
Results of EEG project 04-042, Contract TSD-A-188 

RIKILT project 404.0740 

Application of food irradiation processes to developing countries. 

Project leader: D.Is. Langerak 

Report: 88.73 June 1988 

Effect of wound healing pe riod and tempe­
rature, irradiation and post-irradiation 
storage temperature on the rot incidence 
of potatoes, after infection with 
Fusarium sulfurium 

By: D.Is. Langerak, Th.C. Wolters, 
V.H. Quan, S. Ou1arbi, Y. Tayeb. 

Approved by: Dr.Ir. L.H.M. Vrooroen 

State Institute for Qua1ity Con t rol 

of Agricultura1 Products (RIKILT) 

Bornesesteeg 45, 6708 PD Wageningen 

P.O. Box 230, 6700 AE Wageningen 

Telephone (0)8370 - 19110 

Te lex 75180 RIKIL 

Facsimile (0)8370 - 17717 



(C) Copyright 1988, State Institute for Quality Control of Agricultu­

ral Products . 

Reproduetion of the report is only permitted \-lhen the souree is menti­

oned clearly . 

SENDING LIST 

INTERNAL: 

director 

division staff 

coordinator animal products 

project leader 

department staff 

circul ation 

library 

EXTERNAL: 

.Hanagement Agricultural research (DLO) 

Hanagement Food Quality Hatters (VKA) 

Agralin 

Ministery of Agriculture and Fisheries 

Bureau Information on Food 



- 1 -

ABSTRACT 

Effect of woundhealing period and temperature, irradiation dose and 

postirradiation sta rage temperature on the rot incidence of potatoes , 

afte r infection with Fusar ium sulfurium. 

Report 88 . 

Langerak D. I s .; Th.C. Wo1ters; V.H. Quan*; S. Ou1arbi#; Y. Tayeb#. 

State Institute for Quali ty Control of Agricultura1 Products (RIKILT), 

P.O . Box 230 , 6700 AE Wageningen, the Netherlands. 

* Vietnam National Atomie Energy Institute, 67 Nguyen Du, Hano i, Viet-

nam. 

# Haut Commissarlat a la Recherche, Centre d'Etude Nuc1eai res et So-

l aires, 2 Bd Frantz Fanon, Alger, Alge ry. 

16 figures, 4 tables, 13 r eferences . 

Losses during star age in ~o tatoes are mainly due to sprouting and rot ­

t ing. I t has indicated that irradiation by 1ow dose (50 to 100 Gy) du ­

ring the dormancy period is most e ffective for sprout inhibition. Some 

investigator s, howeve r , statedan increase of starage rot after an i r­

radiation treatment. The effec t of wound healing temperature and per i ­

ad, irradiat ion dose and post irradiation starage tempe r ature are te ­

sted on potatoes infected with Fusarium sulfurium. A dose of 75 and 

100 Gy reduces the loss of we i ght and gives a complete sprout inhibi ­

tion to the end of the starage period. An irradiation treatment ~Tithin 

2 weeks after harvest gives the best r esults. The effect of wound hea­

ling temperature and per iod and irradiat ion dose on t he rot inc idence 

was not me~surable because t he percentage rot incidence was too low 

and spread too large for find i ng significant differences. 

Key words: bu1b products , irradiation, potatoes , sprout inhibition, 

wound healing , mould, Fusarium sulfurium 
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SUHHARY 

Patatces are important, as a souree of nutrition, all over the world. 

The losses in potato t ubers during starage are mainly due to sprouting 

and r ot. This is a camman prob l em in most c ountries especially in t he 

tropical countries . 

Hany investigators have confirmed the effectiveness of irradiation for 

the control of sprouting. A numbe r of investigat ions, however, stated 

an increase of starage rot af te r an irradiation treatment probably 

caused by disturbance of t he resistance against fungal attack of pota­

toes. These inves t iga t ions did no t include the effect of a \vound h ea ­

ling period as well a s lowering of the i rradiation dose on t he percen­

tage of starage r ot . 

The r efore, the effect of irradia t ion doses, wound healing temperature, 

post-harvest irradiation time (= wound healing period) a nd star age 

temperature on a number of qua lity pa r ameter s such as l oss of weight, 

sprout inhibi tion and rot incidence have been investigated. The pota­

tces were infected with Fusarium sulfur ium, irradiated with a dose 

range of 50 to 100 Gy, afte r a wound healing period varying from 0 to 

4 weeks at 15 or 20 °e. The product was stared at 10 and 20 °e and 90% 

relat i ve humidity . 

