
F I E L D  T R I A L S  O N  T H E  R E T E N T I O N  
S T O C K S  IN E N G L A N D  

L. BROADBENT 1, G. D. HEATHCOTE AND P. E. BURT 

Rothamsted Experimental Station, Harpenden, Herts., England 

Summa~3,, Zttsammenfasstmg, R~sumU, p. 261 

OF P O T A T O  

INTRODUCTION 

Since the early 1930's British potato stocks have improved greatly in health, and 
especially in fi'eedom from virus diseases, because the regulations for the certification 
of seed tubers have been made more stringent and ware-potato growers usually buy 
new "certified" seed every year or other year. Today nearly two-thirds of the ware 
(table-stock) acreage in England is planted with certified seed and almost all the rest is 
"once-grown", i.e. in the second year on that particular farm or in a ware-growing 
area. New certified seed is expensive and may account for about one-third of the cost 
of growing the crop, so ware-potato growers might decrease this cost if they could 
grow their stocks for three, four or more years instead of for one or two (BROADBENT, 

BURT & NIX, 1957). 
Experiments with replicated small plots done at Rothamsted since 1949 show that 

efficient aphicides, applied to a potato crop four or more times beginning soon after 
the plants emerge through the ground, stop leaf roll virus spreading and check the 
spread of virus Y (which causes the disease rugose mosaic) by killing the aphids that 
spread these viruses (BROADBENT, BURT & HEATHCOTE, 1956; 1958). The proximity of 
unsprayed to sprayed plots in these experiments probably decreased the beneficial 
effect of spraying and this bias was further increased by surrounding each plot with a 
strip of unsprayed healthy potatoes which could be a source of aphids but not of 
viruses. 

METHODS 

To find whether the results obtained at Rothamsted apply to field crops and in other 
parts of England, where patterns of aphid movenlent and virus spread might differ, 
several trials were arranged in co-operation with officers of the National Agricultural 
Advisory Service (N.A.A.S.) and with potato growers. To avoid the bias in the small 
plot trials it was desirable to take two similar fields in each area, allocating at random 
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one to be sprayed and one unsprayed. Several trials of this kind were started, but the 
unsprayed controls had to be abandoned in areas where viruses spread rapidly because 
infection not only led to loss of crop, but to danger that dispersing aphids would carry 
viruses to other potato crops. Several growers refused from the first to grow an un- 
sprayed stock for more than one year. 

It was, therefore, necessary to seek indirect evidence by using aphid trap catches in 
many of the trials to indicate whether conditions would have favoured spread had the 
crops not been sprayed. This is possible because virus spread in standardized experi- 
ments was previously correlated with the numbers of winged Mvzus persicae SULZ. 
trapped in unsprayed potatoes during the season (BROADBENT, 1950; HOLL1NGS, 1955). 
The traps (BaOADBENT, DOt<CASTER, HULL & WATSON, 1948) were operated in un- 
sprayed potatoes near to sprayed plots and some idea of what the spread would have 
been was obtained from the numbers of M. persicae caught, combined with knowledge 
of the spread that occurred each year in the unsprayed control areas of statistically 
designed experiments done at Rothamsted (BRoAt)BENT et al, 1956, 1958) Lymington 
(BROADBENT, HEATHCOTE, BROWN & WHEELER, 1960) and Sprowston (see below). 

Growers were asked to plant about two acres of certified seed and to spray and 
retain seed from this stock to plant a similar acreage during later years unti[ ttae stock 
contained up to 10~0 infected plants. Stocks were usually renewed before this. Plants 
showing symptoms of leaf roll or rugose mosaic were rogued (removed) in a few trials 
either by N.A.A.S. officers or by us. When the sprayed area could not be isolated from 
other potato crops, growers were asked to place it among unsprayed healthy potatoes. 
They were recommended to spray the remainder of their stocks once during early July 
to decrease the number of summer migrant aphids, which may carry virus from one 
crop to another during July and early August. The aphids on sprayed and unsprayed 
plants were counted several times during each season to check the efficim:cy of the 
spraying. The counts are not quoted because past experience shows that they are less 
related to virus spread than are the trap catches. 

Guided by conclusions drawn from the Rothamsted experiments, most growers used 
proprietary brands of DDT emulsion applied at either high or low volume at the rate 
of 2 lb. of active ingredient per acre until the potatoes ceased growing rapidly, after 
which 1 lb. per acre was applied. The other insecticide used occasionally was demeton- 
methyl ("Metasystox"). The importance of applying the first spray when about 75 
90 i?'~, of the plants had emerged was stressed. The plants are then most susceptible to 
infection by viruses and aphids are best able to acquire virus from infected plants 
witl~in the crop. 

