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F O R E W O R D 

In several countries during the last few decades research has been done on 

the effect of physiological age of seed potatoes on their yield potential. 

The research of Mrs.Ir. N. Krijthe can be considered as one of the earliest 

and most cited work in this respect. It is quite logical that in the 

Netherlands, where potato breeding and seed potato production is such an 

important activity, research on this aspect of the potato crop has been 

intensified and it was given an additional stimulus by the poor emergence of 

seed potatoes of the cv. Alpha in the spring of 1977 in Egypt. 

After some discussions we came to the conclusion that a joint approach by 

various research workers with different specialisations would produce better 

results than their separate activities. Therefore in 1977 a working group 

"Growth vigour of seed potatoes" was established and it was soon agreed that 

studies should be concentrated on various aspects of seed of two cultivars 

and of the same origin and stored at two temperatures. 

It was both a pleasant and informative activity to chair discussions of 

scientists of the various disciplines and in particular, to prepare a report 

on the results that they obtained. This report must be considered as an 

archive report which will be the source document for one or more papers 

which will be published in scientific journals. Therefore it has neither 

been formally edited nor language edited. 

I am grateful to all the members of the working group for their cooperative 

attitude, patience and persistence. 

D.E. van der Zaag 
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1. INTRODUCTION 

1.1. Review of literature 

The growth vigour of a seed potato is an important quality property, if it is 

defined as the potential of a tuber to produce sprouts and plants under favour­

able conditions for growth. After its formation a seed tuber passes through a 

number of development stages. From the time of initiation until some months 

thereafter it normally will not sprout, even if placed under for sprouting 

favourable conditions, except as a result of the occurrence of second growth. 

Following Emilsson (1949) we term this period as rest period. The time when 

sprout growth is inhibited for whatever reason we term as the dormant period. 

This dormant period includes the rest period. After the dormant period there 

will be sprout growth. At first mostly one sprout develops, later followed by a 

multiple-sprout-period. At the end of the multiple-sprout-period sprouts tend to 

branch and small tubers may develop on the sprouts (Krythe, 1958). The tuber is 

then incubated (Claver, 1951; Madec and Perennec, 1955). However, Krythe (1962) 

has also shown that tuber aging takes place even in absence of sprouts, a fact 

that is denied by O'Brien and Allen (1981). The terms aging and senescence are 

not always clearly distinguished. In this report we conform to the meanings pro­

posed bij Medawar, 1957 restated by Leopold, 1961. Aging refers to processes of 

increasing maturity with the passage of time. Senescence however, may be defined 

as the deteriorative processes that are natural cause of death. By these defini­

tions, then aging includes a much wider span of physiological changes, some of 

wich may lead to the weakening of the organism, while others may be quite 

neutral with respect to the capability of the biological mechanism to survive 

(Leopold, 1980). The gradual decline in vigour with increasing age would be an 

example of aging. 

The stage of development of a seed tuber, which is modified progressively by 

e.g. increasing chronological age, can be described as its physiological age 

(Kawakami, 1952). The significance of the physiological age of potato seed as a 

determining factor for crop yield was first recognized by Kawakami (1952). He 

found that the rapidity of sprout growth increased, according as the physiologi­

cal age of the tuber advanced. Later it was shown by Krythe (1962) that there is 

a seasonal trend in sprouting capacity of seed tubers. The weight of sprouts 

after a standard sprouting procedure was low immediately after the dormant 

period (according to our definition rest period), increased to a maximum accord­

ing as the tuber ages and then decreased. Kawakami (1952) found that according 
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as the physiological age of the seed tuber increased, not only sprout growth 

increased, but that ieaf and stem growth correspondingly were accelerated. If 

planted at the "proper age" seed tubers would give highest yields. The reduction 

in yield caused by improper physiological age of the seed, he termed physiologi­

cal degeneration; juvenile degeneration if the seed was too young, senile dege­

neration when it was too old (Kawakami, 1962). 

For the past decades a large number of studies have been undertaken on factors 

influencing the process of physiological aging of a seed tuber and on the effect 

of physiological age on crop behaviour. 