I t appea r ed from t he r esul ts that a dose of 75 and 100 Gy reduces t he 

l oss of weight and g i ves a compl ete sprout inhibi t ion to the end of 

the starage period . A dose of 50 Gy was not effect ive to the end. A 

treatment wi thin 2 weeks afte r harvest g ive s t he best results. The 

e ffect of dose, wound healing period a nd temperature on the rot 

incide nce was nat measurable because the percentages infected potatoes 

were too low and the spr ead t oa l a r ge for finding significant 

differences . 
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1 INTRODUCTION 

The 1osses in potato tubers during storage are mainly due to sprouting 

and rot. This is a common problem in most countries especially in the 

tropical countries. One of the most promissing applications to inhibit 

the sprouting and the extention of the storage life of potatoes is 

gamma irradiation. Also the mould attack, resulting in rot, can be re­

duced by irradiation (Levis & Mathur 1963; Nair et al. 1973). On the 

other hand other authors mentioned that an irradiation treatment indu ­

ces some unfavorable side effects e.g. enhancement of storage rot and 

discolouration after boiling. 

Rot incidence is associated '~ith a decrease in the resistance of tu­

hers to phytopathogenic micro -organisms, caused by an irradiation tre­

atment (Burton & Hannan 1957; La ngerak et al. 1986). 

The delay of the appearance of rot in potatoes, however, depend not 

only on the irradiation dose but also on the wound healing period and 

temperature, post-harvest irradiation time and storage temperature 

(Langerak et al . 1986) . 

In more studies it has indicated that, during the dormancy period, an 

irradiation treatment with low doses (50 to 100 Gy) is most effective 

for sprout control. On the other hand the doses should not exceed 

100 Gy to avoid unnecessary side effects of irradiation due to damage 

of the wound healing ability (Metlitsky et al . 1968). An irradiation 

dose over 150 Gy decreases the '~ound healing ability, increases the 

storage rot, spoilage and sweetening and decreases the vitamin C con­

tent (Brownell et al . 1957; Cloutier et al. 1959; Metlitsky et al . 

1968). Also this dose could bring changes in chemical composition 

which did not disappear during subsequent storage (Metl itsky et al. 

1968). 

Sparenberg (1974) reported that irradiation of potatoes immediately 

after harvest strongly suppresed sprout formation. Irradiation gave 

less good results after 2 weeks. Langerak et al. (1986) also proved 

t ha t an irradiation treatment within 2 weeks after harvest gives the 

best results concerning sprout inhibition and rot incidence. Roushdy 

et al . (1973) advised to irradiate as soon as possible after harvest 

and cur ing, preferabie within 4 weeks. 
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It is known that wound healing befere irradiation can reduce rotting 

during subsequen t storage . Because the wound hea ling ability of potato 

tubers is r educed by irradiation (Brownell et al. 1957) the tubers 

should be kept fir st 2 weeks at ambient tempersture to eosure the hea­

ling of tissue damage by harvesting and handling (Hetlitsky et al. 

1968) . 

The pre-irradiation tempersture and relativa humidity plays a very im­

portant role at the wound healing. To complete the wound healing pro­

cess, curing at about 15 to 20 °e \~ith high humidity (not less than 

85 %) under good air condition for 1 to 2 weeks is neces sary (Workman 

et a l . 1950; Radatz 1967; \Jigginton 1974). The formation of wound per­

ide rm is delayed not only at low tempersture but a lso at high tempera­

ture (Wigginton 1974) . 

During the curing per iod the storage t empersture must not be allowed 

to exceed 22 °e (Meijers 1981) . 

In relation to the above mentioned problem following research have 

been set up with the aim: Study the effect of wound healing period and 

temperature, irradiation dose and post-irradiation storage tempersture 

on the kee ping quality and particular on the rot incidence of pota-

toes. 

2 MATERIALS AND METHOOS 

The experiment have been set op on the following conditions: 

- Wound healing at 15 °e (ambient temperature) 

and 20 °e (tropical condition); 

- Wound healing period: 

at 15 °e for 0 , 2 and 4 weeks 

at 20 °e for 0, 1 and 2 weeks; 

- Irradiation with a dose of 0, 50, 75 and 100 Gy 
-1 

(dose rate 108 Gy.h ); 

- Post-irradiation storage at 10 °e (mild cooling) 

and 20 °e (tropical condition); 
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2 .1 Sample mater i al 

The experiment ,.,as carried out ,.,ith potatoes variety "Bintje". The 

sampl e material ,.,as purchased from "proefboerderij De Bom'ling" located 

in Randwijk, the Netherlands. 

