
STRESS FACtORS AFFECtING EXTERNAL AND INTERNAL QUALITY OF CITRUS FRUIT

L. G. ALBRIGO
IPAS, CREC--Lake Alfred

A number of stresses can affect either internal or external quality of citrus
fruit. These stresses can be categorized into general types of causal agents that
include climatic and water relations (Table 1), insects and pathogens (Table 2) and
phytotoxic pesticides or growth regulators and nutritional stresses (Table 3).
About 70 individual probleas are recognized, but many rarely occur.

CLIMATIC AND VATER RELATIONS

Of the climatic stresses causing fruit quality reduction, wind scar, poor color
(delayed color break or regreening) and section drying are the most common in
Florida. Section drying develops with over maturity in mandarin and grapefruit
cultivars most years. Freeze damage related section drying occurs about 1 in every
3 to 5 years, particularly in central Florida.

Wind is a problem to citrus production in many areas of the world including
Australia, South Africa, California and Florida. Both tree damage and fruit damage
can occur. Florida packinghouses commonly eliminate 15 to 30% of the fruit because
of wind scar. Citrus fruits are readily bruised and surface cells are killed by the
midrib or edges of older leaves rubbing on the tender young fruit 0 to 8 weeks after
petal fall. Less severe damage can occur from 9 to 12 weeks after petal fall and
normally little damage occurs after 12 weeks. T~e bruised area darkens and,
subsequently, a wound periderm is formed under the damaged area. The periderm'
expands as the fruit grows. Vith earlier scarring (0 to 8 weeks post bloom), the
initially daaaged tissue is co8pletely sloughed off leaving a smooth silvery orbrownish blemish. .

Vindbreaks can be beneficial. For windbreaks to give successful citrus fruit
protection, the spring winds should have a primary direction and windbreaks should
be placed perpendicular to this primary wind direction. Vinds of 10 mph in the tree
or 15 to 20 mph (24 to 32 kph), weather reported, unobstructed wind speed probably
cause some fruit daaage. Vindbreaks should reduce wind speeds below damaging
levels. Citrus hedgerows, if perpendicular to primary spring winds, provide
significant protection fro. wind scarring.

Poor color development is caused by lack of sufficient cool weather in the fall
to induce chlorophyll breakdown and orange pigment development. Varm, wet weather
in the spring will cause 'Valencia' oranges to regreen on the stem end. Rootstocks,
nutrition and irrigation influence color development in the fall (see other sections
of these proceedings).

Section drying is a severe problem in mandarin and grapefruit cultivars. The
problem most often 8anifests itself as hardened juice vesicles (granulation) in
mandarins and collapsed juice vesicles in grapefruit. Granulation occurs sometimes
in oranges, particularly 'Valencia.' The problem is more severe after the fruit
reaches maturity and beco.es senescent. Some mandarin cultivars, particularly on
rootstocks other than 'Cleopatra' mandarin, develop granulation before they are
mature. Severity of section drying varies from year to year and grove to grove
suggesting that climatic factors and cultural practices may influence this disorder,
but no specific climatic factor influence has been determined.

A proble. accompanying vesicle collapse in grapefruit is seed germination.
The seed germination appears to be the result of war. spring temperatures and the
moisture released by the collapsed juice vesicles.

69



.
~
=

~
'0
=
tU

~

w
0

~
=
tU

fIJ
V)
QI
~
...
fIJ

U
~
...

=
~
~
u
>.

A

'i
fIJ
~
tU
U

fIJ
QI

W
~

.,..,
=

~
=

~
w
01
:-
0

~

>....
~
~

~
~
...

~
w

~

fIJ
~
W
...
~
U

0
...
V)

~

.
f"'4

OJ
~
"Q
tU

E-o

QI
S
co
c

t'
~

,
c

~

01
U)
~
cu

u

>-
w

~
QI
...
"
U

.-4
"
fit
=
"

to)

~
...
tU

~
Co
tU

...
VI
...

~

c
0
VI
tU
QI

C/)

~
OJ
(J
=

~
=

0.-4

(J
0.-4
...
IU
.

