EFFECT OF HARVESTING TiME AND STORAGE SYSTEM ON THE QUALITY OF SEED

POTATO TUBRERS (Solanum tuberosum LY/
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Se estudio el efecro de dos épocas de cosecha y de dos sistemas de almacena-
miento sobre la calidad de los tubérculos de papa cultivar Spunte destinados a nueva
siembra. Las cosechas se realizaron 70 y 100 dias después de la muerte natural del
follaje v los tubérculos se almacenaron durante cinco meses en un silo refrigerado y
ventilado, mantenido a 3°Cy 5% de humedad relativa y en pilas a la intemperie cu-
biertas con paja de maiz Los tubérculos cosechados a los 70 diay de la muerte del
Jollaje se conservaron por un mes en pilas y luego una parte se almacenc en el silo.

Las heladas registradas entre los 70 y 100 dias posteriores a la muerte del follaje
causaron daiios a los tubéreulos sin cosechar, pero no a los amontonados en las pilas.

Cuando los tubérculos se almacenaron en el silo immediatamente despuds de la
cosecha, se produjo una adecuada suberizacion en el 63% de los tubérculos cuyo
parénguima estaba parcialmente helado, esto impidic su pudricion ulterior por bacte-
rias, esto no sucedio con los tubérculos almacenados en las pilas,

Los tubéreulos almacenados a 3°C y 95% de hwmedad relative no brotaron,
v resultaron fisioldgicamente mds jovenes que los conservados en las pilas

Introduction

n Argentina, table potatoes are plinted with
tubers from ibe annual muitiplicution of
cultivars of long dormant periods such as cv
Huinkul MAG cv Bonaerense La Ballenera MAA, or
with those tubers of first or second muitiplication
from imported cultivars of early sprouting, being cv

i Received {or publicution in August 8, 1983

The authors are indebied to the staff of ELERA
INTA Balearce who worked in the field and to the
Comisidn de Investigaciones Cilentificas and Ministe-
rio de Asuntos Aprarios of the province of Buenos
Aires for the research grants D.OC. was holder of a
post-graduate schoolarship from Comision de Investi-
gaciones Cientiticas

* Instituto de Fisiologia Vegetal, Facuitad de Agrono-
mia, UNLPCC 31 (1900) 1a Plata, Argentina.

e Full Professor of Fisiologis Vegetal y Fitogeogratia,
Facultzd de Agronomia, UNLP. (Died on August
31ist, 1981}

#%%  Fgtacion Experimental Regional Agropecuaria INTA,
Balearce CC 276 (7620) Balcarce, Argeatina.

Spunta and cv Kennebec the principal ones Nearly
all these multiplications are carried out in the South-
Eastern area of the province of Buenos Aires, between
October and March each year where, 70% of potlatoes
{or consumption is produced

Potaio crops for consumption are planted in the
North part of Argentina in June or July and. in the
South-East of Buenos Aires in October or November.
Due to this factl. seed tubers from the South-East of
Buenos Aires to be planted early must be stored for
three months just after natural foliage death, and for
pearty eight months when used for the medium late
production. Almost all seed tubers are stored in out-
doors heaps, covered with corn (Zeq mays) or Stipa
(Stipa spp ) straw; only a small part is stored in
refrigerated  stores without ventilation or in less
proportion in refrigerated and ventilated store houses

Seed potato tubers of late sproutling can be per-
stared in outdoors heaps, bul those of early sprouting
must be desprouted more than once in this systems,
which determines loss of quality, principally during
the last months of storage
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It is also known that harvesting time influence
physiological age of the tubers (6, 7)., and this accord-
ing to Van der Zaag (9) determines sprout number.
growth rate and duration of crop cycle.

Efficiency of potuto storage in outdoors heaps
or in cold store houses was already studied for the
area by Cavia and Caruso (1) and Radtke and Escande
(8) In the present work the influence of harvesting
time and storage system on the quality of seed potato
tubers ¢v Spunta is considered

Materials and methods

This work was carried out at ~La Jacinia™ settle-
ment district of Coronel Sudrez. province of Buenos
Aires, located at 37°30° South latitude, 61°57" West
longitude and 185 m zbove seu level.

