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A SURVEY or THE HISTORY,

DEVELOPMENT AND PRESENT IIEERNATIONAL

STATUS or am POTI’IZEO CERTIFICATION.

I FOREWORD.

The movement toward government-regulated seed

potato certification has been a definite one, though the

system.is still comparatively young. Its development in

the United States has been so rapid that few of those

actually engaged in the conduct of’the work have had time

to keep in close contact with the fast-shifting stage of

events. Many now find it difficult to place within their

immediate grasp the broader signifigmnce of the movement,

or the facts appertaining to its development, as these

have spread beyond their own local horizons.

It is the purpose of the writer, in compiling

this thesis, to collect and review material on the history,

development, present extent and status of organized

systems of seed potato certification throughout the world.

Stress will be laid on the situation in America, showing

the trend and effect of the movement here.

Obviously, the field of this survey is a broad

one, as it deals with material that is widelybscattered,

much of it fragmentary or obscure. The data presented have



been drawn from all the materials that were available

on this subject.

II INTRODUCTION

It seems well at the start to make clear

what the writer has in mind when he refers to "seed potato

certification".

In general terms, seed potato certification is

the recording of inspected seed potato stock, by a

recognized state or national agency, as being from

vigorous plants, and conforming to certain standards of

freedom.from.disease and varietal mixtures The term

"certified seed" as hereafter used, will refer only to
 

seed that has been passed on and approved, both in the

field and after harvest, by or under the direction of

authorized representatives of recognized public agencies.

It will bear no inferred reference to some seed which

has been classed as certified by individuals or privately-

controlled agencies.

Through the study of the history of the movement

for seed potato certification, a clearer conception of

its real purposes can be obtained. The same paramount

principles before mentioned in defining certification are



in common use by practically all of the authorized

certifying agencies. There is, however, a wide divergence

in the actual organization standards and conduct of the

work. In.this thesis, it is hoped to bring together much

of the information now available in this field, to the end

that all agencies concerned may be able to refer to this

compilation in working toward the solution of their common

problems. For those states and countries yet unorganized

for seed potato certification, this treatise may serve as

a basis from which to build up a satisfactory plan. For

students, it should furnish a general source of information,

covering briefly'the whole seed potato certification field.

The material for this thesis has been obtained

through conferences and through correspondence with:-

Secretaries of Seed and Crop Improvement Associations;

College Extension workers in Famm Crops; Horticulture and

Plant pathology, and Experiment Station workers in both

this and foreign countries; State and National Secretaries,

Ministers and Commissioners of Agriculture; Specialists

of'the Bureau of Plant Industry of the U. S. Department

of Agriculture; State Seed Inspectors; managers of State

Potato Growers Cooperatives; and others engaged or in-

terested in some phases of the seed potato industry.

Published or stenciled pamphlets, circulars, bulletins and

other printed materials from.many sources have been freely

quoted.



III HISTORY AND DEVELOPMENT

1. The Need for Certification

Our present cultivated potato (Solanum

tuberosum) was apparently first introduced into Europe

shortly after the Spanish Conquest of Peru (about 1550),

and was first brought to North America (I) by Irish immi-

grants to New Hampshire in 1718. By the later half of the

18th Century, it was extensively cultivated throughout

the temperate regions of Europe and America.

In common with.most newlybintroduced crops, the

early plantings of the potato were fairly-widely scattered

in regions where its pests were almost unknown. Until the

crop became commercially established and intensively grown,

the seed problem.did not seem.serious.

The matter of climatic adaptation soon presented

itself and it was recognized that in order to produce seed

of a satisfactory vigor the proper environment was necessary.

Many of the sections of the world into which the potato

had been introduced did not offer such an ideal climate

for the new crop. In these situations, high temperatures

maintained during all or a part of the growing season

seriously hampered the reproductive value of the tubers.

The work of such investigators as Bushnell (2) has proven



that unfavorably high summer temperatures do not cause

the degeneration of potato seed stock directly. The

so-called "running out" of the potato is due entirely to

the presence of the virus or degenerative diseases. Hot

weather favors their development.

Growers complain-
 

This explains thy the potato cannot be expected

to successfully reproduce itself in some countries, and in

certain sections of many other countries. Growers in

many of the southern, central and western states of our

own country can produce good crops of table-stock, but they

must rely on northern growers for their seed. Before the

advent of seed potato certification, it was extremely

difficult for these seed-buying growers to obtain stock of

known.and standard quality. Large losses annually could

be traced to poor and diseased seed. Kr. H. R. Talmadge

(3) of the Long Island Potato Exchange estimated that the

growers of Suffolk County, N. Y. lost #500,000 in 1913

because of poor seed. The mixture of varieties and degener-

ative diseases were the common troubles experienced.

harkets for table stock were even than asking for better

uniformity in quality, and this required the use of unifdmn

seed stock by the growers. These growers desired seed

pot toes in carload lots, of a single variety, true to name



and free from disease; but such stock was not available.

From.the Extension Workers-

tate extension and experiment station workers were

confronted with these same problems. As expressed by

Dr. rel T. Cook (4) of New Jersey ~"During the past five

years there has been an increasing number of complaints con-

cerning the character of the seed which we have been using.

These complaints involve two points: purity and freedom from

disease. nixed seed hampers the industry in many ways,

and is frequently the cmxse of greater losses than the

northern grower can appreciate. It is also true that virus

diseases are responsible for heavy losses, and that the seed

coming to use is very badly infected."

Economics Involved-

Competition for sales was keen and it often

forced the seed grower to extremes in.keeping down his cost

of production and hence his prices. Still, in 1913, we

find the growers of not only Long Island and New Jersey-

but also those of Virginia (5), North Carolina and Florida

evincing a willingness to pay from 25 cents to $1.00 a barrel

more for seed stock that was kppfln to be true to type.