All potatoes were damaged artificially by means of a stamp with three 

pins of 2 mm long and 3 mm diameter and with a distance of approxima­

te l y 50 mm. After the darnaging the potatoes were sprayed with a spore 
4 -1 

suspension of 10 spores.ml Fusarium sulfurium. For each treatment 

125 potatoes, divided in 5 sampl es of 25 potatoes per box, were taken. 

2.2 Loss of weight 

The loss of weight in potato tubers was estimated by weighting the 

whole boxes of potatoes. The loss of weight was calcula ted according 

the following equation: 

\.] - \.] 

_p ____ ~ x 100% = loss of weigh t [% ] 

H i - \.Jb 

present weight of the box inc luding the potatoes 

weight of the empty box 

initial we i gh t of the box including t he potatoes 

2.3 Sp r outing 

Potatoes with sprouts smaller t han 5 mm were considered as not to be 

sprouted. The sprouting was estimated by counting all sprouted pota ­

toes in each box. 

The percentage of sprout ed potatoes was calculated according to the 

fol l owing equation: 

\-lhe re: N 
s 

25 

N 
s x 100% sprouting [%] 

25 

number of sprouted potatoes in the box 

total nuber of potatoes in the box 
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During the storage the length of sprouts was est imated by individualy 

a ll sprouts per potato. For the estimation of the sprout activity in a 

very ear l y stage also the sprouts smaller than 5 mm were involved . The 

length of sprouts was registred using the following class distributi-

on: 

class 1 

class 2 

class 3 

< 0,5 cm 

0,5 to 5,0 cm 

> 5,0 cm 

2.4 Rot incidence 

The rot incidence was estimated by individualy observing all potatoes. 

The rotten tubers were not r emoved in order to imitate the practice. 

The rot percentage was calculated according the following equation : 

\.fuere: N 
r 

25 

N 
r x 100% 

25 
rot incidence [%] 

number of rotten potatoes in the box 

total number of potatoes in the box 

2.5 General appearance 

The general appearance was est imated by observing the whole box using 

the following score grade: 

5 excelent 

4 good 

3 = moderate (just marketable) 

2 poor (not acceptable) 

1 very poor 

3 RESULTS AND DISCUSSION 

To eliminste the large amount of data only the most representative fi­

gure are presented. 
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In this report all mentioned standard errors (SE) are expressed as 

standard error of the mean (standard deviation devide by square root 

of number of replicates). 

3.1 Lossof weight 

The average loss of weight of potatoes, irradiated and unirradiated 

are mentioned in figures 1 to 4. 

The potatoes stored at 20 °e showed a significant higher loss of 

weight than the product stored at 10 °e. The effect of wound healing 

temperature on the loss of weight was negligible. 

In the beginning of the starage period the difference in loss of 

weight between irradiated and unirradiated samples was small. On the 

end of the storage period, however, the loss of weight in the control 

samples and 50 Gy were significant higher than in the objects treated 

with higher doses, probably due to sprouting . This difference was in 

potatoes stored at 20 °e higher than at 10 °e. Also a postponed irra­

diation treatment enhanced these differences. 

This is in agreement with previous studies of Langerak et al (1986). 

~ irradiation do se 0 Gy 
6 irradiation do se 50 Gy 
~ irradiation do se 75 Gy 
~ irradiation dose 100 Gy 

post harvest irradiation 

3 6 9 12 15 18 21 24 27 30 

Starage time {weeks] 

Figure 1: Average loss of weight ± SE of 5 samples of 25 potatoes, in­
fect ed with Fusarium sulfurium, post-harvest irradiated after 0 weeks 

0 starage at 15 e and subsequently stored at 10 e. 
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0 irradiation do se 0 Gy 
6 irradiation do se 50 Gy 
~ irradi a ti on do se 75 Gy 
el irradiation dose 100 Gy 

post harvest irradiation 

3 6 9 12 15 18 21 24 27 

Storage time {weeks] 

Figure 2 : Average loss of weight ±SE of 5 samples of 25 potatoes, in­
fected with Fusarium sulfurium, post-harvest irradiated after 2 weeks 

0 starage at 15 C and subsequently stared at 10 C. 