R E S U L T S  

hm'oduction oJ virus into healthy crops 

Those trials which were planted with healthy stocks are listed in TABLE 1 together 
with tim incidence of leaf 1"oll or rugose mosaic in them the following year. In 12 trials 
where seed was saved fi'om unsprayed potatoes adjoining the sprayed, disease inciden- 
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TAttLE 1. Incidences of disease due to virus introduced into healthy stocks during their first ycarin 
England 

3.L/;',r.~i, ac I , oa f r , , l l  t ' (u~{~se tn~saiC 
h ' , "ar  V ; u  i r t y  t r a p l W d  Bh~ftr.ll l~'rduaclmosaik 
.Tahr >,it," - Lag;  Lmalit,: S,,rtc o.tjmtec, o tr .uh 'mr , t  Ikt'~.hrc 
.Itltlt:C I "(lrt't:lr: gol)lllrc:3 ",, ",, 

S t L z S t / ' :  

1952 Essex, Clavcring King Edward 10 1,2 1,1 2,6 2,1 
1953 Essex, Hatlow King Edward 377 3,7 4,1 0,05 0,05 

Herts., Rothamstcd Majestic 148 1.6 0 
1954 Glos., Badminton Arran Pilot 0 0 0,1 0,5 

Glos., Elkstone ,, ,, 0,0I 0.2 0,02 0,1 
Hants., Lymington Ulster Prince 7 0,2 0,03 
Herts., Rothamsted Majestic 8 1,0 0,4 

1955 Berks., Drayton Majestic 12 1,0 6,0 
Cambs., Guyhirn King Edward 125 0,4 0,1 0,1 0,2 
Cornwall, Redruth Arran Pilot 3 0 0 
Durham, Bish. Auckland Arran Peak 0 0 0,2 0,2 
Essex, Chelmsford King Edward 31 0,7 2,8 
Essex, Corringham Majestic 21 0,5 0,6 

Red King 0,I 1,0 
Essex, Hatfield Peverel ,, 0,3 0,9 

0,1 0,4 
Essex, West Mersea King Edward 65 I, I 0,4 
Essex, West Thurrock Home Guard 2,3 20, 7 
Essex, Writtle King Edward 0,5 3,9 
Herts., Rothamsted Majestic 105 0,4 0,7 
Lincs., Grainsby ,, 54 0 0 0 0 
Norfolk, Sprowston King Edward 13 0,2 0,3 0,2 0,3 
Yorks., High Mowthorpe . . . .  22 0 0 0 0 

1956 Cornwall, Redruth Arran Pilot 6 2,4 0 
Herts., Rothamsted Majestic 72 1,3 0 
Lincs., Long Sutton King Edward 136 0,1 0,4 0 0 
Northants. ,  Peterborough Majestic 0,1 0,1 

King Edward 0,2 0,1 
Yorks., Hcmingbrough Majestic 0 0 
Yorks., Nigh Mowthorpe King Edward 6 0 0 0 0 

(2nd year) 
1957 Essex, Harlow King Edward 35 1,5 3,5 

Herts., Rothamsted Majestic 121 3,2 7,6 
Northants.,  Peterborough King Edward 285 0,5 0,2 

1958 Hurts., Rothamsted Majestic 16 0 0 

~ q p r a y c d  - gcq~rilZt - l,ulr&is~:. 
U i i s l ) r a y c d  - nichl O'.q~rltzt non [ml~,:ri~,:. 

TABELLE I. Auswirkun.~, der Krankheiten verursacht tho'ch ~hts i ,  gestmde P./hmztmgen in E ,g land im 
ersten A,baujahre  ehtgel~ihrte Virus 

TABLEAU 1. Incidence des maladies caus&'s pat" le virtts, httrodttit da , s  des p]antatio,s saines en A,g le-  
terre pendant lear premi&e annde 
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ces in both stocks the next year were similar, indicating that spraying did not prevent 
aphids that were already infective when they entered the crop fi'om infecting plants. 
Tiffs was expected, for aphicides applied to plants usually take at least an hour to in- 
capacitate an aphid. 

In only five trials was no virus introduced: more leaf roll than Y was introduced in- 
to eleven trials, and more Y than leaf roll in 13. Although evidence is given later that 
crops can, occasionally, be seriously infected by aphids during their summer dispersal, 
the most obvious conclusions from these results are that usually few plants are infected 
by summer migrants because the health of most potato crops on which they developed 
is good, which reflects credit on the seed certification schemes. The laigh incidence of 
rugose mosaic at West Thurrock, Essex, may be typical of  areas in which market gar- 
den crops and early potatoes arc grown: stocks are normally grown ['or two years 
because once-grown crops yield earlier than new stocks; aphids readily survive the 
winter and virus Y is carried from the once-g,'own to tim new stocks. 