Physiological age of seed may run parallel with chronological age, as has been 

stated by Kawakami (1952). However, this author did not consider that deviations 

are possible, caused by climatic conditions during the growth period of the seed 

or by different storage conditions. High temperatures, particularly during the 

last months of- the growing season, shorten the rest period of the seed (Krythe, 

195§; Wurr, 1978; Susnoschi, 1981). According as the storage temperature is 

higher, the process of physiological aging is accelerated (Madec, 1956; Krythe, 

1958). Van der Zaag (1962) indicated that there was a scientific background for 

storing seed for the production of seed potatoes (short growing season) warmer 

than seed for ware production (long growing season), that was then already com­

mon practice among potato growers in the Netherlands. Later O'Brien et al. 

(1983) showed that early potato growers could maximize their yield during the 

course of the harvest season by using physiological old seed for the earliest 

harvest time and gradually younger seed for subsequent harvest times. 

Many reports indicate an effect of physiological age of the seed tuber on sub­

sequent crop growth. It is often stated that physiologically older seed emerges 

earlier, develops more stems, has an earlier tuber initiation, develops less 

foliage and shows earlier senescence than physiologically younger seed (Madec 

and Perennec, 1955; Rozier-Vinot, 1971; Wurr, 1978; Reust, 1982, O'Brien et al, 

1983). However, there can be exceptions. Emergence of physiologically very old 

seed can be slower than that of young seed (Perennec and Madec, 1980) or very 

old seed even does not emerge at all (Vbchting, 1902; Reust, 1982). In the 

latter case often small tubers develop on the (sprouts of the) seed tubers 

(Krythe, 1958; Madec, 1956). Madec (1956) states that the occurrence of this 

"little potato" phenomenon depends strictly on environmental conditions. 

Cold, wet conditions after planting promote "little potato", whereas this pheno­

menon is far less prevalent after plantation in a warm, moist soil (Vbchting, 

1902; Madec, 1956). Since "little potato" has also been found after planting of 

cold stored physiologically young seed, (Bodlaender, unpublished) this phenome­

non can only partly be related with physiological age. Fischnich and Krug (1963) 
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showed, that the reaction of the plants in the field on physiological age of the 

seed depends also strongly on climati .al conditons. 

Presprouting of the seed tuber increases its physiological age (Munster, 1975). 

However, it is not clear to what extent presprouting is influencing the effect 

of physiological age on plant development. Both factors can only be separated by 

desprouting of seed of different physiological age (some time) before planting, 

which should then be planted at similar sprout length as done by Madec and 

Perennec (1962) and Bus and Schepers (1978). Madec and Perennec found little 

difference in time of emergence, but a marked difference in crop development: 

the oldest seed showed greatest rate of initial growth, smallest foliage and 

earliest senescence. Bus and Schepers (1978 and pers. comm.), however, did not 

find a difference in emergence rate nor in initial growth or senescence rate 

between physiologically old and young seed. Neither was there a difference in 

yield. 

There is much confusion in the literature on the effect of physiological age on 

tuber yield. Most authors agree on a marked higher yield of physiologically 

older compared to younger seed, if harvested prematurely (Fischnich and Krug, 

1963; Vaz and Gunasema, 1976; Bus and Schepers, 1978; Bean and Allen, 1980; 

Perennec and Madec, 1980; O'Brien et al 1983). However, there is less agreement 

on the effect of physiological age on final tuber yields. Several authors have 

found lower final yields with physiologically old compared to young seed 

(Kawakami, 1952; Iritani, 1968; Reust, 1982). However, it is not always obvious 

whether these lower yields are a result of reduced plant vigour or of open spa­

ces due to seed tubers that dit not emerge, but showed the "little potato" phe­

nomenon. Others found almost no effect of physiological age on final yield 

(Fischnich and Krug, 1963; Bus and Schepers, 1978). 

According to R0nsen (1977) and Bean and Allen (1980) the effect of physiological 

age on tuber yield is influenced by variety; physiologically old seed will lead 

to lower yields of early varieties, but to higher yields of late varieties. 