Potato tubers from the eurly c¢v Spunta first
multiplication picked at the end in March 1979, were
used The “fist harvest™ was pesformed on 22nd
May and the *second harvest™ on June [8th by
means of a disc digger and picked up by hand

Ihe first harvested tebers were stored in outdaos
heaps until the second hasvest, and then they were
classified in order to remove externally rotted tubers
After classification. some of the tubers were stored in
butk in o refrigerated and ventilated store house and
the remainder in outdoor heaps The “second harvest-
ed” tubers, previous elimination of rotled ones were
placed either in a store house or in outdoor heaps

Heavy frosts wese registered in Aprii, May and
lune In Table 1 the minimum daily outdoaor temper-
stwres of soil 3 em depih and air 5 em height, were
detailed for the period between the first and the
second harvest obtained at INTA Agrometheorolog-
ical Station in Anguil (36° 33" S, 637 59" W and
165 m zbove sea level) and in Balcarce (37° 457§,
58° 18 Wand 130 m above sea level)

Outdoor heaps weie covered with corn straw
10 em -~ thick As soon as the store house was filled.,
tubers were dried by blowing cold outdoor air for
24 b During the following 14 days they were kept
at 13°C and at 93% of relative humidity. Then, the
temperaiure was lowered at a rate of 1°C per day
until it reached 3°C (storage tempersture), keep-
ing the same ievel of relative humidity Before the
poiatoes were taken out from the store house, the
tempezaiure was increased at a rate of 1°C per day
antil it reached 10°C

Weight josses due to evapotation. respiration and
sprouting . as a pool, were studied Immediately after

Table 1. Minimum daily outdoor temperature of air at 5 cm
height and of soil at 5 cm depth in Balearce and
Anguil, between the first and second harvest,

Air temperature at Soil temperature at
Day 5 cm a Scmc
above ground { C) depth ( O)
Angeil Balcarce Anguil Balcarce
May 22 - 21 -0 8 713 55
23 - 26 0.1 59 60
24 36 73 83 95
25 8.1 4.0 10.6 g2
26 - 57 45 51 70
27 38 7.0 52 87
28 - 06 1.0 64 6.5
29 03 61 56 5.0
30 - 58 0.0 30 45
31 -~ 39 -20 34 3
Jun 1 . 39 18 41 kX
2 51 26 42 50
3 - 29 25 45 56
4 - 84 - 14 32 30
5 - T -1.5 2z 20
& - 6.6 4.5 13 15
7 - 61 w20 14 15
8 - 59 06 338 0s
9 -~ 6.4 -212 27 10
10 w 54 -3.0 32 20
1t 56 45 37 15
12 - 51 10 34 la
13 - 68 1.0 H 43
14 -14 0 1.0 a2 0.0
13 ~13.0 -57 43 1.0
i6 - 3.9 -20 16 13
17 - 19 15 39 48
{8 19 0.6 57 6.0

Source: INTA, ELA Anguil.  Agrometheorological
monthiy bulletin. May and June 1979

INTA, LLERA Balearce Agrometheoroiogical
monthly summary May and June 1979

the second harvest, on June 18tl, for each treatment,
six open net bags were filled with 20 kg of medium
size healthy potaioes (tubers weight range: 100 to
200 g): the number of tubers contained in each bag
was counted in order to replace them or estimated
their weight in case of rotting kach bag was consider-
ed as an experimental unit  Their content was
desprouted und weighed on August 29th, and at the
end of steruge. on October 29th, for tubers stored in
heaps and on November l4th for those in store
houses. Tubers and sprouts were weighed separately
with a precision of 10 g

In order to determine frocen tuber weight an
“Initial” evaluation was done before selecting tubers
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to be stored in store houses. Three samples of 50 kg
tubers each, randomly selected were evaluated

Tubers were cut at stolon end and at the affected
parts Frozen tubers were classified into frozen and
rotted where their parenchyma was partially (rozen
and into frozen and suberized with soft rot symptons
Tubers externally affected by frosts or rotled were
eliminated before storing them in store houses Finzl
evaluation similar to the oae above described was
done when the potatoes were taken out {rom the
store house. In both evaluations, potatoes were
weighed with a precision of 10 g

In order to study physiological age of potatoes
their incubation state was determined according to
Claver (4) criterion The number of days that elupsed
from the possible planting date to the end of the
incubation period were determined This period
included from sprouting till new tuber formation {4)
For each treaiment 25 tubers randomly taken were
used, they were placed in wood {rays containing
permanently  humidified vermiculite and kept in
darkness at 21° {2 1°C) and 80-90% relative humid-
ity Bvery two days tubers that completed their in.
cubation period were counted

In ali determinations. a randomly design with
6. 6, 3 and 25 replications was used. in order to de-
termine weight losses, [Tost dumages and physiologi-
cal age, respectively Analysis of variance of the data
was done and means were compared according to
Tuckey’ test, at a probabilily level of 5%

Results and discussion

Tuber weipht losses sre shown in Table 2 Tuber
weight losses were significantly lower in the store
house, and in this system tubers did not sprout during
the storzge period

The effect of harvesting time was only shown by
weight losses in potatoes stored in outdoor heaps. and
it did not produce any effect on sprouting

Table 2. Percentage of tuber weight foss and sprout weight
at the end of the storage period.