Virus  ,vJread dur ing  the years  1 9 5 4 - 1 9 5 9  

Experiments on the control of virus spread were done each year at Rothamsted, 
starting with about 0,8 2/o of  tubers in each plot infected with leaf roll virus and 0,8 o,~ 
with virus Y. TABLE 2 shows the catches of  M .  p e r s i c a e  in nearby unsprayed potatoes, 
and the factors by which the diseases increased, as calculated from samples from each 
unsprayed plot grown the next year. Similar results were obtained from the Lyrnington 
and Sprowston experiments. 

Although these experinaents were done with small replicated plots and under differ- 
ent conditions at the different places, they confirm past experience that when M. 

TABLE 2. Disease increase in unsprayed plots during 1954-58 

M. persicae 
trapped - ge/'angen - capturds 

Factors by which 
Leaf roll Rugose mosaic 

increased 

Rothamsted 

Lymington 

1955 105 
1956 72 
1957 121 
1958 16 

1954 7 
1955 12 
1956 43 

15,3 
7,4 

25,0 
5,2 

4,2 
26,8 
12,7 

Sprowston 1956 144 ; 7,0 
1957 46 < 6,3 

13,6 
4,9 

44,2 
3,5 

2,1 
7,9 
7,1 

0 
~, 51,0 

i lirhOhcnde Faktorcn fur ItlattrMI bZU'. t(rauaclmosaik - /)zchurs d'au.,4mcntati,m dr I'rnrouh'mtnt ,t d; la ]?isoh:c. 

TABELLE 2. Krankheitszunahnw in ungeapritzten Parr, ellen 1954-1958 
TABLEAU 2. Augmentations des maladies darts des parcelles salts puh'drisation ell 1954-1958 
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persicae are numerous, especially during May, June and July, the incidences of both 
diseases can be expected to increase by at least five times. If viruses do not spread in 
sprayed plots when aphids are numerous, it is reasonable to conclude that this is a 
result of the treatment. 

Stocks  retained f o r  three years or longer 

Several unreplicated trials were done in potato-growing areas where M. persicae are 
usually numerous and where viruses were expected to spread rapidly. The farmers nor- 
mally bought new seed stocks every one or two years but the sprayed stocks provided 
profitable crops for three or four years (TABLE 3). The Peterborough and Guyhirn 
stocks could have been grown for a fifth year and the Long Sutton one possibly for 
several more years. 

Aphids became very numerous during September 1957 at both Guyhirn and Peter- 
borough (3320 aphids per 100 leaves on 5 September) after spraying had stopped in 
mid-July, but they did not spread virus to many plants. The high incidence of leaf roll 
(9 ~ o) at Corringham (Essex) in 1958, and the low incidence of rugose mosaic, suggest 
that leaf roll virus had been introduced, for had it been spread within the crop virus Y 
would probably have spread also. 

Several other trials were done in areas where aphids are usually few and which, in 
consequence, might be suitable for growing seed potatoes with or without aphid con- 
trol by spraying {,TABLE 4). Despite adequate spraying, in 1956 virus Y infected many 
plants in both sprayed and unsprayed Badminton stocks, and leaf roll and Y viruses 
infected the Elkstone stocks. 

The trial at Penallt (Monmouth) was done in an area at present eligible for the pro- 
duction of certificate "A"  seed. During 1957 virus Y was introduced into the crop by 
aphids : had spread been within the crop, more leaf roll virus would have been expect- 
ed. In 1958 rugose mosaic was prevalent and about 700{; of the tubers proved to be 
infected with virus Y when grown in 1959. The trial near Redruth (Cornw'all) started 
in 1955 with a stock of Arran Pilot that had been grown unrogued and unsprayed for 
six years in an area on Dartmoor approved for growing stock seed and was still heal- 
thy. Aphids were very few each year but leaf roll was introduced in 1956 and because 
sprayin~ did not start until ,'~ to 6 weeks after the phmts had emer~,ed~ in the different 
years, it increased to nearly 4'~'~, in 1958. 

Where aphids were few spraying did not appreciably prolong the life of the stocks, 
and the trials confirmed previous inferences that spraying does not prevent viruliferous 
aphids from infecting plants when they invade a crop. 