Perennec and Madec (1980) attribute the variation in effect of the physiological 

age of the seed with regard to yield to climatic conditions. Often crops from 

physiologically old seed are showing earlier senescence compared to crops from 

young seed (Rozier-Vinot, 1971; Reust, 1982), but others did not find any dif­

ference (Bus and Schepers, 1978). According to Wurr (1978 b ) , these different 

reactions depend on variety and climatic conditions. 

Part of the contradicting results of experimental work on physiological age of 

potato seed tubers probably can be explained by the different stages of phy­

siological age of the seed used in the experiments, as suggested by Tizio and 

Tizio (1981). Taking into account the work of Kawakami, Krythe, Madec and Peren-
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nee e.o., one can express the relation between physiological age of the seed and 

growth vigour as in fig.1.1. 

Fig.1.1. Probable relation between physiological age and growth vigour of 

potato seed. 

growth vigour 

B 

physiological age 

If in an experiment seed of physiological age A is compared with seed of phy­

siological age B, the older seed will emerge earlier with more stems and will 

show a more rapid crop development than the younger seed. However, in case seed 

of physiological age B is compared with seed of physiological age C, the younger 

seed will perform better. 

In conclusion, one can agree with Madec (1981) that the influence of the phy­

siological age of the seed tuber is most clear on sprout growth, number of 

sprouts and their effect on rapidity of emergence and initial development. 

Regarding the influence of physiological age of the seed and the interactions 

with climatic factors on growth vigour, crop senescence and yield, there is much 

more diversity and sometimes even contradicting reactions occur. 

Inadequate growth vigour of seed is a major constraint for potato production in 

many countries, particularly for those that depend on importation of seed from 

other climatic regions or having more than one potato crop a year. Against this 

background there is a need for a simple method to determine the growth vigour of 

seed at a certain moment and for methods that allow to influence the growth 

vigour. 

In the literature the following parameters that could indicate the stage of phy­

siological aging of seed tubers are mentioned: 

- sprouting capacity (Krythe, 1962); 

- sprout morphology; (Krythe, 1962); 

- sucrose content, citric acid content and malic acid content of the tuber 

(Shekhar & Iritani, 1979; Reust, 1982); 
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peroxidase activity of tubers or sprouts; the onset of senescence processes 

in plant storage tissues e.g. potato tubers is accompanied by a pronounced 

increase in the level of hydroperoxide (Frenkel, 1978). An increase in 

peroxidase activity would represent an induced protective reaction against 

tuber aging. Therefore peroxidase activity could probably be an indicator for 

the stage of physiological age of the seed tuber. 

incubation period (Claver, 1951; Madec and Perennec, 1955; Reust, 1982); the 

incubation period is defined as the time between onset of sprouting of the 

seed tuber and tuber formation on the sprouts, when tubers are stored in 

darkness at 15-20°C and 90% R.H. 

day degrees; O'Brien & Allen, 1981, found a good relation between the number 

of day degrees > 4°C, accumulated by the seed after the end of dormancy and 

physiological age of the seed. 

1.2. The aim of research 

The aim of this research was: 

1. to develop a simple method for determination of the growth vigour of seed 

potatoes; 

2. to study possibilities for manipulation of growth vigour. 

In this interdisciplinary research, of which the first results will be pre­

sented, we first have investigated the relation of physiological age with the 

following parameters: sprouting capacity, peroxidase activity in the sprouts and 

incubation period. In order to compare these parameters with plant behaviour, 

seed potatoes were also planted under controlled conditions in growth chambers 

and in the field. 

1.3. Definitions of terms: 

The following terms that are being used in this report are defined as follows: 

- growth vigour: the potential of a tuber to produce rapidly sprouts and 

plants under favourable conditions for growth. 

- aging: processes of increasing maturity with the passage of time. 

- senescence: the deteriorative processes that are natural causes of death. 
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- rest period: period during which no measurable sprout growth occurs even 

when stored under ideal conditions for sprouting. 

- dormant period: the period when sprout growth is inhibited for whatever 

reason; the dormant period includes the rest period. 

- sprouting capacity: the sprout weight of uniform tubers, expressed in 

gram sprouts per tuber, after a standard sprouting procedure, keeping 

tubers that were previously stored at x°C and desprouted, for 4 weeks at 

20°C and 80% R.H in darkness. 

