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P
hotographic credits 
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C
ontents

Every year, grow
ers of pot and bedding plants incur plant 

losses or loss of plant quality as a result of pests, diseases, 
m

ineral deficiencies or physiological disorders.

This C
rop W

alkers’ G
uide aim

s to assist grow
ers, supervisors 

and their staff in the vital task of m
onitoring crops. It is 

designed for use directly in the glasshouse to help w
ith accu-

rate identification of each econom
ically im

portant pest, disease 
or disorder. Im

ages of key stages of each subject along w
ith 

typical sym
ptom

s have been included together w
ith bullet point 

com
m

ents to help identification. 

The pot and bedding plant industry produces a diverse range 
of crops and it is clearly im

possible to show
 every subject/

problem
 on each crop. W

e have how
ever aim

ed to present 
the m

ost com
m

only occurring sym
ptom

s on each card. The 
cards them

selves are arranged w
ithin each section in order 

of im
portance; the m

ost com
m

on or m
ost im

portant first. 
G

row
ers are advised to fam

iliarise them
selves w

ith the range 
of sym

ptom
s that can be expressed and be aw

are of new
 

problem
s as they occur.

W
hilst covering som

e of the key biological pest control agents 
used in protected ornam

ental crops, this guide does not 
attem

pt to offer advice on available control m
easures as these 

frequently change. Instead, having identified a particular  
pest, disease or disorder, grow

ers should acquaint them
selves 

w
ith the currently available control m

easures.

Jenny Lang 
S

enior C
om

m
unications M

anager

Introd
uction
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C
an form

 large colonies on leaf undersides and in young 
shoots causing distortion.

Infests m
any host plants, including chrysanthem

um
,  

fuchsia, im
patiens, nicotiana, pansy, petunia and p

rim
ula.

P
ale green, yellow

ish-green, or pink/red in colour.  
S

ip
hunculi (the tubes extending from

 the rear of the body) 
have dusky black tips.

M
ost U

K
 strains are resistant to certain insecticides.

P
each-potato ap

hid
(M

yzus persicae)
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M
ajor pest of b

egonia, chrysanthem
um

, cyclam
en  

and fuchsia causing leaf distortion and leading to the  
develop

m
ent of sooty m

oulds.

A
 sm

all ap
hid, pale green to olive, dark or m

ottled green  
or black in colour. S

ip
hunculi (the tub

es extending from
  

the rear of the b
ody) are short and black.

R
esistant to the active ingredient pirim

icarb and can b
e 

resistant to other insecticides.

C
an cause severe leaf distortion.

Infests m
any host plants including fuchsia, nicotiana,  

pelargonium
 and verbena.

P
ale green or yellow

ish-green in colour w
ith darker green 

patches at the base of sip
hunculi (the tubes extending  

from
 the rear of the body).

S
ip

hunculi have distinct black tips.

M
elon-cotton ap

hid
(A

phis gossypii)
G

lasshouse potato ap
hid

(A
ulacorthum

 solani)
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C
an form

 colonies in shoot tips causing distortion.

Infests dahlia, dianthus, fuchsia, p
elargonium

  
and petunia.

Long, p
ear-shaped ap

hid, green or pink in colour, often  
w

ith a longitudinal stripe running dow
n the back.

Long, slender sip
hunculi (the tubes extending from

 the  
rear of the body) w

ith no black tips.

D
am

age sym
ptom

s include leaf ‘w
indow

ing’ (w
here only  

the leaf underside is rem
oved

) and leaf holing. D
roppings 

m
ay also be visible on the plants.

C
hrysanthem

um
, cyclam

en, pansy, p
rim

ula and viola are 
often attacked.

C
aterpillars vary from

 green to pale b
row

n.

C
aterpillars m

ay be hard to find as they often hide under 
trays and pots during the day and em

erge at night to feed.

P
otato ap

hid
(M

acrosiphum
 euphorbiae)

S
ilver y m

oth and tom
ato m

oth etc
(eg A

utographa gam
m

a, Lacononbia oleracea)
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C
aterpillars are sm

all and pale green and roll up the  
grow

ing p
oints or leaves of plants and spin them

 together 
w

ith silk to form
 a shelter in w

hich they feed.

H
ost plants include cyclam

en, diascia, dianthus, fuchsia 
and pelargonium

.

P
opulations can b

reed continuously during the sum
m

er 
m

onths causing serious dam
age.

W
hen disturb

ed tortrix caterpillars w
iggle backw

ard
s.

D
am

age usually occurs from
 late June onw

ards,  
being m

ore com
m

on in hot, dry sum
m

ers. D
am

age  
can be m

istaken for that caused by m
ice.

P
ansy, p

rim
ula and viola are som

etim
es affected.

C
aterpillars are pale b

row
n and feed w

hen sm
all  

on leaves and shoots, but later burrow
 into the grow

ing  
m

edium
 and feed on stem

 bases, som
etim

es  
severing them

.

Larg
e yellow

 und
erw

ing m
oth etc

(eg A
grotis pronub

a)
C

arnation tortrix m
oth etc  

(eg C
acoecim

orpha pronub
ana)
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D
am

age sym
ptom

s include sm
all w

hite or silvery flecks on 
p

etals and leaves, leaf curling and leaf or flow
er distortion. 

