Sterling and Molenaar, 1986) and shorter flower and plant longevity (Hartley, et al. 1995; Leonard et al., 1995). Borch et al., (1996) carried out studies in an attempt to simulate transport conditions imposed on potted rose. The main causes of reduced postharvest longevity were wilted flowers, infection by Botrytis and an increased number of yellow buds. The authors found that when plants were assessed 18 days after treatment there were no differences in the percentage wilted flowers for all plants subjected to 0-2 days simulated transport, but there were increases in some cultivars after 4 days simulated transport. The degree of wilting was also dependent on the origin of the plants, and was generally less severe in summer than in winter. Other studies by this group showed large effects between different cultivars of roses, for example, flowers on Rosa cv. Elegant Parade were badly damaged by simulated transport (e.g. 4 days), whereas those in R. cv. Dreaming Parade were not. Indeed, some un-opened buds could develop normally in this cultivar as long as the transport period was not excessive (Høyer, et al., 1996). Work by Nell and Noordegraaf, (1992), however, showed that flowering potential in potted rose could be inhibited by simulated transport treatments, but the effects were minimised by exposing the crop to higher light levels during the post-production period. The developmental stage of the rose crop at the time of transport appears to affect the number and quality of flowers produced subsequently (Williams et al., 1995).
	Early work investigating transport simulation in poinsettia has been shown to reduce shelf-life by approximately 2 weeks compared to plants that were moved directly from growing to household conditions (van Dijk and Barendse, 1991) Treatments, however, included storage in darkness for 7 days, which is probably extreme by bedding plant standards.
	Ethylene
	The effects of ethylene on plant development are well-documented (e.g. Woltering, 1987; Willumsen and Fjeld, 1995; Høyer, 1996). Symptoms of damage include premature dropping of foliage and flowers or premature flower death (Smith 2001). Flower petals become translucent, some plants develop adventitious stem roots, and petioles may twist (epinasty). Sources of ethylene include; exhaust from cars, trucks and non-electric forklifts; pollutants such as cigarette smoke; plants and flowers that are under stress; fungi such as Botrytis and some bacteria; incomplete combustion and / or poorly ventilated heaters located in enclosed greenhouses; and from fruits and vegetables. Generally, reproductive tissues produce more ethylene than vegetative parts. Interestingly, buds themselves are a source of ethylene but also a source of auxins, which promote and inhibit bud abscission, respectively (van Meeteren and van Gelder, 1995). Often the higher the temperature, the less ethylene it takes to induce plant disorders.
	Previous studies involving ethylene and transportation have concentrated on cut flowers and pot-plants. Woltering evaluated responses in various foliage and flowering potted plants back in 1986. Plants were exposed to 0 to 15 ppm ethylene for 24 or 72 h at 20oC darkness. Toxicity symptoms on foliage plants were characterised by abscission and yellowing of leaves. Flowering pot-plants showed abscission of flowers, flower buds or of whole inflorescences. In general, abscission of leaves was only observed when plants were exposed to ethylene for 72 h while abscission of flowers and flower buds appeared after 24 h of ethylene treatment. Woltering (1986) could divide the species under test into classes based on ethylene sensitivity. 
	Post-production longevity and sensitivity to short-term ethylene exposure has been studied in minature roses (Rosa hybrida). Twelve different cultivars were treated with a continuous flow of 1 ppm ethylene at 20oC for 24 h, when plants were at marketable stage (3-5 open flowers) (Leonard et al., 2005). The magnitude of ethylene injury, the time before injury was evident and the plant part affected was found to be cultivar-dependent. For most cultivars, it took several days before the effects of ethylene were apparent, although sometimes injury was noticeable after 24 h. Short lasting cultivars were consistently found to be sensitive to ethylene, while most, but not all, long lasting cultivars were tolerant. In a study by Muller et al., (2000) rose plants subjected to simulated transportation stress, had reduced shelf-life (In R cv. Bronze from 7 to 6 days and in R. cv. Vanilla from 23 to 17 days). In R. cv. Bronze, the stress resulted in a modest increase in ethylene production, but in Vanilla, it had no effect on the low ethylene production by flowers. Nevertheless, pre-treatment with the ethylene action inhibitor 1-methylcyclopropene (1-MCP) before transport simulation improved display life of both cultivars.
	Higher temperatures have been shown to acerbate the effects of ethylene, with quicker leaf drop noted in Radermachera sinica at 15oC compared to 10oC (Labouriau and Høyer, 2001). One paper studying Capsicum  transplants (Kays et al., 1976) also suggested that higher CO2 levels could increase ethylene release from the crop. Presumably CO2 will increase in most crops when they are enclosed during transit and ventilation is poor. Similarly, other studies suggest temporary water stress and wilting can be a precursor to ethylene evolution from the tissues (Mayak and Faragher, 1986).
	Some species may be very sensitive to ethylene. Hibiscus rosa-sinensis had extensive abscission of flower buds after 24 h of exposure to 0.05 ppm. In addition to the ethylene response, extensive bud drop was caused by darkness or low light levels (Høyer, 1997b).