<!) <!) irradiation dose 0 Gy 
6 A irradiation do se 50 Gy 
e ~ irradiation do se 75 Gy 
el 1!1 irradiation do se 100 Gy 

post harvest irradiation 

30 

3 6 9 12 15 18 21 24 27 30 

Storage time {weeks] 

Figure 3: Average loss of weight ± SE of 5 samples of 25 potatoe s, in­
fected with Fusarium sulfurium, pos t-harvest irradiated after 0 weeks 

0 
starage at 15 C and s ubsequently star e d a t 20 C. 
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0 0 irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
e ~ irradiation do se 75 Gy 
~ ~ irradiation do se 100 Gy 

post harvest irradiation 

27 

Starage time (weeks] 

Figure 4: Average loss of weight ± SE of 5 samples of 25 potatoes , in­
fected with Fusarium sulfurium, post-harvest irradiated after 2 weeks 

0 storage at 15 e and subsequently stored at 20 e. 

3.2 Sprouting 

3.2.1 Percentage of sprouted potatoes 

The percentage of sprouted potatoes of irradiated and unirradiated 

samples are mentioned in figures 4 to 8. 

The potatoes stored at 10 and 20 °e start to sprout after 5 and 2 

weeks respective1y, so this season the dormancy period was rather 

short, probab1y due to a dry period during growing. The dormancy peri­

cd of potatoes stored at 10 °e was sh6rtened by a post-harvest irradi-

t . . d (PHI) t 15 20 °e. At 20 °e h th d a ton perte a or , owever, e ormancy 

period was 1engthened by a PHI period at 15 °C. 

The effect of an irradiat ion treatment on sprouting was es timated by 

the fol1owing factors: 

- irradiation dose; 

- storage temperature; 

- postponed irradiation treatment (PHI). 

30 
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At 10 °e an irradation dose of 50 Gy was almast sufficient for sprout 

inhibition, but for a starage period langer than 22 weeks a dose of 75 

Gy was necessary. For potatoes stared at 20 °e a dose of 50 Gy was not 

effective; for a complete sprout inhibition till the end of the stara­

ge period a dose of 100 Gy has to be applied. 

It proves from this experiment that a post-harvest irradiation period 

of 2 and 4 weeks at 15 or 20 °C for wound healing shortened the dor ­

mancy period a nd enhanced the percentage of sprouted potatoes. This is 

in agreement with previous studies from Sparenberg (1974), Roushdy et 

al. (1973) and Langerak et al. (1986). 

An irradiation treatment immediately after harvest was the most effec­

tive concerning sprout inhibition. 

(!) (!) irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
~ ~ irradiation do se 75 Gy 
1!1 1!1 irradiation do se 100 Gy 

post harvest irradi ation 

3 12 24 27 

Storage time b'leeks} 

Figure 5: Average sprouting ±SE of 5 samples of 25 potatoes, infected 
with Fusarium s ulfurium, post -harvest irradiated after 0 weeks at 15 
0 0 

C and subsequent l y stared at 10 C. 

30 
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(!) (!) irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
e I) irradiation do se 75 Gy 
[!] [!] irradiation do se 100 Gy 

post harvest irradiation 

9 12 18 21 24 27 30 

Starage time {weeks] 
Figure 6: Average sprouting ± SE of 5 samples of 25 potatoes, infected 
with Fusarium sulfurium, post-harvest irradiated after 2 weeks at 15 
0 0 C and subsequently stored at 10 C. 

(!) 0 irradiation do se 
6 6 irradiation dose 
e I) irradiation do se 
[!] [!] irradiation do se 

post harvest ir adiation 

6 15 18 21 4 27 30 

Starage time {weeks] 

Figure 7: Average sprouting ±SE of 5 samples of 25 potatoes, infected 
with Fus arium sulfurium, post-harvest irradiated after 0 weeks at 15 
0 0 

C and subsequently stored at 20 C. 
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0 0 irradiation do se 0 Gy 
6 6 irradiation do se 50 
0 ó irradiation 
~ ~ irradiation dose 

post harvest irr. 

12 15 27 30 

Starage time (weeks} 

Figure 8: Average sprouting ± SE of 5 samples of 25 potatoes, infected 
with Fusarium sulfuriurn, post- harvest irradiated after 2 weeks at 15 
0 0 

C and subsequently stored at 20 C. 