H
ost plants include b

rachycom
e, chrysanthem

um
,  

cyclam
en, fuchsia, p

rim
ula and verb

ena.

W
estern flow

er thrip
s (W

F
T

) adults are sm
all and narrow

 
b

odied, yellow
 or pale b

row
n. Larvae are yellow

.

W
F

T can also sp
read tom

ato spotted w
ilt virus and  

im
patiens necrotic spot virus.

A
ll stages are found on leaf undersides, w

ith adults  
usually concentrated on grow

ing points or young shoots. 
The honeydew

 excreted by the w
hiteflies allow

s the  
grow

th of sooty m
oulds.

C
om

m
on host plants include abutilon, datura, fuchsia  

and regal pelargonium
.

A
dults are sm

all, w
hite and m

oth-like and tend to hold  
their w

ings flat across the back w
hen at rest. The scales  

are w
hite, flat and im

m
obile.

Thrips
(eg Frankliniella occidentalis, Thrips tab

aci)
G

lasshouse w
hitefl

y
(Trialeurodes vaporariorum

)
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A
dults are slightly sm

aller than the glasshouse w
hitefly  

and tend to hold their w
ings slightly apart, exp

osing the 
yellow

 b
ody.

The larger, older scales are yellow
 rather than w

hite as in 
the glasshouse w

hitefly and are slightly p
ointed at one end.

This species is a non-indigenous quarantine pest and  
there is a risk of im

p
orting it on plants or cuttings (patio 

plant species).

Feeding dam
age causes fine yellow

 speckling on the 
leaves, w

hich later develops into necrotic patches. 

C
om

m
on hosts include chrysanthem

um
, dahlia, fuchsia 

and im
patiens.

The m
ites are very sm

all and usually found on leaf  
undersides. The young m

ites and sum
m

er adults are  
green w

ith tw
o black patches on their backs. In the  

autum
n, the fem

ales turn b
rick-red p

rior to over w
intering.

Tobacco w
hitefl

y
(B

em
isia tab

aci)
Tw

o
-spotted sp

id
er m

ite
(Tetranychus urticae)
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Larvae are off-w
hite w

ith a black head and no legs. They 
live in the grow

ing m
edium

, feeding on fungi and plant 
roots. R

oot dam
age by the larvae can cause plant w

ilting.

Young seedlings, cuttings (p
elargonium

) and slow
 rooting 

sp
ecies are particularly vulnerable.

A
dults are sm

all grey-black gnat-like insects w
ith long  

legs and antennae, often seen w
alking on, or flying just 

ab
ove, the grow

ing m
edium

 surface. They do not feed  
on plants, but can transp

ort pathogens such as P
ythium

.

The flies can leave black faecal spots on the foliage  
of plants.

A
dults are sm

all, stout-bodied black flies w
ith short  

antennae and pale spots on their w
ings. They are often 

seen sitting on plants and the surface of grow
ing m

edia. 
They can be m

ore num
erous on slow

-grow
ing plants 

(seed raised begonia).

Larvae are b
row

n w
ith no obvious head. They feed on  

algae not on the crop plants.

S
ciarid fl

y
(B

radysia difform
is)

S
hore fl

y
(S

catella tenuicosta)
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Larvae feed w
ithin the leaf causing w

hitish m
ines in  

plants such as b
rachycom

e, chrysanthem
um

, cineraria  
and m

arguerite.

The m
ost com

m
on sp

ecies on b
edding plants is the native 

chrysanthem
um

 leaf m
iner. There is a risk of introducing 

non-indigenous quarantine sp
ecies on im

ported plants.

A
dult leaf m

iners are sm
all, robust flies like m

iniature 
houseflies. They have a grey or black b

ody and Liriom
yza 

sp
ecies have a yellow

 sp
ot on their backs.

Leafhoppers cause indistinct w
hite or pale yellow

 spots  
or flecks on the leaves, w

hich often coalesce to form
 

bleached areas that later turn b
row

n.

The m
ain species dam

aging bedding plants is the glass-
house leafhopper, com

m
on on p

rim
ula, but also found on 

chrysanthem
um

, fuchsia, nicotiana and salvia.

The adults are w
hitish-yellow

, w
ith tw

o grey chevron-
shaped m

arks on the w
ings. N

ym
p

hs are w
hitish w

ithout 
any m

arkings.

Leaf m
iners

(eg C
hrom

atom
yia syngenesiae, Liriom

yza spp.)
Leafhop

p
ers

(eg H
auptidia m

aroccana, E
upteryx m

elissae)
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Large num
b

ers can build up, causing m
any sm

all leaf  
pits or ‘shot-holes’.

The large blue flea b
eetle is a com

m
on p

est of fuchsia  
during the sum

m
er m

onths. O
ther flea b

eetle species  
(turnip flea b

eetle) also attack ornam
ental cabbage,  

stocks and w
allflow

ers.

A
dult flea beetles are m

etallic b
right blue, green or black  

in colour. They jum
p or fly actively w

hen disturb
ed. Larvae 

are off-w
hite w

ith a b
row

n head.

