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LATE BLIGHT AND ROrr OF THE POTATO. 

SAMUEL B. GREEN. 

In this State we are as yet comparatively free from serious 
loss from late blight and rot of potato, yet in the older sec
tions of the State, considerable loss annually occurs to the 
potato crop from one or both of these troubles, and in oc
casional years very serious damage results from them. It 
is undoubtedly true that the loss from this cause is very gen
erally underestimated or not considered at all. It is the 
object of this article to discuss this subject briefly and to 
give the best known methods of combating the disease. 

Late blight of the potato ( Plq;ozithom infestans) and potato 
rot are the result of the development in the leaves or tubers 
of a fungus plant or mildew which by its growth robs the plant 
o-n which it gro-\vs. and prm·ents the natural use of the food 
formed in the plant, and e\-en going so far as to break down 
the tissues in which it grows causing their premature decay 
and death. It has been knO\vn for fifty years. It attacks 
medium or late potatoes and seldom if ever injures early pota· 
toes. It generally makes its appearance in July or August 
causing the leaves to die before the potatoes are more than one
half or two-thirds grO\vn. It is most prevalent during moist 
warm weather when the fungus may often be seen as a deli
cate frost like mildew on the stems or leaves of the potato 
vines. In seasons favorable to it the tops of the entire field 
may be killed in a very few days from the time the disease 
is first noticed. In seasons not very favorable to it the tops 
may die prematurely bnt so gradually as to be mistaken for 
the natural maturing of the plant. I think it most often acts 
in the latter way in this State. From the tops the spores may 
pass to the tubers where they cause them to rot. This dis
ease may be lessened by the use of Bordeaux Mixture to 
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which reference will be made further on. Figure 1 shows 
the way in which the disease often commences. It frequent-

Fig. 1. Late blight of potatoes in the early sta.C\'es. Pl111topl!thora infestm1s. 

ly starts at some spot on the leaf which has been injured and 
from there spreads in every direction. This will many times 
be noticed around holes made by beetles. 

EXPERIMENTS. 

This subject has attracted much attention from experi
menters in the older states, where the use of Bordeaux Mix
ture, as a preventative, has been so successful that it is 
becoming very generally adopted by the most progressfre 
planters. The results are not always uniform, as there are 
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occasional years when the disease does not seem to be very 
destructive, but the increased assurance of a crop warrants 
its use in those sections. 

At the Vermont Experiment Station, in 1893, the crop of 
potatoes was increased from a total of 169 bushels of White 
Star potatoes, where the tops were not sprayed, to a total of 
400 bushels, where the tops were sprayed. This seems to 
many almost incredible, but when it is understood that the 
tops of one plat were completely dried up when the sprayed 
plats were fresh and green, some idea may be had of the way 
the treatment works. It certainly is an extraordinary increase, 
even for this treatment. This condition is nicely illustrated 
in Figure 2, which has been kindly loaned us by that Station. 

Not Sprayed. Sprayed with Bordeaux l\lixt url-. 
Fig. 2. \'iew of ,;1iraycd aud untreated pl:Lts of potatoes. 

The Rhode Island Experiment Station increased the po
tato crop there, in 1890, 48 per cent. by spraying the foliage. 
Several other experiment stations have received very satis
factory results. 
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T\vo experiments in this line have been carried on at this 
Station, and they have shown a considerable increase in the 
crop as the result of the application of Bordeaux Mixture. 
In 1888, parallel rows of potatoes, each 100 feet long, were 
treated with Bordeax mixture, and a yield of] 86 pounds per 
row was noted. The untreated rows yielded 143 pounds, 
showing an increase of 45 pounds per 100 feet. This is 
equal to 104 bushels per acre. or an increase of about 30 per 
cent. as the result of the treatment. In this case the tops of 
the treated row was stronger and more \'igorous e\-ery way, 
and they remained fresh and green for t\vo weeks after the 
tops of the other varieties were dead. 

In the summer of 1893, on the farm of 1\fr. Herman Schmel tz, 
\vhich adjoills the University Fann. four rows in a piece of 
Late BurbaDk potatoes, growing on very eyen land, were treat
ed \Vi th Bordeaux Mixture. Shortly after the first application 
the tops of the treated rows \\'ere easily distinguished from 
those of the rest : of the field by their fresher, dark green 
color. This difference continued to be a Yery prominent 
distinguishing mark until the tops were cut by frost. How
ever, the tops of the whole patch continued to grow until 
frozen, and there was, apparently, little or no blight 
present, yet at the hanest the four treated rows yielded 10} 
bushels of merchantable potatoes, and the untreated rows 
adjoining yielded eight bushels of merchantable potatoes. 
This is equivalent to a yield of 210 bushels from the treated 
rows and 160 bushels from the four rO"ws not treated, \Vhich 
is equal to an increase of 50 bushels per acre. This increase 
seemed to be clue to the fact tbat the tubers from the treated 
rows were of a larger size than the others. In the treated 
rows the potatoes were all merchantable. while in the un
treated rows there was one-half bushel of small potatoes; 
an amount equal to ten bushels of small potatoes per acre. 

This line of work bas not been carried sufficiently far or 
exact enough in this State to warraiit the statement that it 
\Vill pay to use fungicides. but it is certainly e\'iclent that 
every potato grower, at least in the older portions of the 
State. should try this experiment in a small \vay the coming 
year. 



219 

BORDEAUX MIXTURE. 

Bordeaux Mixture, the fungicide recommended, is made by 
dissolving 6 pounds sulphate of copper (blue vitrol) in 16 
gallons of water in a wooden vessel. A barrel is good for 
this purpose. In another vessel slake 4 pounds of fresh 
lime in six gallons of water. When this has cooled, it is 
slowly poured into the sulphate of copper through a burlap 
cloth which will take out all the lumps of lime. The liquids 
are thoroughly mixed by stirring when the whole should be 
of a sky blue color. H should be prepared a few days be
fore using. When used it should be diluted by adding to it 
about the same bulk of water. It is sometimes used at its 
full strength but it is more difficult to apply when so strong, 
is twice as expensive, and gives but little, if any, better re
sults than when diluted as recommended. Three sprayings 
are generally sufficient though in wet seasons at least four 
should be applied, commencing when the tops are about half 
grown in ordinary years, and somewhat earlier if any signs of 
blight are noticed on the plants. Generally an application 
should be made about once in two weeks after the work 
is commenced. 

EXPENSE OF THE "\VORK. 