Replicated experiments  on degeneration 

Two experiments were done to study the increase in virus disease in crops initially 
free fi'om virus-infected plants and to find whether spraying prolonged the useful life of 
the stocks. A secondary aim was to find the best times to spray. In both experiments 
five treatments were tested in 1/5 acre plots in at Latin Square, planted with an ~'A'" 
stock of the variety King Edward, as follows: 
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Spraying treatments, M. persicae trapped, and disease incidences in trials in areas where 
a'I. persicae were numerous 

Si te  - Lagc  - Local i tg  

M+ persicac L e a f  ro l l  R u t z , s c  mr ,sa le  
Variet '~, Y e a r  S p r a y  / r a p p e d  Blat t ro l  ~ ] ( ,m~sclmosatk  

Xorlc 7a l  r ,S}*ritzunt, .,cflant, cn e'nroulcment frisoh:c 
I "arigtt: ..Inn&" Puh,,;risation captur& " .  ;,~ 

S' L ' '  S t U ~- 

Cambs., Guyhirn King 1955 DDT HV/L6 125 0 0 0 0 
Edward 1 9 5 6  DDT HV5 235 0,4" 0,1 0,1" 0,2 

1957 MS HVI 121 0,4* 1,2 0,04" 0,5 
DDT HV2 

1958 DDT HV1 99 4,2 0,3 
MS HV1 

Essex, Co|ringham Red King 1 9 5 5  DDT HV/L5 21 0 0 
Edward 1 9 5 6  DDT HV/L2 209 0,1 1,0 

HV2 
1957 DDT HV1 31 ? ? 
1958 DDT HV1 9,4 1,0 

Holland, Lincs., King 1956 DDT HVrL4 136 0 0 0 0 
Long Sutton Edward HV 1 

1957 DDT LV2 79 0,1" 0,4 0 0 
HV;'L2 

1958 DDT LV2 68 1,2" 0,1" 
MVL1 

1959 DDT MV/LI - 0,4 0,1 
Norfolk, Sprowston King 1955 DDT MV1 13 ? ? 

Edward HV5 
1956 DDT MV"L6 144 0,2 0,3 0,2 0,3 
1957 DDT MV, L6 46 0,7 2,1 0 0,1 
1958 DDT MV.,'L3 1,5 13,3 5,3 5,1 

Northants., King 1956 DDT MV2 - 0 0 
Peterborough Edward HV,, L2 

1957 DDT MV2 285 0,2* 0,1" 
HV.'LI 

1958 DDT MVI 59 0,6 0,2 
HV/L3 

1959 DDT MVl 36 3,3 1,7 
Northants., Majestic 1957 DDT MV2 285 0 0,02* 

Peterborough HV/LI 
1958 DDT MVI 59 ? ? 

HV/L3 
1959 DDT MV1 36 4,8 0,1 

I, :~ .'~CC IIoLcS ill TABLE ] -- siehe Anmerkun~en  Zu TABELLE 1 -- ~',ir n , h s  du TABLEAU | .  

11|"  -- hohe Gabe ~;:" 70 " g a l . / a c r e "  ] l-IV - h i g h  v o h t m e ,  ~ - 7 0  ~a l . /~c re  I o v e r h e a d  , ' , 'pritzun-cn der vbcrrn 
M V  m e d i u m  volun~e,  3 0 - 6 9  g a l . / a c r e  A I I "  mit t l .  Gabc,  .30 6/t " x a l . / a c r e "  I m*r , 
] , V  - lmv  v o l u m e ,  - ~ 3 0  g a l . / a c r e  I je t s  on ly .  LI" nicdr. G a l , -  .';# " g a l . / r a r e "  l l lat tsprcitc.  

H I "  - forte  dose 7~" 70 "gal .~acre"  ] 
311"  - dose mo),enm" 3 0 - 6 9  " g a l . / a c r e "  j puh ,&isa t ions  s tuh 'ment  sur  h' dessus dt's /i 'uillcs. 
L [" - ./'aiblc dose" - 30 "gal .~acre"  

/ L  o v e r h e a d  a n d  u n d e r l c a f j e t s  - ,S)~rilzungen dcr uberen u n d  u n t o o t  Blat tsprci te  - puh,grisat ions sur  /c <h'ssus tl  h' ~hssous dea 
/~'uilles. 

1-6  n u m b e r  of  s p r a y s  - A n z a h l  der ,b))ritzungen - hombre dc puh'(r i~ations.  
* r o g u e d  - krankc  l ' f lonzen ausselcktiert - f~tmration sanitairc.  
MS d e m e t o n - m e t h y l  (mc t a s y s t o x ) .  

