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1. INTRODUCTION 
 

These protocols are a collective effort of PPECB and the Subtrop Temperature Committee.  They 
are based on experience gained from past seasons, as well as new information generated through 
research funded largely by growers. 

 

2. PICKING AND PRECOOLING 

 
2.1 Picking maturity 
 

Optimum fruit moisture content is clearly defined in the fruit quality regulations applied by the 
PPECB.  PPECB personnel are keen to assist growers and exporters in the correct interpretation and 
application of moisture content as maturity index. 

 
Moisture content must never exceed the prescribed percentage per cultivar at time of picking.  
Exporters must also be very careful not to extend the shipping period too late into the season. 

 
Moisture content is also directly related to optimum storage temperature regime.  This factor must 
be considered when applying shipping temperatures and growers must consult the relevant tables 
compiled by Subtrop. 

 
2.2 Removing of field heat 

 
Time and temperature between picking and marketing are, apart from picking maturity, the two 
most important post harvest quality determining factors.  The sooner the product is precooled and 
shipped after picking the better.  

 
Recommendations 

 
 Picked fruit must be taken to the packhouse at least every four hours and must never be 

allowed to stand in the orchard and, even worse, be exposed to warm temperatures and direct 
sunlight.  Fruit may only be kept outside overnight if there is a very good chance that the night 
temperatures will result in substantial cooling. 

 
 The field heat must be removed on arrival at the packhouse by keeping the fruit at 16°C prior 

to packing. 

 
 Avoid unnecessary temperature increases. 

 
2.3 Packing 

 
Avocados must be treated and packed as soon as possible after picking.  
 
Requirements 

 
 The correct packing date code preferably stamped on all cartons. 

 
 The correct packing date codes must be stamped in such a way that it can be easily read even 

after the pallet has been strapped e.g. next to the count code on the business side of a carton.  
Date codes printed on the underside of the cartons require extra handling when it must be 

checked. 
 

 Use cartons that ensure suitable ventilation for the load. 

 
2.4 RESPONSIBILITIES OF EXPORTER 
 
2.4.1 Exporters must plan the shipping program well in advance and inform their shipping agents on 

expected volumes for export to arrange for sufficient shipping space and containers. 
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2.4.2 Exporters must book shipping space, containers and conventional ships, with the shipping lines 
well in advance to allow them to arrange for placement of equipment.  Copies of these bookings 
must be sent to PPECB (Q67).  Temperature code and ventilation requirements must be specified 
at the time of booking.  (See par 3.3 and HP22 Protocol).  Also indicate if CA or containers fitted 
with CA system will be required. 

 

 Please refer to the PPECB guideline (SHP/1, 29 October 2004) on “Documentation and 

Booking Information Flow”, for assistance. 
 

 The relevant PPECB office must be informed of the date and time of loading.  This information 
is required at least 24 hours prior to the event in order to allow for the planning of personnel. 

 
 Containers will not be loaded or shipped if all the relevant information is not available. 

 
2.4.3 Exporters must ensure that the fruit is inspected (phytosanitary and quality) and passed for 

export and that quality losses are kept to an absolute minimum during subsequent storage, 
accumulation, handling and transport. 

 
2.4.4 Exporters must apply correct cooling and storage procedures to ensure most optimum 

temperatures during transport and shipping. 

 
2.4.5 Exporters must report all deviations or potential deviations to the relevant PPECB Service 

Manager to ensure immediate corrective action. 
 

 Please use the PPECB Q69 form to highlight all deviations.  
 All deviations must be done 24 hours prior containerisation or 2 days after sailing. 

 
2.4.6 Exporters must keep the PPECB informed of any quality deviations or other aspects that may 

affect the temperature management program (par 6.1). 
 
3. PRECOOLING, ROAD TRANSPORT AND PRESHIPMENT HANDLING 
 
3.1 Installation of thermocouples 

 
A sterile thermocouple wire or similar approved device must be installed into an avocado in the 
centre carton in the 10th layer from the bottom of the pallet.  This thermocouple must be securely 

fixed and the open end must be taken to the outside of the front end (“business” end) of the pallet.  
All pallets must be fitted with a thermocouple wire at time of building the pallet.  (Refer PPECB ISO 
documents TWI01 and TWI02). 
 

3.2 Precooling 
 

The cold store at the packhouse is the only link in the whole cold chain that can 
effectively precool the fruit.  The cold store operator must load and manage the store correctly 
to obtain effective precooling without inducing chilling injury, but still to cool to as close as possible 
to the specified carrying temperature. 