The amount used at each application will depend on the 
size of the tops. For the first about 100 gallons to the acre 
will be necessary and for the last two applications about 150 
gallons each time making in all 400 gallons of Bordeaux Mix
ture. The cost of materials for the above formula will be: 

6 lbs blue vitro! (sulphate copper) at 6e per lb................... 36e 
4 lbs lime at le per lb............................................ He 

Cost of 44 gallons........................ . . . . . . . . . . . . . . . . . . 3He 

From the above it i.vould appear that the cost would not 
exceed one cent per gallon of the mixture but, as the blue 
vitrol may not always be obtainable at seven cents perhaps 
the cost might be a trifle more. At this price the cost of the 
material to spray one acre will be about $4. The labor in
volved will depend on the vrny in which the work is clone, 
and for each application it may be considered about the same 
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as that necessary to apply Paris Green. When it is neces -
sary to spray for the potato beetle, the Paris Green may be 
applied in the Bordeaux Mixture at the rate of one pound 
to 100 gallons of the mixture. 

MANNER OF APPLYING BORDEAUX MIXTURE. 

In a small way Bordeaux Mixture may be applied with a 
brush, broom or by any of the means used for applying Paris 
green and water but when the work is undertaken on a large 
scale, it should be put on with a force pump and a spray 
nozzle, and as the spray nozzle divides the liquid up into a 
very light spray the material goes much farther than 
if put on with a watering pot or brush broom. This can be 
done very cheaply and conveniently by rigging a barrel with 
a force pump and ten feet of hose with a spray nozzle. The 
barrel can be easily carried through the rows in a wagon. 
With such an arrangement from two to five acres may be 
sprayed in one day. The amount depending on the size of 
the tops. A spray nozzle is very important. At the Ex
periment Station we use one that is called a Nixon nozzle, but 
there are several other kinds which are just as good. 

SUl\IMARY. 

(1.) Late blight of potatoes is probably quite a serious 
source of loss to the farmers of the older sections of Min -
nesota. 

(2.) Late blight of potatoes is caused by th~ same fungus 
that produces potato rot. 

(3.) Late blight and rot of potatoes may be prevented by 
the application of Bordeaux Mixture to the tops of the pota
toes after the Yines are half grown. 

(4.) It is well worth while for growers of potatoes to ex
periment in the use of Bordeaux Mixture for the prevention 
of blight and rot, although it is not recommended to treat 
the whole crop with it. 

( 5. ) 'l'he cost of material for Bordeaux Mixture should 
not exceed $4 per acre and under favorable circumstances 
it may come much below this figure. 
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(6.) The increase in the crop from the treatment re
commended may often be as much as fifty bushels per acre, 
and frequently much more. This increase will pay for the 
expense of the operation and as the potatoes are generally 
larger and smoother as the result of the treatment it is prob
able the work will pay well. In some seasons little or no 
results have come from the practice but such negative 
results are very exceptional. 

(7.) The Paris green or London purple which is ordin
arily applied for the potato beetle may be mixed into and 
applied with the Bordeaux Mixture with as good results as 
if applied alone. It is safer to use it thus mixed. 



POTATO SCAB. 

SAMUEL B. GREEN. 

The losses from pototo scab ( Oospora scabies) are so well 
known that no description nor statement of the loss it 
occasions is necessary. It attacks any and all varieties of po
tatoes. The cause of this trouble has been Yariously attributed 
to wood a.shes, to insects, to stable manure, to heavy and light 
soil, to too much and too little water in the soil and to 
many other causes. It has been conclusively demon
strated that while some of these conditions may increase the 
amount and the rapidity of its de\-elopment, yet no one of 
them nor any of them combined are the first causes in pro
ducing the disease. The real cause of the disease is a 
minute parasitic fungus plant that li\·es in the skin of the 
potato tuber. The growth of it there produces an irritation 
which induces the healthy cells to start an extra gro\Yth 
to repair the injury done by the fungus. This growth, 
which takes place under the diseased surface skin, pushes 
it up, thus rupturing the cells and fanning the rough 
surface, which we call ·'scab.·· In the same manner. 
any growing, healthy plant overgrows rn:iuries which 
it may receive. That this is so is well demonstrated by the 

follo-wing experiments 
made by Dr. R. Thax
ter. A smooth potato 
was marked with ma
terial containing the 
pure potato-scab 
germs, in the form of 

.~·· _;a monogram of the let-
-~;Jf ters ·•R. T .. " with re· 

sult shown in tigure 3. 
In another experiment. 

Fj.~. a. PotatosealJ induced by inoculation in fur111 . . . . . 
or 111011n"ru111 "H. 'l'." Aftp1· TJ1axter. the result of wl11ch is il-

lustrated in figure4.one 
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potato was marked with the pure scab fungus in the form of 
the letter "L." In the case of the small potato in figure 5, 
the end of it was just touched with water containing germs 
of the scab fungus. In each of these cases the fungus pro
duced the roughened sur
face on the skin of the 
potato characteristic of 
scab, and that in a form 
to prove it the result. of 
the inoculation, thus show
ing satisfactorily that 
scab is the result of the 
growth of germs in the 
skin of the potato. In 
this connection perhaps 
it should be stated that 
the scab fungus will grow 
on the surface of a potato 
if given warmth and mois
ture, whether the tube:· is 
grmving or not. In con-

Fi~. fl. SketC'h of two potatoes showing the 
effeets of :irtiti<'ial applieation of the ~erms of 
··d.,<·p ,;,·ab." ln the case of t,J1e larg;c tuber 
the ;2Yl'llb were taken frorn a culture silnilar 
tu that shown in iig. 1 and applied in the forn1 
of :u1 L. T11e apPX of the s1nall tuber was 
1J1erely liru~lied with watt•r eontainiug: ger1ns. 
Natural size. After Dolley. 

sequence of this, scabby potatoes should be dug at once 
when matured. since otherwise the scab will continue to 
grow and to cause an increase of the injury. 

Another instance showing the germ character of the po
tato scab. and that it will live over >vinter in the soil and may 
be distributed in drainage water, came under my notice near 
Edina Mills. Hennepin county. A gentleman there has a 
piece of land on a hillside. through which is a slight depres
sion extending down the hill. The land above his had be
come infected >vith potato scab. He broke up a piece of new 
land adjoining and planted it with clean seed potatoes. At 
harvest he found that extending c1mn1 the hill in the form of 
the letter V, where the drainage from the land abo>Te would 
naturally tlmv, that the potatoes >vere scabby, while on the 
rest of the piece the tubers were clean and smooth. This is 
illustrated in figure 5, in which the part shaded with lines 
represents the land that produced scabby potatoes. 'l'he 
new land that was newly broken np is shown to the left, 
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and the portion of it which received the wash from the land 
above and was consequently infested with scab is shown by 
the V shaped darker part extending into the new field. 

Fi~. 5. Showing distribution of potato se~tl1 hy drainage. The enclosure to the 
ri~ht. and above, is land infested with potato sea]). ThP enclosure to the left and be
Jo;,'v the newly broken l:tnd which was planted with clean seed potatoes. The V 
shaped part below the fence represents the 1mrt of the new land infected with scab 
from the field above by draina~e. 