A
dults are large, w

ingless, slow
-m

oving, black w
eevils  

w
ith pale yellow

ish/orange flecks on their backs. They are 
nocturnal, feeding at night on foliage, causing notching  
of leaf edges, usually betw

een late June and S
eptem

ber.

Larvae are legless, cream
 or w

hite w
ith a pale b

row
n  

head, often lying in a ‘C
’ shape w

ithin the grow
ing m

edium
. 

They feed on roots, stem
 bases and corm

s betw
een  

July and S
eptem

ber, causing plant stunting and collapse.

C
om

m
on hosts are cyclam

en, ferns and p
rim

ula.

V
ine w

eevil
(O

tiorhynchus sulcatus)
Flea b

eetles
(A

ltica lythri and P
hyllotreta spp.)
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L�ÞÃi�ÕÃÊsp
ecies

(For the control of thrips)

P
redatory m

ites used for thrips control, feeding on young 
thrips larvae.

The p
redators are sm

all, oval and straw
-coloured, living 

on leaf undersides, grow
ing points, buds and flow

ers.

S
upplied in bottles w

ith a b
ran or verm

iculite carrier for 
sp

rinkling onto plants, or in slow
-release paper sachets 

for hanging on plants or hanging baskets.
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"
À�ÕÃÊsp

ecies
(For the control of thrip

s)

P
redatory bugs used for thrip

s control, feeding on thrips 
adults and larvae. O

ften found in flow
ers.

A
dult p

redators are black w
ith paler m

arkings on the 
w

ings, so that the w
ings app

ear to have black diam
ond

-
shaped m

arkings.

The nym
p

hs are yellow
 or pinkish w

ith red eyes, and  
develop im

m
ature w

ing bud
s on the sides of the b

ody.

S
upplied in b

ottles w
ith a buckw

heat carrier.

A
 sm

all yellow
 and black parasitic w

asp used for  
w

hitefly control.

The adult w
asp lays an egg into a w

hitefly scale and the 
young parasite develops inside the scale, turning it from

 
w

hite to black.

The new
 adult w

asp cuts a hole in the top of the  
black scale and em

erges. The parasites are supplied  
as parasitised black scales, often stuck on cards,  
for hanging on plants.


�V>ÀÃ�>Êv�À�

�Ã>
(For the control of glasshouse w

hitefly)
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�
Þ«�>Ã«�ÃÊsp

ecies
(For the control of sciarid fly)

�
Ì�iÌ>ÊV�À�>À�>

(For the control of sciarid and shore flies)

G
round

-dw
elling p

redatory m
ites, p

rim
arily used for  

sciarid fly control but w
ill also feed on other p

rey including  
thrip

s larvae (that drop to the ground to pupate) and pupae.

The p
redators are off-w

hite w
ith a pale b

row
n shield  

covering m
ost of the upp

er surface of the b
ody.

S
upplied in b

ottles w
ith a p

eat and verm
iculite carrier for 

sp
rinkling on the floor or benches. The p

redators are very 
active and can b

e found running over the grow
ing m

edium
 

or the bench or floor covering under p
ots and trays.

A
 ground

-dw
elling p

redatory ‘rove’ beetle used for control 
of sciarid and shore flies.

The adult beetle is sm
all, dark b

row
n and shiny, often 

hidden in the grow
ing m

edia or under pots and trays.

The larvae are w
hite w

hen young and b
row

nish-yellow
 

w
hen older and are usually hidden in the grow

ing m
edium

. 
The head is the sam

e colour as the body and there are 
three pairs of legs at the front end.
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Ìi��iÀ�i�

>Êsp
ecies

(For the control of sciarid fly, vine w
eevil and thrips)

�
«��`�ÕÃÊsp

ecies
(For the control of aphid

s)

M
icroscopic w

orm
-like nem

atodes, supplied in a gel-like 
carrier in plastic trays.

U
sed in w

ater as a grow
ing m

edia drench for the control 
of sciarid fly (S

. feltiae
) and vine w

eevil (S
. kraussei) or as 

foliar sp
rays for the control of thrip

s (S
. feltiae

).

The nem
atodes enter the insect’s b

ody and release bac-
teria that kill the insect. W

ith larger insect hosts eg sciarid 
fly and vine w

eevil larvae, the nem
atodes m

ultiply inside 
the b

ody and are released into the grow
ing m

edium
.

S
m

all b
row

n and black parasitic w
asps used for ap

hid 
control.

A
phidius colem

ani attacks the peach-potato ap
hid and  

the m
elon cotton ap

hid. A
. ervi attacks the glasshouse 

potato ap
hid and the potato ap

hid.

The adult w
asps fly out of the bottle and lay eggs inside 

the ap
hids. The young parasite develops inside the ap

hid, 
turning it into a pale b

row
n ‘m

um
m

y’ (usually found on  
leaf undersides).
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�
«��`��iÌiÃÊ>«��`��

Þâ>
(For the control of ap

hid
s)

*
�ÞÌ�Ãi�Õ�ÕÃÊ«iÀÃ��

���Ã
(For the control of tw

o-spotted spider m
ite)

A
 p

redatory m
idge that eats m

ost ap
hid sp

ecies.

