






























































effective control of Blight under the conditions of regular
infection in the Auckland district. There is now an urgent
need for an experimental programme to determine the best
type of spray under Canterbury conditions for the position
is becoming confusing to all concerned with the profusion
of materials now sponsored and recommended by various
distributors. Claims are made for each of the following:
copper oxide, colloidal copper oxychloride, mercurised cop-
per oxychloride, captan, phenyl mercury chloride and mix-
tures such as colloidal copper oxychloride plus dithane.
Grainger (1957), an authority on the subject of this dis-
ease, is of the opinion that Bordeaux (and the Burgundy
mixture in which washing soda is used instead of lime),
still gives greater control of Blight in Britain than any
of the other substances tested in recent years. These two
copper mixtures have the drawback that they require pre-
paration on the farm and most growers and contractors
prefer to use any efficient proprietary material packed
ready for use. Grainger (loc. cit.) has said it would be
helpful if crop-protection firms would introduce inexpensive
weighed packs of copper sulphate, lime or washing soda, so
that growers could make their own Bordeaux or Burgundy
mixtures more conveniently than at present. It does appear
that the agencies that sell and distribute spray chemicals
in New Zealand find it more to their advantage to ignore
the long-proven value of Bordeaux or Burgundy, despite
slightly inconvenient field preparation, and to emphasise
the merit of the alternative proprietary lines that they
sponsor. Until we are able to produce the evidence from
comparative screening trials, the conventional method of
protective spraying against Blight has much to commend it,
viz., the 1 per cent Bordeaux (10 lb copper sulphate, 124 1b
hydrated lime and 100 gallons of water), or a 1 per cent
Burgundy (10 1b copper sulphate, 121 1b washing soda or
6 1b soda ash, in 100 gallons water). The Bordeaux mixture
was used on potato crops on the Canterbury Agricultural
College farm in 1946-47-48—the first application in mid-
December and a second three weeks later. The treatment
was of high volume application at a minimum of about 120
gallons per acre. Attempts at applying these mixtures
through low volume hydraulic spraying with nozzles of
small orifice have tended to fail, owing to frequent block-
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ages. On the other hand, Coombs and Foster (1959) state
that the development of a revolutionary technique which
employs air rather than water to carry the concentrated
spray fluid to the crop now makes it possible to apply Bor-
deaux or Burgundy (or any of the other proprietary lines)
in ultra-small volume, These air-flow or mist-blown types
of spray equipment that depend on air instead of a small
orifice nozzle to atomise the spray fluid appear to have good
possibilities, For example, equipment like the Motoblo or
Micron Twin, feed the spray fluid into a 240 m.p.h. air-
stream and permit a low dosage rate of 3 lb copper sul-
phate, 1.2 1b hydrated lime in 2 gallons water to be deliv-
ered and to provide excellent coverage on both upper and
under surfaces of the leaves at four to six gallons per acre.

The all-important consideration, though, is “timing” of
the treatment. Reference has already been made to the
practical advantages likely to be derived from the use of
forecasts of the disease and in England, Rosser (1957) has
recorded that, in years when the Blight is severe, an effici-
ent and well timed spraying may result in a gain of at least
two tons of healthy tubers per acre. Expressed in another
way, his data show that in some seasons when foliage
infection reaches the 75 per cent stage in mid-summer the
loss on unsprayed crops may average 9 to 13 per cent of
the potential yield.

In the earlier field work at Lincoln the total cost based
on materials' and labour amounted to approximately £3 per
acre for either Bordeaux or colloidal copper, a cost in accord
with the charges at present made by contractors who pro-
vide potato spraying services.

