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THE RAISING OF BLIGHT.
RESISTANT VARIETIES AND

VIRUS-FREE STOCKS
Bn RrncrrrFr N. Sarerles, \I.D., lI.A.

(Director of the Pota.to Virus Research Station, Cambridge\

Bllght -Resistant yarietles
Tire porsibility of raising potato varieties which shaU be resistantr: !:2'?thl.hora hf-estats h?rs interested me for a great many years.
In I9I0 I showed that such resistance was to be fo_"und in thd livbrid
species S. edinense, xrd that it behaved as a llendelian reiriiive
factor. One of these seedlings retained its immunitv i. tii.rrii""2l veas, during which time it was allowed to grow iithouttistur-
bance in a kitchen garden. In l9l4 I introd"uced tfre soeci* S-
d,emissum into the breeding experiments, and. found that it i,*t it ited
a com?lete resistance to bl.ight. Crosses were made with domestic
vanetles, but the war put an end to the work. In lg22 crosses were
again made between S. demissum and domestic varieties, and. the
generations derived from tbose original crosses are being bred tojav
in t}re Potato Virus Research Station, Cambridge, undJr the care df
Miss C. O'Connor who has taken over the greater-part of the practical
side of the_work. As a result of prolongedEreedin! and select'ion from
these ongmal crosses, we have obtained seedlhss which exhibit a
very high resistance to the cornmon blight of t[e fieltl and at the
slme- -time possess good economic qual.itles. In this connection it
should be remembered ttrat S. demiisum is everything that a potato
should not be: in our climate it bears no tribers,-it has siolons
GlO feetlong, and it is so late ttrat it flowers right on into the winter,
hence selection and back-crossing to suitab'le domestic varieties
with continuous testing for suscep[ibility has been essential in order
to combine resistance and economic worth.

fn l93l we found, as did Miiller and others in Germany, that the
blight fuagus P71lophlhoru infestans can itself develop strains whose
po-wer of infectivity may be different Irom that of the parent lurlgus.
!1'e lnve, in fact, encountered a strain which so far ijnot prevalent
in the potato fields, but which rvill attack certain of our^resistant
seedling varieties. This o{ course is disappointing, but trIiss O'Connor
has couatered it by lindirg a Peruvian variety which is immune both
to the new and the original stra.ins of Phytobhthoru iflfestans. We
are now iaterbreeding ihe two resistant ;toc:ks and hive obtained.
a fresh set of seedlings some of which are resistant to both strains
ol Phytolhlhora infesrans. Whether they will be resistant to ottrers
which may yet be evolved, waits to be seen. The diftculty which
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mayarise from the possible existence of manifold strains of ttre invad._
Tg fy"g!! should not be exaggerated, for it by no mears follows
tnat rn tlis climate all these new forms will be- able to thrive and
spread as has the common form against which our stocks ar" .t.uaaj,
resrstant.

Wrc have Iound that the ordinary domestic varieties and their
seedlings exhibit no resistance to aitificiaIy proau""d .ii;6;i
blight, and verv tittle if any to attack in inJ f*fa, 

"o 
tt "i'ii t"

essentlauy amongst wild varieties that we must seek for the sift of
resistance. That potato varieties resistant to ttre common sifiin oiblght can be produ.ed is an indisputable fact ; that we shall oroduce
Ir- the _n_ear Iuture a variety resistant to such other stiains of
lhl,\?lt!o?. t?[es,,ats as.are li]ely to b€come widespread in nature
rs, I think, highlv probable.

The rvork neieisary for the achievement of this eoal is arduous
and haLalread)- involved considerable private exfrnditure. The
Potato'I'rade, which one would imatine might be interested in the
problem, has neither assisted ,o. 

"nio*ag"d' 
tho"" *f,o 

"ie 
,t.i-vin-"

to counter its attacks, and the Governmen t is unprepared to risk even i
couple of hundred pounds a year to insure agiin'st . 

".orr". 
*t i.f,

not or y costs the country on the average something like fji.oOO.OOO
a year, but to whose action most of our political troubles-in Ireland
may be directly traced.

ylrus-Free Stocks
. The production of stocks of potato varieties rvhich should be freeol !'rrus dlsease was one oI the original tasks o[ the potato Virus

Research Station. and one which h"rs been successiul-t;;;;;t;;
degree than uas anticipated rrhen the u.ork startJ_It should be noted that not all varieties respond in the samemanner to the attacks oI the various virus diri.ses *e t no* o].Thus an attack of the " X,'virus kilts an Epicure ,tr"i*t,t*.".
seriously affects a Xing Edward, but has tittlti_oi1e;-#;if"ii
on most other vaneties. paracrinkle, which is present in a latentcondition in every King Edward, produces iri.u.i, *ii"tl."-*,Arran v-lctor).and Arran Chief an alrnost fatal disease. The .,y,,
urus, whlch rs the most widely destructive and easily communicated
o, all theviruses, will ruin more or lesscompletely neaily everv varietvgrown in this country ; yet there is a variity ciuea X'.it ii'i, *fri.,n
can to a great extent retain its vigour, notr.r,ithstandins its inlectio;-thus.we see -that the potato is a plant rvhich on thE one hand ispecurarly llable to virus infection, and on the other ex_hibits in aremarkable degree the capacity to act as a ,. carrier.; i."..-;i;;t. .;
certarn varieties which, though impregnated throushout their tissues
wrth apotentially lrirulent disease germ, display no-clinical sy-pto-i
suggesttve ol its Dres€nce_

The aim of the Potato Virus Research Station has been to secure
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stocks of varieties which are entirely free from virus infection; in
this it has succeeded in great measure.