	A number of chemical, anti-ethylene products have been used in the protection of cut flower and pot-plant crops. Particularly, the use of silver thiosulphate (STS) to offset ethylene induction has been used in a wide range of crop types (e.g. Moe and Smith-Eriksen, 1986; Høyer, 1986, 1998a; Custódia et al., 2001). Leaf abscission caused by ethylene can be reduced by STS (Høyer, 1998a). Treatment with 4.05 mM STS, 1 or 11 days before ethylene exposure, considerably reduced the ethylene induced abscission, but with little noted effect of the treatment when applied 21 days before ethylene exposure.  
	Of bedding species, Impatiens has been identified as relatively susceptible to ethylene damage. Exposure to exogenous ethylene caused corolla abscission in New Guinea impatiens (Impatiens x hawkeri cv. Sunfire), with 80-100% abscission resulting even after only 4 hours exposure to 1 ppm ethylene. Simulated shipping of untreated control plants caused approximately 65% abscission. (Dostal et. al., 1991). Pre-treating plants with STS or (aminooxy)acetic acid before simulated shipping gave positive results, with either substance reducing abscission to approximately 20% when applied at 1.0 mM. When pre-treated plants were exposed to set concentrations of ethylene (1 ppm) however, (rather than simulated transport per se), responses were markedly different and only the STS reduced corolla abscission. This suggests that the (aminooxy)acetic acid may be involved in minimising corolla abscission during transport, but this may not relate to an anti-ethylene response. Variations in results between simulated transport experiments and those where plants are simply exposed to an ethylene concentration, may again suggest (see Høyer, 1997b) that other factors contribute to loss of quality, or that there are interactions between ethylene and some of these other factors (light, humidity, temperature, pathogen presence etc.).
	Temperature and humidity
	In an attempt to determine the best packing sleeve for potted cyclamen, Geoffroy and Vial, (2004) evaluated changes in environmental condition during transit and distribution. At the time of conditioning, temperature was 19oC and relative humidity (r.h.) 80%. During the waiting phase before, and during transport itself, r.h. was 100% and the temperature decreased to 16oC. The authors found that the duration of exposure to 100% r.h. varied with the type of film used (pre-stretched, classical, perforated or net).
	Work on Kalanchoe blossfeldiana showed that post-production quality was significantly affected by flowering stage and transport temperature during transit (YounJung, et al., 2003; Leonard and Nell, 2000). Plants transported at 18oC had shorter longevity, but increased flowering rate, than those at 12oC. Plants that had low flower rates at time of transportation (5%), had greater longevity than those that were already well into bloom (50% flower cover). 
	Inappropriate humidity during production has been linked with quality problems (Hendriks, 2001), and it must be assumed that this factor during transit also may influence shelf-life, especially if the crop is exposed to too high or too low a humidity for a prolonged duration. Responses again may be species specific, for example high humidity during production caused loss of quality in cut roses, but no affect in Chrysanthemum, Euphorbia (poinsettia) or Begonia (Mortensen, 1998), and even appeared to improve shelf-life in Argyranthemum (Høyer, 1998b). In contrast to Mortensen (1998), Fjeld (1986) found high humidity (90%) during production of Begonia induced stem elongation and loss of quality. It is recognised that high humidity will induce the spread the Botrytis and other pathogens, especially if plants have been stressed excessively or physically damaged, but direct effects of high humidity associated with transit are not well-documented. Problems may not be restricted to high humidity; low humidity (e.g. < 80% r.h.) can result in bud drop in some flowering pot-plants (Song and Lee, 1994).
	Light
	Unlike foliage, pot plants where light acclimatization is important, it is generally considered that high light levels should be maintained over bedding plants during production and on the retail bench (Armitage, 1993; Fjeld, 1986). Interestingly, work on pot rose, showed that bud drop was increased after transport, when plants were placed in a simulated retail environment with only 1 W m-2 light provided. The authors concluded that bud drop can be minimized by high post-production irradiance levels following transport (Nell and Noordegraaf, 1992). 
	A lack of light during shipping was attributed to leaf drop in Ficus, but the experimental periods examined (7 and 14 days darkness, Mulderij, 1991.) were in excess in what would be considered appropriate for bedding. Nell and Reid (2000), suggest that 2-3 days is the maximum storage / transport time for a range of bedding, possibly because lack of light and ethylene become significant factors after this. This is broadly  in line with specific crop information provided by Armitage (1993), where, for example leaf chlorosis can occur after 48 darkness (Pelargonium), or young flower buds abscise after 36 hours (Impatiens).
	Nutrition and irrigation
	There appears to be a consensus that high fertiliser feeds (particularly nitrogen, Druege, 2001; ter Hell and Hendiks, 1995) during production of both flowering and foliage ornamentals can reduce shelf-life and encourage physiological disorders (Nell and Barrett, 1990). Armitage (1993), however, is clear to point out that this should not be interpreted as giving no feed during the latter stages of production. Work on Petunia, suggested that flower quality at retail was enhanced when the normal fertiliser rate of 200 ppm was reduced to 100 ppm at the first flower bud stage (Armitage, 1986). Information on nutritional responses and transportation in other bedding species appears limited. Armitage (1993) suggests that nutrition levels can be reduced in line with lower irrigation frequencies during the last week or so of production (see toning practices, Table 1).