S
upplied as pupae in verm

iculite, in either b
ottles or 

‘blister packs’. The adult m
idges em

erge from
 the pupae 

and lay eggs am
ongst ap

hid colonies.

The yellow
/orange larvae hatch from

 the eggs and feed  
on the ap

hids.

A
n orange-red p

redatory m
ite used for spider m

ite 
control, feeding on both spider m

ites and their eggs.

The adult p
redator is slightly larger and w

ith longer legs 
than a spider m

ite and has a shiny body. The p
redator 

eggs are pale pink, oval and about tw
ice the size of the 

round spider m
ite eggs. P

redators and eggs are found  
on leaf undersides.

The p
redators are supplied in bottles w

ith a b
ran or 

verm
iculite carrier that is sp

rinkled on the plants.
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�
>V�ÕÃ> and �

�}�Þ«�ÕÃÊsp
ecies

(For the control of leaf m
iner)

G
rey m

ould or B
otrytis

(B
otrytis cinerea)

S
m

all parasitic w
asp

s used for leaf m
iner control. 

D
acnusa is black w

ith long antennae and D
iglyphus  

is m
etallic green w

ith short antennae.

S
upplied as adults in bottles.

D
acnusa adults lay eggs inside leaf m

iner larvae w
here  

as D
iglyphus adults lay eggs onto the surface of the leaf 

m
iner larvae inside the m

ine. The parasite larvae feed  
on the leaf m

iner larvae and kill them
. 

C
an infect m

any bedding plant species and m
ost plant 

parts. P
roduces fluffy grey-b

row
n fungal strands bearing 

m
asses of spores and causes plant collapse and death.

Infection is m
ost com

m
on in cool (around 15°C

) hum
id 

conditions and on senescent or dam
aged tissue and  

fallen flow
ers.

Leaves in contact w
ith m

oist grow
ing m

edium
 are often  

the initial site of infection in p
rim

ula. B
otrytis is also found 

in and sp
orulates on plant deb

ris.
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D
ow

ny m
ild

ew
s

(eg B
rem

ia lactucae, P
eronospora violae)

P
ow

d
ery m

ild
ew

s
(eg E

rysiphe cichoracearum
, O

idium
 sp.)

P
rim

arily foliar diseases, typically causing a yellow
ing  

on the upper leaf surface. In som
e hosts, infection results 

in leaf and shoot distortion.

S
p

ecies com
m

only affected include alyssum
, aub

retia, 
chieranthus, cineraria, im

patiens, m
atthiola, nicotiana  

and pansy.

S
p

orulation is usually visible as a felty grow
th on the  

low
er leaf surface, ranging from

 w
hite to purplish or grey.

P
rim

arily affects leaves, especially young leaves, usually  
on the upper surface. G

row
th m

ay be visible as distinct 
w

hite sp
ots or as a sparse w

hite, or off-w
hite, m

ycelium
.

S
p

ecies com
m

only affected include cineraria, dahlia, 
pansy, petunia, p

hlox and verbena.

S
everal fungi cause pow

dery m
ildew

 diseases and they  
are usually host-specific.
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R
am

ularia leaf spot
(eg R

am
ularia agrestis, R

am
ularia lactea)

A
lternaria leaf spot

(A
lternaria spp.)

M
ost com

m
only affects pansy, p

rim
rose and p

olyanthus.

S
ym

ptom
s on pansy range from

 sm
all black flecks to  

w
hite or pale b

row
n sp

ots w
ith narrow

 b
row

n borders.

S
ym

ptom
s on p

rim
rose and p

olyanthus are usually  
round or irregular pale b

row
n leaf sp

ots w
ith a  

b
right yellow

 b
order; som

etim
es the centres drop  

out leaving shot-holes.

O
ccurs on a range of species including cheiranthus, 

cineraria, lobelia, pelargonium
, tagetes and zinnia.

O
n lobelia seedlings, the fungus causes orange-b

row
n  

leaf spots and a sim
ilarly coloured stem

 constriction 
resulting in dam

ping-off.

O
n cineraria the fungus causes dark b

row
n to black, 

irregular leaf spots, w
hilst on pelargonium

 infection often 
show

s as pale b
row

n, V-shaped leaf sections.
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S
eptoria leaf spot

(S
eptoria drum

m
ondii)

B
acterial leaf spots

(P
seudom

onas spp. and X
anthom

onas spp.)

C
auses a pale-b

row
n irregular leaf sp

ot or tip necrosis 
usually w

ith a narrow
, dark b

order.

S
hiny, grey-black sp

ore cases develop w
ithin affected 

tissue and are just visible w
ith the naked eye.

R
elatively uncom

m
on; the m

ost susceptible hosts are 
antirrhinum

 and p
hlox.

Infection and sp
read are favoured by high hum

idity and 
w

ater splash.

U
sually appear as sm

all necrotic spots w
ith a dark-

coloured m
argin.

They can be circular, angular (lim
ited by leaf veins)  

or irregular in shape.

If spots are num
erous, they can coalesce leading to  

leaf neorosis.

