
EXTENSION BRIEFS 

iMmMAwwE117 
bug (9.0. MOORE) 

should be scouting for mealybug regularly, by inspect- 
erneath calyces and thereby determining percentage of 

infested. The most effective way of doing this is to break 
t off from the calyx. Both the fruit and the underside of 

should then be inspecfed. Where medybug is under 
biocontrol, infestation should peak during December in the 

ptoduction areas and during January in the Cape prc- 
areas. If mealybug infestation dws not decline during 
and Eebruary, respAvely, suppression with a chemi- 
ent is advisable on early maturing cultivars. Trial re- 

have demonstrated that bupmfezin (Applaud) is by far the 
effective corrective option for mealybug control but this 
t cmnt ly  be used on fruit destined for Europe. It is im- 
e that any application of buprofezh be targeted against 

unger stages of mealybug, i.e. eggs, crawlers and second 
s. Where bupmfezin cannot be used, methidathion is pmb- 

most effective option. Methomyl and chlorpyrifos can 
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alsobe used. Mevinphos (at 50 mlper 1DO L water) also hassome 
effect. However, thts is not a registered option. 

This is also a good Yime to determine which species of mealy- 
bug are present. This is important, as it appears that the biocon- 
trol complexes of oleander mealybug and longtailed mealybug, 
m particular, might not be as effective as those of citrus mealy- 
bug. Therefore, treatments can be applied more readily when 
either of these speaes is identifed as the dominant speaes in 
a particular orchard. The phytosaniitary status of certain species 
must also be borne in mind. 

False m d l i ~  moth (5.0. MOOaE) 
Effective false codling moth (FCM) control begins in November 
with a g e n t  orchard sanitation and the application of a regia- 
tered control treatment, if and where necessary. For growers m 
black spot-free areas who are accredited for export of fruit to the 
USA, it is prudent and possibly mandatory to apply a second 
treatment during late January or Feb- CONTINUED ON PAGE 36 
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COMINUEO FROM PAGE 35 NW. Growers in other areas can deter- 
mine the extent of an FCM problem through weekly monitoring 
of traps, routine inspection of absdsed fruit and the historical 
status of FCM levels in orrhards. This will help in determining 
whether a follow-up treatment for FCM is necessary at this time 
of year. The use of the mating disruption product, Isomate, can 
also be crmsidered as a stand-alone treatment or m conjunction 
withone or mom spray treatments. 

Bear in mind that the use of tdumumn (Alsystin) and te- 
flubenzumn (Nomolt) is mtricted to not later than 90% petal fall 
for most major markets and is M o r e  relatively ineffective for 
protection of the in-semon aop. Also note that the withholding 
period for fenpropathrin (Mothdn) for many marks, indud- 
ing most EU countries, is 185 days. Cypennethrin is not allowed 
m fruit destined for the USA market, but is permitted in other 
markets with a withholding period of 28 days. This means that 
Cryptogran and C* (two distinctly diffemt virus prod- 
ucts) are the only spray options for FCM permitted in all mar- 
kets at this stage. A virus application should be timed against 
(or shottly after) a peak in FCM activity, detembed by the use 
of a Lorelei pheromone trap. Note that due to high levels of UV 
irradiation in the ClanWilliam and Piketberg magisterial diskiets 
of the Westem Cape and in the Northern Cape, problems may be 
experienced with the efficacy ofvihls applied in these areas dur- 
ing February and March. The use of Gyptogran is therefore not 
recommended in these areas until the end of March. This prob- 
lem does not exist in the rest of the wunfry and therefore the 
caution is limited to the above-mentioned areas. 

Early maturing mandarins, such as Satsumas, which will be 
harvested during March, should be strongly considered for a 
registend spray treatment during February i.e. approximately 
four weeks before harvest An effeaive treatment at this time 
should reduce post-harvest ri& assodated with FCM. 

Bud mite (T.G. GROUT) 
The period February to May is the optimal time for bud mite 
sprays. Bromopropylate is the more efficacious of the two avail- 
able options to d d e r  for fruit going to all markets except the 
USA, but take note of the 21-day pre-harvest internal. The other 
registered option for the USAis lime sulphur at 1 3 1 /  1001 water. 
More than one abameain application during summer for citrus 
&rips will s u p p s  bud mite populations but the level of wntrol 
may not be adequate for lemons. 