 
Requirements 

 
 Cold stores must be annually registered by PPECB, or if any alternations were done.  (Refer to 

PPECB ISO document AWI07). 
 

 Avocados must be precooled prior to loading into the refrigerated truck (RRMT) to 

within a pulp temperature of 3°C above the initial shipping temperature.  Higher 
temperature must not be allowed, and will be rejected.  
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3.3 Inland containerisation for road or rail transport to the port 
 

Inland containerisation is becoming an important alternative to the more traditional route of port 
containerisation.  This introduces further complications regarding logistics and TTT.  The following 
procedures shall apply: 

 

 Bookings and arrangements for generator units (gensets) for inland loading must be done 
directly with the shipping line, in writing.  PPECB Shipping Sections in Cape Town or Durban to 
be copied in for vessel planning purposes and other logistical functions. (Refer to attached list 
for contact numbers and using the PPECB Q67 form.)  

 
 The shipping line prepares a container according to the booking temperature code and 

ventilation setting as specified by the exporter in the booking request.  The shipping line 
completes a Transport Document (TPD) or C.T.O. Container Terminal Order with the following 
details: 

 
 Container number 
 Vessel name and voyage number 
 Ports of loading and discharge 

 Temperature regime and code 
 Commodity 

 Ventilation setting (in % + M3) 
 Packhouse name 

 
 The container may not leave the depot without the TPD or C.T.O. document. 

 
 The packhouse must notify the PPECB Service Office of the intention to load a container, 

specifying the time when the assessor should be present to verify loading temperatures.  
Notification of 24 hours is required for planning purposes. 

 
 The container is delivered to the packhouse, accompanied by the Transport Document (TPD or 

CTO).  The authorised representative of the exporter verifies the details on the document prior 

to loading.  In the case of discrepancies, the errors MUST be brought to the attention of PPECB 
and the representative of the shipping line in the production area, for immediate rectification.  
Once the container leaves for the port, it is handled according to the instructions on the 

Container Order Document or Transport Document. 
 

 Check if container has been approved by PPECB Depot i.e. PTI stickers on cooler and 
Yellow PPECB seal on door. 

 
 Pallets should not be removed from the cold room until such time as the container has been 

delivered to the packhouse. The packhouse notes the time when the first pallet is loaded into 
the container, on the Container Order Document.  When the container is delivered to the 
station (where applicable), the representative of the shipping line notes the time when the 
container is connected to power, thereby allowing for verification of the TTT. 

 
 Containers can only be loaded at one loading point and no share loading is permitted between 

different points. 
 

 Containers loaded inland must be fitted with gensets, if sent to port by road or rail. 
 

 These units must be released by a depot with enough fuel to last the transport leg.  It is the 

responsibility of the container depot to have integral units set correctly.  Loading points must 
also ensure to switch gensets on, prior being sent to port areas.    

 
 PPECB will audit TTT’s on an ad hoc basis and will reject containers exceeding a TTT of 

three (3) hours and four (4) hours for shipments being loaded in Natal midlands.   
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3.4 Refrigerated road transport 
 

The most important aspect regarding refrigerated motor transport (RRMT) is that the unit is not 
designed or built to cool the product.  Heat leakage into the unit, due to warm ambient and road 

surface temperatures, may even result in the fruit temperatures increasing during transit.  (Also 

refer PPECB ISO document HP15).  The standard conditions of carriage, signed for by consigner 
and refrigerated transporter, can also be used as a guideline.   

 
Requirements 

 
 The RRMT must have a valid calibration certificate which must be updated yearly by PPECB.  

This is not a statutory requirement, but is strongly recommended by PPECB and Subtrop.  This 
calibration is an independent verification that the unit has the technical capability to deliver air 
at the temperature set point. 

 
 The RRMT must be precooled for at least three (3) hours to the required transport temperature 

prior to loading.  This is to ensure that the unit is functioning correctly for avocados and also to 
minimise temperature increases during loading. 

 
 The exporter/packer must ensure that the temperature setting is correct and that air is actually 

delivered within ±0,5°C of the selected setpoint by taking air temperature readings via the 
permanently installed thermo couple plugs on the cooler. 

 
 Under no circumstances should an RRMT be loaded if there is any taint present in the unit.  Be 

particularly aware of fish and/or sweet vanilla odours (the latter often used to disguise fish 
odours). The floor and walls of the unit must be clean, and dry.  (Refer to par 3.5.2) 

 
 The cooling unit must be switched off during loading, in order to minimise condensation and 

wet panels in vehicles. 
 