- sprout morphology: the following morphologic stages of sprouting asso­

ciated with aging are distinguished: the one sprout stage, the multiple 

sprout stage, the branching stage and the stage of small tuber formation 

on the sprouts (Krythe, 1962). 

- incubation period: the time between onset of sprouting of the seed tuber 

(desprouted when sprouts were present) and tuber formation on the 

sprouts, when tubers are stored in darkness at 15-20°C and 90% R.H. 

- exhaustion of tubers: a tuber is exhausted if it is no longer able to 

produce a plant. 

Most of the above mentioned definitions are roughly in agreement with the 

descriptions established by the Section Physiology of the EAPR. 

1.4. Materials 

All experiments in this interdisciplinary research were carried out with seed 

tubers from the same lots of both cv Jaerla and cv Désirée. These varieties have 

been chosen because cv Jaerla is known as a variety that ages physiologically 

rapidly, whereas cv Désirée keeps its growth vigour for a long time. The seed 

used was commercial basic seed of size 40-45 mm, originating from different 

sources each year. Therefore an eventual interaction between physiological age 

and tuber diseases or tuber size on growth vigour has been excluded. The tubers 

had been stored at 4°C and 12°C, in darkness. As far as known, planting date, 

harvest date and the beginning of the storage period under controlled conditions 

are given in table 1.4. 
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Table 1.4. Dates of planting, harvesting and beginning of storage under 

controlled conditions of the seed used in all experiments for 

1978, 1979 and 1980. 

date of: 

planting 

harvesting 

beginning of con­

trolled storage 

1978 

unknown 

unknown 

18-08 

Jaerla 

1979 

9-05 

1-08 

11-09 

1980 

16-04 

6-08 

18-09 

1978 

unknown 

unknown 

18-08 

Désirée 

1979 

17-04 

11-08 

11-09 

1980 

16-04 

29-07 

18-09 

In the period between harvest and storage under controlled temperature the seed 

tubers were kept at ambient temperature ranging from 12-18°C. 

In all experiments the date 18th of August is considered as start of the experi­

ment and is indicated as day 0. This day has been chosen, because it was the 

beginning of the storage period in the first year. 
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2. INVESTIGATED FACTORS 

Physiological ageing of seed tubers seems to act very largely on the level of 

sprout development during storage and at planting. The growth rate of sprouts 

is also closely related to the initial growth rate of the plants and is affecting 

subsequent growth and yield of the crop (Toosey, 1964 a,b). 

Measuring sprout growth as well as plant growth are therefore important factors 

to investigate physiological ageing of seed tubers. 

Plant growth experiments were carried out both in the field and in growth rooms. 

The latter to exclude interference of climatic conditions with the effect of 

physiological age of seed tubers on plant growth. 

It is assumed that the growth vigour in the first part of the growth cycle of 

the potato plant is much more influenced by the physiological age of the seed 

tuber and in the second part by various growing conditions. Growth room 

experiment were therefore carried out for about 60 growing days. 

Growth vigour of a potato plant is also related to the degree of incubation 

of the seed tuber. Claver (1951) defined the term incubation period as the 

period between sprouting of the tuber and tuber formation on the sprout. To 

characterize the physiological age of the seed tubers we therefore determined 

the incubation period during storage of the tubers. 

Also the relation between the dry matter content of sprouts and ageing of tubers 

was determined on because one of the reasons of formation of tubers on sprouts 

could probably be limitation of sprout growth, followed by an accumulation of 

substrates in the sprouts (Burton, 1963 and Slater, 1963). 

As a biochemical factor to characterize the physiological age of seed tubers 

the peroxidase activity of sprouts was determined. An increase in peroxidase 

activity could probably represent an induced protective reaction against tuber 

ageing, because onset of senescence processus in plant storage tissues is 

accompanied by a pronounced increase in the level of hydroperoxide (Frenkel, 

1978). 
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In the next paragraphs the following factors were now investigated to charac -

terize the physiological age of seed tubers of the two cultivars stored at 4 °C and 

12 °C. 