If protective spraying fails or has not been attempted
and thereafter the disease takes possession of top-growth,
the recommended course of action is to attempt to destroy
the foliage before leaf infection reaches the tubers, using for
this purpose a desiccant material. This haulm destruction
can be accomplished by sulphuric acid, tar acid-fractions,
sodium chlorate and sodium arsenite. The latter seems to
be favoured in Canterbury where suitable equipment is not
readily available to permit the use of sulphuric acid.
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The plant breeding programme of the Crop Research
Division may in time provide a more effective solution in
the form of Blight resistant varieties and Driver (1956)
has produced high yielding hybrids that have remained
free from Blight in some districts where other crops were
affected. Meanwhile, farmers are not using existing know-
ledge that has previously shown how Blight can be lessened
in severity. In this connection, reference can be made to
the benefit that seems to lie in placing the potato crop in
Blight-susceptible areas in a rotational position after the
ploughing-in of lupins as a green manure crop. After an
earlier severe outbreak of Blight, a survey by Blair (1945)
showed that among the varieties Aucklander Short Top,
Arran Banner, Dakota, tuber rot was much less severe
where the crops had been planted after green-manure
luping. Since then this simple fact has been proved over
and over again and several farmers contended during this
current survey that Blight had not been of any consequence
in their crops since they adopted this practice of preparing
the ground in late summer, sowing lupins in early autumn
and ploughing these down in late winter prior to spring
planting the potatoes. The favourable effect is attributable
to the open texture and quick drainage associated with soils
in which lupins are ploughed in, together with biological
changes detrimental to the pathogenic fungus that follow
decomposition of green lupins, Pink Rot, the form of
Blight (Phytophthora -erythroseptica) prevalent in the
Willowbridge district of South Canterbury, continues to be
a difficult problem and thus far an unsolved one, The soil
treatment with copper oxychloride tested by Smith (1957),
at rates of 100 lIb per acre appears to afford partial control
of Pink Rot under plot conditions and the final outcome of
these experiments is awaited.

Second Growth

Various tuber abnormalities attributable to non-para-
sitic causes have been recorded in the field inspections under
report. They included frost necrosis (Fig. 12), greening,
hollow heart, jelly-end rot or glassy end, and prolongation.
The latter, in the form as illustrated in Fig. 13, appears to
be the most common, occurring in 1957 in 22 per cent of
crops to the extent of eight per cent affected tubers. Con-

15



firmation of this figure was obtained later when consign-
ments were inspected in grading stores. Thus in Table 4
an average of nine per cent “rough table” gives a measure
of loss through second growth, although in fact such tubers
are fit for culinary use. Although these physiological abnor-
malities appear to be associated (Ram, 1948) with long-
tubered varieties grown in soils subjected to sudden wetting
by heavy rain after a long period of dryness or semi-
drought, they are beyond any practical control.

CONDITION IN GRADER STORES

Co-operation provided by four Christchurch firms who
handle the greater part of the North Canterbury crop
enabled the grading returns of 66 and 118 (1956 and 1957)
consignments to be analysed. Tables 3 and 4 show the
results of this grading of bagged “tables” as received from
farms.

The produce firms evidently had grading equipment
efficient in terms of operational speed, but it has been shown
by Nylund (loc. cit.) in the U.S.A. that additional tuber
damage at grading is likely to be in the region of 15 per
cent. In some instances in this survey grader damage in
commercial stores was detected, the cause being failure to
regulate an even flow of potatoes moving up the roller
elevators, with the result that tubers tended to bump up
and down rather than be pushed steadily forward. The
commercial firms possessed mechanical grading equipment
maintained in good order, operated with care, and with
rejections of defective tubers controlled by adequate staff-
ing. It seems that a different situation exists where many
crops are graded on farms with the farmer’s or contractor’s
equipment. The evidence of unsatisfactory farm grading
leading to severe damage has come from the returns of a
major commercial firm which has received farm graded
potatoes for washing. Up to 97 per cent of damaged tubers
was recorded in some lines that have been graded on the
farm, compared with 25 per cent damaged for those por-
tions of the same consignment and origin that had not been
passed over grading riddles on the farm. Fig. 14 shows the
form of damage received by one line after passage over a
farm grader.