TABELLE 3. Spritzhehandlungcn, Zahl gefangener M. persicae untl Auswirkung eMr Krankheiten bei 
Versuchen in Gebieten mit .zahlrek'hen M. persicae 

TABLEAU 3. Pulvdrisations, nontbre de M. persicae captttrr et ittcidence des mtdttdies tlg~tts des cssais 
<[]ectttds tlans des rdgions oh M. persicae dtait nombrettx 
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TABLE 4. Spraying treatments, M .  pers icae  trapped, and disease incidences in trials in areas where 
M .  pers icae  were few 

Site - Lat.,e - Localit; 

31. persicac I.eaf roll l~.ugc~se lnt~salc 
Varh.t 3 Yrm Spray trapDed Blattroll l,rm~sclm,~aik 
.';orte Jahr ,~.'pritzung .t.,eJ}~ n gcn enrr,ule.lolt l}isol,:e 
I "aridd . I rim)'  l~uh'&isali, n caplurds ",, '.'. 

S' L 2 S ~ l'-' 

Berks., Pusey Arran Pilot 1955 D D T  a.HV5 2 0,2* 0,3* 
b.HV5 0,2 0,3 
c. LV5 0,2 0,3 

1956 D D T  a.HV4 9 0 0,3 0,3* 0,8 
b.HV4 0 0,3 
c. LV4 0 0,8 

1957 D D T  a.HV4 11 '? '~ 
b.HV4 
c. MV4 

1958 D D T  a.HVI - 1,8 4,8 
b. HVI 1,0 5,1 
c. MV 1 1,5 6,5 

Cornwall,  Redruth Arran  Pilot "49/54 Unsprayed, 0 0 
unrogued 

1955 D D T  MV2 3 0 0 
1956 MS MV2 6 0 0 
1957 MS MV2 I 2,4 0 
1958 MS MV2 0 3,7 0 

Durham,  Arran Peak 1955 D D T  HV4 - 0,1 0,1 0 0,1 
Bishop Auckland 1956 D D T  HV3 - 0,2 0,1 0,2 0,3 

1957 D D T  HV3 0 0,1 0,2 0 0,2 
Glos., Badminton Arran Pilot 1954 D D T  HV5 - 0 0,01 0 0 

1955 D D T  HV4 17 0 0 0,1" 0,5 
1956 D D T  HV4 12 0,1 0,2 4,2 0,6 
1957 0,3 0,9 47,5 24,5 

Glos., glkstone Arran Pilot 1954 D D T  HV4 0 0 0 0 
1955 D D T  HV4 17 0,01" 0,2 0,02* 0,1 
1956 D D T  HV3 3 0,2 0,1 3,6 0,6 
1957 - 8,6 I 1,8 9,7 6,3 

Lincs., Lindsey, Majestic 1955 D D T  H V L 6  54 0,2 0,2 0 0 
Grainsby 1956 D D T  H V  L7 39 0,2 0,3 0 0 

1957 D D T  HV, L6 0 1,3 0 
1958 D D T  HVL1  6 0,6 0,1 
1959 - 0,7 0,04 

Monmouth ,  Penallt Arran Pilot 1955 D D T  HV;L4 19 0,1 0,1 0 0 
1956 D D T  HV/L4 0 0 0,04 0 0,04 
1957 D D T  MV/L2 1 0,01 0,04 0,05 0,09 

HV/L2 
1958 D D T  MVI I 0.2 0,5 '? ? 

HV L3 
1959 - 0 0,4 74,3 63,3 

L ~- See n~m's ill "['am.l~ 1 (llw cxpl,naticm of abbreviations in cohmm 4: sre TAlaEI. 3) -- sichc.'lnmcrkungen .~u "I'AIIEI.LI'; I (znr 
IZrldut~rung dcr ..lhklirzungc,i in Spallc 4: sldle "l'am~l LE 3) -- rtffr m~tcs du TAmA':AU 1 (pour evplicativn des abr&.ialbms de la ~ohmm' 
4: v,ir TABLEAU 2~). 

TABELLE 4. S p r i t z b e h a m l h m g e n ,  Z a h l  geJhngener  M . p e r s i c a e  und  A u s w i r k u n g  der  K r a n k h e i t e n  bei  

Versuchen in Gebie ten  rail ttttr wenigett M . p e r s i c a e  

TABLEAU 4. Pulvdr isa t ions ,  h o m b r e  de  M . p e r s i c a e  capturds  el incklence des  mahul ies  ~hms des essais  

~ffbctuds darts des  r@ions  oh M ' p e r s i c a e  dtait  rare 
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1. Unswayed .  
2. Sprayed with D D T  6 times (TAnLE 5). 
3. Sprayed on 2nd and 4th occasions. 
4. Sprayed on 2nd occasion (mid-June). 
5. Sprayed on 4th occasion (mid-July). 