Higher prices at that time did not insure high quality from

year to year. much of the "seed-stock" on the market was

hardly better than ordinary table stock.



The fault was not all with the seed growers.

Many northern farmers were then producing high-grade seed

potatoes. Others would have been glad to supply such an

article if the prices received would warrant the trouble

involved in producing and marketing them. The system of

classification and distribution then in effect did not

afford the grower sufficient means of convincing the pur-

chasers of the suprrior value of his stock.

Low Yields-

There was also the matter of low yields. Our

average production in the United States was as low as 82.5

bu. an acre back in 1898-1902, and for 1909-1915 it was

only 97.5 bu. For this last period, Canada had an average

of 161.2 bu. to the acre, and practically every European

potato producing country but Italy had a yield about double

that of our own. This advantage was due in part to theInore

favorable climates of these other countries, but it is

nevertheless true that the use of a higher quality of seed

over a period of years will invariably tend to raise the

average yield.

Dr. William Stuart (6) of the U. S. D. A. had this

point in mind when he stated thawif the Southern trucking

sections of the Atlantic seaboard could be planted with

high-grade seed in 1915, the crop, under normal seasonal

conditions, would be increased at least 25 per cent. Tie





only additional cost to the grower would be a reasonable

advance in the purchase price of the seed and the extra

cost of harvesting and marketing a larger crop. Even up

in 1925 (after we had benefitted by ten years of certification)

Dr. Stuart (7) stated that if in any given year it were

peasible to plant the entire potato acreage of the United

States with first-class seed stock, the total production

would be increased 10 to 25 per cent. Based on the average

production from 1918 to 1922, this increase would have

represented from 59 to 79% million.bushels, or an increase

in money value of $40,555,000 to $106,555,000.

The need-

In view of the facts that have been presented,

it is quite evident that there was a real need for a re-

organization of the seed potato industry, from both the view-

point of the producer and of the planter of seed stock.

Official regulations were important in setting up a reliable

means of determining disease_freedom, varietal purity

and productiveness. It fell the lot of the potato specialists

of the United States Department of.Agriculture to start

the work toward the solution of these pertinent problems.

2. The Origin and Progress of Certification.

a. In America

(1) The United States

If we go back twenty years to 1910 and review



the knowledge of potato diseases then available, we will

find that very little was known of our present degenerative

diseases, and much confusion existed. Dr. Erwin Snith(8)

had described the Fusarium.wilt, and German writers were

publishing on "Blatt—rollkrankheit". Tobacco mosaic was

pretty well understood, but no virus diseases of the potato

had been much studied.

The Work of Dr. Orton-

The late Dr. W. A. Orton, who at that tine headed

the plant pathology work for the Bureau of Plant Industry

of the U. S. Department of Agriculture,:might properly be

termed ”the Father of Seed Potato Certification in the

United States". Through his official duties Dr. Orton came

in close contact with the needs of the seed potato industry

in this country. The work already done by the Germans

attracted his attention, and in April 1911 he went to Europe

remaining there until November of that year. Mbst of his

time while there was spent in acquiring an understanding of

their point of view, and in.comparing the field.symptams

of potato diseases in Europe with those in America.

Here, in Dr. Orton's own words, are the results

of this trip which led up to the start of our present potato

certification system.- " The following year, 1912, I spent

in field work in the United States and was able to make

differential diagnosis of a number of troubles that had
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been confused and to point out some undescribed potato

diseases. In the U. S. Department of Agriculture Bul. 64,

"Potato Wilt, Leaf-Roll and Related Diseases", I described

Verticilluim wilt as distinct from.Eusarium Wilt, and potato

leaf-roll as a non-fungus trouble. Potato mosaic was

described for the first time, and curly—dwarf, which has

later been sub-divided into a number of virus troubles.

my'manuscript also contained a chapter on streak disease,

but this looked so much like a bacterial trouble that I

finally with-hold it and did not publish it until 1920

(Phytopathology, Vol. 10, E0. 2).

"Later workers, particularly Schultz, have completed

these investigations until we now have more than a dozen

virus diseases of the potato and a number of special

pathological pictures due to combinations of two orxnore.

, "While the true virus character of these potato

diseases and their transmission by insects was not understood

in 1911, the relation of their spread through infected seed

had become evident to observers, and I fOund in practice in

Germany a system of "Anerkennung" (recognition). This was a

somewhat informal arrangement by which potato fkalds were

examined by plant pathologists and a statement of disease

freedom given to the intending purchaser. It served as a

starting point for the American system.of seed certification,

which has grown to be much more highlyborganized and

practiced on a vastly larger scale than anything in Europe."
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Dr. Orton (9) presented a paper on his revised

classification of virus diseases of the potato at the

meeting of the American Phytopathological Society in Cleveland

on December 51, 1912.

Wisconsin the pioneer-

The first definite step toward the adaptation of a

seed potato certification system in this country was taken

by Wisconsin. The Wisconsin Potato Growers Association,

under the leadership of Prof. J. G. Nilward, had already

taken an advanced position in the development of a pure stock

of seed potatoes. Early in 1915, an informal conference

with Dr. Orton was held in the office of Dean Russell of

the College of Agriculture, Prof. Milward and Prof. L. R.

Jones being among those present. The certification idea of

Dr. Orton fitted in well with the program that had already

been started, and it was promptly adopted.

This first Seed Potato Certification Service in the

United States was thus organized by the Horticultural

Department of the University of Wisconsin. About forty

growers applied for inspection in the summer of 1915, and that

fall certificates were issued on about 50,000 bushels of seed.