Ffdt Ry TT.0. OiODUT) 
Fruit fly monitoring and management practices should be initi- 
ated two months before the earliest expected harvest date. Rec- 
ommendations remain unchanged and are as follows. Fruit flies 
should be controlled by use of weekly protein hydmlysate bait 
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sprays, the use of GF120, M3 bait stations or Last Call FE Tr 
must be used to indicate whether 
Growers have the option of mod 
with Capilure and using a threshold of 4 flies per week per 
or using Questlure in a Sensus trap and using a -1d 
female fly per week per trap. If these thresholds are ex 
additional control measures will be required. 

MtOP MII F w l t . a w  WAOEMEIIT 
(J.S. VERREYNNE) 
Internal quellty: If properly timed, regulated deficit 
can result in an increased total soluble solids CIS'S) 
crease or no response in titratable acidity Defiat irrigation 
tards thebreakdown of acid and can result in a more fav 
so1ids:acid ratio at harvest, especially in cultivars where 
a sudden drop in acid before harvest. It is mainly aimed at 
cultivars like Satsuma, but other early matllling cultivars 
low intesnal quality could benefit. No water stress should be 
posed during the initial gtowth phase of the fruit, i.e., 
and after flowering, but only during the final maturation 
i.e., the last two months prior to harvest Uanuary for Sa 
Less water is applied and at longer intervals. Therefore, 
tion is cmtinued but at amduced level. Trees should be irri 
lightly two weeks prior to harvest. Inhighrainfall areas, 
ed deficit irrigation may notbe mcrrssful. The deficit should 
imposed slowly so that the trees can adjust without symp 
of drought. Severe water stress can have adverse eff@cts on 
health and W t  quality. High nitrogen is antagomkc to the 
fect of defidt irrigation. Management of this technique is 
easier when ttees are planted on ridges. Additionally, re 
deficit irrigation imposed the last two months prior to 
also enhances the rate of colour development. Selective 
of outside h i t  and delaying harvest of inside fruit will 
a higher proportion of fruit with higher 'I% and better co l~u l  

MatutRy iltdwilvg on early cultivars like Satsuma should 
mence. Maturity indexing is done to predict the rate of ch 
fruit maturity in order to harvest fruit at a maturity that w 
maintain acceptable commercial shelf life. The aim is to d 
changes or rate of change in adds and sugars and to build 
data base over a number of years for comparison. Random 
pling of fruit every week from each of tm representative 
should start 4 to 6 weeks before the expected harvest date. 
tratable addity is deMrmined by titration with sodium 
ide, sugar content (Brix) is determined using arefractome 
sugaradd ratio calculated and fruit colour should be 
a colour chart. All the parameters mentioned above s 
plotted on a graph over time. Once plotted, trends will 
apparent, harvest dates can be estimated and problem 
internal and external quality parameters can be identified 
manipulated. 

om sodoende die sitrusaalwum en phytophthora stahc 
tmsboorde te bepaal. Resultate sal dien as 'n bestuurshu 
del wat  beplanning vir die toediening van produkte om 
togene effektief te beheer, vergemaklik. 





Figure 2. Illustratwn ofthe type of leaf to be sampled 
from non-beanng and nursery trees. 

V~RVOE VAN BW\W 37 herhaal kan word. Sodoende word die 
veranderings as gevolg van bemesting en nie die variasie in die 
boord gerneetnie. 

Gebndk elke jaar dieselfde indeksrye. 
Wanneer die monsters geneem word, word tussen twee in- 

debrye ingestap en blare aan die linker- en regterkant (son- en 
skaduksnt) tussen heup en kophoogte, gepIuk 

Ruk sowat 50 tot 75 blare per monster. 
Ruk blare van agter 'n vrug, wat op dieselfde takkie as die 

vrug en in die lente gevorm is (Figuur 1). met die blare sit nie. Die etiket mwt diebaordnaam of -nq 

Die blare moet5 mt 9 maande oud we-. (u verwysmg) en u besonderhede bevat. 
Pluk die blmonsters gedurende Februarie tot Mei. Blaar- Hou die monsters koel maar m t  dit nie wries nie. Vera 

monsters wat gedutende Junie en Julie gepluk is, is w k  b&- so gou mmtlik na die laboratorium. Indien die blare r 

b a s  m a s  laat min tyd om g-d te ma& vir die nuwe bemes- terdruppels op gehad het nie, nie in die son gel3 het nie I 

tingseisoen. gehou is, kan dit na een maand nag bruikbaar wees. 