3.2 . 2 Lengthof sprouts 

The average nurnber of sprouts and frequency distribution of sprout­

lenght of irradiated and unirradiated potatoes are mentioned in 

figures 9 to 12. 

These results sho\~ that in general an irradiation treatment effecti­

vely inhibits sprouting of potatoes, except a dose of 50 Gy . The pota­

toes irradiated with 50 Gy often showeda larger nurnber of sprouts in 

class 1 (< 0,5 cm) than in the unirradiated samples, because the ad­

ventive eyes were activated, probably as a reaction to stress . During 

the storage the growth was delayed and only a part of the sprouts rea ­

ched class 2 (0,5 cm to 5,0 cm) and seldom class 3 (> 5,0 cm). In com­

parison with the control the sprouts of the irradiated samples were 

thin and weak and broke of by touching . 
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I:: - I sproutlength < 0, 5 cm 
~-:,il:"',,"',ot".,o!',o!"") sproutlength 0, 5 to 5, 0 cm 

sproutlength > 5, 0 cm 
post harves t irradiation 
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3 6 9 12 15 18 21 24 27 

Starage t i me {weeks) 
Figure 9: Average number of sprouts a nd frequency distr i bution of 
sprout length of 5 sampl es of 25 potatoes, infected with Fusarium s ul ­
furium, post-harvest irradiated with 0 Gy after 0 weeks starage at 15 
0 0 

C and subsequently stored at 10 C. 

I:::: -I 
~ "",.", ...... ",..',.."] 
I ' ' I I ( 

sproutlength < ~ 5 cm 
sproutlength 0, 5 to 5, 0 cm 
sproutlength > ~ 0 cm 
post harvest irradia t ion 

30 

3 6 9 12 15 18 21 24 27 30 

Starage time {weeks ) 
Figure 10: Average number of sprou ts and frequency d i stribution of 
sprout lengthof 5 samples of 25 potatoes, infected with Fusarium sul ­
furium, post - harvest irradiated '~i th 50 Gy aft e r 0 weeks stor age at 15 
0 0 

C and subsequently stored at 10 C. 
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I::: :: I sprout l eng th < 0, 5 cm 

f-:."'"""" ... ',... '~ (I I<, , 
sproutl ength 0, 5 to 5, 0 cm 
sproutlength > 5, 0 cm 
post harvest irradiation 

,, , , , , ,, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 
~ .... " , , , , , , 

~~~ ,, , , , , , , , , 
~~~ 

, , , , , , , , ,, , , , , , , , , , , , ,, , , , , , , , , ,,, , , , , , , , , , , 
, ~ .... J' , , , , , , , ,, 

3 6 9 12 15 18 21 27 30 

time (weeks ] 

Figure 11 : Ave rage number of sp r outs a nd freq uency d i stribution of 
sprout l ength of 5 sampl es of 25 po t atoe s , infecte d wi t h Fusarium sul ­
f urium, pos t -harvest ir r adiated with 0 Gy after 0 wee ks storage at 15 
0 0 C and s ubseque n tly stored at 20 C. 

I :::: : :1 sprout l ength < 0, 5 cm 

f",",""'"" .. '~ 
..-( I I'' I 

sprout l ength 0, 5 t o 5, 0 cm 
sproutlength > 5, 0 cm 
post harves t irradiati on 

9 12 15 18 21 24 27 30 

Starage time (weeks] 

Figure 12: Ave r age numbe r of s pr outs and freque ncy dis tribution of 
s prout l eng t h of 5 samples of 25 po t a toes , infected with Fusarium s ul ­
f urium, post -harves t i rradia ted with 50 Gy a fte r 0 weeks stor age at 15 
0 0 

C and s ubseque n t ly store d at 20 C. 
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3.3 Rot incidence 

The re s ults of the estimation of rot incidence are mentioned in tables 

1 to 4. 

These tables indicate that that during storage at 10 °e hardly any rot 

incidence was found in all infected samples. An irradiation treatment 

immediately applied after harvest, even with a dose of 100 Gy did not 

increase the percentage of rot, altough it proves from paralell expe­

riment that a \~ound healing process needs at least 7 days befere it 

has finished. 

Because of the absence of rot it was not possible to study the effect 

of different wound healing tempe ratures on the development of rot. At 

20 °e a small increase of rot incidence was noticed in the objects, 

irradiate d with 50 and 100 Gy immediately after harvest. 