	Due to problems associated with drought, many growers may wish to thoroughly irrigate the crop prior to transport, however, work from PC 200 (Edmondson and Parsons, 2005). suggested that irrigation prior to dispatch did not necessarily maximise quality and more work is required to determine the advantages / disadvantages associated with irrigation before transport and leaving flowers / foliage wet.
	Vibration
	The extent to which vibration during transport causes injury appears to vary with crop, and packing materials employed. Bulle et al., (2000) stated that vibration caused severe damage to leaves and open flowers of pot-plants with greater than 40% of the open flowers of Achimenes, Impatiens and Streptocarpus being damaged after 2 days treatment. They found no long term physiological effect though, and concluded that shelf-life appeared to be more influenced by a dark period than by vibration. In contrast, in Kalanchoe, YounJung, et al., (2003) found little direct damage from vibration in transit. 
	Concluding points
	The literature suggests that a range of environmental variables can act independently, or in combination to affect ornamental plant quality during transit. One of the next steps in this project will be to correlate information gained from the commercial practices for bedding in the UK (Phase 1) to the information supplied from the literature. Information specific to bedding is scarce, but unfortunately, even what is available can be contradictory (e.g. tolerance to chilling and dark durations). This possibly reflects the wide variety of cultivars grown and different cropping techniques employed. Nevertheless, it is hoped that Phase 2 of this project can help clarify some of the key factors involved, especially in the context of the UK bedding plant industry.
	Materials and Methods
	From a period between April 2005 and July 2006, approximately 25 separate transport movements (transit runs or runs) were monitored and information collected on crop temperatures (temp.), relative humidity (r.h.) and logistics of the movement (nursery location, destination, timings etc).
	Temperature and humidity data was collected via probes (TinyTag, Extra-3580, Gemini Data Loggers, Chichester, UK) placed onto a pack of bedding plants, which had been located on a ‘Danish trolley’ (or occasionally a card board box or pallet). Probes were usually placed in a central location in the middle shelf of the trolley, although they could be placed elsewhere to look at variations in temperature due to location within the load. The probes were set to record data every 10-15 minutes and could be programmed for a duration of 55 days. On a number of runs, media temperature was recorded in parallel with air temperature at the crop canopy level.
	Nurserymen and drivers were requested to place probes within their crops and to return these for downloading after a single, or series of transport runs. In addition, they were also asked to fill in a short questionnaire to provide supplementary information on time of loading, departure, arrival, no of intervening stops, weather conditions and type of crop and lorry (wagon). Data from these questionnaires were then used to interpret alterations in the temperature and humidity data sets, derived from the probes. 
	On a limited number of occasions, information from these sources were augmented by visual inspection of crop quality, by one or more consultant being present when a crop arrived at its intermediate or final destination. 
	Six nurseries and one retailer actively took part in the project and helped co-ordinate the collection of data. In the vast majority of cases, the crop was a bedding plant type, although other crops could also be included in the cargo, for example, containerised roses. Nevertheless, probes were always placed on a pack or pot of a bedding plant species. A range of different lorry types were examined (e.g. from 13 to 38 tonne vehicles, refrigerated v non-refrigerated) and different durations of runs and numbers of deliveries. 
	Results and Discussion
	Characteristics of the ‘average’ run
	One of the first objectives of the project was to understand the temperature and humidity changes that crops were exposed to during transportation. No two runs were identical, however, generic information could be gained by comparing a number of different data sets. For example, it was clear that the crop would often be exposed to a sharp temperature decline when it was loaded. This was either due to the wagon being naturally cooler (shaded, damp etc) or it had been pre-chilled by the lorry’s refrigeration unit. In addition, some of the downward temperature trends may be related to watering the crop in dispatch, just prior to loading. Often (but not exclusively), the temperature in the wagon itself was relatively stable, with very few sharp transitions, although ‘troughs and peaks’ could occur when doors were opened. A typical (or ‘average’) data set is depicted in Figures 1 (temperature) and 2 (relative humidity, r.h.). In the majority of cases the reduction in temperature when the crop is placed in the wagon is matched with a rise of r.h., often to 100%. 
	For this particular run on 10 May 2006, weather conditions at time of departure were quoted as overcast and cool (10-14oC), and once the crop (38 trolleys of Antirrhinum) was placed inside the wagon, temperatures were approx 12.5oC  for air and 12oC  for roots during transit. Outside temperatures at arrival, however, were 21.5oC, but this did not appear to have influenced those within the wagon. It was not clear in this scenario whether the wagon’s refrigeration unit was operating. On arrival, plants were scored for quality and were deemed to be top quality (10 / 10 score) implying no immediate loss of quality during transit.
	Figure 1. Nursery B - Crop (Antirrhinum). Air and soil temperature. Articulated rigid-body (refrigeration not stated). Single run to Swindon, Wilts. 
	Figure 2. Nursery B - Crop (Antirrhinum). Relative humidity. Articulated rigid-body (refrigeration not stated). Single run to Swindon, Wilts.
	Stored the night before
	For a number of nurseries it was more convenient to load a lorry the night before departure, so as to allow a quick departure the following morning. Temperatures during this night storage period could be relatively high , or relatively low, depending on time of year, weather conditions and whether the chilling unit was being employed. In some cases the back door of the lorry was left open to help reduce temperature and humidity. The lowest recorded night temperature was approx. 11oC (Figure 3), with 100% r.h. (Figure 4) and highest was 23oC (Figure 5) with again r.h. reaching 100% (Figure 5). In both these cases a non-refrigerated wagon was used and in the case of the higher temperatures, the wagon doors were left open in an attempt to avoid excessive heat. 