Plaas die blare in 'n skoon plastieksakkie, druk die lug uit en Ensune that the carrect leaf is picked from the trees in 

knaop toe. India die blive waterdruppels op het, moet dit dex rows or blocks. The correct leaf is one that was forme 

met sneespapier droog gem& word. ing the previous spring and situatedbehind a fruit on th 

Merk die monsters derir 'n etiket op die M e  te pl& of aan twig as the fruit. CoDectW to 100 leaves per sample. Take 1 

die sakkie te bind. ~ w n i ~  die etiket bime in die ae saam sample at the same index trees. Collect 15 to 20 sub"np11 

Doe hoogste genalte opbrengr verlang saad vol 
belohe. Mer d~e aans6affln.a van Seminis' deur 

1 Monranto, het jy nou die gekombineerde krag 
van Wee landboureuse om aan jou die beste 
gehalte groente- en vrugtesaad te bied, vir die 
beste gehalte opbrengs. 

Kry die gehalte uit wat jy insit 
met Seminis" 

Seminis! , 
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d submit 500 g of the composite sinples for analyses. all relevant information on a labd and stick or tie it to the outside 

I When sampling non-bearing tree, the same procedure re. BY under conbol- remove al l  fallen fruit and decayed h i t fmm 

garding index treff. padraging and forwarding s the orchmd Bury or macerate and allow to dry in the sun. 

am geneem. Let e m  opdie uo I~endespes~ve l e i s t e s ;  

Skirt sprays for brown rot control: Vcrwys na "Oondg&aag- 
deiektes" (Soilborne Mseases) deur M.C. Retorius hierbo. 

Let Wel: Sorg dnt gepesfe plukpdtyk~ twgepas uwd, Te we1 plukbe- 
serings het verlede stisom onreelmatige vlakke wn bednfvemMak. 
Apply ftlickkouw @ngici&s with cpra &q 

p @ ~ n r a f w .  

Spray the peckhouse out with sanitize18 regularly andimmedi- 
ately after finding a single mouldy fmit. 
":S&pay.out&856 WOE@ they leave for:& 0Ecbad 
,. a-:* @w,ps-*p&.-.%tan& 

ing on packhouse floor where it is h ~ t  G m n  mould develops 
faster at 10bC thanat 4.5*C. 

Neern sowat 15 tot 20 submonsters by die borne in d ~ e  mdek- retention samples for each c o w i m t  and *W 
srye. Flaas die submonsten in 'n pbtiekemmer, meng deeglik larly for waste and - - 
en neem #W g en verpak vir v-ding M die laboratorium. 

Merk die monster met die boonhaam (u venvysing) of board- 

rrmplimsl a t v  maria a). 
Remove the top 5 cm of soil plus debris. 
Take the sub-sample from 5 to 30 an deep. 
Take the sample hetween the dzipper and the perimeter of the 

wetted zone. If the wetted zones of two adjacent drippers over- 
lap, take the sub-sample between the two drippers. 

Collect 15 to 20 sub-samples at the index trees. Fut the sub- 

TBZ was the first fvngidde rogiste1-4 (19608) for the control af 
the PeniciJliurn moulds and the lateut path- CONTI~UEO ON PAGE 40 



CONTINUED FROM PAGE 39 ogens, Diplodia stem end rot and Anthra- 
cnose on atrus fruit TBZ and benomyl belong to the beruimida- 
zole group of fungicides. 

The benzimidazoles are distinguished from other traditional 
fungicides in that they control diseases both by contact and sys- 
temic action. 

Due to the extensive pre-harvest application of benomyl for 
the control of atrus black spot and the post-harvest applica- 
tion of TBZ for control of the Penicillium moulds, populations 
of Penicillium moulds that were res~stant to the beruimidazoles 
developed rapidly. There is therefore an unfortunate perception 
in the industry that TBZ is of no value in controlling important 
post-harvest pathogens. 

However, TBZ is still effediue in controlling the latent pathogens 
on n'hus: Diplodia stem end rot and Anthracnose. All export citrus 
should therefore be treated with TBZ. 

Citrus in general is known to be sensitive to cold damage (chill- 
ing hjury) during shipping and storage, but certain cultivars 
(some soft citrus cultivars, lemons and g r a m  vruieties), are 
particularly prone to &ling injury, ~ p e d d y  when exposed to 
"cold sterihaation" temperatures. It is especially the yellow pig- 
mented atrus cultivars viz. lemons, Marsh grapefruit, and even 
the yellow areas of Star Ruby and Xose grapefruit which are the 
most sensitive, as they do not contain the mrotenoids which act 
as anti-oxidants that protect the fruit against chilling iniury. 