S
p

ecies affected include alyssum
, antirrhinum

, im
patiens, 

lobelia, p
rim

rose, tagetes, verbena and viola.
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R
ust d

iseases
(eg P

uccinia antirrhini, P
uccinia distincta)

W
hite b

lister
(A

lbugo candid
a and A

lbugo tragoponis)

V
isible on the upper leaf surface as pale yellow

 spots  
and

/or yellow
ing grow

th; leaves m
ay be distorted.

B
rightly-coloured pustules of sp

ores are p
roduced, 

usually on the leaf underside.

R
ust colours vary from

 w
hite (chrysanthem

um
) to yellow

 
(b

ellis) to orange (fuchsia) to dark-b
row

n (p
elargonium

).

M
ost rust diseases are host-sp

ecific; som
e p

roduce  
m

ore than one sp
ore type (often of different colours).

S
im

ilar in appearance to rusts. C
ream

y w
hite pustules 

(blisters) develop on the leaf underside, usually in  
irregular groups or concentric circles. S

urrounding tissue 
eventually becom

es chlorotic.

A
lyssum

 and cineraria are the bedding plant species  
m

ost com
m

only affected.

Infection is favoured by w
et leaves.
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B
lack root rot

(Thielaviopsis b
asicola

)
P

ythium
 root rot

(P
ythium

 spp.)

C
auses stunted grow

th, leaf chlorosis and purpling,  
and blackened and decayed roots. P

lants often rot off  
at their stem

 bases.

H
as a w

ide host range but is m
ost often found on  

autum
n/w

inter-flow
ering pansy.

Infection is favoured by high m
oisture levels in the 

grow
ing m

edium
, w

arm
 tem

peratures (17
–

23ºC
), high  

p
H

 (6.5+) and ‘stress’.

C
auses dam

ping-off, poor grow
th, root decay, and 

occasionally a stem
 base rot.

The m
ost susceptible plant species are alyssum

,  
antirrhinum

, lobelia, pelargonium
 and nem

esia.

The disease is favoured by high m
oisture levels in  

the grow
ing m

edium
.

P
ythium

 spp. p
roduce long-lived resting spores  

that can contam
inate m

atting and grow
ing m

edia.



C
.12

2008 ©
 A

griculture and H
orticulture D

evelop
m

ent B
oard

C
.13

2008 ©
 A

griculture and H
orticulture D

evelop
m

ent B
oard

P
hytop

hthora root rot
(P

hytophthora spp.)
R

hizoctonia root and stem
 rot

(R
hizoctonia solani)

C
losely related to P

ythium
 but is less com

m
on on  

b
edding plants.

R
oot decay by P

hytop
hthora is generally m

ore severe  
than that caused by P

ythium
, and m

ay extend to cause  
a stem

 base rot.

B
row

n core of p
rim

rose is caused by the host-specific 
sp

ecies P
hytophthora prim

ulae.

O
ther susceptible hosts are cineraria, pansy and petunia. 

U
sually starts at substrate level and causes dam

ping- 
off in seedlings and a stem

 base rot and root rot in  
older plants.

R
hizoctonia affects a w

ide range of bedding plants  
and esp

ecially m
em

bers of the crucifer fam
ily (alyssum

,  
aub

retia, cheiranthus, m
atthiola); also im

patiens  
and salvia.

The fungus is sp
read by fragm

ents of fungal strands  
that can contam

inate m
ost parts of a nursery.
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S
clerotinia d

isease
(S

clerotinia sclerotiorum
)

Tom
ato spotted w

ilt virus (TS
W

V
)

E
arly sym

ptom
s are a b

row
n soft rot and dense m

asses  
of w

hite, cotton-w
ool like, fungal strands.

N
ot host-sp

ecific and attacks plants in all stages, 
particularly fleshy tissues.

Large hard, black resting b
odies m

ay eventually develop, 
am

ong the fungal strands or w
ithin stem

s.

Infection occurs from
 sp

ores in the air or from
 fungal 

strands that develop from
 the resting sp

ores.

S
ym

ptom
s are extrem

ely variable, ranging from
 leaf  

spots, line patterns and rings to leaf vein blackening  
and leaf and stem

 necrosis.

M
any bedding plant species are susceptible including 

chrysanthem
um

, cineraria, cyclam
en, dahlia, fuchsia, 

im
patiens, N

ew
 G

uinea im
patiens and p

rim
rose.

The virus is m
ost com

m
only transm

itted by w
estern  

flow
er thrips (W

F
T

), som
etim

es in cuttings, rarely in seed.
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Im
patiens necrotic spot virus 

(IN
S

V
)

C
ucum

b
er m

osaic virus (C
M

V
)

Very sim
ilar to TS

W
V

 and has b
ecom

e m
ore com

m
on  

than TS
W

V
 in recent years.

S
usceptible plant sp

ecies include im
patiens,  

coleus, fuchsia, lob
elia and nem

esia.

The virus disease is transm
itted in the U

K
 by w

estern 
flow

er thrip
s and by p

ropagation from
 infected plants.

S
ym

ptom
s include flow

er streaks (colour ‘b
reak’) and  

leaf m
osaic.

S
usceptible hosts include cyclam

en, dahlia, pansy,  
and p

rim
rose. 

U
sually transm

itted by ap
hids, occasionally in seeds.