 The avocados must be precooled to a pulp temperature within +3°C of the initial shipping 

temperature.  Above +3°C should not be transported. 
 

 Pallets must be stowed in RRMT with vent openings in the direction of the air flow.  Pallets 

must (not) be stowed against the side of the vehicle. 
 

 The exporter/packer must record the thermocouple temperature readings of every pallet at the 
time of loading on PPECB ISO document Q02, and the driver must countersign the document. 

This document should preferably be E-mailed or faxed to the PPECB (TMA Temperature 
Management Auditor in Cape Town), and accompany the load to the Port where 
temperatures will be verified at the time of offloading (see 3.5). 

 
 RRMT loading must be completed within a maximum of one hour. 

 

 Stabiliser bars must be used in all loads to prevent pallet movement and mechanical damage 
to pallets. 

 
3.5 Off loading in port 

 
Well planned logistics are essential to ensure quick transfer and minimum temperature increases.  
Special care must be taken to ensure that the avocados arrive within the temperature specification 

and within sufficient time to load the container. 
 

Exporters must plan inland loading of RRMT’s to ensure direct transfer into containers on arrival in 
the port within the Portnet stacking times. 
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 Where possible, exporters should plan for made up loads in port areas and allow for enough 

transfer time in order to meet stacking times of containers.   
 
 
3.5.1 Requirements 
 

 The container loading depot, the PPECB Service Manager and the (TMA Temperature 

Management Auditor in Cape Town) must be notified of delays in arrival of RRMT’s. 

 
 Loaded containers must be in the holding store or integral reefer stack before the cut-off time 

as determined by Port arrangements. 
 

 No container loading shall take place after the cut-off time, unless prior arranged by all parties. 
 

 Split loads and local market fruit in the same RRMT cause delays and temperature increases.  
This must be avoided at all times. 

 
 If split loads cannot be avoided, local market fruit must be precooled to the same temperature 

as the export fruit and local market fruit must also be loaded into the RRMT first (i.e. cooler 
side), to allow offloading of export fruit before local market fruit. 

 

 Off loading must take place in such a way that a minimum temperature increase takes place.  
This point must be brought to the attention of the container loading depot, and should be part 

of the contract between the exporter and service provider. 
 
3.5.2 Required action if a foreign odour is detected in a RRMT at off loading point: 
 

 Inform RRMT driver and intake supervisor. 
 Do not off load vehicle. 
 Keep vehicle doors closed. 
 Place a PPECB container tag on doors and record tag number. 
 Contact exporter, agent, RRMT operator. 
 PPECB Service Manager can ask for a second opinion at the cost of the exporter or RRMT 

operator. 

 Report incident to Manager: Cold Chain Services at PPECB Cape Town Office for a decision and 
further action. 

 

3.5.3 Communication of temperature setting changes: 
 

All resetted settings found prior off loading on RRMT’s, after being dispatched, must be reported by 
PPECB to the specific exporter.  Offloading process will be suspended until approval has been given 

to proceed. 
 

3.6 Temperature checks 
 

Cold store and depot managers must inform the respective PPECB Service Manager to arrange for 
a PPECB Assessor to attend loading. 

 
3.6.1 Check the RRMT and the following temperatures prior to opening of the doors: 
 

 Temperature set point 

 Temperature registered on recorder chart 
 DAT - Delivery air temperature 
 RAT - Return air temperature 

 Validity of the calibration certificate 
 General condition of RRMT 

 
3.6.2 Take the following pulp temperatures via thermocouples and thermometer probe with a calibrated 

electronic thermometer during off loading: 
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 In pallet at the back (door end) 
 In centre pallet 
 In pallet at the front 
 Inside a randomly selected pallet 

 
All the above four temperature readings will be recorded (PPECB ISO form Q02) and sent via E-

mail or fax to the relevant packhouses, who informed PPECB of the pulp temperatures taken at 

loading of the RRMT (par 3.4).  (Please note that some exporters ask off loading point to report on 
all pallets in a load.) 
 

3.6.3 Reject the avocados for export if: (Only use probe readings) 
 

 All the readings are warmer than the specified tolerances above the initial shipping 

temperature (3.8). Fruit is diverted to the cold room for recooling. 
 

 The pulp temperature (taken by a probe reading 3 layers from the top) is either warmer than 
specified in par. 3.8 or colder than 1.5°C below the specified initial shipping temperature. 