After a wound healing period of 2 and 4 weeks at 15 °e the percentage 

of rot was negligible. However a very small amount of rot was found by 

a dose of 100 Gy applied after a wound healing period of 2 weeks at 20 

oe. 

The spread in the samples was too large for finding a significant dif­

f e r ence between the different treatments . Optimum cultivation measures 

in the field were may be the important factors in relation to the high 

r es is tance of the product against fungi. These effects on the rot in­

cidence were not involved in the study. 
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Table 1: Average rot incidence ±SE of 5 samples of 25 pota toes, in ­
fected with Fusarium sulfurium, post-harvest irradiated afte r diffe­
rent per iods at 15 C and subsequently stored at 10 °C. 

\~P ST 
(\veeks ] (°C] 

0 15 

10 

2 15 

10 

SP 
[\veeks] 

0 

*** 
1 
5 
9 

14 
18 
22 
26 

0 
2 

*** 
6 

10 
15 
19 
23 
27 

0 

0.0 

0.0 
0.0 
0.0 
0.0 
0 . 0 
0 . 0 
0.0 

0 .0 
0.8 ± 0.8 

0 . 8 ± 0.8 
0.8 ± 0.8 
0.8 ± 0.8 
0.8 ± 0.8 
0 . 8 ± 0.8 
0.8 ± 0 .8 

irradiation dose (Gy] 
50 75 100 

0.0 0.0 0.0 

0.0 0 . 0 0.0 
0.0 0.0 0.0 
0.0 0.0 0 . 0 
0.0 0.0 0 . 0 

. 0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 0 . 0 0.0 
0.0 0.0 0.0 

0.0 0.0 0 . 0 
0.0 0 . 0 0 . 0 
0.0 0.0 0 . 0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0 . 0 0.0 

-- --- -- --- --- ---- -- ---- -- ---- -- ---- - --- ----- --- --- ·-- --- --- -- .. --- ---- -
4 15 0 0.0 0 . 0 0.0 

2 0.0 0.0 0.0 

*** 
10 6 0 . 0 0.0 0 . 0 

10 0.0 0.8 ± 0.8 0 . 0 
15 0.0 0.8 ± 0.8 0.0 
19 0 . 0 0.8 ± 0.8 0.0 
23 0 . 0 0.8 ± 0 . 8 0.0 
27 0.0 0.8 ± 0.8 0.0 

WP wound heal ing per i od (before irradiation) 
ST storage tempersture (before and after irradiation) 
SP = total storage period (before and after irradiation) 
*** time of irradiation 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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Table 2: Average rot incidence ±SE of 5 samples of 25 potatoes , in­
fected with Fusar i um sulfurium, post-harvest irradi ated after diffe­
rent periods at 20 C and subsequent1y s tored at 10 °C. 

\-lP ST 
[weeks] [°C] 

SP 
[weeks] 0 

irradiat ion dose [Gy] 
50 75 100 

- -- -- -- - -· -- - ----- -- ------ - ---------- - ---------- - -· - - - ---- .. --- - -------
0 20 0 0.0 0.0 0.0 0 .0 

*** 
10 1 0 . 0 0.0 0.0 0.0 

5 0 . 0 0.0 0.0 0.0 
9 0.0 0.0 0.0 0.0 

14 0 . 0 0.0 0.0 0.0 
18 0 .0 0 .0 0.0 0.0 
22 0.0 0.0 0.0 0.0 
26 0 . 0 0.0 0.0 0 . 0 

.... .. .... .. ...... .. ........ .... ................................................................................................................ 

1 20 0 0 .0 0.0 0.0 0 . 0 
1 0 .0 0 . 0 0.0 0 . 0 

*** 
10 5 0 . 0 0.0 0 . 0 0.0 

9 0.0 0 .0 0.0 0.0 
14 0 .0 0.0 0.0 0 . 0 
18 0 .0 0 .0 0.0 0.0 
22 0 . 0 0.0 0 . 0 0 . 0 
26 0 . 0 0.0 0.0 0 . 0 

- - -- -- - --- - -------- -- ----- - ----- - ------ - --- -- - - -- - -- - -- - ------ - --- - -- -
2 20 0 0 . 0 0 .0 0 . 0 0.0 

1 0.0 0.0 0 .0 0.0 

*** 
10 5 0.0 0 . 0 0.0 0.0 

9 0 . 0 0 . 0 0 . 0 0 . 0 
14 0.0 0.0 0.0 0.0 
18 0 . 0 0.0 0 .0 0 . 0 
22 0.0 0.0 0 . 0 0 . 0 
26 0.0 0.0 0 . 0 0.0 

WP wound healing period (be fore irradiation) 
ST storage temperature (before and afte r irradiation) 
SP tota1 starage period (before and after irradiation) 
*** time of irradiation 
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Table 3: Ave rage rot incidence ±SE of 5 s amples of 25 potatoes, in­
fected with Fusarium sulfurium, post-harvest irradiated after diffe­
rent per i ods a t 15 C and subsequently s tared at 20 °C. 