Our largest and most experienced potato growers take 
great pains to obtain and plant only such seed potatoes as are 
free from scab and not to plant on land that has produced a 
crop of rough potatoes. These considerations are the result 
of constant observations of the evil attendant on such prac
tices. 

Extensive experiments made at this Experiment Station 
and in many places elsewhere show plainly: (1), That scab
by seed potatoes almost uniformly produce a scabby crop of 
tubers even if planted on new land. There are occasional 
exceptions to this rule but they do not occur very often. 
( 2 ), That in old potato land, i. e., where the scab has been 
harmful, the crop is almost certain to be scabby even though 
only perfectly healthy seed is planted. 

The length of time the germs of scab will live in the 
soil is not known, but the experience of various growers 
would seem to show that they may live at least three or four 
years, and Prof. Bolley states it has been known to have 
seriously injured a crop of beets after an interval of five 
years from the time when a crop of scabby potatoes was 
harvested. In this connection it is of interest to know that 
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the disease called scab on beets is the same as scab on pota
toes, and consequently potatoes should never follow a crop of 
scabby beets without an interval of at least six years, which 
is perhaps long enough to permit tbe germs to die out in the 
soil, but as this time may not be long enough to thoroughly 
cleanse the land from the germs of the scab fungus, a longer 
period should intervene whenever it is practicable. 

IMPORTANCE OF CLEAN SEED. 

The importance of haying seed potatoes perfectly smooth 
and free from scab or from contamination by coming in contact 
with diseased })Otatoes, cannot be too firmly insisted on. It 
is not enough to have the seed smooth and clean, but if 
the clean seed potatoes have been in contact with those that 
are scabby, the chances are that some germs of the disease 
will adhere to them and be ready to grow as soon as a favor
able opportunity offers. Where there is the least suspicion 
that clean seed potatoes are infected. or when one is using 
seed the history of which is not known, the chances of in
jury from this source will be greatly lessened, if not entirely 
eliminated, by thoroughly washing the tubers in running 
w.iter before planting. This may be done by placing a 
trough where water will run through it; into this pour one 
layer of potatoes at a time and rub them ·with a broom or 
brush until they appear clean and bright, even in the eyes 
This will probably remove the germs that adhere to the 
skins. If such potatoes are planted on perfectly clean land, 
the crop from them will generally be smooth, although, even 
if grown from such seed potatoes, some germs may remain 
after the cleaning process, and the little scab thus spread 
may gradually increase until it becomes a source of trouble, 
so that, even where this method is adopted, it will be found 
a good plan to occasionally change the land used. A better 
plan would be to disinfect 1Yith corrosive sublimate, as re
commended for scabby seed belo-w. 

SCABBY SEED POTATOES. 

Scabby seed potatoes may be safely planted, provided that 
they are first treated with some material that will kill the 
germs of the scab fungus on the skin. Many experiments 



have been made in this line with various fungicides. The 
most uniformly successful results have come from soaking 
the seed potatoes before planting in a solution of mercuric 
chloride. Prof. Bolley, of North Dakota, who has experi
mented very largely with this treatment, and been very suc
cessful in its use, recommends the following method: "Pro
cure an ordinary barrel and fit into the base a common 
wooden faucet.; purchase of a, druggist two ounces of finely 
pulverized corrosive sublimate (mercuric bichloride); empty 
all of this into two gallons of hot water and allow it to stand 
over night or until apparently dissol'rncl; place in the barrel 
thirteen gallons of water, then pour in the two-gallon solu
tion; allow this solution to stand in the barrel four or five 
hours, during which time it is se\'ernl times thoroughly agi
tated. to insure equality of the solution before using; select 
as fair seed potatoes as possible. wash off all the old dirt 
and immerse as many as you can or wish to treat at one time 
in the solution one hour awl tl1irt!f 111i1111tes: at the end of 
this i;ime turn off the solution into another \'essel; the same 
solution may thus be used a nurn ber of times if wished. 
After drying, the potatoes may be cut and planted as usual. 
Plant upon ground that has not pre\·iously borne the dis
ease. The potatoes may be cut hefore treatment if wished." 

Another and perhaps more practical W<ty is to fill a large 
hogshead with a solution of the strength recommended and 
into this dip the potatoes in coarse sacks. Allmving them 
to remain for one and one-half hours. 

This treatment has been productive of excellent results at 
this experiment station. 

CAUTION. 

'11 he corrosive suhlimate is a strong poison ancl great 
care should be exercised in its use. The strength of 
the solution as here recommended is one part in one thou
sand; the same as that used in surgery and is not such as 
to work injury unless taken into the stomach. Great care 
should be taken in handling the pure substance. and all 
treated potatoes should be planted. The solution should not 
be placed in metallic vessels. It is a good plan to buy no 
more of this material than will be used at once. 
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Prof. W. J. Green, of the Ohio experiment station, states 
that potato scab at that station has been almost wholly pre
vented by soaking the seed before planting for one hour in 
Bordeaux Mixture*. There is much other evidence to show 
the benefits of using this fungicide for this purpose and as 
it is quite harmless it is well worthy of trial. At th1s ex
periment station its use has been attended with fair results, 
but they were not equal to those obtained where the corro
sive sublimate was used. 

BAHNYARD MANURE THE CAUSE OF SCAB. 

It has been generally observed that where stable manure 
is used on potato land scab is often most abundant; its 
presence seemed to be favorable to the development of the 
disease. Dr. Thaxter savs that he is convinced "that the 
practice of feeding scabby potatoes to stock is one of the 
most important measures by which the disease is spread on 
farms.·· It is well known that the spores of a great number 
of fungus diseases pass readily through the stomach and in
testines of animals without injury. It is also known that the 
scab fungus grows readily in manure, and it is altogether 
probable that these spores pass unharmed through the 
animals fed on scabby potatoes or scabby beets. The man· 
ure that is free from these germs will not necessarily in
crease the injury from scab fungus. 

CONCLUSIONS. 

( 1 ). Scab of potatoes is caused by a fungus plant work
ing in the surface of the potato. The germs of it are very 
abundant and live for many years in the soil and also over 
winter on the potatoes. If these germs are fed to stock, they 
undoubtedly grow in the manure and the use of such manure 
may often be a cause of infection. Also they may be spread 
in the soil by the natural drainage, and land receiving the 
drainage from infested fields may become infested even 
without ever having potatoes on them. 

*The reeipc for Bmdeaux '.llixture i,; ~i\-en in thh lrnlletin in the artiele on Late 
Bli:;ht of l'otatoes. 
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(2). Scabby seed when planted on new or old potato land 
will generally produce a scabby crop, but the amount of the 
disease will generally be much more on the old than on the 
new land. 