1 sprout growth 

2 incubation period 

3 dry matter content of the sprouts 

k plant growth 

5 peroxidase activity. 
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2.1 S p r o u t g r o w t h 

To understand the changing pattern of sprout development with time, there are 

various possibilities to measure sprout growth. Wurr (1978) concluded that total 

sprout length and the length of the longest sprout showed to be the most univer­

sally useful measurements to estimate sprout development of potato tubers. He 

also showed, when tubers were stored in light a good linear relationship bet­

ween sprout dry weight per tuber and total sprout length per tuber. 

Both sprout weight and sprout length measurement were used in the described 

experiments to characterize sprout growth during storage and at planting time. 

Also the number of sprouts per tuber were investigated. 

When tubers are heavily sprouted due to a long storage time or due to storage at 

favourable temperature, than tubers are desprouted in practice and allowed to 

sprout again before planting. This presprouting is also used to increase the 

number of sprouts per tuber. 

Physiological ageing seems to act very largerly on this potential of the des-

sprouted tubers to form new sprouts (Krijthe, 1962b). 

In the described experiments, the sprouting behaviour of the tubers during 

storage was characterized by measuring: 

- sprout growth during storage; 

- sprout regrowth after desprouting (sprouting capacity); and 

- sprout growth of planted tubers. 
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2.1.1 S p r o u t g r o w t h a n d t u b e r w e i g h t l o s s e s 

d u r i n g s t o r a g e a t 4 °C a n d 12 °C 

2.1.1.1 Introduction 

During storage tubers are loosing weight due to sprouting, respiration and 

evaporation by both tubers and sprouts. 

Sprout growth (Krijthe, 1962a), and respiration and evaporation (Burton, 1978) 

are increasing at higher storage temperatures. Evaporation losses from sprouted 

tubers are much larger than from unsprouted tubers (Burton, 1978). 

Burton and Hannan (1957) demonstrated a linear relationship between the percen­

tage by weight of sprout growth and the rate of water loss from tubers exposed 

to free air movement. 

Respiration rate also increase when tubers are sprouting. The increase con­

tinues with increasing growth. Isherwood and Burton (1975) recorded a 4 - 5 fold 

increase in respiration at the beginning of June in considerably sprouted 

tubers compared to desprouted tubers. Much of this may be accounted for by 

the respiration of the sprouts themselves. 

To characterize the physiological age of the tubers during storage at 4 °C and 

12 °C, at regular intervals the weights and numbers of sprouts formed during 

storage and their average sprout length, and the evaporation and respiration 

losses by both tubers and sprouts were measured. 

2.1.1.2 Methods 

The presented data of sprout growth in this paper were taken from experiments 

made during the seasons 1978/79, 1979/'80 and 1980/'81. In each experiment 

healthy seed tubers of the cv. 3aerla and cv. Désirée were used. The tubers 40 -

45 mm in size were stored in the dark at 4 °C and 12 °C starting a few weeks 

after harvest. 

At the beginning of the storage period (August/September) a number of samples 

containing 40 uniform sized, healthy seed tubers, were weighed (initial tuber 

weight) and stored at 4 °C or 12 °C on plastic trays. At subsequent starting 

dates - with regular intervals - samples of 40 tubers were taken and desprouted: 

sprout and tuber weights were determined and the length of sprouts was measured. 

The difference between initial tuber weight and weight of desprouted tubers, 



20 -

plus sprout weight is the evaporation and respiration weight loss. This evapora­

tion and respiration weight loss is expressed as percentage of initial tuber 

weight or as gram per tuber. 

Sprout fresh weight is also expressed as percentage of intial tuber weight or as 

gram per tuber. 

After prolonged storage at 12 °C 'little tubers' were formed and measured as 

sprout weight. Compared to the sprouts there was however only a minor amount of 

'little tubers' (a few percent). 

The length of sprouts 3 2 mm was measured. In branched sprouts maximum length 

per sprout (main sprout + branch) has been determined, not the length of 

separate branches. With these data also numbers of sprouts per tuber are 

available. 

The average initial tuber weights are given in table 1.4 ; no date were available 

from tubers harvested in 1978. 

2.1.1.3 Results and discussion 

S p r o u t g r o w t h 

The influence of storage temperature on sprout growth during storage is 

illustrated in fig. 2.I.1.3a,b,c,d,e and table 2.1.1,3.a,b,c. 