Dr. Orton's Plan-

At the fifth annual meeting of the American Phyto-

pathological Society, held in Atlanta, Georgia, December 50,1915



to January 2, 1914, in conjunction with the American Associa-

tion for the Advancement of Science, Dr. Orton (10) first

brought his ideas on certification into a definite expressed

plan through a paper called "Inspection and Certification of

Potato Seed Stock". His presentation follows-

"A system of official inspection and certification

is proposed to be established in each of the seed-growing

states to provide a means for securing better quality in

seed potatoes, with particular reference to freedom from

disease, varietal purity and vigor. This inspection, which

would be voluntary and at the request of the gr war, would be

accomplished through a State agency such as the Experiment

5tation and protected by suitable legislation penalizing

misuse of certificates. The grower should pay the cost of

inspection.

" The certificates would be based on field inspections

of the grower's cr0p supplemented by a field test to be

carried out in the home state and duplicated in the State

Where the seed will be sold. Two field visits would be

required: the first at blooming time, the second just before

the foliage dies in the fall, and in certain cases a third

inspection of‘the stored tubers should be made just prior

to shipment.

”The requirements for certification weuld be:

uniformity to type, freedom.from.mixture of other varieties

exceeding 1 per cent, uniform size, not over 5 per cent of

the tubers shipped weighing less than 2 ounces or over 5 ounces,

and freedom from dangerous diseases.



"The presence of the following diseases should

disqualify for certification: powdery scab, wart, eel worm,

Fusarium.wilt, southern brown rot and leaf roll. Other

diseases should receive Special consideration as fellows:

“Oospora scab No potatoes should be included
 

which have any deep scab nor over one—fourth of the surface

covered with scabs, nor may the grower deliver stock on

which slight scabs occur on.more than 10 (?) per cent of the

tubers.

"The presence of Rhizoctonia sclerotia shall be

indicated on the certificate and the grower should not include

heavily covered tubers in certified stock.

"Silver Scurf if found, sha11.be:mentioned in the
 

certificate.

"If more than one-half of l per cent of blackleg

occurs in the field, the inspector shall exclude the stock

from.certification.

” The presence of Phytophthora in the field shall be

reported in the certificate and the purchaser may require

a third examination of the stored potatoes prior to shipment.

"Freedom.from any Fusarium dry rot or other types

of storage rots cannot be guaranteed except after a special

third inspection.

"If over 2 per cent of distinct curly dwarf is

present and if over 5 per cent of hills with weak or poorLy

developed foliage occurs, or if among the sample hills

harvested over 5 per cent yields less than 1 pound

of marketable tubers, certification shall be refused for the

entire stock."
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The Potato Association of America.

At the first meeting of the then-called National

Potato Association of America (11) held at Cornell University,

February 10-11, 1914, this organization went on record as

sponsoring a system of certification. This was stated in

Article 2 of the original Constitution of the Association

which read — "To encourage a system of pure seed certification

through field inspection of the growing crop." In Section

8 of the By—Laws, under Committees, the first of ten standing

committees listed was -"Seed Improvement and Certification".

This Committee has continued to function as an

integral part of the Associatiwn's activity ever since that

time. It has collected and disseminated informrtion relative

to certification, recommended changes in the rules and

regulations whenever they were thought advisable, and has

strived to bring about a closer cooperation and coordination

between all of the agencies interested in the production of

better certified potato seed. Practically all of the

information immediately available on the progress of certifi-

cation in America now comes from.the annual printed reports

of this "Seed Certification Committee".

The Chairmen of this Committee since its appointment

in 1915 have been - M. F. Barrus (1915;19); , A. G. Tolaas

(1919-25), H. 0. Werner (1925-24) and wn. H. Martin (1924- ).

In connection with.this first meeting of the

Potato Association of America, Dr. Orton (12) read a paper





on "Improvement of Potato Seed Stocks Through Official

Inspection and Certification." This report was in substance

practically the same one that he had given the previous

month at the Atlanta, Georgia meeting.
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Philadelphia Conference-

The first official conference on potato certi-

fication (14) was held in Philadelphia, Pennsylvania on

December 28, 1914, the day preceeding the sixth meeting of

the American Phytopathological Society. This conference

on state standards for Potato Seed Inspection and Certi-

fication was called by the Bureau of Plant Industry of the

U. S. D. A., all of the states and foreign countries were

invited to send representatives. Thirty-six delegates

from.twelve states- Ohio, Pennsylvania, Minnesota, Michigan,

New Ybrk, New Jersey, Connecticut, Kansas, Karyland, West

Virginia, Louisiana and Wisconsin and from three foreign

countries Canada, Ireland and Germany, as well as the

scientists of the U. S. D. A. attended this meeting. Dr.

Orton brought forward an outline of a proposed standard for

seed certification which he had developed. This was virtually

the same as the one already outlined at the Atlanta, Georgia

and the Potato Association of America meetings.

The object of the conference, as then stated by

Dr. Orton himself, was based on the assumption of the

forthcoming organization within the various states of a seed

potato inspection service. To quote Dr. Orton - " It

presupposes a movement for the betterment of the potato industry,

through the improvement of seed potatoes, through the

development of specialized growers of seed potatoes, and

through an organization created to control diseases and to

reduce varietal mixture, to improve varietal types, to be
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stimulated by the inspection service organized by the

state for the purpose of inspecting seed potatoes and

granting certificates to such as may be found worthy of

such certification through their varietal purity and freedom

from disease."

With Prof. A. D. Selby of Ohio as chairman

and Dr. Orton leading the discussion, the conference

afforded an excellent opportunity for the exchange of ideas

on the following topics:-

1. Standards of varietal purity and freedom

from.disease.