\-lP ST 
[weeks] (°C) 

SP 
[weeks] 0 

irradiation dose (Gy] 
50 75 100 

--------- -- ------ - --- - ---- - -- ---- ------- - ------------ - ------ - ---------
0 15 0 0 .0 0.0 0.0 0 .0 

*** 
20 l 0 . 0 0.0 0.0 0 . 0 

3 0 . 0 0.0 0 . 0 0.0 
7 0.0 0.0 0.0 0.0 

11 0 .0 0 . 0 0 . 0 0 .0 
16 0 .0 0.8 ± 0 . 8 0.0 0 .8 ± 0.8 
20 0.0 1.6 ± 1.0 0.0 1.6 ± 1.0 
24 0 . 0 1.6 ± 1.0 0.0 2 . 4 ± 1. 6 

-------- --- -------------------- ---------------- --- ----- ---- ----- ------
2 15 0 0.0 0.0 0.0 0.0 

2 0.0 0.0 0.0 0 . 0 

*** 
20 4 0.0 0.0 0.0 0.0 

8 0.0 0.0 0.8 ± 0.8 0.0 
12 0.0 0 .0 0 . 8 ± 0 . 8 0.8 ± 0 . 8 
17 0.0 0 .0 0 . 8 ± 0.8 0.8 ± 0 . 8 
21 0.0 0.0 0 . 8 ± 0 . 8 0.8 ± 0.8 
25 0 . 0 0.0 0.8 ± 0.8 0.8 ± 0.8 

---------- - -------------------- .. --------------------------------------
4 15 0 0 .0 0.0 0 . 0 

2 0.0 0.0 0 . 0 
4 0 .0 0 .0 0.0 

*** 
20 8 0.0 0 .0 0.0 

12 0 . 0 0 . 8 ± 0.8 0 . 0 
17 0 . 0 0.8 ± 0 . 8 0 . 0 
21 0 . 0 0.8 ± 0.8 0.0 
25 0 .0 0.8 ± 0 . 8 0 . 0 

WP wound healing period (before irradiation) 
ST starage temperature (before and after irradiation) 
SP = total starage period (before and after irradiation) 
*** = time of irradia tion 

0 .0 
0.0 
0.0 

0 . 0 
0 . 8 ± 0.0 
0 . 8 ± 0 . 8 
0.8 ± 0 . 8 
0.8 ± 0.8 
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Table 4: Average rot incidence ± SE of 5 samples of 25 potatoes, in­
fected with Fusarium sulfurium, post-harvest irradiated after diffe­
rent periacts at 20 C and subsequent l y stared at 20 °C. 

\.]P ST 
[weeks ] (°CJ 

0 20 

20 

SP 
[\>~eeks] 

1 

*** 
3 
7 

11 
16 
20 
24 

0 

0.0 

0 . 0 
0.0 
0.0 
0.0 
0.0 
0.0 

irradiation dose (Gy] 
50 75 100 

0 . 0 0.0 0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0 . 0 0 . 0 

0.8 ± 0.8 0.0 0 . 8 ± 0.8 
1.6 ± 1.0 0.0 1.6 ± 1.0 
1.6 ± 1.0 0.0 2.4 ± 1.6 

------------------------------------- .................................................................. 
1 20 0 0.0 0.0 0.0 0.0 

1 0 . 0 0.0 0.0 0.0 

*** 
20 3 0 . 0 0.0 0.0 0.0 

7 0.0 0.0 0.0 0 . 8 ± 0 . 8 
11 0.0 0 . 0 0.0 0.8 ± 0.8 
16 0.0 0.8 ± 0.8 0 . 0 0.8 ± 0.8 
20 0.0 0.8 ± 0.8 0.0 0 . 8 ± 0.8 
24 0.0 2.4 ± 0.8 0.0 1.6 ± 1.0 

-- - ----------------------------------- -- -- - -------------- - ---------- --
2 20 0 0.0 0.0 0 . 0 0.0 