0.-4
0-4
U

.d
Q.fI)
s =

~
00
~.d

...
A

..a
fI)

~~.-4
== """"10

»=

~ ~
= GI ro1

. ro1
~= . IU
CoO = ~
m Glm I

~ S ~ ~
>.GI""'>' GIGI

ro1 ; ...ro1ro1S... ~ >.~ro1.=

IU =1U1U="'"
~cn<~~cn~

~
GI
>.
IU

root
GI

rn ~
GI
W >.W.¥
= wOIU
"'GI = GI
CJ~ ,ww~

wCIU ~~CO.QC
IU=S~C.-4""'.-4 CJCoIUC""'1U OwC

rn ~""""CJGlCJOGl
C rn"'rnN .-4G1

~w.-4IU"'" GlwOw
CO""'GI.-4CGlOCJ~

,clUwCo=wO GI
>E-o=t.)(/1(/1~Ao ~

r-f
r-f
~

~

f/I- of"!
C fI)
0 GIGI

"'A
... IU'"
C .-4C
GI =>.
... 8f/1 GI
GI ~ f/lw

C w "'.-4 ...=
0 .f/I.-4 .-4~ >. C.lfI)

... ..-48..r. IU~>'GI~~ ~O

8A"'80 GI.
","","~Gla. Glw","~

IU'" 0 S'" 0 f/I
w w~ .-4 ~f/I

~OIUSA GIGI
C.-4.-4>wC.l "'C.I
=O.r. IU IU>C

tnC.)C.) =- =-~

~
~...

~ c ...~

opoj Ow
>-~~~
wC QI QIQI

~opojQla. C~~
"'~IU OIUIU

.a...~w sse
opoj~~ QlralU

ca.~ ~~~'C
0 O~QI

""'QI~O~~w...
...~ COQlC
1Ua.~~1U ...QI

~a.QlCwQl~.
~1U"'opojO~Qla.
CQI~'" a.> IUc~ aew~
Wopojopojopoj ~1Ug'

~~Q~ ~=~

fI)
c
0

OJ
CO

QI
~

~
QI
OJ
CO

=-

...
-Pol
~ .-4
~ .-4

IW tU
IW

OJ
~ -
~ ~
... OJ
tU S
& S

~
~>. In
=.-4

""~.-4OJ
~tU.-4'"
Q,OJtUtU
~Z~~

70

=:-
0
.e
=

=

...

~
~ ~
~ QI

IW~
..c QI

QI ~8
~~c ~O""'"

"'r-4~~
~OQ.Czucn<

r-4
cu
(J

"'"
=
cu

.c
(J
QI

Z

~
c

.pot
~
'0

;=

=
.M.
VI

~
~

.0
OJ

N

~~c c
of'4of'4

"'>'
II) CU
~L. ~ ~
>Q. c c
L.II) ..a a CU .-t,-j
~ A II)~II)~

C II) C II) C
,-jO ~CU~CU
CU"" (J~(J~
(J"'.)< )<

e-.e-.""CUQ.~~~~
C>0f'4 ~ ~
CU0f'4=...=L.=

~ ... ~ ~ O' ~ 0
(J,-j~"'L."'~
~= CU CU

XU ~ ~

rII
OJ
>
W
tU
=

0)

0)
0

.-4

.-4
GI
U
0
GI

.-4
0

g)
QI
>
W
tU

=

'0
=

=
~ :-

0
'O'O~
=.¥=
GI\u""

GI~
a~~
GI.o=
... U2 ~

~
c

C O.¥
u

COCo
u

to
U)~
U) ~

t!~

...
rII
GI
>
W'"
IU rII

.CoGl
...>
rII w
0 IU

Ao=



.N
QI

..c
tG

f-o

.
W)
C
Q/
~
0
.c
4..1.Q.
~
0

W)
4..1
U
Q/
W)
c:

~

>-
.c

"0
Q/
W)
=.u
W)
Q/

~
~
=

...,
c:
~

-=
~
II
:-
0

r-4

>.
...

.-4
tG
=
~

...

=
~

IW

VI
='
~
...

U
IW
0

...
VI

~

>-
~
0
~
QI
...
IG
CJ

r-4
IG
U)
=
IG

U

QI.
IV
C

>.
~
~

,
c

~

GI
rn
=
tU

U

ill
w
tU

!.
Q.
tU

...
VI
W

~
~

c
0
VI
tU
Q/

tn

rn
~
QI
Co

rnCorn
"'O~
u-r.,"

~rn~
(J02>.