Storage Weight loss Sprout weight
System 1st harvest 2rd harvest st harvest 2nd harvest
Qutdoor

ieaps 11.5a 16.1a 31a 260
Store

houses 15D 310 00b b

Those averages on the same cohuomn followed by the same
letter do not differ between them (P <0 05); the ones linked
by full lines ditfer between them (P <0 05}

Frosts registesed between folinge death and potate
storage in store houses caused serious dinmages on the
tuber prrenchyma: in some cases due to suberization
these damages did not reach soft rot caused by micro-
organisms: in only a lew cases. {rost coused necrosis
of vascular tissues (Table 3)

Potatoes harvested in the second turn were more
damaged by frosts. This lact shows that frost effect
was greater upon tubers that remained in the soif and
were harvested in second lime”. that upon those
temporarily stored in outdouor heaps When potatoes
were stored in stere houses immediately after harvest
like in the case of the second harvested tubers,
storage conditions stimuluted their quickly subesiza-
tivn  This fuct not vnly reduces evaporation losses.
but afso prevents from microorganism atiacks (1)
Lven though. frost in the district of Coronel Sudrez
arc more severe than those in the South-East of the
province of Buenos Aires. where the potentia! frost
danger is also important for tubers that remained in
the seil in this arca: in this region far a ten-yeuay
period {1969-1978) an average of 55 days with heavy
frosts was registered during the potale storage period.,
from April 1o October (5}

Results showing the ctlect of harvesting time and
storage systems on the physivlogical age of the seed
lubers are presented in Table 4, the differences found
between fubers stored in store houses and in outdoor
heaps, were due to the different conditions under
which they were subjected 1o

Tubers harvested on the first turn and kept in
store houses were physiologically younger than those
which remained in the soil and suffered heavy [rost
damages

Table 3. Percentage of frozen and rotted! tubers. frozen
and  suberized amd totally frozen tubers under
store house.

Rotted amd i'rozen and Totally frozen
LEvaluation {rozen tubers suberized tuboers tubers in
harvest harvest harvest

st 2nd Est 2nd Ist 2nd

Initinl® 68 43 00 00 68 43
Finatd 22 43 tmees 1.4 22 117

Tatal 90 86 fruces 74 90 169

Averages linked by [ull lines difter between them (8 <0 05)

boTubers with partiafly frozen parenchyma and symploms
of soit rol

2. Previous storage in store house and belore ciimination of
lubers externaliy alivcted by frost and rot

3. When the store house was uplogded
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Table 4, Number of days from possible plunting date up
to the ead of the incubation period.

Storage system First harvest Second harvest
Qutdoor heaps 40 b 40 b
Stare house 61a 32a

Averages on the same column with the same letter do not
differ between them (P <C0.05); averages Hnked by tall lines
differ between them (P <0 05).

The eftect of harvesting time on the physiological
age of the tubers stored in heaps was not significant;
this may be due to the fact that in this case the
storage system plays a more important role than
harvesting time on the physiological age

It must be said that frost caused greater damages
on seed potato tubers that remained in the soil with-
out harvest than upon those harvested and stored
in outdoor heaps, covered with corn straw

Suberization  was stimulated by storage im-
mediately atter harvest, when the potatoes were kept
in u refrigerated and ventilated store houses In this
way, rotting caused by microorganisms in {rosted
potato stocks was diminished

Storage conditions in the store houses maintained
seed potaloes physiologically young and without
sprouting; being all these important factors to main-
tain seed potato quality for new plantings.

Summary

The effect of two harvesting times and two storage
systems on the quality of seed potato tubers cv
Spunta was studied The harvests were done 70 and
100 days after foliage death and tubers were stored
during five months in air-cooled and ventilated store
houses at 3°C and 95% relative humidity; and out-
door heaps covered with corn (Zea mays) straw

The tubers harvested 70 days after toliage death
were stored in outdoor heaps during one month and
later a4 portion of them were stored in a store house,
under controlled conditions. Frost registered between
the 70th and 10th day after foliage death caused
higher damages in the tubers that had not been
harvested than in the harvested ones stores in heaps
When the tubers were harvested and stored im-
medistely under controlled conditions, adequate
suberization occured in 63% on the tubers whose
parenchyma was partially frozen, which prevented

from laler bacterial decay: but this fact did not
occure in the heaps

Seed potato tubers stored at 3°C and 95% relative
humidity did not sprout and were physiologically
younger than those stored in outdoor heaps.
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