(3). Perfectly clean, seed planted on land which is free 
from the scab fungus will always and in any season pro
duce a crop of smooth clean potatoes, no matter what the 
character of the land. But apparently clean seed potatoes 
may have the germs of the scab fungus on their surface. 
This is often the case where they have been sorted out from 
a lot that is somewhat infected with scab. In this latter case 
the tubers should at least be thoroughly washed in running 
water to remove any germs that may be present, or what is 
better yet be treated with corrosive sublimate (mercuric bi
chloride. ) as recommended. 

( 4). Land infected by the germs of th is disease will 
produce a more or less scabby crop, no matter how clean 
and smooth the seed used. 

( 5 ). Scabby potatoes should be dug as soon as mature, 
since the scab fungus continues to grow on the potatoes so 
long as they are in the ground. 

(6). l::)cabby potatoes may safely be used for seed pro
viding they are first treated with corrosiYe sublimate as 
recommended. The cost of this treatment is a mere trifle, 
not exceeding one cent a gallon for the solution used. 



CROSS FERTILIZATION OF GRAPES. 

SAMUEL B. GRREN. 

The State Horticultural Society at its last annual meet
ing requested me to undertake some experiments with 
Moore's Early grape to determine, if possible, why it was 
generally such a shy bearer and especially to study its flow
ers and the necessity for cross-fertilizating them; it being 
believed by many that this variety ·was more fruitful when 
furnished with foreign pollen than when entirely dependent 
on its own. In working out this special line, it was decided 
to experiment with the cross and self-fertilization of other 
varieties as well as the Moore's Early. The experiments 
made were as follows: 

On June 16, the flowers of the grapes being then not 
opened, six bunches each of Moore's Early, Lady, Agawam, 
lrns Seedling, Lindley and Brighton were covered with 
paper bags which ·were pinned carefully over the branch 
above the bunch. Dy this means the enclosed clusters were 
protected from pollen of other kinds ·which would naturally 
be com·eyed to them by insects and perhaps by the wind. 
vYhen the flowers of the different varieties had opened and the 
stigmas were in proper condition, three of the bags of each 
kind were opened and a cluster of the opened flowers of the 
Delaware grape inserted in them. Thus there were of each 
variety three bunches of flowers that were cross-fertilized 
and three that were self-fertilized. These were allowed to 
grow "·ithout being disturbed until the largest berries were 
about one-half inch in diameter when examination showed 
that .Moore's Early, hes Seedling, Lady and Agavrnm had 
set fruit perfectly whether dependent on their own pollen or 
cross-fertilized. Lindley and Brighton, however, while set
ting fruit perfectly when cross fertilized, did not produce 
any fruit whatever ·when dependent on their own pollen, but 
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the whole cluster withered away. This is very clearly 
shown in the plate herewith, in which the clusters repre
sented in the upper row are from bags in which foreign 
pollen was introduced while the lower row shows the clust
ers from bags which had no foreign pollen. 

The results show plainly that the Moore's Early produces 
an abundance of pollen for its own use under the conditions 
imposed in this experiment. An examination of its blossoms 
and fruit indicates that there is an abundance of pollen to 
fertilize the stigmas under any ordinary conditions. This is 
probably the case with all the varieties of grapes, in which 
the Vitis labrusca enters largely into the parentage. That 
this is so with the Moore's Early is shmn1 from the perfect 
form of its fruit clusters in which scarcely a fiower fails to 
produce a well developed berry. 

The lack of fruit on the 
Moore's Early grape seems I 
to be due (1st) to the frequent 
lack of developement of I 
those prominent buds, often 1 