The experiments were done at the Agriculture Station, Sprowston,  Norfolk  and the 
N.A.A.S.  Experimental Husbandry  Farm, High Mowthorpe ,  Yorks. At Sprowston 
the plots in treatment 2 were sprayed soon after emergence, 10 days later and then 
every 14 days. Aphid control  was relatively poor  in 1955 when underleaf  lances were 
not used, but was good in subsequent years when they were. Seed tubers fi'om the five 
plots o f  a treatment were bulked and redistributed among  the plots of  that t reatment  
each year. 

The stock contained a few infected plants in 1955, and leaf roll virus spread each 
year in the unsprayed plots until, by 1958, 13,3 ~ o of  the plants were infected in contrast  
to only 1,5 ~ o in plots sprayed six times (TABLE 5). M .  p e r s i c a e  were few in 1956 until 
late July and the second spray in mid-June was less effective in stopping the spread of  
leaf roll virus than was the fourth in mid-July. The small samples of  1500 plants per 
treatment taken for disease assessment may account  for the apparent ly low incidence 
of  leaf roll in treatment 3 in 1957. Virus Y spread rapidly in 1957 when winged aphids 
were unusually numerous  early; in 1958 incidence was related to that of  the previous 
year, spraying in 1957 having failed to decrease spread. The results confirm those ob- 
tained at Rothamsted  in 1955 and suggest that  more than two but fewer than six 
sprays would be optimal. 

At High Mowthorpe ,  in an area eligible for producing Stock Seed the stock was 

TABLE 5. Average incidences of disease in plots with different treatments, Sprowston, 1956-8 l 

T r e a t m c n t  - Behamlhmg- 
lraitemenl 

Leaf roll ",, - Blattroll in % 

- ellroltlemt'll!  (~ll q~c~ 

1956 1957 1958 

Rugose mosaic ", - Krdusel- 

mosaik in % -./)'isohXe en % 

1956 1957 1958 

1. Unsprayed 
2. Sprayed 6 times 
3. Sprayed 2nd & 4th occasions 
4. Sprayed 2nd occasion 
5. Sprayed 4th occasion 

0,3 2,1 13,3 0,3 0,1 5,1 
0,2 0,7 1,5 ~ 0,2 0 5,3 
0,4 0,1 3,9 z 0,1 0,3 9.8 ~ 
0,1 1,9 11,5 0 0 3,8 
0.1 0,8 6,6 ~ 0,4 0,9 19,1: 

n Based  on  2 s a m p l e s  of  151) t u b e r s  e ach  p e r  pl,Jt, i .e.  1500 l w r  t t e a t m c t i t  - Imslcrt attf2 l'robr yon jc 150 h'tmllot pro l'a~ztll,, 
d.h. 1700 I(nolbn prt, llrhandlun.~, - bast: ~ur 2 t:,hantill,n.~ &' 150 lub*rodcs ~hatzttl, c. ~ d. 15o0 par trail, mont. 

" S i m d l i c : m t l y  ililtk:rriLt f i o m  unspra~,ed  at 5 " .  levt'[ - -  si~Inifikant di/firo~t ~',,,I un.g,'spritzt (P #,05) - sia, nificati~'omnt di]fi;ro~t d, 
mm puh't:rist: au s, uil 0,05. 

T A B E L L E  5 .  Dto ' chschn i t t l i c he  A u s w i r k u n g  der  K r a n k h e i t e n  in Par~.ellen m i t  v e r sch i edenen  B e h a n d l t t n g e n  

in S p r o w s t o n  1 9 5 6 - 1 9 5 8  a 

T A B L E A U  5 .  h t c i d e n c e  m o ) ' e t m e  de s  m a l a d i e s  darts ch's p a r c e l l e s  a.vant s u b i  tK[J~;rettts t r a i t e m e n t s  t't 

Sprowston en 1956-1958 t 
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initially healthy and no virus was introduced during the three years of the experiment, 
although 22 M. persicae were trapped during 1955, 6 during 1956 and 3 during t957. 

DISCUSSION 

Although some of these trials lacked adequate controls of unsprayed fields, the 
restllts confirm the conclusion of the small-plot experiments that growers could often 
keep their potato stocks healthy for three, four or more years by spraying with insecti- 
cides. Although the sprays must be applied carefully and early enough, success will 
depend largely on whether virus Y is present and on the extent to which viruses are 
transmitted from one crop to another in the area. Such spread between crops would be 
decreased by spraying all infected potato crops with a suitable aphicide during the first 
half of July for this would check the development and dispersal of winged aphids. 