Although the figures in Tables 3 and 4 produce little
evidence regarding the causes of damage, something can be
interpreted from the proportions listed in these tables. For
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Table 3. Grading Returns, 1956 and 1957
(Left columns 1956; right 1957)

j Per cent Distribution
Grading No. of |
firm Consign- Seed Seed Rough Rough Dirt and
ments F.A.Q. 2-4 0z 1-2 oz Eead - |- Table Pig Rot
1 20 40 56 51 24 26 4 9 7 ats heTh 3 2 3 3 6
2 14 19 35 39 36 28 1 7 - 6 | — 10 5 2 7 8
3 19 20 32 31 30 26 16 9 2 7 S B s [ 2 1 4 <5ES
4 13 39 24 52 43 19 23 9 5 1 1 i 4 2 1.0
Total 66 118 |
Means 37 43 33 24 15 9 8 3 ’ 4 9 3 2 4 10
Table 4. Grading in terms of Variety (1957 only)
Variety ' Per cent Distribution
Group Number [ Seed Seed | Rough | Rough | Rotand
Crops | F.AQ. } 2-4 0z 1-2 oz Seed Table BigaticDirt
Dakota - - 34 SR BT 4 2 13 AR
Arran Banner - 20 ! 36 ; 36 13 3 2 4 ! 6
Aucklander S.T. 20 ‘ 36 ! 32 1% 4 8 2 6
Katadhin 1 i i
Sebago - 30 | - b9 LT 79 S 3 st 7
Chippewa & 1 3 1
g%ﬁculﬁ - | 7 l 53 } 29 8 A | 4 2 b
en Ilam { [ ;
Ilam Hardy } ‘ 6 | 56 | 1 9 fiisod 10 R 8




instance, the outcome of two typical and normal growing
seasons has been to secure only about 40 per cent of the
harvested crops as Fair-Average-Table quality. The pro-
portion of small tubers taken out as ‘“seed” in those lines
where the latter was certifiable for this purpose, has fluctu-
ated widely among the grading firms but, over all, the seed
proportion appears to be about 40 per cent. From these
figures it seems reasonable to say that at least 20 per cent
of the weight of the Canterbury main crop may fail in some
seasons to reach grading standards for either table or seed
use. The amount of dirt going forward in sacks of potatoes
has become a matter of particular concern, 10 per cent being
removed by graders in 1957 and four per cent in 1956, the
wide difference being accounted for by the circumstances
of very wet soil conditions during the harvesting period in
1957. Individual consignments from farms have carried as
high a proportion of dirt as 12, 14, 15, 16, 23, 28, 33 per
cent. The Dakota variety (Table 4) in accord with its irre-
gular surface and predisposition to second growth, carried
much more dirt than other varieties. The gross amount of
dirt is removed in grading (Fig. 15) but the problem does
not end there. The fact of these large proportions of adher-
ing soil has meant that even after grading, the surfaces of
tubers must have been dirty and soil encrusted. Many
North Island purchasers of South Island potatoes have cer-
tainly testified to that fact, and they now have opportunity
to compare dirt-encrusted potatoes with lines that have
been washed, waxed and packaged in a manner to induce a
high consumer appeal. The most serious consequence con-
cerning dirt has been the manner in which the soil covering
at grading has obscured or tended to camouflage surface
defects that have thus evaded detection by graders. The
kind of thing that has occurred is covered by the following
instance.

A consignment of 320 sacks of Sebago variety passed
as supergrade in Christchurch, then shipped to Auckland,
showed on delivery percentages of defects recorded as fol-
lows: green tubers 3, digger bruises 4, Blight 4, Dry Rot 18.
This total of almost 30 per cent of defects in a line con-
sidered to be super-grade must have occurred because the
dirt-covered surface of the tubers at grading prevented
satisfactory detection of the small surface bruises through
which Dry Rot infection is initiated. This type of example
has occurred frequently since the advent of potato washing.
The innovation of tuber washing has certainly drawn atten-
tion to inadequacies in a system that permits dirt-encrusted
potatoes to be passed as Fair-Average-Quality, when in fact
after such washing many graded lines are then found to be
severely affected by the blemishes of damage or disease.
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TRANSPORTATION

The movement of consignments from farm to shipping
point was observed when opportunities offered. Loading of
filled sacks by hoist from field on to motor transport gener-
ally involved lifting the sacks well clear of truck platform,
then dropping them from a height of 12 to 18 inches. Often
sacks were bumped against the sides or dragged over the
metal-lined edges of platforms. Where it was possible to
examine the contents of sacks subjected to this bumping, a
high proportion of split or cracked potatoes occurred, espe-
cially towards the bottom of the sacks., These split tubers,
illustrated in Fig. 16, show the type of injury (‘“pressure
cracks”) associated with damage during transportation.