·called fruit buds, from which ] 
the fruiting canes grow each l 
year; (2nd) as the fruit buds 
are not so abundant on this 
variety as on some others it 

~~~~~~~~~~~~~----' 

is the general opinion of 
many growers whom I ha\'e 
consulted and in accord with 

Fij.!". n. Sllo,Yill!! diffcncncp betwef'n C'l'O~S 
uud ~elf fcrtelizL'd {rraµes. Lpper row cross 
fertellzed. Lower dependent. on there> own 
pollen. The two bunches under the dilfer

our experience at the Exper· ent numbers are: Under l. Moore's Early; 
2, IV orden; iJ, Lady; 4, Aga warn; 5. Lindley; 

iment Station, that more 6, Brighton. 

wood should be left on it in pruning it than on most of the 
kinds commonly grown. Under close pruning it is gener
ally a light cropper while under long pruning it is quite 
uniformly fairly productive. 
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SUMMARY. 

( 1.) It is shown that the Moore's Early grape is not de
pendent on foreign pollen for fertilization. 

(2.) The Lady, Agawam and Ives Seedling, are evidently 
independent of foreign pollen for the production of fruit, but 
this matter should be repeated in the case of the Agawam. 

(3.) The Lindley and Brighton grape must be fertilized 
with foreign pollen in order to be productive, and con
sequently wherever planted should be near some of the 
strongly staminate kinds and should never be planted alone. 



CONSERVATION OF MOISTURE INl THE SOIL~ 

SAMUEL B. GREEN. 

The dry weather of the past season has brought this sub
ject before t.he agriculturist as never before and all growers 
of crops have become impressed with its importance. The 
question of irrigation would be an important one for us if 
there was any large portion of this State that was situated so 
as to permit of artificial application of water. There are 
favored sections where artesian or other water may be used 
for irrigation to advantage, but generally the planter must 
depend on the annual rainfall. The importance then of 
husbanding this water is evident. 

The water which reaches the soil is dissipated, (1) by run
ning off the surface of the land into the streams; (2) by per
colating through the surface soil to the underground \Yater 
system; ( 8) by evaporating from the surface of the land. 
The loss of water by transpiration through the leaves of 
growing crops is necessary to success, over it we have no 
control and it is therefore not discussed here. 

( l.) The loss of water from its running off into streams is 
quite serious on hillsides and where the land is impermeable. 
The methods of preventing this are numerous and must be 
moditied according to the crops grown on the land. and its 
contour. Where practicable, as for instance, where the land 
is devoted to small fruits, surface washing may largely be 
controlled by covering the surface of the land \vith some 
kind of mulch which, by impeding the flow of the ·water allows 
it to soak into the ground. The necessity for this in the case 
of clayey hillsides is evident. There the surface of the soil 
when exposed becomes so hardened that the rain falling in 
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summer penetrates the land to so slight a depth that it 
is all evaporated after a very few hours of sunshine, per
haps leaving the land harder and more impermeable than 
before. 

(2.) The loss of water by its passing through the soil to 
the underground water system may be considerable, but over 
this factor we have little control. The water holding 
capacity of soils varies very much and success depends 
largely on the proper selection of soils for different crops. 
This quality may often be increased by the addition of or
ganic matter to the soil. In some parts of Europe even the 
prunings of grape vines and willow twigs are often used to 
mix with the land to increase its humus, but the plowing in 
of green crops and the use of stable manures are probably 
the most practical means for im1Jroving the water holding 
capacity of the soil in this section. 

(3). The loss of water by e\raporation from the surface of 
the land must be regarded the prime factor in the dissipation 
of the water in the soil. 'I'his may be lessened (a) by wind· 
breaks. (U) by mulching the surface of the soil, and (c) by cul
tivation of the surface soil. This latter method of pre\-en
tion is not discussed here. 

WIND-BREAKS. 

It is necessary to allow a circulation of air among 
cultivated crops in order to prevent serious losses from 
fungus diseases. Where the air is very much confined and cir
culates but slowly, as in fields closely shut in by wind-breaks, 
there is liable to be serious losses from rusts, blights, milcle\vs 
and the many diseases to which plants are subject, but never
theless we can secure sufficient circulation of the atmosphere 
to get its beneficial action in preventing diseases and yet 
avoid the greatly increased rate of evaporation clue to its 
very rapid circulation. How much the rate of evaporation is 
increased by exposure to the winds was clearly shown by 
experiments of Professor T. Russell, Jr., 0f the Signal 
Service, in 1887. The result of these experiments show that 
with the temperature of the air at 8±0 and a relative humidi
ty of 50 per cent., eYaporation with the wind blowing at five 
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miles an hour was 2.2 times greater than in the calm; at ten 
miles 3.8; at 15 mi.les 4.9; at 20 miles 5.7; at 25 miles 6.1, and 
at 30 miles per hour the wind would evaporate o.3 times as 
much water as a calm atmosphere of the same temperature 
and humidity. Now if it is considered that the winds which 
sweep our prairies average a velocity of ten or more miles 
per hour, and not unfrequently thirty miles per hour, the 
losses which may be prevented by the judicious use of wind
breaks can to some extent be appreciated. Then, too, it is 
probable that the excessive dryness of some of the winds 
which occasionally sweep over the prairies is not considered 
in the above figures, nor is the loss considered ·which would 
come from excessive transpiration from the foliage due to 
this cause, and which is, very likely, no inconsiderable 
item. It will be understood from these facts that the "\Yind 
is an important factor in the dissipation of the water from 
soil and that its injurious action may be prevented to a con
siderable extent by the judicious use of wind-breaks. 

MULCHING. 

Evaporation from the surface of the soil may be 
largely prevented by the use of mulch, and to some ex
tent by the cultivation of the surface of the land. The use 
of a mulch is quite generally accepted as being desirable 
around trees, shrubs and small fruit plants, but its exact 
value is seldom expressed in figures. At the University 
Farm, the past season, the value of a mulch was clearly 
shown in many cases. In one case a strawberry bed, grow
ing on open, clayey loam, 1vhich was heavily mulched with 
oat straw, produced a fine crop of strawberries, while straw
berry beds in the immediate vicinity, not so treated, were 
nearly or quite a failure. In fact, this orop was generally 
a failure in Eastern Minnesota the past season, with rare 
exceptions. The success at the University Farm could 
not be ascribed to the use of any particular variety, since 
all the well-known kinds were productive. It would seem 
to be due partially to high cultivation, but chiefly to the use 
between the rows of a heayy mulch, which had become very 
compact from being under the snows all winter. Some 
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analyses made by Prof. Snyder, the Station chemist, gave 
the results set forth in the following table, in which the 
term mulched bed is used to signify the rows of the straw
berries which at the time of the trial were covered with 
about three inches of broken compacted oat straw; culti
vated soil means the land in an adjoining row which was 
kept stirred by a horse cultivator. Uncultivated soil refers 
to parts of the strawberry beds where the plants had failed, 
and consequently no cultivation whatever wa~ given the 
land, neither was it mulched. The data under the heads of 
cultivated and uncultivated land was probably much in
fluenced by the proximity of the mulched rows, which un
doubtedly greatly increased the amount of water which they 
contained, so that the results in the table are much modified 