Aphids sometimes colonize potato plants as soon as these emerge, and in such con- 
dition contact insecticides may not be fully effective. Experiments at Rothamsted in 
1957 showed that in these circumstances a systemic !s more effective than a contact 
insecticide for it is carried to aphids hidden beneath leaves near the ground ; also many 
systemic insecticides have a fumigant action. Since 1940 there have been three springs 
when aphids were nul-aerous early, and because such seasons cannot be predicted, the 
routine use of a systemic insecticide for the first spray is preferable. In several of the 
trials aphids were less well controlled by DDT when only overhead nozzles were used 
than when sprays were applied by both overhead and underleaf nozzles. 

One reason why relatively few plants become infected during July and August, when 
populations of both winged and wingless potato aphids are usually maximal in Eng- 
land, is that plants at this time are less susceptible to int'ection than when they are 
young (BROADBENT, GREGORY & TINSLEY, 1952). Another is that old infected plants 
are less effective sources of leaf roll virus than young plants (KASSANIS, 1952)' also, 
plants infected with virus Y sprawl and die early (BaOADBENT & GREGORY, 1948). 
During the present trials large aphid populations sometimes developed during August 
and September after the last spraying, for example at Guyhirn and Peterborough in 
1957; or when hot weather affected the efficiency of the insecticide as at Rothamsted 
and Sprowston in 1955. Although numerous, these aphids did not spread virus exten- 
sively within the crop. Experiments have not so far given any evidence that spraying 
after the third week of July is worth while. Four sprays between emergence and mid- 
July adequately protected potatoes planted during late March and April from spread 
within the crop. 

Many potato inspectors and plant pathologists in England consider that leaf roll 
virus is the major cause of degeneration in potato stocks, because stocks from Scotland 
and Ireland sometimes contain a few tubers infected with leaf roll virus but seldom any 
infected with virus Y. Leaf roll is the disease most commonly seen in new or once- 
grown stocks, but when stocks are kept longer than this, virus Y becomes in many 
areas much more important. Leaf roll can be controlled by spraying and roguing, so 
infection with virus Y is now the principal ['actor limiting the retention of stocks in 

Eur. Potato J. Vol. 3 (1960) No. 3 (September) 259 



L. B R O A D B E N T ,  G. D. H E A T H C O T E  A N D  P. E. B U R T  

England. As this virus is introduced into stocks mostly in midsummer from nearby 
potato fields, the need for co-operative action among growers is obvious. 

The trials show that there are some areas of England where potato stocks might be 
kept for three or more years without spraying, although not all of thein are recognized 
as suitable for growing certified seed. Aphids are usually few in these areas, and there is 
little spread of virus within crops, but some are not distant enough from "degenera- 
t ion" areas from which viruses can be carried occasionally by dispersing aphids. 

The results of these trials did not suggest that roguing, in addition to spraying, de- 
creased disease sufficiently to warrant the labour involved. However, it has been worth 
while in a small area grown specially for seed in Hampshire (BROADBENT et al, 1960) 
and in a trial at Harlow (BROADBENT et al, 1958). As infected potato plants arc seldom 
sources of virus for spread within the crop during the same season that they are in- 
fected, there is no need to spray again after tlaoroughly roguing. 

In all these trials seed was obtained as a by-product from a ware crop. This entails 
spraying a large acreage, which is time-consuming and often difficult or impossible in a 
wet year. Although a small area grown specially for seed is slightly more costly, it has 
many advantages, particularly as the work is more likely to be done conscientiously, A 
small area is also more quickly rogued. 

The financial advantages of saving seed from the ware crop or on the ware farm will 
vary with the relative prices for seed and ware tubers. Growers of first early potatoes 
are likely to find the system most profitable because home-grown seed often bulks 
earlier than new seed fl'om the north. 
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S U M M  

Field trials done  to supp lement  replicated small-  
plot trials showed that  the incidence of  leaf roll 
and  Y viruses in po ta to  crops remained low for 
several years  in m a n y  parts  of  England when the 
crops  were sprayed with insecticide, and in some 
parts ,  where aphids  were few, wi thout  spraying.  
Four  sprays  with D D T  emuls ion  at 2 lb. of  active 
ingredient  per acre per applicat ion,  at intervals 
of  14 days,  s tar t ing soon after the phmts  emerged,  
were enough  to check spread from sources  within 
the crop. 
Insecticides did no prevent  viruliferous aphids,  

F P O T A T O  S T O C K S  

ARY 

coming  from outside the crop, f rom infecting 
sprayed plants.  A l though  m a n y  growers could 
safely keep po ta to  s tocks for several years  longer 
than  they do now, others  could not  because virus 
Y is in t roduced by aphids  from other  crops in 
the same area. Risk from inconling infective 
aphids  will remain until all pota to  crops are free 
f rom virus, but  if all infected crops were sprayed 
with an efficient aphicide before the s u m m e r  
dispersal  flight this should  greatly decrease the 
anaount  of  disease introduced into healthy crops.  