Rail transport clearly presents difficult problems, espe-
cially in Canterbury during periods when large farm con-
signments are being moved. Shortages of railway wagons
can lead to overloading. It seems to be agreed that the
load limits with bagged potatoes are 80 for L-type wagons
and 90-100 for the LA type. Instances have been recorded
of wagon loads comprising three layers of horizontally laid
sacks resting on the base or erect tier within the wagon.
Such loadings amounted to 140-150 sacks per wagon. Cer-
tainly severe crushing occurred. Over-loading of railway
wagons also led to handling problems at a ship’s side for
there appears to be only one way for waterside workers to
unload top layers above wagon doors and that is to drop
them off from this height on to the wharf. The Railways
Department controls what is brought to a ship’s side and,
on account of the situation at marshalling stores, mixed
cargoes are often assembled. Potato consignments are then
delivered to the ship side mixed with wagons of other goods,
or part of a potato consignment may go forward by rail,
followed later by a further part. They may be delivered to
ships intermittently. Herein storage difficulties arise when
potato cargoes, which should receive preferential treatment,
go into a ship’s hold followed by case or metal cargo.

For storing within the hold the procedure involves
making a “stack” beneath the hatch. On this stack,
descending slings can be unloaded for wheeling or carrying
to the distant parts of a hold. Watersiders look for wheat,
oats, barley, or ground meal to provide suitable material for
their unloading stacks, but when these are not on hand the
only alternative is to use part of the potato consignment
and the sacks thus involved become severely crushed. Hooks
are inevitably used in handling such cargo and potatoes
may thus receive additional rough treatment, In at least
one instance under observation at Lyttelton, sacks of pota-
toes received on an average eight blows each with loading
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hooks from the time railway trucks were unloaded until
they were finally stowed in the hold. Presumably similar
treatment follows in reverse at the ultimate port of unload-
ing.

Of the ships a great deal could be said but, in short, it
seems agreed that vessels of small hold capacity are prefer-
able for potato cargoes. They provide better storage con-
ditions in that small holds can be generally filled with potato
cargo without the necessity to complete the filling with
other goods of a kind damaging to the former.

In 1957 some inspections were made at North Island
ports of ship consignments from Lyttelton and some of the
“case histories” were as follows:

1. 75 sacks Dakota from an Ashburton grower with repu-
tation for good quality; in the field slight digger dam-
age; railed to Lyttelton and there reported in good
order and passed as No. 1 grade. Shipped by cargo
vessel to Napier; thence by road transport to Hastings.
Reported badly squashed and an average 25 1b weight
of damaged tubers had to be removed from each sack
before sale.

320 sacks of Sebago passed as super grade in Christ-
church; shipped to Auckland and after distribution
there, defects were estimated as follows: green 3 per
cent, small bruises 4 per cent, Blight 4 per cent, trans-
port damage (pressure cracks) 7 per cent, Dry Rot 18
per cent, total defects and loss 36 per cent. The signifi-
cance of these figures in relation to dirt on the sample
has been discussed earlier.

3. 65 sacks Aucklander Short Top, Grade 1, in Christ-
church; to Auckland by cargo vessel, and on delivery
revealed 19 per cent loss, comprising Dry Rot 8 per
cent, Blight 6 per cent, transport (cracks) 5 per cent.

4. 116 sacks Aucklander Short Top received Auckland and
a total of £78 paid by the wholesaler in compensation
for damaged potatoes returned from retailers.