	Variability in temperature and humidity during transit.
	Lorry type (and in non-refrigerated lorries, weather) had a strong influence over the temperatures the crop experienced during transit. For example, temperatures were often stable, when chilling units were used (Figure 6), but more variable when they were not (Figure 3 and Figure 8). Similarly, r.h. was more uniform (Figure 7) under more stable temperatures and more variable as temperatures oscillated (Figure 9). 
	Figures 8 and 9 represent one of the most variable data sets recorded. This wagon was non-refrigerated and the crop appeared to be largely influenced by the ambient conditions outside. There was a slow reduction in temperature (reaching 9.2oC) during the night following loading, then a progressive increase as the lorry proceeded to deliver its load to a number of garden centres. At the final destination, air temperature was 27oC and soil temperature was 22oC. Humidity fluctuated during the delivery period, but generally decreased with time and with the removal of the load in batches. One of the biggest drops in r.h related to the delivery at Brocksworth, and this correlated with the lorry doors being open for longer than at other deliveries (45 minutes compared to the more usual 20 minutes). This may also relate to a greater proportion of the crop being removed at this destination (hence, higher temperatures and lower r.h. afterwards).
	Figure 3. Nursery B - Crop (bedding and roses). Air and soil temperature. 18 tonne, rigid-body with opaque roof (no refrigeration). Multiple run with final destination High Wycombe, Bucks
	 Figure 4. Nursery B - Crop (bedding and roses). Relative humidity. 18 tonne, rigid-body but opaque roof (no refrigeration). Multiple run with final destination High Wycombe, Bucks.
	Figure 5. Nursery G - Crop (mixed bedding). Air temperature and relative humidity. 13 tonne, rigid-body and no refrigeration. Multiple run around East Anglia – warm weather.
	 Figure 6. Nursery A - Crop (unknown). Air and soil temperature. 18 tonne, rigid-body, refrigerated lorry (refrigeration unit on – not verified). Short, multi-drop run to Wokingham, Berks.
	Figure 7. Nursery A - Crop (unknown). Relative humidity, 18 tonne, rigid-body, refrigerated lorry (refrigeration unit on – not verified). Short, multi-drop run to Wokingham, Berks.
	Figure 8. Nursery A - Crop (unknown) Air and soil temperature. 18 tonne, rigid-body, non-refrigerated lorry. Multi-drop run to Hazelfield (Glos.).
	Figure 9. Nursery A - Crop (Unknown). Relative humidity. 18 tonne, rigid-body, non-refrigerated lorry. Multi-drop run to Hazelfield (Glos.).
	It is interesting to note that although the data comparisons contrasted strongly between Figures 6 & 7 and those of Figure 8 & 9, the data sets are from the same nursery recorded over the same day. This highlights, the extent to which vehicle type and transport dynamics may vary even within the one company. Indeed, another data set was also recorded from this nursery over the same period (Figures 10 and 11). It is less clear in this run as to whether the crop was artificially chilled, as the temperature decreased more gradually compared to that in Figure 6. (Questionnaires stated that both were lorries with refrigeration units, but the information provided did not verify, if and when the refrigeration units were switched on).
	Although all the facts cannot be confirmed, these data sets imply that temperature is more variable when there is no artificial chilling, and that crops may be exposed to relatively high temperatures (e.g. 27oC just before Hazelfield – Figure 8), at least during part of their journey. 
	Highest and lowest absolute temperatures recorded during transit 
	The lowest temperature recorded for a crop in the wagon occurred on 21 November 2005, when a temperature of 4.8oC was recorded (Figure 12B). Unfortunately, the information from this questionnaire was limited and there was no information on crop type or whether the wagon was temperature controlled. Because the delivery was late in the autumn, it was likely the crop type was hardy, and temperature control was not considered necessary. A previous run, approximately 10 days earlier (Figure 12A) recorded a lowest temperature of 10.2oC (in the media) and the variation between the two runs may suggest that a non-temperature controlled wagon was being used for these distribution runs. In both cases there are large temperature and r.h. fluctuations, once the crops have reached their destinations. (e.g. in A from 12.3 to 26.5oC and from 95 to 36 % r.h.).
	In addition to the 27oC recorded for a relatively short period (prior to Hazelfield, Figure 8), high temperatures in wagons could be recorded for relatively prolonged periods. (Figures 13 to 18 demonstrate data collected during warm periods in July 2006). In these cases, temperature could be held at or above 20oC for almost 6 hours (Figure 17). During such periods the crop would be held in the dark and at high humidity (Figures 14, 16 and 18). It was also evident it took some time for crops to lose their heat once placed on the wagon (e.g. Figures 13 and 15). The sharp drops in soil temperature (e.g. Figure 13) are possibly watering events, but if so these have not lowered canopy temperatures as rapidly as the rootzone.
	 
	Figure 10. Nursery A - Crop (unknown) Air and soil temperature. 18 tonne, rigid-body, refrigerated lorry (refrigeration unit on – not verified). Multi-drop run to Brynawel, Wales.