by it and do not a pp ear as evident as they would otherwise. 
Great care was taken in selecting the samples to have them 
from soil of similar appearance, and the soil of the whole 
bed ·was very uniform: 

TABLE !.-Water in Mulched, Tilled and Uncultivated Soil. 

Date. Depth of 
~a.1nple. 

Mulched Cultivated Uuculth"'d 
lJpds. Per soil. Per soil. l'cr 
cc·nt water. cent water. cent water. 

---------1----- ----- ----- -----
June 29 ....... · Sub-soil 4 inches 
June 2\J....... Sub-soil ......... .. 
June 30 ....... Surfaee-~oil .......... . 
June 30....... Sub-soil 

1 

......... .. 

24.30 
25.93 
20.63 
21.07 

19.2 
19.93 
15.48 
16.20 

18.01 
20.01 

From this table it \Yill be seen that the use of a mulch on 
the surface soil increased the amount of water it held about 
fi\-e per cent. as compared \Yith soil which was cultivated. 
Calling the weight of a cubic foot of dry soil seventy pounds, 
which is approximately correct, it will be seen that the use 
of a mulch resulted in making each cubic foot of the surface 
soil retain about three and one-half pints of water more than 
it otherwise would. This is equivalent to increasing the 
amount of water in the upper one foot of surface soil of one 
acre by 605 barrels. Of course these figures are only ap
proximate and there are many possible sources of error, yet 
it would seem that enough was shown to demonstrate that 
the use of a mulch might easily make the difference between 
success and failure in maturing a crop of this nature. 
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Physicists estimate that in order to be in the best condi
tion for the roots of the cultivated plants to act, the soil 
should contain from one-third to one-half the weight of 
water it would contain if saturated. In this case it was 
found that soil when saturated would hold 55 per cent. of 
water, and as the mulched land contained about 24 per cent. 
it was in excellent condition for root action, even in a 
period of severe drouth. 

USE OF MULCH ON A GRAVELLY KNOLL. 

At the University Farm is a vineyard located on a very dry, 
gravelly knoll, The Yines on this part suffered severely 
about five years ago from drouth. The following sea
son, they were heavily mulched \Vith stable litter and 
trash of various sorts such as is common about most 
farms, and it bas been kept mulched since that time. 
This mulch had rotted a good deal and consequently 
added considerable organic matter to the soil. As the 
result of this treatment, the vines recovered and have 
since yielded good crops of fruit. and even in the past very 
dry season gave a bountiful haryest. not being seriously af
fected by the dry weather. On July ~5th tests were made 
for moisture in the soil under the mulch in the dryer part of 
this vineyard and as a result the top soil was found to con
tain 18.3 per cent of moisture and the subsoil 21 per cent of 
moisture. There was no land close by with which to com
pare this but on the same elate the soil in an oat field at the 
station, which was apparently and without doubt much bet
ter adapted to holding water than that in the vineyard, con
tained but 3.8 per cent of moisture, an amount so small that 
plants would :probably be powerle.ss to take up any "\Yater 
from it. This would indicate an increase of 14.5 per cent of 
water which is equivelent to an increase of about ten barrels 
in the upper foot of each square rod, or 1600 barrels per 
acre due to the use of mulch on the soil, and this conclusion 
seemed to be borne out by the appearance of the vines. It is 
my opinion that without the mulch the fruit would ha1-e 
all dropped from the vines in the vineyard. On August 
4th, the top soil in the vineyan1 contained lG.3 per cent and 
the subsoil 17. 5 per cent of water, thus showing that, while it 
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had lost some water it still contained a sufficient amount of 
water to enable the roots to work satisfactorily. 

MULCHED BLACKBERRIES ON NORTH SLOPE. 

In the following table is shown the amount of soil moisture 
under a heavy mulch on several dates during the most severe 
portions of the drouth of the past summer. The land 
where these observations ·were made is on the north slope 
of a hill. The east end of it is a little heavy, while the 
west is loose and gra;velly. The land was used for growing 
blackberries and the mulch consisted of six inches of old hay 
put on in the spring. 

TABLE II.-Showing Water in Soil Under a Heavy Mulch on North Slope. 

July 22. IA. l\L\East endlTop-soil.. 2.J..1 per cent[ ......... J ............ . 

July 22.
1

A. M. •· " S11lhoil.. 2:J.9 " ..................... . 
July 22.

1

P. M.1 " " ITup-~oil.. 22.1 " ...................... . 
July 22. l'. l\I.l " '' ,Sub-soil.. 19.1 " ...................... . 
July25.IA. M. " '' l'l'op-~oil.. 23.8 " West encl21.9pcr cent 
July 25. A. M. " '· Suh-soil.. 20.b " '' " 23.5 '· 
July 25. P. ~L " '' iTop-~oil.. 20.7 " ;; " 15.5 '.'. 
July 25. P. !\I.I " ISuli-~oil.. 20.2 " 19.5 
Aug. 4. A. M.

1 

" '' Top-soil.. li.5 " '' '' 16.4 " 
Aug . .J.. A. l\I. " " ,Sub-soil.. 18.2 " " 17.3 

On July 27th the soil in the oat field where the land would 
compare favorably with the west end of the plat referred to 
in the preceding table, except in the matter of exposure, 
contained only -±.2 per cent. of water, an amount so small as 
to be unavailable to the roots of plants. 

It will be noticed from the above table that in the thirteen 
days intervening between July 22d and Aug. -±th, there vrns 
a loss of seven per cent. of ·water, yet the soil still contained 
17.5 per cent., an amount sufficient to enable the roots to 
work to advantage. 

On July 22nd the soil in a plat of raspberries, which was 
near to and on land having about the same properties as 
that referred to in 'rable I, on \Vhich the strawberries were 
grown, was tested for its water content. The rows were 
seven feet apart and mulched to a distance of two and one. 
half feet on each side. The trials of wat,er were made under 
the mulch, and in the strip of soil two feet wide between the 
mulch of adjoining rows, and where the constantly cultivated 
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soil would probably be much influenced by the proximity of 
the mulched land near it. The next.table shows the result 
of these trials. 
TABLE III.-Showing the per cent. of Water in Cultivated and Mulched Land in 

Adjoining Rows. 

Date. Mulched. Oultivecl Soil. 

July27......... Topsoil. 17.6percent. 12.5percent. 
July 27......... Subsoil. rn.3 p1;rcent. 14.5 percent. 

On the same day the soil in tlrn oat field somewhat more 
sandy than the above contained 3 percent of moisture. 

It will be seen from the table that e\·en in the case of plats 
in close proximity, where they must influence one another, 
there is a considerable difference between cultivated and 
mulched land in favor of the latter. This difference would 
undoubtedly be much larger than is shown by the table if 
the plats treated had been isolated from one another. 

SUMMARY. 
(1). The water-holding and consequently drouth-resisting 

qualities of the soil are increased by the addition of organic 
matter to the soil. 

(2). The loss of water by e\•aporation from the surface of 
the soil must be regarded as the prime factor in robbing the 
soil of its moisture. 

( 3 ). Anything that breaks the force of the wind may 
make the difference between success and failure in growing 
crops by lessening the evaporation. 

( 4 ). Evaporation from the soil may be largely pre\·ented 
by the use of a mulch on the surface. 

(5). The use of a mulch may sometimes increase the 
amount of water in the upper one foot of soil on one acre by 
1. 700 barrels, and it probably exerts as much influence on 
the several upper feet of soil. As the roots of corn and most 
other vigorous plants penetrate several feet into the soil the 
increase due to a covering of mulch must be considerable. 

( G ). Using the figures gi,·en in the preceding pages it 
will be found that a circular plat of land six feet in diameter 
that is mulched may have the ·water it contains increased in 
a period of drouth by eight gallons in the upper t>vo feet of 
soil. This indicates the great value of a mulch around street 
trees. 

( 7 ). The use of a mulch on many garden crops will often 