2. Organization.

3. Methods of Inspection.

4. Legislation.

A great many constructive suggestions were furnished

by Dr. William.8tuart of the U. S. D. A. and by Prof.

L. R. Jones of Wisconsin. Dr. Otto Appel of Germany con-

tributed much of value through his explanations of the work

as carried on in his home country. The general result of

this conference was the stimulation of interest in the

formulation of efficient systems of seed potato inspection

and certification in the various states.

Repprt of the Certification Committee-

The first recorded report of the Seed Certification

Committee of the Potato Association of.America (15) was



given by its chairman, Dr. H. F. Barrus, at the third

meeting in Washington, D. C., I5over.r1b._-r 15~l4, 1916. This

was a very comprehensive paper which considered the organ-

ization, standards and progress of the work up to that date.

Dr. Barrus concluded his report with a set of recommendations

which he called - "Qualifying conditions for a Certification

Service". This was a summary of the opinions evolved from

the Philadelphia Conference of 1914, as they had been sorted

and evaluated by the Committee. The suggestions of the

Committee for-the continuation and extension of the work may

be outlined as follows:-

General-

1. That seed potatoes be planted in.regions

suitable for their production.

2. That only varieties adapted to the region be

grown for certification.

5. That only one late and one early variety be

grown by each association, and that only one variety shall

be grown by an individual.

4. That local seed improvement be encouraged through

the formation of local.associations.

5. That special care be taken in selecting the

original seed for certification.

6. That improvement be secured and continued by

hill selection and by the maintainance of a seed plot on each

farm;



Horticultural Standards-
 

1.

some well

2.

3.

5.

6.

7.

mar

Varietal classification - group name, except

ked varieties.

Conformity to type to be stressed.

Purity of seed stock - 5%.foreign mixture

allowed.

Size - 2-10 oz. for early and 2-12 oz. for late

varieties.

Ccneral appearance - reasonably uniform,

smooth and free from blemishes.

Good cultural methods - excessive weeds or

insect injury'may reject.

Satisfactory yield - for the variety and season.

Pathological Standards-
 

l.

3.

4.

5.

Freedom.from wart and powdery scab.

Practical freedom.from black leg, wilt and

serious Rhizoctonia.

Practical freedom.from.leaf roll, curly dwarf,

mosaic and other weaknesses.

Tolerance of 5% weak hills, to be removed

before harvest.

Freedom.from serious infection other diseases.

Tubers should show little blemish from.scab,

Rhizoctonia or other diseases.



Inspections-

Three to be made-

1. About blooming time.

2. Before harvest.

5. After Harvest.

Organization-

To suit conditions within the state concerned.

Financial Support-

Service should be self-supporting, through entrance

fees, prices on certificates and on tags.

Marketing-

1. Sacks should be of uniform size.

2. Shipping inspection should be made.

5. Tags should be attached at this inspection.

Guarantee-

Tag statement should give confidence to customer

but not bind the certifying organization to a guarantee.



-23-

Further Suggestions-

In its 1917 report (16) the certification committee

made some additional suggestions as follows:-

1. That exceptional care be taken to recognize

the presence of mixtures, degenerate hills and virus diseases.

2. That frequent timely inspections be made for

the recognition of diseases and mixtures.

5. That certified seed be marked so that the

planter can determine its source.

4. That varieties be sold into only those localities

to which they are adapted.

5. That every effort be made by certifying

organizations to locate complaints, determine causes and make

adjustments.

Emergenpy Inspections-
 

As an emergency war measure (16), inspections were

made in 1917 in the states of Colorado, Indiana, Maine,

thhigan, Minnesota, New Hampshire, Vermont, Wisconsin and

New York by the U. S. Department of Agriculture, Cooperating

in each case with the State College. Some independent work

was done by the New Yerk State Food Commission, and in all

nearly 2,000,000 bushels of seed were inspected and registered

in this:manner. This work was approved by the Certification

Committee, but the seed registered should not be confused with



certified seed, as much of it passed only bin inspection

and none of it met the certified reouirements.a

The Progress of Certification-

In the meantime, the actual organization and

development of state systems of certification had been pro-

ceeding rapidly following Wisconsin's 1913 venture. Idaho,

Maine and Vermont started to certify in 1914; New York and

Maryland in 1915, and Colorado in 1917. Ohio started the

work in 1918; California, Minnesota, Nebraska, New Jersey

and North Dakota in 1919; Hichigan, Oregon and Wyoming in

1920; Montana, New Hampshire, Pennsylvania and Washington in

1921; and Kentucky, South Dakota and Utah in 1922. Thus in

1922, twenty-three states were certifying seed potatoes. This

is the largest number of states that have ever been active

in the work in the United States. Utah discontinued the

service in 1924 because of unfavorable soil and climatic

factors. Only 2,300 buShels of seed were certified by this

state in her two years of inspections. Since that time, only

twenty-two states have carried on the monk. Further details

of the advance of certification in each of these states are

given in Tables I to VI which follow this section of history.

Grading Receives Attention-

The outstanding development of the start of the

second ten years of potato certification in this country, in



the year 1925, was the increased attention given to seed

grading. This work had been stimulated by the establishment

of the U. S. Standard Grades in 1917, but in 1921 (17)

only six of the certifying states had grading inspections.

It was encouraging to note in the surveys of 1922 (18) and

1923 (19) that practically all of the states required a

grading inspection in which the minimum standards conformed

with the U. S. No. 1 Grade. Extensive tests on certified

seed were being carried on cooperatively in many of the seed-

consuming states by the certification authorities.