	Figure 11. Nursery A - Crop (unknown). Relative humidity. 18 tonne rigid-body, refrigerated lorry (refrigeration unit on – not verified). Multi-drop run to Brynawel, Wales.
	Figure 12. Nursery D - Crop (unknown) Air and soil temperature and relative humidity. Two separate runs – lorry and crop type unknown. Single destinations unrecorded.
	Figure 13. Nursery D - Crop (unknown) Air and soil temperature. 26 pallet refrigeration lorry but refrigeration unit not running. Single destination to Bradford – weather very hot.
	 
	Figure 14. Nursery D - Crop (unknown). Relative humidity. 26 pallet refrigeration lorry but refrigeration unit not running. Single destination to Bradford – weather very hot.
	Figure 15. Nursery D - Crop (unknown). Air and soil temperatures. 26 pallet refrigeration lorry but refrigeration unit not running. Single destination to Bradford – weather very hot.
	Figure 16. Nursery D - Crop (Unknown). Relative humidity. 26 pallet refrigeration lorry but refrigeration unit not running. Single destination to Bradford – weather very hot.
	Figure 17. Nursery D - Crop (unknown). Air temperature. Articulated refrigeration lorry with refrigeration set to 12oC, but where driver claimed that temp was approx 16oC. Single destination to Northwich – weather warm and humid.
	Figure 18. Nursery D - Crop (unknown). Relative humidity. Articulated refrigeration lorry with refrigeration set to 12oC, but where driver claimed that temp was approx 16oC. Single destination to Northwich – weather warm and humid.
	One interesting point from Figure 17, was that although the driver acknowledging his chilling unit was not reaching the desired temperature of 12oC, he was still over-estimating its chilling capacity (he considered temperatures had reached 15oC, whereas the probe indicated that the lowest was only 20.7oC). This may relate to variations in positions of the two different temperature sensors (probe and cab sensor), but also highlights that cab readings may not be particularly accurate, or may not be representative of the entire load.
	The lowest temperature recorded throughout the first year of the project, was associated with a crop run on 24 May, 2006. In this case, however, it was considered that the crop had been removed from the wagon and the probe was recording the environment of the empty wagon (2.7oC, Figure 19, soil temp. probe, after removal from the pack and placed back in empty wagon). It does raise the issue, however, as to why the chilling unit was being left on during the ‘empty’ return journey. Likewise, on the assumption that the refrigeration unit was left on prior to the next shipment, is it possible that crops are sometimes loaded onto wagons, where the walls, floor etc. are so cold that they may chill those plants placed adjacent to them?
	Comparisons between growing, dispatch and transport environments.
	One of the reasons behind the data collected in Figures 19 and 20, was to compare the temperature and r.h. recorded during transit to that of the glasshouse growing environment the crop had originated from and the dispatch area it had been prepared in, over the same time interval. This would provide information on how different or similar conditions in transit are to those it had previously been exposed to. 
	In addition to probes placed on the crop during transportation, other probes were tied to stanchions in the glasshouse and loading bay respectively and remained there throughout. The data collected showed that temperatures appeared to be considerably cooler (approx. 10oC) when plants were moved to the dispatch / loading bay area (Figure 19). Interestingly, the trolley itself was cooler than the dispatch area and this may have been due to greater shading of the probes in the trolley or that the crop had been recently watered, keeping the surrounding air cooler. The higher humidity values at this time may reflect the latter (Figure 20). The temperature of the crop dropped slightly once placed in the lorry, but stayed stable throughout the night – again this was associated with high humidity. The chilling unit in the lorry wagon was switched on at the time of departure and crop temperature (both air and soil) dropped to approx. 9oC. Once the crop was delivered to the garden centre, the temperatures of the air and soil probe diverge. This is because the air probe stayed with the crop on the trolley, and reflects the environment that the crop was being sold in; whereas the soil probe was removed and placed back in the lorry wagon (this time with no crop, and experienced low temperatures as discussed above). 
	The data sets suggest that the crop does not experience temperatures during transportation as high as those it would in a glasshouse. It does again indicate though, that r.h. can be consistently higher than the crop might experience in the glasshouse, at least during warm weather intervals.
	 Figure 19. Nursery E - Crop (unknown). Temperature comparisons between glasshouse, dispatch area and air and soil temp. on a trolley. 18 tonne rigid-body, refrigerated lorry. Two destination run, with final = Paddock Wood, Kent.
	Figure 20. Nursery E - Crop (unknown). Relative humidity comparisons between glasshouse, dispatch area and trolley. 18 tonne rigid-body, refrigerated lorry. Two destination run, with final = Paddock Wood, Kent.
	Comparisons between transport environment and ambient conditions outdoors.
	Data relating to weather conditions and ambient temperatures at any point outside the wagon during transit were often not specific enough to make valid comparisons to the data recorded in the inside of the wagon. One exception to this was when a driver noted down the readings of temperature from his cab when he arrived at different destinations. (Figure 21). Although the wagon is at similar temperatures to the outside air when it arrives at Exeter and Teignmouth, the information relating to arrival at Taunton confirms that temperatures can be considerably lower in the wagon, than outside. This data set also confirms how consistent temperature and r.h. (Figure 22) can be in the temperature-controlled wagons. 