make the difference between success and failure. 



FRUITS---NorrEs ON VARIETIES. 

SAMUEL B. GREEN. 

In the following notes on varieties of fruits grown at the 
University Farm only those are referred to which are of 
especial interest, have proved themselves of great value over 
a long period, have given promise of more than usual ex
cellence or have been widely advertised. 

PLUMS. 

The crop of plums at the University Farm the past sea
son was very large and beautifully developed. There was 
yery little injury from the curculio. The trees are on a 
north slope in cultivated soil. 'fhe following varieties of 
special interest have fruited: 

Cheney .-This variety fruited abundantly and is one of the 
hardiest, thriftiest and best plums ever grown at the Uni
versity Farm. It is of very fine quality, very early and 
large. The tree is a fine, strong, healthy grower. 

U.ockford-Has done very well and I regard it as a ,-ariety 
of much value, especially for the home garden, where its 
productiveness and good quality will make it a favorite. 

Among the older well tried yari.eties that have fruited the 
past season are the following: 

De Soto.-This variety has again demonstrated its value. 
is reliable and productiYe. It still leads in these qualities 
and is the variety to plant if but one kind is to be set out. 
Of good quality. 

Forest Garden.-Very productive. Not as early as the 
Cheney but follo;vs closely after that kind. Of fair quality. 

Hollingstone.-This variety increases in favor. Fruit of 
large size and excellent quality. Tree, healthy and produc
tiYe. Qui tA distinct inhabit. Growth, short and crooked. 

Wolf.--This variety should be better known. Fruit large 
and of best quality, and a free-stone. The pit is very small. 
Tree thrifty and producth-e. One of the best kinds. 
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Weaver.-This variety has not fruited as heavily as usual, 
owing probably to its having been severely pruned back last 
year. I regard it as destined to be one ot the most popular 
kinds for marketing on account of its large size and free 
stone, although it is not of high quality. 

APPLES. 

The apple trees at the University Farm are just commenc · 
ing to bear fruit, attract much attention from visitors, and 
the work will undoubtedly lead to valuable results. In the 
Russian orchard, which name is used to designate the young 
orchard on the level prairie at the University Farm, are 
planted about 300 varieties ofRussian origin: Some of these 
11ave died of blight, others lrnYe winter killed, but many of 
the remainder are proving to be of wonderful hardiness and 
of apparent adaptability to this climate. I would especially 
call attention to the follovving kinds which have fruited here 
the past summer. There are other very promising kinds 
not mentioned which have not yet fruited. 

Recumbent (Lieby.)-This is perhaps the hardiest tree 
that produces large apples and is very free from blight. It 
is much hardier than Duchess of Olden berg, which it some
what resembles in fruit. It should be tried on every farm 
in the State. Season, December. An excellent cooking 
apple and not to be despised for eating out of hand. Often 
referred to as Hibernal. 

Ilorovinka.-This yariety closely resembles the Duchess 
of Oldenberg in every particular. A fine productive kind. 
Season, August and September. 

Anisim (18M)-An early winter apple of best quality. 
The tree has not been extensively tried, but it is apparently 
as hardy as the Recumbent and less liable to blight. Fruit 
about the size of Wine Sap, which it resembles. 

Breskovka.-A late summer apple of good quality for 
table use or for cooking. Tree, very hardy and free from 
blight. 

'l'haler ( Gltarlotien Tlwlcr).-Tree, very hardy, very pro· 
ductive and free from blight. Fruit of medium size and 
excellent quality. Season. late summer. 
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Blushed Calrille (22 M.)-A large apple of extra dessert 
and cooking qualities. Season, last of August. A good tree 
and free from blight. 

Duchess of Oldenberg is also standing well and yielding 
good crops in this orchard. 

JUNEBERRIES. 

This fruit is proving to be well adapted for cultivation. It 
produces abundant crops in the garden with little care and 
needs no winter protection. The Osage, Alpina, Chester 
Center and Success are the yarieties which have been fruited 
at the University Farm. Of these, the earliest, largest, 
most productive and best everyway is the Success. I be
lieve this variety could be profitably grown for market, were 
some practical measure devised for keeping off the robins, 
who are \'ery fond of it and are not easily kept from eating it. 

GRAPES 

The grape crop was a very largo one and generally free from 
insects or diseases. The varieties of grapes whieh have pro
duced the most good fruit at the University Farm the past 
season are Aminia (Rogers X o. 39), Cottage, Hartford, Herbert, 
·warden, Concord, Agawam and Brighton. Of these I re
gard the Cottage and Hartford as the best grapes for gen
eral planting for home use as they are hardy, early, produc
ti rn and of fairly good quality. But for marketing and for 
fa\•orable locations. they are not good, as they have the 
fault of dropping from the bunch; nor are they of the best 
quality. Of the new varieties fruiting this year, I would call 
especial attention to the follo\ving: 

Green Mountain.-Which I think is destined to be popular 
as a ,-ery early sweet grape for home use. The vine is Yig
orous, very productive and the bunches of fair size, but the 
berries are rather small. 

Colerain.-Vine vigorous and healthy. Berry large, white 
and of good r1 uali ty. Season with Worden. 

Mills.-Vine very vigorons and healthy. A late variety of 
a peculiar dark, purplish color. Berry of medium size 
and adheres well to the stem. Flesh firm and meaty with a 
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rich, sprightly flavor. Ripens a little later than Concord or 
about with the later bunches of the latter. 

Rommel.-Vine very strong and vigorous. Two seasons 
planted, bore several bunches of fruit. Judging from these 
I cannot recommend it for planting. The fruit was of in
ferior quality and little better than Elvira. Bunches com
pact, of medium size and handsome; berry of medium to 
large size; skin thin, tough; pulp melting. Seems to be 
prolific. Not s u:fficien tly tried to determine its true value. 

Early Ohio.-The earliest purple grape I have ever seen. 
Fruited with us for the first time the past season. Berry 
and bunch of medium size. Berry purple, S'.reet and of very 
good quality; well colored and quite palatable on August 
16th. Seems to be prolific. Vine healthy and vigorous. 

Ebony.--This variety fruited with us for the first time. 
Of inferior quality for table use, but evidently valuable for 
wine. Vine Yigorous and healthy. 

·woodruff Red is productive and evidently hardy enough 
for our conditions, but the fruit is yery pulpy and of poor 
quality. 

Moor's Earlr.-A large, handsome, white grape of good 
quality. Apparently only moderately productiYe. Vine, 
yigorous and hardy. Clusters, large and compact. 

THE LEAF HOPPER. 

'l'he mulched Yineyardof the Uni\'ersity Farm yielded a very 
heayy crop of fruit on most varieties. The novel method of 
cultivation adopted in this vineyard on account of the coarse, 
gravelly nature of the soil, has at.tracted much attention. A 
drawback to this use of mulch was this year found in the 
presence of the leaf-hoppers in great abundance. These in
sects pass the winter in leaves and trash, and it has been 
mentioned that their presence is a sign of a slovenly culti
vation. 

The vines were very free from diseases the past season. 



2-±3 

THE STRAWBERRY. 

The strawberry crop was fully up to the average at the 
University Farm the past season. This was largely due to the 
retentive soil in which the plants grew and to the fact that 
they were very heavily mulched. The varieties which have 
been most productive or are new are reported on here: 

Accomack.--Perfect. Fruit small and irregular, not pro
ductive and of only moderate growth. 

Atlantic.-Fruit large, rather late, roundish or irregular 
and bright reel. Not productive. Foliage and growth fair. 