Z U S A M M E N F A S S U N G  

FELDVERSUCHE IM HINBLICK AUF DIE ERHALTUNG VON KARTOFFELI:~EST.~NDF.N IN ENGI..AND 

Feldversucbe,  die zur  Ergi inzung wiederholter  
Kleinparzel lenversucbe durchgefiJhrt  wurden,  er- 
gaben,  dab  die H/.iufigkeit des Auf t re tens  der 
Blattroll- und  Y-Viren bei Kartoffelbest i inden 
mehrere  Jahre  in vielen Teilen Englands  gering 
blieb, wenn die Bestiinde mit  e inem Insekten- 
mittel gespritzt  wurden ;  in manchen  Teilen, in 
denen wenig Blattl/.iuse vorkamen ,  war dies auch 
ohne Spri tzen der Fall. Viermaliges Spritzen mit 
D D T - E m u l s i o n  zu 2 lb. akt iven Bestandteile pro 
" 'acre" pro Appl ika t ion  in 14t/.igigen Intervallen, 
wobei m a n  bald nach dem A u f g a n g  begann,  
reichten aus+ um die Ausb re i t ung  yon Quellen 
innerbalb  der Best~_inde zu hemmen .  
Die lnsektizide verhinder ten  nicht, dab virus- 

t ragende Blattl~iuse, die yon auBerhalb der Be- 
st~i.nde s t ammten ,  die gespritztcn Pflanzen in- 
[izierten. Obwohl  manche  Ztichter ihre Kartoflcl-  
best~inde verschiedene Jahre  Ringer halten k6nn-  
ten als sic es jetzt tun, wi.irde andcren dies nicht 
gelingen, well das Y-Virus  von Blatfl~iusen aus  
andcren Best:~inden des gleichen Gebietes  ein- 
gefihhrt wird. Die Gefahr  ans teckender  Blatt- 
l/.iuse wird bestehen bleiben, bis alle Kartoffel- 
bcstiinde virusfiei s ind:  wenn jedoch alle infi- 
zierten Best~inde mit e inem wirksamen Blattlaus- 
mittel vor dem sommcr l ichen  Befallsflug ge- 
spritzt wiirden, wi.ire der U m f a n g  der Inlizierung 
mit dieser Krankhe i t  yon gesunden  Pflanzungen 
bedeutend zu verringcrn.  

RI~SU MI~ 

ESSA1S EN PLEIN CHAMP SUR LA CONTINUATION DE PLANTATIONS DE POMMES I)E TERRE 

EN ANGLETERRE 

Des  essais  en plein champ,  effectuds pour  com- 
pleter des essais ',3. differcntes reprises sur  petites 
parcelles, ont  d6montr~: que r incidence des virus 
Y e t  de l ' en rou lement  darts les cul tures  de pore- 
rues de terre restait  faible pendant  plusieurs an- 
nees dans  bien des regions d 'Angle ter re ,  pourvu  
que les cul tures  aient ere traitdes par pulverisat ion 
d 'un  insecticide, et dans  certaines r,5.gions, o0 les 
pucerons  sont  rares, nlemes sans  pulvdrisations.  
Quat re  pulvdrisat ions d 'une  emuls ion  de D D T  
a la dose de 2 lb. de subs tance  active par " 'acre" 
et par  pulv6risation,  espace.es de deux semaines ,  

dont  la premibre est efl'ectu6e peu aprbs la lev6e, 
suffisaient pour  enrayer  la propagat ion  ',3. partir  
de sources situecs :~l I ' interieur dc llt culture. 
Les insecticides n'emp,~chaient pits les pucerons  
por teurs  de virus, venant  d 'en dehors  de la cul- 
ture, d ' infecter  les plantes traitOes. Si bien des 
cul t ivateurs  pourra ient  cont inuer  sims incon- 
vO.nient la cul ture de potatoes de terre de la meme 
scmence pendant  plusieurs ann6cs de plus que 
d 'ordinaire ,  d ' au t res  nc le pourra ient  pas parce 
que le virus Y est appor te  d 'au t res  cultures de llt 
re,Sine re.gion par les pucerons.  Le risque de 
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pen6tration de pucerons infectieux continuera 
d'exister tant que routes les cultures ne seront pas 
exemptes de virus. Mais si toutes les cultures in- 
fect6es 6talent trait~es avec un insecticide efficace 

avant le vol de dispersion en ~t~, il en rOsulterait 
une forte diminution de la maladie introduite 
dans des plantations saines. 
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