 
 The fruit is older than 12 days at advised (ETD Estimated Time of Departure) of the vessel, if 

the ETD was not changed after commencement of packing for the specific vessel.  This period 

will be extended by the number of days the vessel is delayed should a delay occur. 
 

 There is any detectable taint in the RRMT and/or the fruit as per PPECB ISO document AWI01 
(par 3.5.2). 

 
 If container was without cooling for longer than maximum TTT (Refer 3.3) 

 
3.7 During transfer 
 

Quick direct transfer from the RRMT or cold store into the container (or vessel, in the case of 
conventional shipping) is essential to minimise temperature increase.  The product must be 
protected against the elements and must not be subjected to extreme temperature and humidity 
conditions.  Recooling must be resumed as soon as possible to ensure compliance to the TTT as 

specified in par 3.8.2. 
 
 Offloading of the RRMT should be completed within a maximum of 30 minutes. 

 
 PPECB and Portnet personnel will, on a regular basis, monitor the temperature set points, 

delivery (DAT) and return (RAT) air temperatures of containers within Port terminals. 
 

3.8 Optimum container loading temperatures (inland and ports) 
 
3.8.1 Pulp temperature tolerance 
 

The following cut-off points will be used for rejection of warm fruit, at time of loading a container.  
Exporters should strive to have fruit pulp temperatures as close as possible to the initial 

carrying temperature at the time of loading. 
 
3.8.1.1 Avocados with a pulp temperature, determined by a probe reading up to 3°C above the 

carrying temperature can be containerised. 

 
3.8.1.2 Avocados above +3 °C and up to + 7°C, above the carrying temperature will be rejected 

and placed under pre-cooling, prior to shipment. 

 
3.8.1.3 Readings greater than 7°C above the setpoint, and up to a maximum of +20.0°C, will be 

rejected for export.  A dispensation may be granted to have these products re-cooled prior 
to shipment to within the maximum 3°C tolerance above set point. 
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3.8.1.4 A dispensation will not be granted for pulp readings above +20°C, and cannot be exported. 

 
3.8.1.5 All fruit being exported under dispensation conditions must be reported by container 

number to Subtrop, in order to have arrivals monitored by their overseas representative. 
 
 
3.8.2 TTT 

 

The total Time Temperature Tolerance (TTT) that a container with avocados may be without 
cooling is three (3) hours.  (Refer to 3.3) 

 
4. CONVENTIONAL SHIPPING 
 

The introduction of conventional vessels with CA capabilities has expanded the shipping options of 

the avocado industry.  The following guidelines should be used to ensure maximum benefit of this 
technology:  (These guidelines are also applicable for ordinary conventional shipments.)  

 
 Applying CA to conventional decks offers significant economies of scale. There are, however, 

also some disadvantages that need consideration.  Fruit will not be under CA conditions as 
soon, or for the same duration, as in the case of containers.  The potential benefit of CA will 
therefore be reduced.  The unit of handling becomes the pallet and this may have some cost 

implications, particularly at destination. Nevertheless, results from the previous seasons have 
been very promising, and it is expected that this form of shipping will gain in popularity. 

 
 Only cold stores in the port area should be considered for conventional shipping.  If trucked in 

from a cold store, refrigerated motor vehicles are recommended as a more suitable option than 
flatbed trucks.  If flatbeds are the only available option, the cargo must be covered with a 

tarpaulin.  Direct loading from RMT’s into shipping decks, is not permissible. 
 

 Packhouses should follow the same procedures for the cooling and delivery of fruit to the port 
area as used for containerised cargo.  Additionally, they should contact their service provider in 
the port to ensure that fruit is not stacked on the quayside in anticipation of loading, but that 
pallets are brought out of cold storage at the last possible moment. In practice this should 
allow no more than six pallets per working crane on the quayside. Sorting of pallets on the 

quayside prior to loading is not permissible. 
 

 Given the potential for significant increases in pulp temperature during the loading of 

conventional vessels, fruit must not be warmer than 2 degrees above the carrying 
temperature.  

 
 

 Pallets will be monitored by PPECB during loading. Pulp temperatures in the centre of pallets, 
as measured with thermocouples and probes taken 3 layers from the top, may not rise by 
more than 5°C above carrying temperature during the loading process.  Should the 
thermocouple temperature or probe reading reach 5°C above the shipping temperature in the 
deck, the hatches must be closed and recooling commence until such time as the warmest 
pallet is again at the shipping temperature, as measured with a thermocouple, or probe. 