'"~...
~ ~ ~

c,,)t-'~

~
w
Co~

~
>\=

r-4 W W

CUCo

~cn

-g)...~
IU
c-

ot.
...
=
0
B

bO
C

~
g) :-
...QI
u.c.
QI U
fI)-
C

~

~
0
=- QI

~ -
QI .
~

0)= ~QI~O)

QI>O=
=tG~~

-CJ
0) . 0) QI 0)
Q, ~=

-~.:J4=~
~tG=tG .cQl-~-

E-t~~ot.)

UJ
...
~
cu
Co

.c-
...~

UJ = 0
010'"

UJ
S~O

CCo
~ u>

UJ ~ 0
"'01
u ~
01 CoO
UJ-
C

~

W
QI
S
&
~
rn

0w... ~
QI .-4
. bO.-4 W
. =~ tU
~ tU===QI
rn w~ooo
I QI Q. .

bObObOSwrnQlWwwbObO~===""QI "'QlQlQI===
0r4"""'SQltUSSS""""""

WWW~S"'~...WWW
Q.Q.Q.=~tU ~~~Q.Q.Q.

Cl2C12C12<CI2~ CI2C12C12C12C12C12

71

02

8-
02 QI

bO = .
.c

02
02 oW =02
""02=02Q1~QI
0 bO"'" bO"" a.= = ,...

02.D02.DSU'M
QI = >.00 02""

""=QI.-4caca ca~QlcaQ><=

U""~QI~QI~
{/2D..c"Z~E-or&.

~
~

OJ
W
~

cu
2:

~

~
0
~
Co
OJ

~

~
Q/
a
~
f/)

.-4
oP'4
>
OJ
OJ
>

~
OJ

,Q

OJ
OJ

11-1
11-1
0

Co)

...

~
w

~

QI~~~w
wCCCQI= s
"'wwwS
~Q,Q,Q,=

ZCl2C12C12C12

1u=
-0
C

~
cu
~
c
=

~

... GI ...

... ~
=~ ~

cd cd~". ~
cd ~ GI~
= 1 0 ~ 0 ~cd > 0 ~~ GI GI 1C,/ '0 ~0 ~.-4 ~

~ ~... ~~cd ...
~~ -= ~cd cd"'~~ OGI C,/ . ... cdUcd"'0 ~ C,/

... ~ GI a.cd.c.VI ~

~ = 800.-4 00.-4c'/~. ~GI ~...
~~... ~ GI ~ ~0==cd0 "'GI

~.-4 0 ~1O~.-4 C,/C,/
~ cd VI cd C,/.> GI
ow 0 C,/ """ cd cd~GI VI ~ 0 GI GI 0 C,/ 0 ~VI.c ~cd
~ ~Oc'/ '0 0 ~O"'GlIO

-= GI 0 GI ~ GI~~O=
... '0 ~ ~ C,/ 0=~0

0 0 > GI> GlO
~ 8 0 cd 0 cd0"'c'/

cd cd ~GlGlVI ~ ~ ~ ~ = I <~ZAo=~Z ~ ..~~~Z

w~w
GlCGI
S~S.-4
SwS.-4
~c.~~
C/2C/2C/2~

0 Q. 0

rn w
c - QI ~
> bO rn U
0 C 0 IG
w C ~

.Q U-C.Q
IGU

IGO w""lG
Q.Q. .cO ""

QI wrn .,w""~wOrn IG .,wuC.Q\Uw
0 C>tCQlIG C
C wrn Q. >twC
\U.QQI\UQ.rnQl""QI>

~1G""QI->t80""O
QlU~w ~""'O~w
Z{J2<c" ~..J{J2<=

""0f'4
~~
~ ~

~\t-'

GIGI~
~ ~ c
~=0f'4

~
1U1UQ,

ZZtn

rn
=
Q/
~
0

~

cu
Co

~
Q/

~

0

~
OJ

~
OJ C
rI) IV
IV (J
OJ
rI)~

-IV
~-

~
~OJ
IV'"
~(J

~IV
<=



~==nN~N>~C~ O~~O nncn
'0""00- ~- ~> ~ ""CC"" 00""0
I-"~~~~~~!IJ =""NI-"I-"I-"I-"-~~toft~
~~O~I~I ~~ ~ tofttoft ~~~O~
~ =~C.oC=C~~=+CC~""~~I-"~
~Z ~ C ~~~~ ~~I-"!IJ~~~~
~I ~ ~ n =OO~~ I O~ 1 I ~
=1 ~~ ~ = ~O ~01-"0~~