Less attention was paid to production problems in

1924, and more attention was given to effective standards,

advertising and distribution. The most notable advances

recorded by the certification committee (20) were:-

1. Increased number of field inspections.

2. Improved grading of certified stock.

5. more rigid control of virus diseases because

of a better knowledge of symptoms and control.

4. Increased use of seed trial plats to check the

effectiveness of field inspections.

5. Great increase in the volume of certified seed

produced.

Raising Standards for Certification-

 

At the twelfth annual meeting of the Pot to

Association of America, held December 29-51, 1925, at Kansas

City, Hissouri, the Seed Certification Committee (21)
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made a strong plea for more efficient inspections and

higher uniform standards. Included in the committees

recommendations were the consideration of:-

1. The acreage which one grower should be

allowed to enter.

2. The acreage which can be adequately inspected

by an inspector.

5. The number of hills to be counted in field

i spections.

4. The training of inspectors through a careful

study of demonstration plots and through regional conferences.

5. The adoption of uniform disease tolerances.

6. The protection of certified seed from fraud,

either through the use of trade marks, or the adoption of

a U. S. Grade.

7. The election of a permanent certification

Committee.

A definite move toward uniformity of inspection

standards was made in the form of’a proposed set of rules

for use by all states. The tables which will follow giva351

summary of the standards in use in 1925, together with the

standards proposed by the Committee. This report has proven

helpful in standardizing inspection and certification in

the various states.



Kansas City Standards- 1925

Field Inspections-Allowances

 
 

 

Per cent first inspection Per cent second inspection

Mean Min. Proposed Kean Min. PrOposed

Max. Max.

Curly

Dwarf 5.5 1 - 5 5.2 1 - 5

Leaf I‘Oll 504 2 ‘- 5 5.0 2.4 l "" 5 1.0

Spindle

tuber 5.5 2 - 5 2.0 2.9 1 - 5 2.0

Yellow

dwarf 1.8 1 - 4 0.5 1.5 0.5 - 5 0.5

Giant hill. 5.0 l '5 1.0 2.0 .1 "' 3 0.5

All

combined 5.2 5 - 10 5.0 4.7 2 - 5 4.0

BlaCkleg 1.8 l " 3 1.0 1.4 005 " 3 1.0

Wilt 205 l "' 5 2.0 109 005 " 3 1.0

Bhizoc-

tonia 600 4 " 10 300 2.7 1 "' 5

Total

diseases 7.0 4 - 10 7.0 6.4 2 - 10 5.0

weak

Plants 4.0 2 "' 5 300 0.3 O " l 0.25

Variety

mixmre 2.5 0 "’ 5 2.0 3.0 l "" 5 0025



Bin nspection - Allowances

 
 

Per cent

mean Min. & Max. Pronosed

Yellow Dwarf 0.5 0.5

Spindle tuber 2.4 1 - 5 2.0

Wilt or stem

end browning 5.0 2 - 10 4.0

Rhizoctonia 8.1 5 - 12 10.0 *

Scab 6.9 5 - 10 10.0 *

Late Blight rot _l.7 l - 2 1.5

Total disease 10.7 10 - 12 10.0

* Ten per cent Rhizoctonia or scab, or ten per cent combined.
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The report of the Certification Committee (22)

for 1926 showed a decided tendency toward the general use of more

rigid inspection standards. In 1922 (18) only two virus diseases

had been listed, mosaic and leaf roll. The limit of tolerance

for mosaic at the first field inspection was 5 per cent in six

states, and 10 per cent in 9 states reporting. In 1926 (22)

only one state permitted 10 per cent of mosaic at the first

inspection, 4 allowed 5 per cent, 8 allowed 5 per cent and only

2 allowed 2 per cent. Besides mosaic and leaf roll, curly dwarf,

spindle tuber, yellow dwarf, giant hill and witches broom were

listed as virus diseases.

Further advances-

 

At about this time, the use of the seed sample

trial plot first came into prominence, 10 states requiring it in

1926. Tuber-indexing was being practiced by 193. chigan, New York,

Minnesota and Wisconsin. {ore attention was being given to the

parent stock planted by certified seed growers and the trend was

toward more field inspections.

Just prior to the Nashville, Tennessee meeting 'of

the Potato Association of America, December 28-50, 1927, 17 of

the 22 certifying states reported that they were operating under

standards which met those suggested at Kansas City in 1925.

at the Nashville meeting, the Certification Committee (25) sub-

mitted a detailed plan for the adoption, copyrighting and

protectionbf a national trademark for certified seed potatoes.



Their plan included the formation of an "Association of Seed

Potato Certification Executives" to be affiliated with the Potato

Association of America in this special work. The suggested plan

provoked considerable discussion but it was not especially well

received.

And so, we have traced the development of seed

potato certification in tiis country through the past twenty

years. Great advances have been.made and recorded and we find the

industry of today firmly established. Still, possibilities for

continued advances and development seem.a1most unlimited. The

tendency is not only forward but upward.

The tables which follow will serve to present data

regarding the past development which may later be of interest

and of use. Though much of these data are incomplete, they are

apparently the most authentic infonnation now available.
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Table I - The AcreageEntered

 

State Year 1921 1922 1924 1925 1928 1929

started

1. California 1919 795 1554 60 150

2. lColorado 1917 800 250 520 1684 559

3. Idaho 1914 4086 1800 7625 3243

4. Kentucky 1922 195 205 205 153

5. Maine 1914 1515 2802 25517 18511 25545 15529

6. maryland 1915 515 541 581

7. IMichigan 1920 1050 . 5196 2508 2145 5742 5855

8. Minnesota 1919 4582 5550 6141 4664 9760 6792

9. IMontana 1921 445 1276 251 481 2594 1152

10. Nebraska 1919 1085 4500 5558 5000 8916

11. NeW'Hamp-

shire 1921 108 47 120 49

12. New Jersey 1919 908 765 757 716 587 621

15. New York 1915 1658 1592 1485 2594 2656

14. Nerth Dakota 1919 8615 4745 4164 10710

15. Ohio 1918 95 48

16. Oregon 1920 1555 2992 1990 1120

17. Pennsylvania 1921 400 988 421 66 550 452

18. South Dakota 1922 850. 526 589 755 558

19. Vermont 1914 782 1100 700 875 1179 1004



 