In recent years the disease has been uncom
m

on  
in ornam

entals.



D
.1

2008 ©
 A

griculture and H
orticulture D

evelop
m

ent B
oard N

itrog
en (N

)

D
eficiency (top and bottom

 im
ages) results in stunted 

plants that are pale green to yellow
. R

ed colouration  
can develop on older leaves. Later necrotic sym

ptom
s  

can occur on the older leaves particularly along the 
m

argins. P
lants w

ith coloured leaves m
ay exhibit less 

intense colours. A
ll sym

ptom
s p

rogress from
 older to 

younger grow
th.

Toxicity sym
ptom

s include the p
roduction of blue-green, 

soft, fleshy leaves that are susceptible to disease. H
igh 

levels of nitrogen can lead to leaf w
ilting under m

ild stress.
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P
otassium

 (K
)

D
eficiency (im

age) leads to slow
 grow

th w
ith older leaf 

m
argins becom

ing chlorotic, eventually necrotic. The 
necrosis can extend from

 the m
argins to cover all the  

leaf. P
rem

ature leaf drop m
ay occur. W

ith som
e species  

a dow
nw

ard leaf curling m
ay result.

Toxicity can lead to induced calcium
 and m

agnesium
 

deficiencies. H
igh levels of potassium

 can lead to root 
dam

age and w
ilting.

P
hosp

horus (P
)

D
eficiency (top and bottom

 im
ages) gives rise to  

stunted plant grow
th. Foliage is a dark green in colour. 

O
lder leaves becom

e purple, in som
e sp

ecies b
ronzed.  

A
ll low

er leaves eventually becom
e chlorotic and  

then necrotic. A
ll sym

ptom
s p

rogress from
 older to 

younger grow
th. R

oot system
s b

ecom
e highly b

ranched 
and fib

rous.

Toxicity sym
ptom

s are sim
ilar to those induced by high 

p
H

 induced iron deficiency, stunted very pale to w
hite 

young grow
th.
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C
alcium

 (C
a)

D
eficiency (both im

ages) can lead to im
m

ature leaf tips 
becom

ing chlorotic and necrotic. G
row

ing points in 
shoots and roots can stop grow

ing and abort. Young 
leaves can becom

e distorted. In som
e species an  

upw
ard leaf curling m

ay develop. R
oot tips m

ay appear 
‘clubbed’. S

ym
ptom

s are restricted to younger grow
th.

Toxicity sym
ptom

s not really know
n.

M
ag

nesium
 (M

g
)

D
eficiency (im

age) sym
ptom

s include an interveinal 
chlorosis on the older leaves. N

ecrotic spots m
ay  

also form
. Eventually leaves m

ay b
ecom

e com
pletely 

chlorotic and fall off. S
ym

ptom
s p

rogress from
 older  

to younger grow
th.

Toxicity m
ay induce calcium

 deficiency and older leaves 
m

ay show
 ‘russeting’.
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B
oron (B

)

D
eficiency p

roduces a leaf thickening and a dow
nw

ard  
leaf curl. Leaves m

ay becom
e chlorotic w

ith necrotic 
spots. G

row
ing points m

ay abort, flow
er buds m

ay drop 
and stem

s m
ay becom

e b
rittle. S

ym
ptom

s are restricted  
to the younger tissue.

Toxicity (im
age) causes a m

arginal leaf necrosis on  
older leaves, w

hich sp
reads up the plant. Flow

er set  
is poor and abortion often occurs.

Iron (Fe)

D
eficiency (im

age) p
roduces an interveinal chlorosis  

in the younger leaves. Leaves m
ay b

e b
ecom

e totally 
yellow

 and later necrotic. S
ym

ptom
s are restricted to 

younger tissue.

Toxicity often leads to associated m
anganese 

accum
ulation.
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M
olyb

d
enum

 (M
o

)

M
olyb

denum
 deficiency (im

age) is usually associated 
w

ith low
 pH

 in the grow
ing m

edium
.

Leaves m
ay becom

e pale and scorched and in the case 
of certain plant species becom

e disfigured so that they 
are ‘strap’ or ‘w

hip
-like’. S

ym
ptom

s becom
e p

rogres-
sively w

orse on developing leaves.

Toxicity sym
ptom

s are not generally noted.

M
anganese (M

n)

D
eficiency (top im

age) causes a star like m
ottling on 

young leaves. O
n heavily chlorotic leaves light tan sunken 

sp
ots can develop b

etw
een the leaf veins. S

ym
ptom

s  
are restricted to younger tissue.

Toxicity (bottom
 im

age) sym
ptom

s include b
row

n/gold 
sp

otting on older leaves, eventually m
erging to form

 
necrotic areas. O

verall plant grow
th (including root 

grow
th) is restricted.
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Z
inc (Z

n)

D
eficiency (top im

age) leads to a chlorosis of the younger 
leaves and a shortening of the internodes that creates a  
‘rosette like’ grow

th habit. Leaf size is reduced and grow
-

ing point abortion m
ay occur. S

ym
ptom

s occur generally 
in the younger tissue.

Toxicity (bottom
 im

age) leads to stunted yellow
 grow

th  
on plants.