1 0.0 0.0 0.0 0.0 

*** 
20 3 0.0 0.0 0 . 0 0 . 0 

7 0.0 0 . 8 ± 0.8 0.0 0.0 
11 0.0 0 . 8 ± 0 . 8 0.0 0.0 
16 0.0 0.8 ± 0.8 0.0 0 . 0 
20 0 . 0 0.8 ± 0.8 0.0 1.6 ± 1.0 
24 0 .0 1.6 ± 1.6 0.0 3.2 ± 2 . 0 

------------------------- .............................................................. .... .. .... .................... 
WP wound healing period (befor e irradiation) 
ST starage temperature (before and after irradiation) 
SP total starage periact (before and after irradiation) 
*** time of irradiation 
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3.4 General appearance 

The results of general appearance estimation are presented in figures 

13 to 16 . 

In genera l an irradiation treatment immediately applied after harvest 

with doses over 50 Gy gave the highest qual i ty scores. A postponed ir­

radiat ion treatment afte r harvest lowered the quali ty score for al l 

objects. The unir radiated sampl es storedat 10 and 20 °C were just 

marketable (score 3) afte r 18 and 16 weeks respectively. 

A dose of 50 gave an extension of 4 weeks, while potatoes irradiated 

with doses of 75 a nd 100 Gy were qualified in general as good (score 

4) till the end of the storage period (27 weeks). 

(!) (!) irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
e ~ irradiation do se 75 Gy 
l!l l!l irradiation do se 100 Gy 

post harvest irradiation 

0 3 6 9 12 15 18 21 24 27 30 

Storage time {l.,eeks} 
Figure 13: Ave r age general appearance ± SE of 5 samples of 25 pota-
toes, infected with Fusarium sulfurium, pos t- harvest irradiated after 

0 0 weeks storage at 15 C a nd s ubsequently stored at 10 C. 
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(!) I (!) irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
~ I ~ irradiation do se 75 Gy 
(!) I (!) irradiation do se 100 Gy 

post harvest irradiation 

3 6 9 12 15 18 21 24 27 30 

Starage time {weeks] 
Fi gure 14: Average general appearance ±SE of 5 samples of 25 pota-
toes, infected with Fusarium s ulfurium , post-harvest irradia t ed afte r 

0 
2 weeks storage at 15 C and s ubsequently s tored at 10 C. 

(!) (!) irradiation do se 0 Gy 
6 6 irradiatlon do se 50 Gy 
~ ~ irradiation do se 75 Gy 
(!) (!) irradiatlon dose 100 Gy 

pos t harvest i rradiatlon 

3 6 9 12 15 18 21 24 27 30 

Starage time {weeks] 
Fi gure 15: Ave rage general appear ance ±SE of 5 samples of 25 po t a-
toes , infected with Fusarium sulfurium, post-harvest irradiated after 

0 
0 weeks storage at 15 C and s ubsequen t l y stored at 20 C. 
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~ I ~ irradiation do se 0 Gy 
6 6 irradiation do se 50 Gy 
e I ~ i rradiation do se 75 Gy 
m I m irradiation dose 100 Gy 

post harves t irradiat i on 

3 6 9 12 15 18 21 24 27 30 

Storage time (weeks] 
Figure 16: Average general appearance ±SE of 5 samples of 25 pota-
toes, infected with Fusarium su1furium, post-harvest irradiated after 

0 
2 weeks storage at 15 C and subsequent1y stored at 20 C. 

4 CONCLUSIONS 

From the experiment the fo11owing conc1usions can be drawn: 
0 

- During storage at 10 and 20 C the dormancy period was 5 and 2 weeks 

respective1y; 

- A dose of 75 and 100 Gy reduced the loss of weight and gave a com­

plete sprout inhibition to the end of the storage period; 

- A dose of 50 Gy stimulated sprouting (enhanced the number of 

sprouts) but de1ayed the growth (1imited sprout length); 

- An irradiation treatment within 2 weeks after harvest gave the best 

results concerning sprout inhibition; a 1onger post-harvest irradia­

tion period at higher temperatures gave a higher percentage of 

sprouted potatoes; 

- An irradiation treatment immediately applied after harvest or a high 

dose did not significantly increase the percentage of rot; 

- Optimum cul tivation measures in the field probab1y played an impor­

tant ro1e in relat i on to the resistance of the product against 

fungi. 
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