   

Table I (continued)

State year 1921 1922 1924 1925 1928 1929

started

20. Washington 1921 572 1210 124 275 945 616

21. Wisconsin 1915 5000 4225 4250 2555 4084 2719

22. Wyoming 1920 500 5725

TOTAL 17905 42447 54228 41509 62109 66975

Utah 1922 75



 

 

Table II- Number of Growers and Acres per Grower.

State 1921 1922 1925 1928 1929 '21 '22 '25 '28 '29

Growers Acres

Cal. 27 4o 6 29 29.4 58.5 10.0 4.4

001., 110 59 224 75 7.5 8.2 7.5 7.7

Idaho 798 160 600 258 5.1 11.2 12.7 15.6

Ky. 51 52 25 I 6.6 6.5 6.7

fie. 118 240 625 516 11.1 11.7 29.4 50.1

Md. 85 177 4.0 5.5

Hidh. 146 552 525 825 802 7.1 6.0 6.6 4.5 7.5

Minn. 504 441 511 581 488 9.1 8.0 9.1 16.8 15.9

Mont. 78 246 44 277 110 5.7 5.1 19.2 8.6 10.5

Nebr. 62 298 114 254 17.2 15.1 26.5 58.1

N. H. 18 6.6

N. J. 85 105 81 74 64 10.7 7.4 8.8 7.9 9.7

N. Y. 272 208 182 254 241 6.0 8.1 9.4 10.9

N. D., 855 125 450 10.5 55.8 24.9

Ohio 22 9 4.5 5.5

Ore. 288 290 152 4.7 10.5 10.5 7.4

Pa. 187 55 84 5.5 10.5 5.1

S. D. 158 85 70 58 6.0 4.6 4.7 14.7

Vt. 205 277 180 248 149 5.9 4.0 4.8 6.2 6.7

Wash. 105 188 58 151 154 5.4 6.4 7.0 11.0 4.6

Wis. 570 560 259 571 262 8.1 7.6 9.8 10.4

Wye. 202 18.4

TOThL 2558 5489 2801 5914 4426 7.6 7.7 14.8 15.8 15.1
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Table VI Bushels Certified per Acre

State 1921 1922 1925 1928 1929

Cal. 214 72 200 ' 152 206

Colo. 168 152 75 168

Idaho 169 62 75

Ky. 86 80 176

Me. 558 250 188 505 370

Ed. 132 ‘ 94 118

rich. 147 150 120 207 152

Minn. 160 126 170 204 170

ment. 105 157 144 70

Nebr. 69 47 65 42

N. H. 167

N. J. . 160 107 173 115

N. Y. 210 170 193 231 223

N. D. ‘ 74 84

Ohio 157 145

Ore. 87

Pa. 566 215 247

S. D. 43 135 90 124

Vt. 208 213 245 223 149

Wash. 53 123 79 95

513. 167 200 172 156 149

Wyo. 54

 

TOTRL 156 123 155 210 164
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2.a .(2.) Canada

The early deve10pments of seed potato certifi-

cation in the United States and in Canada have such a

common ba kgrcund that it is hardly possible to separate

1hem. Both programs had their inception in tin same general

need and at about the same time. Because of her more unified

governmental organization, Canada has perhaps been able to

P
—
J

wor7 out plans more methodically and completely. Generally

stated, however, the developments in the two countries have

paralleled each other from.the start ani the utmost spirit

of COOperation and good-till between the various agencies

concerned has prevailed throughout.

Leaf roll.and nosaic were first observed as such in

Canada in the summers of 1913 and 1914. In his report for

1915, the Dominion Botanist, Dr. H. T. Gussow (25) discussed

these two diseases and even went so far as to recommend that all

fields showing more than 5 per cent of infected plants should

be discarded for seed. Dr. Gussow's work was closely in harmony

with that then being done by Dr. W. A. Orton of the U. S.

Department of.Agriculture. He had accompanied Dr. Orton and

Dr. Appel of Germany on a part of their 1914 summer tour of

the principal potato sections of'the United States. From.this

trip, he gleaned many ideas which later influenced his part

in the setting-up of seed potato certification in Canada.

a

The work in Canada from the start has been under the super-

vision of the Division of Botany of the Dominion Department of

-griculture, headed by the Dominion Botanist, Dr. Cussow.





Representatives of this Doninion Division were

active participants in the lhiladelphia Conference (14) of

December 23, 1914 on Standards for Seed Potato Inspection and

Start of nopection work

U
s

C
O

For several seasons, the plant ii .558 inspectors

of the Division had been.conducting roguing demonstrati~ns and

field inspections of seed potatoes on a sm;ll scale. The

object was to reduce varietal mixtures and diseased plants.

The benefits of'the work, as given by Dr. Gussow (26) were--

(1) Reduces the disease present and improves

general stand.

(2) Encourages fiie farmers to take up the work

themselves.

(3) Affords an Opportunity for educational work on

diseases and disease control.

(4) Serves as an economic potato disease survey.

(5) Improves the market value of Canadian seed.

In the summer of 1915, about 100 farms were in-

spected in this manner on Prince E ward Island. Over 100

fields were rogued in New Brunswick and the crops of 55 of these

were recommended to prospective buyers for seed purposes.