C
op

p
er (C

u
)

D
eficiency (left im

age) sym
ptom

s include stunted grow
th 

and grow
ing point distortion. In som

e cases leaf chlorosis 
can occur on younger leaves and in severe cases leaf size 
is reduced and a leaf ‘burn’ occurs.

In term
s of toxicity (right im

age), plants initially grow
 

norm
ally but then develop leaf rolling and tip burning  

on the older leaves first.
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A
m

m
onium

 (N
H

4 )

Toxicity causes a chlorosis of the grow
ing point,  

reduced grow
th, leaf curling, stem

 lesions and w
ilting. 

A
m

m
onium

 toxicity can occur in conjunction w
ith  

high grow
ing m

edia pH
.

C
hlorid

e (C
l)

Toxicity (im
age) causes a paleness of the new

 grow
th,  

a leaf edge necrosis and leaf cupping. Very p
oor shoot  

and root develop
m

ent is another characteristic.
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M
echanical d

am
ag

e

Transplanting dam
age m

ay take m
any form

s, often  
various shaped holes can be seen in the foliage as a  
result of the transplanting m

achine’s fingers piercing 
leaves/cotyledons on larger plugs.

O
ther dam

age m
ay include torn leaves and b

roken leaf 
petioles and stem

s.

P
lugs can also be m

isplaced in packs/pots or be planted 
too high or too low

 in the grow
ing m

edium
.
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O
verw

atering

O
verw

atering results in a w
aterlogged grow

ing m
edium

 
w

ithin the pack/container w
ith corresponding root loss.

Foliage m
ay becom

e yellow
 and w

ilt. P
lants can becom

e 
stunted and collapse as a result of excessive root  
loss and

/or the establishm
ent of diseases (P

ythium
)  

or pests (sciarid fly).

If the level of w
atering is uneven then crop uniform

ity can 
be affected.

D
roug

ht stress

First sym
ptom

s m
ay b

e a slight change in leaf colour 
from

 green to grey/green. Leaves w
ilt and eventually w

ith 
continued stress m

ay becom
e chlorotic, purple or red 

dep
ending up

on the plant sp
ecies. E

xtrem
e drought w

ill 
cause the w

hole plant to collapse.

D
ep

ending up
on the plant sp

ecies and the severity/
longevity of the lack of w

ater, leaf scorch and flow
er bud 

drop m
ay occur and plants m

ay b
ecom

e m
ore stunted 

in grow
th. If the level of w

atering is uneven then crop 
uniform

ity can b
e affected.
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C
old tem

p
erature injury

W
here tem

peratures are only a few
 degrees below

 
optim

um
, grow

ing point/leaf chlorosis can occur 
(im

patiens).

M
ore excessive leaf chlorosis, purpling or reddening  

and leaf drop can occur on crops transferred from
 high  

to low
 tem

peratures to ‘harden off’.

W
here plants have been chilled

/frosted, leaves and  
stem

s becom
e glassy and w

ater soaked and plants 
collapse and die.

H
ig

h hum
id

ity

H
igh environm

ental hum
idities can lim

it the rate of  
w

ater loss from
 leaves leading to p

hysical injury and  
the develop

m
ent of a range of sym

ptom
s.

In the case of ivy leaf p
elargonium

, high hum
idities can 

lead to the p
hysiological disorder know

n as oedem
a, 

typified by the p
roduction of ‘corky’ m

arks on the low
er 

surface of older foliage.

O
ther plant sp

ecies m
ay show

 sym
ptom

s of leaf 
‘glassiness’ or w

ater soaking.
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P
esticid

e d
am

ag
e

(Insecticides and fungicide dam
age)

The m
ost com

m
on sym

ptom
 is a p

hysical leaf scorch. 
Leaves becom

e b
ronzed and then necrotic and m

ay  
drop off.

O
ther sym

ptom
s include leaf chlorosis, leaf necrosis and 

grow
ing point distortion.

P
lants usually grow

 aw
ay from

 the sym
ptom

s unless they 
are very severe.

S
un scorch

S
un scorch often takes the form

 of bleached areas on  
the foliage, som

etim
es follow

ed by necrosis.

It can occur w
here levels of shading are inadequate on 

young
/sensitive crop

s or w
here crop

s are transferred  
from

 low
 to high light conditions and the sym

ptom
s 

occur on the soft foliage p
roduced under the low

 light 
conditions.

P
lants usually grow

 aw
ay from

 the sym
ptom

s.
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P
esticid

e d
am

ag
e

(H
erbicide dam

age)

C
ontact herbicides can give rise to a necrotic spotting 

w
here droplets have drifted onto plants. D

irect appli-
cations m

ay kill the plant.

S
ystem

ic herbicides can cause a yellow
ing

/interveinal 
yellow

ing of the grow
ing points, grow

th distortion  
and eventual plant death. 

R
esidual herbicides can cause leaf chlorosis (m

arginal, 
interveinal, veinal) necrosis, intense grow

th distortion, 
stunting etc.