~~toft~ ~ - O~"" n~ =o
I~""toft 0 ~ ~""I-" ~~.I-" >C
,~n"" >c 0 n~ ~I-"~""n ""!IJ n= ~I n

0 = ~ n ~ ~- I-" !IJ 1( =~ ~ 0 ~ -C ~
n= ~ ~ I-"~ I-" '<

~~,<n '< ~~ toft
C'< n ~~ C

~ ~~ ~
~ I-" !IJ~

- 0
=

-

"""(I)(I)(I)(I)"'(I)""Z>
~~'a'aCC~'a~Ot"tl~~".,aa~.,... ...

~~ aa~""""~fD==fDfD I = 0.,~~.,.,<~ =
~>

= fD C

~ .,~
., ccncn...

fD
Q.

t"'=t"'t"'cncccnncncn
0 0 0 00 00 00 00
c ~ c c ., '., ., ., go., .,

=- ~/D/D~go~~
~ gon,<nn'</D'<'<

~oora ra.,rara
/D.,oo /D
.,000 rara ...
...=/D 0000 ...

., .,., ... DI~ =
'<'<

... rara ~
'< +

In
00
.,
~

'<
In

z
c
...
"

...
0
=

~

=
ID
~
~
~
n
~
a-
ID
fn

C')
"
0
<
,..
=-

"
II

~
~
~
,..
0
"
(D

72

CI2C12C12C12
'O'O'OC""" 1 ===tD
~~~"

I I I
cncncno
CCC"

ili""
tDtDtD~
"",,'-'

'-'

cncncncn
~~~~.,.,.,.,
~ ~ ~ ~