	Duration of transport runs
	Many of the data sets recorded short duration runs of only a few hours (e.g. Figure 23 and 24) and temperatures and r.h. would have little fluctuation. Note in this particular example though, again the variation between actual recorded temperature (15oC) and the setting the driver reported (5oC).
	It was noted at the start of the project that transport durations of 2-3 days can take place (e.g. from SE England to Northern Ireland). The longest run recorded in the project was approx. 42 hours. An 18 tonne rigid body, refrigerated lorry was used for this run, but the refrigeration unit was not used. The driver stated outdoor temperatures were about 14-15oC during the earlier deliveries on day 1, with an increase to 19-20oC during the latter deliveries of day 1. This may correspond to the slight increase in temperature noticed in the crop after 14.30, but only to 16oC. (Figure 25). Humidity in the crop also dropped around this time (Figure 26), suggesting the doors had been open for a delivery.
	Figure 21. Nursery A - Crop (unknown). Air and soil temperature. 18 tonne rigid-body, refrigerated lorry. Multi-drop run to Taunton, Somerset. Comparison between wagon and outside temperatures.
	Figure 22. Nursery A - Crop (unknown). Relative humidity 18 tonne rigid-body, refrigerated lorry. Multi-drop run to Taunton, Somerset. 
	 Figure 23. Nursery D - Crop (unknown). Air and soil temperature. 26 tonne rigid-body, refrigerated articulated lorry. Single destination to Thrapston.
	Figure 24. Nursery D - Crop (unknown). Relative humidity. 26 tonne rigid-body, refrigerated articulated lorry. Single destination to Thrapston.
	Figure 25. Nursery A - Crop (unknown). Air and soil temperature. 18 tonne rigid-body, refrigerated lorry, but run at ambient. Two day run, with final = Brecon, Powys.
	Figure 26. Nursery A - Crop (unknown). Relative humidity. 18 tonne rigid-body, refrigerated lorry, but run at ambient. Two day run, with final = Brecon, Powys.
	The lorry was stationed overnight near Cardigan, before further deliveries the following day. Probe data suggested that the crop was held at approx 15oC and r.h. >95% - for the second night running. Deliveries the following day were associated with marginally lower temperatures 12oC recorded (and 9.0oC outside temperatures reported by the driver) and lower humidities – a possible consequence of the doors being open and the load in the trailer being much reduced (Figures 25 and 26).
	Possibly the most interesting aspect of this run, was the fact that plants were held in the dark, for about 42 hours at moderate temperatures (15oC) and high humidity. Unfortunately, there is no data on crop quality after this run.
	Media temperatures v crop air temperatures
	The media temperature and the air temperature at canopy level of the crop were often comparable (e.g. see Figures 3, 10, 21 and 25). On the occasions where temperatures deviated markedly, differences could be related to the husbandry or the thermodynamics the crop was experiencing. For example, rapid changes and lower temperatures recorded in the roots could relate to watering events (e.g. watering just before loading, e.g. Figures 1 and 13). Additionally, the higher moisture content in the media, also provided some ‘thermal buffering’ and root temperatures were slower to respond to outside influences (e.g. in Figure 8, where the root / media temperatures lag the changes in air temperature; sometimes with difference of 5oC between actual temperatures).
	Seasonal effects – autumn v spring / summer bedding
	There were no consistent differences in data sets and questionnaire results, between those runs recorded in autumn and those in spring / summer. It seemed evident that crops were more likely to be loaded the night before departure in the autumn period, but this could be due to variations between nurseries too. Those nurseries without refrigerated lorries, appeared to load early in the morning during the summer, just an hour or so before departure, rather than risk keeping the crop enclosed for long periods in warm weather. Where loading was undertaken the night before, then back doors would be left ajar to minimise heat and humidity in the crop (e.g. Figure 27). The risk of doing this, of-course, is that there is no control of night temperature and in this instance one of the lowest night storage temperatures (8.6oC) was recorded (despite being in June).
	Summer transit and storage temperatures were more likely to be higher than autumn (but again, variations due to lorry time and nursery were often as great within a season) (Table 3). The lowest transit temperature, however, was associated with an autumn (November) run.
	Figure 27. Nursery G - Crop (mixed bedding). Air temperature and relative humidity. 13 tonne rigid-body and no refrigeration. Multiple run around London – warm weather.
	Table 3. Highest and lowest temperature recorded during storage the evening prior to departure, or during transit in both the autumn and spring / summer recording periods. (Data represent stabilised temperatures within each environment)
	Measurement 
	Autumn (oC)
	Spring / Summer (oC)
	Max. Night temp (stored)
	19.5
	22.6
	Min. Night temp (stored)
	16.3
	8.6
	Max. Transit temp
	18.8
	26.8
	Min. Transit temp
	4.8
	8.6
	Exposure to light and darkness
	Strong sunlight in the UK usually equates to 600-1200 μmol m-2 s-1. Depending on the type of plant and type of leaf (‘shade leaves’ are more efficient) most light compensation points (when energy gained is equal to energy lost through respiration), occur between 10 and 85 μmol m-2 s-1. In hubs and dispatch areas, light levels at crop canopy level were recorded in the region of 5-10 μmol m-2 s-1. In the middle of a full trolley, they were 0-0.5 μmol m-2 s-1. Therefore, it is unlikely that plants were photosynthesising during transit, or during periods where they were left on trolleys in artificially illuminated dispatch areas. Hence, in terms of photosynthesis, most plants would effectively be ‘in the dark’ from the point they were moved from the glasshouse and until they were placed on a retail bench at a garden centre.