 
 Decks may not stand open during tea or lunch breaks. 

 
 Decks must be closed and recooling commences as soon as possible after completion of 

loading, to maintain pulp temperatures.  Additionally, the CA should be established 
immediately to obtain maximum benefit in retarding respiration rate and fruit ripening. 

 

 
5. SHIPPING TEMPERATURE REGIMES 
 

Shipping temperatures as per HP22 Protocol are continuously evaluated and adapted by the 
Subtrop/PPECB Temperature Committee during the season, based on changes in the fruit 
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physiology as a result of the change from summer to winter.  A number of factors such as oil 

(moisture) content, susceptibility to chilling injury, ripening rates, disease susceptibility, etc. is 
considered. 

 
A temperature management procedure as per Handling Protocol HP22 is also administered by 
PPECB on written request by the exporter to ensure optimum product temperatures during the 
voyage.  (Refer to 6.2) 

 

 
6. SHIPPING, VOYAGE AND DISCHARGE 
 
6.1 During loading and during the voyage 
 

A very strict temperature management programme must be followed by the Chief Engineer to 

minimise quality loss.  It must however be remembered that: 
 

 The DAT can only be controlled within the specified minimum and maximum temperatures. 
 

 Data obtained from Sensitecs, Ryan recorders, chilltrack equipment or other related recording 
instruments will NOT necessarily correlate with the temperatures reported by the vessel and 
published on the PPECB website.  The container delivers air at a set temperature as specified at 

booking. Recording instruments used by many exporters, are normally placed in one of the last 
pallets to be loaded into the container, and normally in one of the topmost cartons.  There will 

be a significant rise in temperature from the point on delivery into the container and the 
topmost cartons in the rear of the container. 

 
6.2 Procedure 

 
Please refer to the PPECB Guideline “Functional Requirement for PPECB en-route 
temperature management service” (SHP/1 of 29 October 2004) 

 
6.2.1 The PPECB explains and gives written carrying instructions to the Master or Chief Engineer.  These 

instructions will contain the specific temperature regime code as specified in the Handling 
Protocol HP22 and as requested in writing by the exporter at time of booking of shipping 

space (par 3.3). 
 
6.2.2 The temperature control thermostat of integral containers must be set to ensure correct delivery 

air temperature prior to loading of the container on the vessel. 
 
6.2.3 The container must be connected and cooling started immediately after completion of loading. 
6.2.4 The Chief engineer controls the DAT and RAT in conventional vessels according to the PPECB 

instructions, and report temperature setpoint, DAT and RAT for all shipments to the PPECB in Cape 
Town.  The first report must be received within 24 hours after departure.  Thereafter temperature 
reports must be received daily not later than 12:00 RSA local time. 

  
6.2.5 PPECB (TMA Temperature Management Auditor) informs the exporter and proceeds as follows: 
 

 The voyage temperature data will be published during working days, on the PPECB website 
www.ppecb.com. 

 
 Exporters who have registered for PPECB temperature management program will receive the 

voyage conditions as reported by the Master by E-mail from PPECB (TMA). 
 

 Should the exporter detect any deviation from the requested (booked) temperature regime or 

any temperature increase, the PPECB (TMA) must be informed of any corrective action to be 
applied.  This corrective instruction must be received within 12 hours from sending of the 
temperature report. 

 

http://www.ppecb.com/
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 No corrective actions will be taken without the written request of the exporter, and the 

approval of the temperature committee. 
 

 PPECB (TMA) will manage temperatures and should the RAT readings increase above 1,5°C, 
then exporter and temperature committee members will be informed for further actions. 

 
6.2.6 The PPECB (TMA) informs the Master of the required DAT temperature change. 

 

 
 
7. DURING AND AFTER DISCHARGE 
 

There is no temperature control during this very critical period after discharge.  The responsibility 
of the vessel also ends when the container is lifted from the vessel.  It is therefore the 

responsibility of the importer or his agent to arrange for immediate collection of the 
container and recooling as soon as possible to the same final temperature instruction to the 
vessel. 

 
Procedure 

 
 The fruit must be put under cooling as soon as possible, but within a maximum of 2 hours after 

discharge. 
 

 Should the importer be unhappy with the condition of the fruit, a competent quality surveyor 
must be called in immediately.  Please refer to the PPECB procedure (APR 08) 

 
 The surveyor must provide a detailed technical report on fruit quality, pulp temperatures and 

general conditions of the load. 