'Ihe extended cold sterilisation treatment, as m t l y  adopted 
by China (24d at 0.6OC), is particularly problematic. It is generally 
accepted thatit is not feasible to export lemons under thew condi- 
tions. However, whereas grapefruit is alsohighly sensitive to chill- 
ing i n m ,  ththere axe some practim, as ssuaunarised in this docu- 
ment that can be followed to reduce the risk of chiUing injury. 

Picking window The South African grapefruit season, in the ha- 
ditional production areas, extends from the middle of March to 
the end of June. The picking window for grapefruit is often ma- 
nipulated in an attempt to access markets early or to extend the 
season. However, harvesting grapefmit too early in the season, 
when the fruit rind is still ''immature'' and also at or beyond the 
end of the season when the fruit is well-coloured and "very ma- 
ture", is when grapefruit is most sensitive to cold injury. It is a 
major risk to export such sensitive fruit to markets where cold 
sterilisatlon is a requirement. 

Thorough maturity indexing is wential to determine the ideal 
harvesting window. Commencing 5 weeks before anticipated har- 
ve&, pick samples of grapefruit (20-25 fruit). Mark the representa- 
tive trees (data .trees from different mtstoeks, selections, treeages 
or mianclimates). Evaluate and record average fruit w I m  and 
fuU internal quality assessments. Repeat evwy weekuntil optimal 
harvest date, ensuring that the samples axe drawn similarly for 
mmpariswl Plot the mults on a graph to determine whether the 
season is early or late compared to the previous year, thereby de- 
termining the o p W  picking window for the specific cultivar. 
Commencement of export packing of grapefruit to "cold steri" 
markets W d  start 14 days later, as the rinds will still be too 

cold sensitive at the beginning of the normal optimal pi 
window. Harvesting of grapefruit for such "cold-steri" m 
should also not be extended beyond the end of the optimal 
ing window. 

Post-hamest wi l t  conditioning Conditioning ( 
where Marsh grapefruit (exported to Iapan) was "condi 
for 2, 4 and 6 days at 16OC and 20°C prior to cold tre 
showed a dramatic reduction in the incidence of chilling 
relative to the non-conditioned control fruit. Unfortunate 
tending the time between packing and introdu@ioninto the 
chain can also increase the incidence of post-hamest rind pi 
and decay in sensitive fruit. Nonetheless, wilting at ambien 
7 days is part of the standard handling procedure fo 
exported to Japan and should be implemented by any 
ing to risk exporting grapefruit under an extended cold tre 
ment repime, 

Post-harvest shock conditioning Although not developed b 

point of being a praetid standard recommendation, explo 
trials have indicated that various shock treatments may also Ls! 
useful in conditioning grapefruit sueh that sensitivity to chi&- 
ing injury is reduced. In these triats Marsh grapefruit was shock 
treated by expome to a high temperaim (35'C) 01 a high level of 
CW (1%) for 3 days prior to cold treatment (-0.6"C for 22 days). 
The inddence of chilling injury was dramatically r e d u d  relative 
to control fruit that was conditioned duough wilting at ambient 
temperature for 3d, but the incidence of decay was inmafad by 
the high temperahe treatment. 

The role of waxes Research has indicated that heavy waxes that 
slow breathing (respiration) down and retain a high Level af COZ 
(lo%+) on the surface of the fruit, reduce the incidence of a. Un- 
fortunately the use of heavy waxes may increase the incidence of 
post-harvest rind pitting in sensitive fruit. Nonetheless, the high 
risk of chilling injury on grapefmit unda conditions of extended 
sterilisation, make it appropriate to consider preferentially us- 
ing such waxes when exporting to markets that require such ex- 
tended cold treatment. 

Tlre role of TBZ Itis known that inclusion of thiabendazole ( 
in a h  wax applied to grapefruit can sigmicantly reduce the 
adence of chilling injury. Inclusion of TBZ is also a good stand 
packhouse pmcedure and should be used if anybod 
risk exporting grapefruit under these extended cold 
conditions. 

Re-cooling and Storage A critical factor affecting the extent 
chilling injury of grapefmit, is the duration of exposm to 
peratures below 4.5"C. This exposure period is cumulative 
can occur during pre-coolmg (the period prior to loading 
which the temperature of the fruit is reduced to the cold s 
tion level), the cold s t e t i o n  treatment iW and pcs 
storage. Pnecwling for 3d is a compuh'y component 
infestation treatment, but any other pre-loading stofage at tern 
atures below 4.5"C should be avoided. Storage of grapefruit 
shipping should be at an "intermediate storage temperature" 
to aDC and should be kept to the minimum necessary 