	Ethylene (C2H4) and other data from hub
	A number of visits were made to a retailer’s delivery and dispatch centre (hub) to monitor crop quality and ethylene released from crops after the initial phase of transport. The hub is a location where plants are received from the nursery (sometimes via a haulage company) and then sorted, stored and re-distributed to the retailer’s own stores. This can extend the period crops are in transit, although most retailers will aim to re-distribute them within 24 hours of arrival. Conditions at a hub could be critical in determining final plant quality and information was sought on aspects such as typical temperature, light levels, ethylene levels as well as information on visual quality of crops arriving and departing. 
	Much of the data collection involved measuring ethylene levels either as background readings or close to the crop canopy. For reference, typical readings for ethylene (at 25oC) were outdoors = <0.1 ppm, office environment = 0.6 ppm and single ripening banana (a source of ethylene) enclosed in polythene bag = 6.7 ppm.
	Most readings recorded in the hub and around crops were usually in the range 0.5-2 ppm ethylene, although on occasions levels could exceed these. Figure 28 shows typical values recorded in November in the warehouse (A) in which over-wintering bedding and some protected crop lines were being handled. Ethylene levels were low near the entrance point to the hub, due to the bay doors being open some of the time. 
	The highest recorded level of ethylene was associated with some discarded Christmas trees placed near the enclosed end of one of the hub bays. There were no bedding plants in this bay at this point, but the levels released from these decaying trees (22 ppm – Figure 29). were well in excess of those quoted in the literature as being phytotoxic to many plant species. 
	Even when bedding plants were the only crop type being handled, their position within the bay had an effect on background readings. There were two heating fans (electrical, so unlikely to be contributing to ethylene levels directly) located near the loading gates, and 
	Figure 28. Hub location, Warehouse A – temperate ornamentals (Nov 05). Ethylene readings at various locations and in crop canopies – typical values. Bay end is where the crops are moved off the lorry wagons and deposited – doors to outside can be open. Centre – redistribution and holding location. Closed end – furthest from the bay doors and probably least air movement and ventilation.
	 
	Figure 29. Hub location, Warehouse B –  hardy ornamentals and Christmas trees (Nov 05). Ethylene readings at various locations and in crop canopies –typical values. Bay end is where the crops are moved off the lorry wagons and deposited – doors to outside can be open. 
	 often highest ethylene readings were recorded here when a loaded trolley was stood in line with the fans. This was the area that trolleys were stood out after unloading and before being collected for de-stacking. Trolleys stood here for approximately 10-15 minutes before being moved on. Ethylene derived from the crops was also often highest around this location, i.e. once the crops were removed from the relative cool (but enclosed) lorry environment to this open, but warmer area (Figure 30). A number of crops (such as pansy in flower), but by no means all, showed this type of ethylene release trend. 
	Repeated measurements were taken across a range of crop types and in different locations to assess mean ethylene levels. Locations selected were; i. background in the wagon, ii. crop canopy in the wagon before unloading, iii. crop canopy in the hub 10 minutes after unloading and iv. crop canopy in hub 30 or more minutes after unloading. The data showed there was a significant increase in ethylene concentrations after the crops had been placed in the warmer hub environment for more than 30 minutes, compared to the background and crop levels in the (cooler) wagon. (Figure 31). Background levels in the hub itself were variable (0.5 to 1.2 being typical) and were dependant on factors such as volume of crop present, ambient temperature of the hub and the extent to which the bay doors were open. The data again suggest that recorded ethylene levels in the cooler wagons is relatively low, but that more ethylene becomes expressed once the crop is moved into the warmer environment of the hub. The build up of ethylene levels around the crop may be made worse when bay doors are closed (minimizing ventilation), and ambient temperatures are high. 
	There was considerable variation in ethylene levels, however, on crop type, how long the crop had been in the hub, type of packaging used and whether the crop were in flower. Figure 32, highlights some of the variations recorded on the 1 June 2006. It was noted that relatively high levels were associated with the presence of a mechanised (diesel) sweeping machine, and a crop of trailing Pelargonium where the media was dry. Interestingly, Impatiens crops also often demonstrated a relatively high ethylene reading. 
	Conclusions
	The review of literature indicated a dearth of knowledge pertaining to the transport of bedding plant species, although likely relevant information is available from extensive research on house plants and other ornamental crops. The data gained from logging commercial conditions and environments in this study so far, has provided a useful platform to understand typical transport conditions specific for bedding species, as well as suggest one or two less typical conditions that may potentially provide a source of stress, and result in loss of crop quality. 
	 Figure 30. Hub Location, Warehouse A – Bedding and herbaceous plants (5 April 2006). Ethylene readings at various locations in a potted pansy (V. x wittrockiana) crop (non-enclosed) over time. 
	Figure 31. Hub Location Warehouse A – Bedding and herbaceous plants (5 April 2006). Ethylene readings from different locations averaged across a range of bedding crops and time. LSD at P<0.05, d.f.=64.