As expected, sprout growth is strongly stimulated at a storage temperature of 

12 °C. This is partly because the dormancy period ends earlier at 12 °C and 

partly because the growth rate is much higher at 12 °C than at 4 °C. 

The dormancy period is defined according to Emilsson (1949), as the time when 

the buds are not growing for whatever reason. This dormancy period includes the 

'rest period', during which tubers do not sprout under favourable conditions and 

the period with lack of growth because of adverse external conditions, as for 

example low temperature (Emilsson, 1949). 

The tubers stored at 12 °C in our experiments sprouted very early with only one 

sprout ('one sprout stage', Krijthe, 1962 a), which remained dominant (fig. 

2.1.1.3.d). Only 1 or 2 sprouts per tuber were formed during storage, nearly all 

placed on top of the tubers. 

There was some variation between one year and another and between varieties. 

After prolonged storage this apical sprout was branching. Later on 'little 

tubers', were formed (fig. 2.1.1.3.d). 

Tubers stored at 4 °C showed a longer dormancy period; when however sprouting 

had started several sprouts per tuber were growing (fig. 2.1.1.3.a,e). Krijthe 

(1962 a) used in this respect the terminology 'multiple sprout stage'. 
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The nun <er of sprouts gradually increased until an optimum. Jaerla reached this 

optimum after + 300 and Désirée after 400 storage days. During storage a t k °C 

a t the later dates a distinct number of sprouts was formed on the sides of the 

tubers. Still later the sprouts were branching but no ' l i t t le tubers' were 

formed during the experimental period. 

The average length per sprout (fig. 2.1.1.3.b and table 2.1.1.3.b) increased 

very much during storage at 12 °C. At the end of the experiments, often very 

long sprouts (30 - 70 cm) were obtained. 

Désirée had generally a greater average length of the sprouts than Jaerla. The 

average sprout length at the starting date was very small with storage a t k °C: 

the optimal length (.5 - 15 mm) was obtained at the latest dates . 

The ra te of sprout weight increase declined a t the end of the storage period of 

tubers stored at 12 °C (fig. 2.1.1.3 c- B and D). 

Sprout weight of Désirée tubers, stored in 1980/'81 at 12 °C even decreased 

after prolonged storage (fig. 2.1.1.3 c- D). Not only the tubers were much 

shrunken at that time, but also the sprouts were wilted. 

Changes in sprout weight during storage at 12 °C of Désirée tubers were varying 

from one year to another, whereas this was not the case with Jaerla tubers (fig. 

2.1.1.3 c- B and D). 

Also Kriithe (1962 b) showed a difference in sprouting of various lots of Bintje 

in different years. 

Compared to Jaerla tubers, the sprout weight of Désirée tubers increased faster 

during storage at 12 °C. Also the maximal sprout weight was higher in both 

years. 

Under the same storage conditions and with more or less the same initial tuber 

weight, Désirée tubers produced higher sprout weights per tuber than Jaerla . 

T u b e r w e i g h t l o s s 

The effects of storage temperature on weight losses due to respiration and 

evaporation of tubers plus sprouts, during storage of the cv's Jaerla and Désirée 

are shown in fig. 2.1.1.3.f and table 2.1.1.3.c. The temperature effects on 

total tuber weight losses are shown in table 2.1.1.3.C 

Both varieties showed a strong increase in total tuber weight losses and in 

weight losses due to respiration and evaporation when tubers were stored at 12 °C 

(table 2.1.1.3.C). 
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This is in agreement with Burton (1978), Burton and Hannan (1957), and Isherwood 

and Burton (1975) who showed that both a higher temperature and sprouting caused 

an increase in evaporation and respiration losses. 

For both storage temperatures the evaporation and respiration weight losses were 

mostly higher in season 1979/'80. 

Also Krijthe (1962b) showed a seasonal trend in respiration and evaporation 

losses. 

Désirée tubers stored at 12 °C showed a higher sprout weight, than Jaerla tubers 

stored during the same periods and the same temperature (fig. 2.1.1.3.c and 

table 2.1.1.3.d). 