Thus we have stocks of the following varieties in which no critical
tests, so far known, have demonstrated the presence oI any virus:

Abundance
Aran BaDner
Arran Cairn
Arran Chie{
Arran Comrade
.lrran Cotrsul
Arran Crest
Arran Pilot
Arran Scout

Bdtish Queen
Catrio[a
Champion
Di Vemon
Duke oI York
Eclipse
Epicure

Great Scot
lnteraatiotral Kidney
Kerr's PinL
KiDg GeorSe
Majestic
\Iay Que.n
\inetf'fold
Sharp€'s Express

In some varieties, after testing a very large number of sources,
we are obliged to content ourselves with stocks which, thouth
vigorous and healthy in their appearance, nevertheless, do " carry "
a virus ; such are :

King EdNard
Irish Chieftain
Goldetr \l'onder
The Baron
Ultodate

.. which carri$ the ParacriDkle virus

In order to secure a clean stock of a^ny variety, immature tubers
are taken from the healthiest-looking plants on which no siga of
disease can be observed, gror.vn in the best seed-producing areas of
Scotland and Ireland, during the month of June. The tubers are kept
till the next season and cut in ha.lves, one half is Bronar outside in an
observation plot, the other in a pot in an insect-proof house. If the
former displays definite disease before the end of Jrme, then the
rvhole unit is discarded ;if it does not, then the glasshouse plant is
tested for the presence oI virus infection by grafting scions to a
number of healthy test varieties, and also by inoculating its sap into
tobacco and Dalura *edhtgi If the tuber unit reacts negatively
to all these tests, then the glasshouse pot is hawested and the seed
tubers preserved throughout thc rrinter in an insect-free store, and
in the following season sufficient pots are planted to establish an
adequate glasshouse stock and the remainder is planted in isolation
in the field.

Testing of each prcved variety is repeated each season, nuclear
stocks of r,r'hich never leavc the shelter of the insect-proof glasshouse
and store; in this manner the virus-free stocks, once won, are
maintained indefinitely.

The outside plots are grown in completc isolation in comfields ;
they are never planted nearer than hall a mile to anv oth€r potatocs,
and the individual plots are separated by 120 yarG one from another.
These plots are visited several times in the season and rigorously
rogued if necessary, but as the seed is vinrs-free, no infection is eve-
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PROBLEMS OF POTATO GROWING 17
seen.tiU late in the season and such plants are removed at the earliestpossible moment.

Seed from the outside plots is available for larmers and spe.l-
producers and should be used for raising further se"a 

""ae. "iniit".conditions of isolation. In thistay o." lf,lru.ai""d irr-tiJ;;il#;_
hood of Cambridgeand Barley, sto'cks 

"i o"t;t*.;il";iil;%iiiu"
Protectron ol the gLasshouse two, three and four years. The stocksacqulre some !'rrus disease in thc second and subiequent vears. butv,ery little, il*V, i" the first year. A l".s" r;;];i';t';;ii:;ti"
pranned)aeld tests oI lhe material grown outside have been made a!against best Scotch seed, and in riearlv e"..v 

"*" ifr" 
-C.-iliiai

stocks, 
-even ,in their. third 1.ear ir"* if," sl;i"r.","'h#"proveo thernselves suDerior.

There-is r)o doubt-that seed. which is virus_free gives a healthierstand and a far highe,r vield than o.ainary commeici;;;. If ;;rarsers were to amil themselves of the maierial that the potato lrlr*Rescarch S.tation can offer them, -a "s* 
iiln'i't e --.n""e;;ri"it1"),":oPq most certainh. raise larger and U"tt", c.opi. 

- 
fn"'ia"aiwnlcJr rs.Derng.armed at is that the best seed-growing aria, whether insconand- or elsewhere, should be planted with tic beit available

seed- and such seed we possess in Cambriage. It ihouli noi;;;#;Ji
ro errect a co-operatrve arrangement of this natue but. in fact fewu an) ralsers. appear readv to take th" trouhle to renew their stotk
seed an.l work tt up to the necessary bulk in the manner advocated.

POTATO GROWING IN
LINCOLNSHIRE

Br" T. O. \l-r,rvrt
\S.pat ding I I ush, I_it c s.)

A: fi!;* thint to consider in planning an rcreage of potatoes is the
:Tl-,1i*. whrch the potatoes are to bc grown. There are variousrotauons ol croppmg, herc are somc o[ them :\\leat-Sugar Bect-polaloes. \\'l,cat_peas_polaroes. Oats
-Wheat-Sugar Beet-potatoes. \\ heat_lf ustaid_W;;;;T^rri:
Polaloes. r&heat-\.f iater Beans-pc,1aloes.
_ The Iand has now to be cultivated.. As soon as the com crop is irrrhc stack it is usuat to work the stubble in ordei t. a-"!ir* iri""r5.."rrl'

The land is ieft in this state untit the *iaal" of Xo""-idr. iJi;#;cases where the field needs it a dressing of aUout fi to;ds;i firrr?i
[tH:,',;ffi '..'f i.t1iil"i],Li'"iil,ll""l[y.1l".r,rr"l;;;fi1{1i"r1
. The land is then left in this form until the spiinj. ir G iii"i.has been mild or_wet, it is probabll. necessary to drai th" fa"a U"]"."tevetting .wirh rlre. harrows, but'usually ira part"i""f.rfy- 

"it"i'ascvere wmter, lt ls onl). necessary to use heary harroi,s before
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