	Figure 32. Hub Location, Warehouse A – Bedding and herbaceous plants (1 June 2006). Ethylene readings from different crops and locations. Temperature varied between 7 and 20oC.
	It was evident that both refrigerated and non-refrigerated wagons were commonly used to transport bedding plants. When a nursery considered ambient conditions were suitable, non-refrigerated wagons could be used, or on some occasions wagons with chilling facilities, but with the chiller unit switched off. The vast majority of transport runs were carried out at temperatures between 11oC and 16oC, although some summer runs were recorded at 18-21oC. This included a run where the driver set the temperature control to 12oC, but considered temperatures of 15-16oC to be maintained, but in fact the data recorder actually logged temperatures of 21oC. This corresponds to the findings of Høyer, (1997a) where recorded temperatures in the wagon could vary significantly compared to the set-point value.
	Extremes of temperature were noted during some transit runs. For example, 4.8oC was recorded in a crop in late November (crop type unknown) and 27oC for a run in mid May. Lower temperatures (2.7oC) were also recorded in a refrigerated wagon in May 2006, but it was considered that by that point all crop plants had been removed. 
	More common than extremes of temperature, were the rapid transitions of temperature and humidity bedding plants were exposed to. They could be stored in a lorry wagon in the dark at 11oC one moment, and then a short time later be placed directly in strong sunlight at 35oC. 
	Relative humidity was frequently high (>95%) for part or all of the run period, in the majority of transits recorded. There was no direct evidence of loss of quality associated with this, but the issue of relative humidity is worth further exploration in the project. Especially so, as high r.h. often coincided with periods of darkness and relatively high temperatures e.g. 20oC. In the longest run recorded, crops were held in the dark for over 42 hours at approx. 95 % r.h. and 15oC. 
	Data collected from air and media temperature probes often showed similar temperatures and consistent trends, however, there were a number of occasions where the addition on the media probe had provided interesting information regarding watering regime and responses to rapid temperature changes. For, example, very rapid reductions in media temperature suggested the crop had been irrigated, and slower transitions compared to air temperature indicated that the media tended to have had greater thermal buffering against rapid alterations in temperature. 
	Information gained from the literature suggested that some crops may be sensitive to ethylene during transit. However, the degree of injury can depend strongly on cultivar, exposure time, temperature and even carbon dioxide levels. Levels of ethylene recorded in bedding crops in this project were in the range of 1-2.5 ppm, (the higher levels according to the literature being potentially injurious if exposure times were prolonged). For example, Impatiens x hawkeri cv. Sunfire  was shown to have 80-100% flower abscission after only 4 hours exposure to 1 ppm ethylene (Dostal et. al., 1991). There was, however, no direct evidence of injury in any crops inspected in the hubs during this project.
	The peaks in ethylene data correlating with the decaying Christmas trees and, to a lesser extent the activity of the mechanical floor sweeper, are potential causes for concern. It does highlight that both growers and retailers need to be careful to avoid external sources of ethylene having a detrimental impact on the crop. This also includes residual doses of ethylene associated with a previous cargo that has been shipped in the lorries used for bedding. (Ethylene can remain absorbed onto the walls and other hard surfaces). 
	Technology transfer
	A presentation is being planned for the British Bedding and Pot Plant Association AGM in February 2007. 
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	Appendix 1
	Additional data sets recorded, where the data duplicates points made earlier.
	Figure I. Nursery A - Crop (pansy, V. x wittrockiana). Air temperature. 18 tonne rigid-body, refrigerated lorry. Multiple destinations.
	Figure II. Nursery A – Crop (pansy, V. x wittrockiana). Relative humidity. 18 tonne rigid-body, refrigerated lorry. Multiple destinations.
	Figure III. Nursery E - Crop (unknown). Air temperature. 38 tonne rigid-body, refrigerated articulated lorry (Not verified). Multiple destinations.
	Figure IV. Nursery E - Crop (unknown). Relative humidity. 38 tonne rigid-body, refrigerated articulated lorry (Not verified). Multiple destinations.
	 Figure V. Nursery E - Crop (unknown). Air temperature. 38 tonne rigid-body, refrigerated articulated lorry. Multiple destinations.
	Figure VI. Nursery E - Crop (unknown). Relative humidity. 38 tonne rigid-body, refrigerated articulated lorry. Multiple destinations.
	Figure VII. Nursery E - Crop (unknown). Temperature comparisons between glasshouse, dispatch area and soil temp on a trolley. 18 tonne rigid-body, refrigerated lorry. Two destination run, with final = Paddock Wood, Kent.
	Figure VIII. Nursery E - Crop (unknown). Relative humidity comparisons between glasshouse and dispatch area. 18 tonne rigid-body, refrigerated lorry. Two destination run, with final = Paddock Wood, Kent.
	 Figure IX. Nursery G - Crop (mixed bedding). Air temperature and relative humidity. 13 tonne rigid-body and no refrigeration. Multiple run around East Anglia – warm weather.
	Figure X. Nursery G - Crop (mixed bedding). Air temperature and relative humidity. 13 tonne rigid-body and no refrigeration. Multiple run around East Anglia – warm weather.
	Figure XI.- Nursery G - Crop (mixed bedding). Air temperature and relative humidity. 13 tonne rigid-body and no refrigeration. Multiple run around East Anglia – weather cool.