A similar survey was conducted in Nova Scotia. In each case,

1

a record was Kept of the percentage of diseases and of foreign
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varieties rogued out, and the field inspection was followed

by a bin or cellar inspection. A number of valuable

statistics were acainulated. a large part of the success

of anada's system of certification from nae beginning can be

traced to the complete set of records always kept available

H
)

8 reference purposes, thich started nith the data just

mentioned.

This sane general procedure of conducting; a coz'slbined

survey'and educational program in each province before wiy

actual inspections for certification were made was typical

of the Canadian method. Two years of preliminary‘womr usually

preceded the start of inspection.

The Start and Spread of Certification

Certification was first made in 1916 (27) in the

three maritime provinces of Prince Edward Island, Hen

Brunswick and Nova Scotia. In the last-named province, a

limited number of crops of the Garnet Chili variety were

certified for eXport to Beiiuda. This was the start of the

now famous Canadian certified potato seed export trade.

Inspection ani certification was extended into

Quebec and northern Ontario in 1918 (27); into southern

Ontario and Kanitoba in 1920; and into Saskatchewan, Alberta

and British Columbia in 1921 (2S).



Organization
 

Until 1918, the work in Prince Edward Island and

Nova Scotia had been conducted by the Botany Division officer

in charge of the Charlottetown (P.E. IJ Laboratory; and that

in New Brunswick and Quebec by the officer in charge of the

Fredericton (N. B.) Laboratory. In 1918, becaise of the

increased scope of the work and the desire for unifomnity of

standards and methods, the whole was placed under the amitrol

of one man, who was Dr. Paul. A. Hurphy of the P. E. I. Station.

The inspection service had becone so widely

established by the spring: of 1920 (27) that it was deemd

best to place it in direct charge of the office of the Dominion

Botanist, at the Central Experimental Farms, Ottawa, which

office had already supervised the work indirectly. George

Partridge was made the first Chief Inspector in Charge.

He was succeeded by'JOhn.Tucker in 1926.)

In British Columbia, the work was originated by

the Provincial Departnent of Agriculture. Starting in 1924,

the inspection work was carried on cooperatively between the

Provincial and Dominion Departments of Agriculture. The

Dominion authorities took over the work entirely in 1927,

thus placing all nine provinces under one head, with one

set of stardards, rules and regulations.

It was interesting to note in 1927 (29) that the

total cost of the Canadian Iispecti on Service for certifying

potato seed was estimated at $78,000. Two senior inspectors
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Certi ficati on Standards

In the development of fine first Canadian work,

and up into 192 , only one field and.one tuber inspection

was made. Complete records were made on each inspection and

were filed in the Central 0f'.'ice. Two grades of seed were

passed at that time as follows:-

  

Field Inspection - all diseases,

weak and foreign plants allowed 535 733

Tuber Inspection - all diseases,

injuries and impurities allowed 105% 1253

A final supplementary or shipping inspection was

introduced in 19:30 on all potatoes shipped out of the

producing area. Tags were issued b;- the inspector and placed

by him on the shipment at the point of loading.

"Ifiix d" or "unknown" varieties were the cause for

much of the disqualified acreage at the st art. Government

workers paid considerable attention to the introduction of

pure seed of one variety into some sections. The Department

of Agriculture even purcinsed a quantity of certified seed

from I'Iew Brimswick {growers for distribution in other sections.

In 1920 (2'7), the 1T0. 2 grade was abolished, and all

fields which met the Grade 1:0. 1 standard at blooming: time

I O

u

were iven a second inspection just before maturity.
(n.

C.

\J



Due to the difficulty sometires experienced in

recognizing; the pi esieice of leaf roll and mosaic, the

standards were raised in 192 (30) t) cut out all allowance

for weak plants. As a further check, the right vas reserved

to reject a field on die basis or its pas history in regard

to virus diseases. This vaSifade possible by the mai ntainance

at headgnarters of a con;lete card index systdn, containing

0

the h story and behavior of'hundreds of lots of seed inspected

.1. 4.1.,

year by year, .Ofcther with their origin. A questionatle

field could thus be traced back for seve:.l years and possibly

disqualified, even if the current report were favorable. The

value of such a syst3m.in guara:iteeing Quality in seed stock

offered for sale is obvious.

The following amounts of disease v.ere preese.nt in

fields accepted for certification (Bl) in 92 :-

Blackleg - .47%, Leaf roll - .Gifl, IIosaic - 1.0 p, and Wilts -

.145, or a combined average of 2.2%. Ei.izoctonia:as reported

as being by far the most serious tuber disease.

q

Permanent Standarcs
 

Inspection standards were f01rulsted annuallr up

until 1928. In this year (7l) tne first set of "permanent

standards" were adopted. Thore were ap13licable to all in-

pecti"ns of potatoes for seed certification wade in[
1
"

Doniziion.



The standards first rut irto use in 232 were

slijitly modified for the 1925 ins ections (32). Tiey

:-

were then as lollOWS:-

 

 

Field % allowed Tuber %

allowed

Blackleg 5 Set rot (bacterial) 2

Leaf Roll (curly

dwarf, etc) 2 Late blight and dry rot 5

Mosaic 2 Common scab ard Rhizoc-

tonia - severe 5

Wilts 5 Powdery scab 1

Foreign l Necrosis, WiltS and

internsl discolor. 5

Total 6 Total* 10

*No more than 2 per cent of the tubers shall be foreign,

badly off-type, or damaged by sunburn, cuts, cracks, bruises,

insects, etc.

He frost injury shall be allowed.

Eot more than 5 per cent by weight of the tubers

shall be below 3 ounces or above 12 ounces.