P
esticid

e d
am

ag
e

(C
hem

ical grow
th regulator dam

age)

G
enerally plant grow

th is restricted if the rates or volum
es 

applied are too high. O
ther sym

ptom
s include reduced 

flow
er size, reduced flow

er stem
 length (if chem

icals are 
applied too close to flow

ering), reduced internode length, 
reduced leaf size, delayed flow

ering, increased leaf 
‘greenness’ etc.

C
hlorm

equat gives rise to a leaf chlorosis (esp
ecially  

leaf m
argins) if used at higher rates and paclobutrazol 

can give rise to severe stunting if applied at too high  
a rate or volum

e.
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D
istortion

S
ym

ptom
s of distortion have been noted on several 

species m
ost often on pansy (often referred to as pansy 

m
ottle syndrom

e) and petunia.

The exact cause of the p
roblem

 has yet to be confirm
ed.

It m
ay be found in a few

 isolated plants or it m
ay be 

associated w
ith specific varieties or flow

er colours.

S
ym

ptom
s include a ‘hardening’/distortion of the  

grow
ing point, leaf curling, tw

isting and bleaching.

G
enetic instab

ility

S
ym

ptom
s including flow

er colour instability, leaf 
bleaching, w

hole plant bleaching through to reversion to  
parental type have all been associated w

ith genetical 
instability or m

utation.

In m
any cases the exact cause and nature of the p

roblem
 

has never b
een fully identified.

S
ym

ptom
 exp

ression m
ay b

e lim
ited to the odd plant  

in a crop (pansy) but m
ay also b

e m
ore com

m
on across 

the crop (nicotiana).
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E
tiolation

S
ym

ptom
s are noted if plants are kept in the dark or  

sem
i-darkness for too long (during delivery).

The stem
s of plant stretch, leaves becom

e sm
aller and 

sparser in num
ber and the plants becom

e chlorotic.

P
lant quality is reduced and plants can becom

e m
ore 

susceptible to disease.

O
nce back in the light plants grow

 aw
ay from

 the 
sym

ptom
s.

E
thylene d

am
ag

e

E
thylene is a gaseous sub

stance released in m
inute 

am
ounts by plants w

hen they are under stress.

S
ym

ptom
s take the form

 of leaf chlorosis and p
rem

ature 
leaf and flow

er drop.

Its effects can b
e seen (usually at w

arm
er tem

peratures) 
if the gas cannot readily escape into the surrounding 
environm

ent (cuttings in sealed bags).

P
lants generally grow

 aw
ay from

 the sym
ptom

s.
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Section A – Invertebrate Pests 
All images, except the following, courtesy and copyright of ADAS
A3 Glasshouse potato aphid (top) supplied by FLPA
A4 Potato aphid (top) supplied by FLPA
A5 Caterpillars foliage feeders (top left) supplied by John Innes Centre
A5 Caterpillars foliage feeders (top right) supplied by BCPCertis
A7 Caterpillar cutworm (top) supplied by Rosemary Collier, Warwick HRI
A8 Thrips (top left) supplied by FLPA 
A10 Tobacco whitefly (top) supplied by CSL
A10 Tobacco whitefly (bottom) supplied by CSL 
A13 Shore fly (top) supplied by FLPA 
A13 Shore fly (bottom left) supplied by FLPA
A16 Flea beetle (top) supplied by FLPA

Section B – Biological Control Agents
All images, except the following, courtesy and copyright of ADAS
B1 Amblyseius species (top left) supplied by Syngenta Bioline 
B2 Orius species (top left) supplied by FLPA 
B3 Encarsia formosa (top left) supplied by BCPCertis
B4 Hypoaspis species (left) supplied by FLPA
B5 Atheta coriaria (top) supplied by FLPA
B5 Atheta coriaria (bottom) supplied by Syngenta Bioline
B6 Steinernema species (top right) supplied by Becker Underwood Ltd 
B7 Aphidius species (top left) supplied by FLPA
B7 Aphidius species (top right) supplied by FLPA
B10 Dacnusa species (bottom left) supplied by BCPCertis

Section C – Diseases
All images, except the following, courtesy and copyright of ADAS
C1 Grey mould (bottom right) supplied by Bordon Hill Nurseries 
C6 Septoria leaf spot supplied by Defra
C7 Bacterial leaf spot (bottom) supplied by Bordon Hill Nurseries 
C11 Pythium root rot (bottom) supplied by Bordon Hill Nurseries

Section D – Nutritional Disorders 
All images, except the following, courtesy and copyright of Neil Bragg
D1 Nitrogen deficiency (top) supplied by ADAS 
D2 Phosphorus deficiency (top) supplied by ADAS
D4 Magnesium deficiency supplied by ADAS 
D5 Calcium deficiency (right) supplied by ADAS
D6 Iron deficiency supplied by ADAS
D13 Ammonium toxicity supplied by ADAS

Section E – Physiological Disorders 
All images, except the following, courtesy and copyright of ADAS
E9 Pesticide damage (herbicides) (both images) supplied by Priory Farm Nursery 
E10 Genetic instability (right) supplied by A&E Bridgen and Son
E11 Distortion (bottom) supplied by Stuart Coutts
E12 Ethylene damage (left) supplied by Reading University
E13 Etiolation supplied by Reading University

Key: 
FLPA – Frank Lane Picture Agency
CSL – Central Science Laboratory
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