'<'<'<'<
rnrnrnrn

cncncncn cnz>
oaoaoaoa oacoa
.,.,.,.,cn.,...oa
~~~~"'/D"""

'<'<'<'< ~ ~
cncncncn~Q./Dn

~/D=~
., 0 ~

=ccno
cnoa=

"",/D"
., ~
c.:'<~cn

~
Q.
/D
.:

cncn>cn
coa=oa
a",<"
a ID=""=

,,~.~

~
ID
In

~
n
~
a-
ID
In

>cncn
='0'0

,<.,.,
...~~~==a~~
m I

cn
c

i
m
~

C)n=
,.,=-0
AlID~
=~O
C AI =
~rot
AllDrot
,., 0

0->C
C""

ID ,., n
,.,= rot rot

'<
~
N
ID
,.,

0-
C
~
=

~
~

z'<
C...
...0
.,...
~O
...>C
~~
0 n
=
PI .
""PI

...
ID
.,

PI
ra

cn
m
UJ
0
=

~
.,..
"
UJ

PI
'0
'0
ID
PI
"
UJ

1-4
=

'-'-
c

.'.J
=
;
ID

n
AI
~
cn
to

n
PI
=
(I)
PI

()
PI
...
ID

~
0
.,

'<

t""
tn-
...

0
""

n
...
"
c
tn

""
"
c

...

.c
c
QI

...
'<

...

~
ID
"

=
~

I"-
~

Cool.
C
"
I"-
ID
~

I')
~
C
~
ID
Q.

~
'-4

f't
0
>C
l"-
I')

I')
~
ID
a
l"-
I')
~

~
0
"

~
C
f't
"
I"-
f't
I"-
0
~
~

~
f't
"
ID
~
~
ID
~

~
Q)
a"

/0

I.N.

I ID I
. {II {II

C c

m m
ID ID
.., ..,



Water relations are probably related to several disorders common to citrus.
Excessive moisture in the late summer and fall leads to dilution of soluble solids
and acids resulting in large insipid fruit. Cycles of severe drought on shallow or
low moisture capacity sandy soils appear to contribute to peel necrosis problems such
as 'Pineapple' pitting.

Water relations can play an important role in fruit condition. Several
harvesting and handling problems are the result of poor handling practices under
unfavorable moisture conditions. Mandarin cultivars, if subjected to rough handling
when turgid from excess aoisture, can develop injury to the raised peel areas over
the juice seguents. This gives a longitudinal striped appearance to the fruit
referred to as 'Zebra Skin.' Blossom-end-clearing in grapefruit and stylar end
breakdown of limes are similar problems. All citrus is subject to oleocellosis if it
is too turgid when harvested and abraded by sand grains. The firm peel will not give
and the sharp edges of sand grains or other objects rupture oil glands. The toxic
oils kill or injure surrounding cells. The problem is most noticeable if degreening
is required since the peel oils prevent degreening of the injured areas. Harvesting
fruit wet accentuates this problem. The fruit peel is usually turgid and sand is
aore likely to adhere to the fruit surface. Dought stressed peel and dessicating
conditions after harvest often lead to breakdown of an area near the stem end
(stea-end rind breakdown). Field stress and late harvest of 'Valencia' oranges or
grapefruit can result in a dark, wrinkled appearance of the stem-end peel (aging).

INSECTS AND PATHOGENS

Although many insects can attack citrus fruit, few are of economic importance.
Citrus rust mite damage is the most prevalent and is covered in another section of
these proceedings. Scale insects may be the second most common insect problem on
citrus fruit. The scale insect's armor often remains after washing and downgrades
the fresh fruit. Some scale feeding results in fruit areas that will not degreen
early in the season. Plant bugs can cause fruit injuries also. Mowing or disking
.before harvest forces the adults from their host weeds to the fruit. Plant bug
feeding can allow secondary infections by fungal organisms and feeding inj ury leaves
brown spots on sectionized grapefruit. Coffee bean weevil can occasionally be a
problem but mostly on over-aature fruit. Caribbean fruit fly and Fuller Rose beetle
cause little damage but interfere with marketing because of quarantine restrictions.

Melanose, scab, Alternaria brown spot, pink pitting and sooty blotch are the
most common fungal induced blea1shes on fruit. As blemishes, none of these problems
are of concern to processing fruit quality, although the pink pitting causing
organism, Mycosphaerella~, causes greasy spot on leaves and this disorder can
seriously depress yields the following year due to leaf drop. Melanose affects most
cultivars. Melanose is usually severe in older or freeze damaged trees with more
dead wood. The melanose causal agent (Disporthe~) colonizes dead wood. Lesions
develop on young fruit (1st 3 months post bloom) after rain or irrigation washes
spores onto the fruit if the fruit remains wet for 18 or more hours. One of two
copper sprays postbloom are used to control melanose. Sooty blotch is the result of
the buildup of a dead fungal mycelia mat with adhering debris on the fruit surface
during the fruit's growth. The fungal organism, Gloeodes po.igena, firmly attaches
the.at to the cuticle. Summer oils help to loosen this mat and a summer copper
spray controls Gloeodes. Often, particularly on grapefruit, this mat is not
completely removed by packinghouse wash lines.

Alternaria brown spot, scab and pink pitting are blemishes that occur on a few
specific cultivars for each fungus and are serious problems on the cultivars
affected. Alternaria c1tri attacks 'Dancy' tangerines and 'Minneola' and 'Orlando'
tangelos. Scab can be serious on 'Temple' and 'Orlando' tangelo and moderate on
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grapefruit and 'Murcott.' Pink pitting can be a serious rind blemish problem on
grapefruit. Copper or copper-oil sprays at appropriate times are recommended for
control of these disorders.

Bacterial canker (A and B strains) is a potentially serious rind blemish
problem, particularly on grapefruit and limes. It is not presently a problem in
commercial citrus in Florida.

PESTICIDES, GROVTH REGULATORS AND Ntn'RIENTS

Nutritional levels greatly affect both internal and external fruit quality and
are covered elsewhere in these proceedings. Blemishes due to nutritionals are not
very common, but chelated metal sprays can cause burns if sprayed as concentrate,
particularly with oil (Table 3). Growth regulators can cause burn or spotting
problems when applied at higher than recommended rates. This is rarely seen in
Florida. Hany pesticides are phytotoxic and cause burns to fruit if applied at