5. A line of super-grade Chippewa inspected in Auckland
revealed that 43 lb weight of damaged tubers had to be
taken from a sample of three sacks.

It may be rightly argued that these reports of damage
as a result of the circumstances of sea transport are not
typical, especially when assessed in relation to the total
quantity of potatoes shipped from the Canterbury ports
each season (approximately 490,000 sacks in 1958). On
this point there is conflict of viewpoint as between South
Island shippers and North Island distributors. Suffice it
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to say that measurable damage inevitably occurs within a
system where perishable potatoes continue to be shipped in
sacks and subjected to excessive pressure, but there seems
no alternative to this system at present.

Other features noted during the final stages of trans-
portation included the poor quality of many sacks which
became severely torn during handling on the wharf or in
the store. There appeared also to be good support for the
contention that considerable damage in the form of pres-
sure cracking resulted from the use of rope slings in hoist-
ing consignment in and out of ships’ holds. A rope sling
tightened round lots of ten sacks during loading into or out
of holds is truly damaging because of the pressure incurred
during the hoist. Despite this fact there appears to be no
inclination among those concerned to use wooden carrying-
trays on which to build the sacks prior to hoisting. In
Wellington two separate inspections were made of South
Island potatoes on the floors of the main produce firms. On
an average, secured by tipping out a selection of sacks and
weighing cracked and severely damaged tubers, it was con-
cluded that at least among the consignments examined, 10
per cent was a fair figure to record for potatoes severely
damaged by pressure cracking through these effects of
transportation injury.

CONCLUSION

This report covers a survey of the harvesting and
transport of the potato crop in Canterbury with particular
reference to the losses in table potatoes associated with
disease or injury.

It may not be possible from the evidence obtained to
put an overall figure on the extent of loss of potatoes har-
vested in Canterbury intended for table use. It is clear,
though, that heavy losses are occurring through the com-
bination of some diseases and mechanical bruises, both
these leading to loss through rejection of the damaged
tubers, or as a consequence of secondary rotting of damaged
tubers held in storage.

When assessed in the field immediately following dig-
ging of the crop, mechanical damage was detected in less
than one-fifth of the crops and these showed less than 10
per cent of bruised tubers. In isolated instances digger
damage exceeded 20 per cent. This field evidence is unsound
as the recent innovation of potato washing has served to
demonstrate that digger damage can be expected to be from
five to eight per cent greater in terms of bruised tubers
when the examination is made some weeks after lifting in
the field. Of other conditions that impair tuber appear-

21



ance Common Scab (Streptomyces sp.) and tuber rot
phases of Blight (Phytophythora infestans and P. erythro-
septica) appear to be severe in effect in at least one-third
of the crops grown in the Canterbury area and comments
have been made on possibilities of prevention of these dis-
eases under field conditions.

A new attitude to these two diseases is required by the
growers, for each of them can be brought to a better level
of control.

On the evidence of grading returns derived from pro-
duce stores that prepare the farmers’ crops for marketing,
about 20 per cent of the Canterbury main crop fails to meet
the requirements for either table or seed use. The causes
of rejection are predominantly the mechanical damage
arising from bruising of tubers on harvesting equipment or
on farm grading machines, and the rejections associated
with the continuing prevalence of the scab and tuber-rot
diseases. The commercial washing of potatoes has also
served to emphasise that damage through passage over
farm-grading equipment is much more severe than appeared
evident when soil-encrusted potatoes were previously
inspected at the grading stage of handling. The very high
proportion of dirt going.forward in farmers’ consignments
appears to be creating a serious difficulty in preventing
efficient detection of bruises and evidences of diseases in
potatoes as they pass over grading tables.

As much of the crop has to be transported from the
South Island to centres of higher population in the North,
damage incurred in transportation by road, rail and inter-
island shipping is inevitable. Occasionally very severe losses
occur when this perishable product, shipped in sacks, does
not receive preferential treatment and, in the report, com-
ment has been made on precautions that can justifiably be
taken by those responsible for transportation.
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