Anlmrn.-Pistillate. Fruit roundish, conical, calyx free. 
Rather soft but of excellent quality and productive. Foliage 
and growth fair. 

Beder Woo<l.-Per£ect. Fruit broadly conical, light red, 
fair quality, early. Firm enough for near market. 

Beverly.-Perfect. Fruit small and inferior. Foliage 
healthy and growth vigorous. 

Belmont.-Perfect. Fruit small and irregular, moderately 
producti\-e. Foliage and growth good. 

BoJnton.-Pistillate. Fruit of even medium size, bright 
red. very firm, very productive. Foliage and growth good, 

Crescent.-This variety still holds its owu as the most 
generally productive market berry. During the past three 
years, the Warfield and Haverland have occasionally prod ucecl 
more and better fruit but this has always been entitled to a 
high place, and it is safe to say that there is no immediate 
prospect of its being entirely supplanted. There is, howe\'er, 
a demand for larger, better fruit than this. 

DaiRy.-Pistillate. Fruit of fair size, rather soft and 
moderately productive. Foliage and growth good. 

Dayton.-Perfect. Fruit dull reel, small soft and scarce 
Foliage and growth good. 

Edgar (~neen. - Pistillate. Fruit irregularly conical. 
bright red, fair, even size, firm and productive. Foliage and 
growth good. A fine berry evidently of great value. 

E. P. Uoe.-Perfect. Fruit very scattering. Foliage fair
ly healthy but growth very poor. 

Enreka.-Pistillate. Fruit large, good color and quality, 
very productive. Plan ts vigorous and healthy. 
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Farnsworth.-Fruit, small, irregular and scarce. Foliage 
and growth good. 

Gaucly.-Fruit large and very beautiful. Foliage and 
growth good. Season very late and it is valued chiefly on 
this account. Not very productive. 

Gem.-Pistillate. Fruit of medium size, bright red and 
firm. Foliage and growth good. 

Gillespie.-Perfect. Fruit small in size and quantity and 
irregular. Growth poor. 

Gov. Hoard.-Perfect. Fruit small and irregular. Foli
age and growth good. 

Great American.--Pistillate. Fruit of medium size, 
rather irregular, late. Foliage and growth good. 

Great Pacific.--Pistillate. Fruit of fair size but irregu
lar. It sets a large amount of fruit but fails to mature it ex
cept under Yery fayorable circumstances. Foliage fair, 
growth good. 

Greenville.-Pisti11ate. Fruit large, firm and of good 
color. Foliage and growth Yigorous. Productive. A valu
able variety. 

Haverland.-Pistillate. Not so productive as Warfield 
but of larger size and much better quality and well worthy 
of being ranked among the most desirable kinds. Fruit 
stems short and unless heavily mulched much of the fruit 
will be worthless. 

Leader.-Perfect. Fruit dark reel, rather irregular in 
form; large. Not sufficiently productive for the market. 
Foliage and growth fair. 

Lovett's Early.-Perfect. Fruit of good size and form, 
bright red in color, firm and very productiYe. Foliage and 
growth good. 

Michel's Early.-Perfect. This variety is not sufficiently 
productive to warrant holding it since the introduction of the 
Beder Wood, which is nearly or quite as good a pollenizer 
and far more productive. 

Middlefielcl.-Pistillate. Fruit of good size, bright red. 
conical, firm, moderately productive. Foliage and growth 
fair. 

Mark.-Foliage and growth fair, the fruit mere worthless 
nubbins. 
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Muskingum.-Perfeet. Fruit fiat, with a hard bunch at 
the encl where it was not filled out. Not productive. Foliage 
and growth fair. 

Oliver.-Perfect. This variety is mentioned because it 
illustrat. s a fickleness in fruit production that is quite re
markable. We have grown this variety three years and have 
scarce got a berry from it, although there has been no gen
eral failure of the strawberry crop during that time. 

Parker Earle.-Perfect. Highly reported on by some 
gro-wers in the state, but at the University Farm it generally 
sets more fruit than it can mature well. Very productiYe 
where it ripens its fruit. 

Putnam.-Pistillate. Fruit of good size, light red in color. 
conical. Foliage and growth good. Moderately productiYe. 

Saunders.-Perfect. Fruit medium in size, bright reel. 
Foliage some·what diseased. 

Southard.-Pistillate. Fruit, bright red, conical, of good 
size and color. Not sufficiently productive to be profitable. 

Standard.- Pistillate. Fruit small and poor. Growth 
·weak. 

Steveus.-Perfect. Fruit small and sparingly produced. 
Gro-wth weak. 

Seedling 'No. 7 .-Perfect. (From John Little, Granton. 
Ont). .B"'ruit, very large, dark reel, productive. Foliage and 
growth good. Very conspicuous on account of its very 
dark green foliage and long leaf stalks. 

Seedling No. 9.-Pistillate. (From John Little, Granton. 
Ont). Fruit, bright red, medium size, roundish conical. 
Foliage and growth good. Productive. This seems to be a 
very valuable \'ariety. 

Seedling No. 3 7 .-Pistillate. (From John Little, Gran
ton. Ont). Fruit closely resembles the Warfield. Foliage 
and growth good. Very productive. 

Swindle.-Pistillate. Sets more fruit than it can mature. 
Fruit rather irregular, of fair size and good color. 
ately procluctirn. Growth and foliage good. 

Moder-

Tippecanoe.-Perfect. Fruit small and irregular, 
Foliage ancl growth fairly Yigorous and healthy. 

poor 
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Waldron.-Perfect.. Fruit very imperfect, not productive 
enough. Foliage and growth good. 

Warfield .-Pistillate. With us. this still ranks among the 
few most productive kinds. But in some other sections of 
the state. it is not so highly considered. It is a good ship
ping kind and is popular for marketing. Fruit only me
dium in size. 

West Lawn.-Pistillate. Fruit bright red, medium size, 
roundish, soft. Foliage and growth g')od. Not productive. 

Waupou.-Perfect. Fruit medium size, bright red, coni
cal. Growth moderate. Foliage good. The first picking 
was large and nice. After the first picking the berries were 
yery small. Moderately producti,-e. 

Williams.-Perfect. F'ruit conical, medium size. Grovvth 
and foliage good. Fairly productive. 

'Vilson.-Perfect. Fruit well known. Foliage and growth 
good. Very productive. Has done better the past season 
than for several years. 

Wolverton.-Perfect. Fruit irregularly conical, firm and 
bright red. Moderately productive. 

In addition to the varieties mentioned, there have been 
grown and fruited at the Station about four hundred seed
lings from Haverland and ·warfield crossed with Michel's 
Early. Sixty of these have been deemed worthy of further 
trial and some of them are very promising. All the vari
eties reported on were fruited in young beds. Most of 
the varieties also fruited on beds that were producing their 
second crop. In fact, the best berries came from the old 
beds, i. e., those that were producing their second and 
third crops. 

The varieties that have done best with us are arranged in 
order as to their value as follows: 

PISTILLATE KINDS. 

Crescent, 
Warfield, 
Haverland, 
Edgar Queen. 

PERFECT-FLOWERING KINDS. 

Beder Wood, 
.Michael's Early, 
Wilson, 
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LEAF ROLLER. 

Our strawberry plants have been somewhat injured the 
past season by the leaf roller, which was quite destructi\'e 
about the time the crop was nearly harvested, but by mow
ing and burning the tops of the plants and syringing the 
new foliage with Paris Green and Bordeaux Mixture the old 
beds were renewed and were in excellent condition on the 
approach of winter. 

This insect in its mature state is a small moth. For the 
first brood th0 female lays her eggs on the leaves early in 
the summer. These soon hatch into whitish worms ·which 
roll up the leaves and eat out the green tissue, lea\'ing it 
brown and dead. They go through their changes on the 
leaves and the females emerge during July. The worms 
from the second lot of eggs, which hatch in July and August, 
pass through the winter in the ground. Besides the reme
dies recommended, hand picking, or rather crushing, may be 
resorted to when the worms are not too abundant. They are 
very active and often drop quickly to the ground if dis
turbed, but one soon comes to understand how best to press 
the leaf so as to be sure and kill the worm inside. 
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