higher than the recommended rates or under adverse, stressful weather conditions.

SODe combinations and individual coapounds are very risky in a fresh fruit
program (Table 3). A sulfur application during a hot period or too close to an oil
spray is very likely to cause a burn. Another commonly used spray combination that
often results in spray burns is ethion and oil. Vhen this coabination is applied as
a concentrate spray on 95°F (35OC) plus summer days, spray burn can occur.
Generally, oil tends to increase the phytotoxic potential of any co.pound because it
increases the penetration of chemicals through the stomatal pores and plant cuticle.
Vhen chelated nutritionals are mixed with other materials, particularly as
concentrate sprays, and applied to young fruit during the post bloom period, spray
burns are likely to occur.

PRODUCTION, HARVESTING AND HANDLING 'HANAGEMENT

Host packinghouses average 40% eliainations and some lots of fruit brought to
packinghouses in the past have run 70 to 80% eliminations. Host of the blemishes
which cause elimination occur prior to harvest. Fruit with a high pack-out
potential is basic to a successful fresh fruit operation. This has become more
important in recent years because of increasing production and packing costs without
a proportionate increase in fresh fruit prices. One study found that, averaged over
a season of operation, the packinghouse's profit per packed carton could be
increased up to $O.~6 for every 10% increase in pack-out.

There are several steps that can be taken to avoid losses from peel blemishes
in fresh fruit blocks. The first major consideration is that less than 1/10 of the
orange crop and 1/2 of the total grapefruit crop are used annually in fresh fruit
channels. Considering this and based on good past histories of high pack-out, each
grower should select an appropriate number of grove blocks for a fresh fruit
program. These are likely to be mature groves with wide driving middles. Large
trees are less likely to have a high incidence of wind scar, and wide middles will
minimize damage to lower fruit from equipment travel. Hedged rows oriented across
prevailing wind directions will usually result in lower wind scar damage.
Cultivating across the grove, traveling tight cross rows, is a practice that leads
to heavy damage to lower fruit. The current trend toward higher density plantings
of smaller trees in hedgerows can be advantageous toward reducing fruit blemishes.
Good hedgerows can reduce wind scar and, with wide middles, no aechanical injury
should occur. Smaller trees will allow better spray coverage for pest control. All
blocks selected for fresh fruit should receive a moderate fertilizer program to
avoid green color, rough peel and accentuation of blemish probleas. This type of
program will not adversely affect yields. A well-aanaged irrigation program will
avoid prolonged dry or wet periods which also contribute to many peel disorders.
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Of vital importance in minimizing blemish losses after blocks are selected is
adequate pest monitoring and spray scheduling. Blocks should be examined frequently
for insects and mites that can cause blemishes. Even citrus rust mite can be
adequately controlled on the basis of a careful and frequent monitoring program
which will avoid unnecessary sprays. Of particular importance is the timing of
fungicide sprays in fresh fruit blocks. This can be accomplished even with a large
nuaber of grove blocks and minimum aaount of spray equipment if the fresh fruit
blocks are predetermined and given priority. Processing fruit blocks can be sprayed
at the beginning and end of the time period considered adequate for control.

Other scheduling and spray procedures that can improve pack-out include using
appropriate equipment to provide adequate coverage. Slower spray speeds and dilute
sprayers should be used in fresh fruit groves when equipment options are available.
Spray material sequences that will lead to pest upsets should be avoided. An
example of pest upsets is the increased incidence of armored scale blemishes in
groves where growers rely heavily on sulfur. This is especially likely if two or
more sulfur dusts or sprays are used in sequence.

Because of potential phytotoxicity, the choice of spray materials is of
importance in minimizing bleaish incidence. Hi~i~g untested com~in!tions of
materials in the s ra tank and a 1 i these .~xtures as concentrate s ra s
:LnVO.Lves ser~ous r~sK.S tnat growers snouJ.<I not take on potential fresh fruit blocks.

The grower and shipper should be aware that cli88tic conditions prior to
harvest and grove practices influence the ability of the fruit to withstand rough
handling during or after harvest. Uniform and adequate soil .oisture is
particularly important in order to avoid several stress-related blemishes. .

Maintenance of good fertility is important since low N and K fertility can lead to
increased fruit plugging at harvest. Handling losses, particularly on mandarins,
can also be reduced by applying ethrel preharvest to reduce plugging and improve
color of early harvested fruit. The ethrel may also reduce decay because less
degreening time is required.

The need for i.proved blemish prevention in Florid. citrus groves is obvious.
Many blemishes can be prevented by using sound practices. The grower should consult
the current Florida Citrus Spray Guide for the latest control recommendations for
insect and disease problems. Better practices on fewer acres will save Florida
money and increase profits. Spraying fewer acres for fresh market also would reduce
the use of cosaetic sprays intended primarily to control fruit surface blemishes
thereby reducing the pesticide impact on Florida's environment.
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