Evaporation and respiration weight losses, expressed as weight loss in grams per 

tuber, of Désirée tubers were however lower in both seasons (table 2.1.1.3.d), 

than Jaerla tubers stored during the same periods and at the same temperature. 

Burton and Hannan (1957) showed that moisture loss on the surface of the sprouts 

was - 100 to 150 times as much as through the periderm of the tuber. 

Thus intense sprouting substantially increases moisture loss. For every 1 % by 

weight of sprouts the free moisture loss to the air increases by 0.075 % of the 

initial tuber weight per week per millibar of vapour pressure deficit (Burton 

and Hannan, 1957). Isherwood and Burton (1975) showed a considerably increase of 

respiration of tubers plus sprouts if tubers were allowed to sprout during a 

storage period of about 6 months at 20 °C. This increase was about 4 - 5 times 

that of desprouted tubers. The long-term respiratory quotient was not markedly 

different from 1.0, although there appears to be a shift towards a permanent 

excess of CO2 evolved from senescent tubers (Isherwood and Burton, 1975). 

Burton and Hannan (1957) and Krijthe (1962 b) found a linear correlation between 

sprout weight and evaporation and respiration weight losses. 

This is not in agreement with the result shown in fig. 2.1.1.3.g were a non­

linear correlation is found between sprout weight and respiration and evapora­

tion weight losses for both varieties stored at 12 °C, with higher weight losses 

per sprout weight for the c.v. Jaerla. 

In our experiments however the storage period have been longer. Tubers and 

sprouts were ageing. Simon (1977) stated that senescence of plant tissue is 

corresponding with an increase in membrane permeability as a result of désin­

tégration of the membranes. Increase in membrane permeability results in 

increasing water losses and is probably responsible for the higher weight losses 

with higher sprout weights. High sprout weights occur after prolonged storage. 
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The lower evaporation and respiration weight losses combined with higher sprout 

weights of the c.v. Désirée, is probably an important factor explaining the 

difference in ageing of tubers between Jaerla and Désirée. Difference in 

membrane composition between the two varieties could be a possibility. Also 

other reasons for differences in weight losses related to the same sprout weight 

between the two varieties are possible, as for instance differences in size and 

shape of the sprouts, the amount of branching of the sprout, number of sprouts 

or differences in tuber weight loss. Although these factors have not been 

measured, as far as morphological factors concerned, not much difference between 

the two varieties was shown (fig. 2.1.1.3.d). 

The conclusion is that: Storage temperature and chronological age of the tubers 

strongly influence the sprout weight and evaporation and respiration weight 

losses of tubers plus sprouts during storage. 

At 12 °C storage temperature there is a positive exponential correlation between 

sprout weight and evaporation and respiration weight losses of tubers plus 

sprouts. 

As increase in evaporation and respiration of sprouted tubers is mainly caused 

by the sprouts, the c.v. Désirée is loosing less weight, due to evaporation and 

respiration of tubers and sprouts, per gram sprout weight than the c.v. Jaerla. 
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FIG. 2.1.1.3.a - Influence of the length of the storage period at two storage 
temperatures on the number of sprouts per tuber at starting 
date. Cv's Jaerla and Desiree. 
Storage temp.: 4 ° and 12 °C. 0 day = 18 August. 

Exp. years: • • '78/*79; *-* '79/'80 and • • '80/*81. 
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FIG. 2.1.1.3.b - Influence of the length of the storage period at two storage 
two storage temperatures on the length per sprout at starting 
date. CV's Jaerla and Desiree. 
Storage temp. 4° and 12 °C. 0 day = 18 August. 
Exp. years: « • *78/'79; *-A '79/'80 and • • '80/*81. 
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F I G . 2 . 1 . 1 . 3 . c - Influence of the length of the storage period at two storage 
temperatures on the sprout weight as % of initial tuber fresh 
weight. Cv's Jaerla and Desiree. 

Storage temp. 4° and 12 °C. 0 day = 18 August. 

Exp. years *-* '79/'80 and • • '80/'81. 
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FIG. 2.1.1.3.d. - Influence of the length of the storage period at 12 °C 
storage temperature on sprout growth. 
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FIG. 2.1.1.3.e. - Influence of the length of the storage period at 4 °C storage 
temperature on sprout growth. 