Two field inspections were instituted in 1925, one

at the time of blossom, and tie second 5 to 4 weeks later.

Practically all of the fields rejected that year were not

plantedvdth certified seed.



In addressing the twelfth annual.meeting of

'fii Potato Associztion of America at Kansas City, Xissouri,

December so, 1925, D. J. IIacLeod (as stated the chief

problems of certification in the Dominion as --

1. Continued use of uncertified seed as parent

stock.

2. Difficulty in obtaining field registrations

from the grower by the required date set.

3. Unfair complaints due to poor storage of

seed after certification and shipment.

4. Elimination of oversized seed in grading

certified stock.

5. Use of bogus certification tags.

6. Growing of seed potatoes in unsuited localities.

Tagsire Certified Seed

To add a distinctive note to Canadian certified

seed of the two most important varieties, and to facilitate

the tag inc Operation, specially printed tags (34) yellow

in color for the Irish Cobblers and green for the Green

hountains, were first provided in 1926. ther varieties,

making up less than 10 per cent of the crop, were marked

‘

with the standard Duff-colored manilla tags as provided

before. All seed was tagged as "Extra No. l", which meant

that it was up to the requirements of the inepection stand-

ards already given. The date of issuance was stamped on the
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front of each tag, to give a check on storage difficulties

after inspection.

The Export Trade Developnant

he demand fbr Canadian certified seed stock for

export increased rapidly from.the time of the first shipment

to Bermuda (27) in 1916. Buyers in.the United States

especially soon appreciated the uniform.quality of the seed

from.the maritime provinces of Prince Edward Island, Nova

Scotia and New Brunswick. The demand was so brisk, and the

prices so high in 1923, that some difficulty (32) was experienced

in these provinces with getting the growers to carry over

enough seed for their own planting the following season.

This export demelopment became of real economic

impOItance, and it has effected the standards of Canadian

seed, because the government certification authorities

realized that to retain and increase the foreign demand they

would have to nnintain the highest possible level of quality.

In 1927 (29), $1,500,000 worth of certified seed

was exported to the Atlantic seaboard states of the United

States, to Cuba,_Bermuda, Jamaica and British Giiana. The

following are estimates of the shipments to the United

States for four representative years:

1920 - 48,750 bu. 1926 - 973,600 bu.

1921 - 61,100 bu. 1927 - 1,100,130 bu.



(
.
‘
l

t
o

A limited number of sales have been made into

the western United States from British Columbia and Alberta.

This trade (35) was started with some trial demonstration

shipments into California and Oregon in 1925.

Prince Edward Island has continued to expand her

acreage until she now ranks as the leading certified potato

seed producing state or province in America. This little

island province of only a million acres (about the size of

Long Island) and 95,000 inhabitants has an ideal potato

soil and climate (56), and is further aided by excellent

facilities for shipping by rail or water. Host of the seed

from.the Island is sold through the COOperative Potato

Growers Association, the principal shipping ports being

Charlottetown and Sunnerside in the fall, and Georgetown in

the winter season. About 51 per cent of the total potato

acreage, or 24,815 acres, was inspected for certification in

1927 (29) and 81 per cent of this passed. The average

yield for certified fields was about 500 bushels to the acre.

Only the Irish Cobbler and Green Ecuntain varieties were

handled. Further facts are given in Table IV which follows

this section.

Changing Standards

Although a so-called "permanent standard" had

been set up and put into use in 1922 (31), it was found

advisable to make occasional changes in this standard as



I
‘



unforseen conditi:ns warranted it. ne revision of 192

(52) was followed by‘a minor change in 1926 (57) which

reduced the misses allowed to 2 per cent, unless these

Skips could be traced to mechanical causes.

The use of two field inspections in 1925 had

made other changes necessary. As the standards used in

1929 were practically the sane as those issued in 1927 (29),

the 1927 standards are here given for reference purposes.



has

let inspection 2nd inspection

per cent per cent

Blackleg 5 1

Leaf roll, curly dwarf 2 1

lies a 10 2 l

Wilts 5 2

Foreign l %

*Misses (if due to roguing) 2

Total disease 6 3

*Deleted in 1928 because lack of roguing favored disease

spread; but placed at 10% in 1929.

Tuber

per cent

Wet rot (bacterial) %

Late blight or'dry not 1

Scabs or Rhizoctonia

Slight 10

Severe 5

Necrosis, wilts and internal discolorations 5

other than due to variet .

Total(except slight scab or Rhizoctonia) 7

Powdery scab under scabs l

Malformed, spindly, badly damaged by sunburn,

cuts, cracks, bruises, insects, etc. 2

Frost injury

Foreign tubers 0



Not more than 5 per cent by weight of the

tubers shall be below 3 ounces or above 12 ounces.

At fall bin inspection if more than 3 per cent

late blight is found in the bin, grower will not be allowed

to grade for fall shipment, but may hold for spring shipment,

subject t o re-inspection .

t can readily be seen by an analysis of these

standards that they are not superior or even equal to those

in force in a few of our own United States. The success of

the Canadian system is due not so much to its rigid standards

as it is to the thoroughness with which these standards are

applied and the unity of the system that is back of them.

Canadian Certified Extra No. 1 Seed Potatoes have thus come to

represent the finest in a uniform.quality. The work has been

zealously supported by the Dominion Department of Agriculture

because it has added another source of foreign revenue nor

Canadian farmers, as well as helping to improve the lot of all

those who grow potatoes for any purpose, by offering them

superior seed stock. The misuse of Canadian certified tags or

the false advertising of selling of certified seed throughout

Canada is prohibited by Dominion law and punishable by heavy

fine. The future of the Canadian certified.seed as a market

proposition lies in convincing the prospective purchasers of

seed stock that a product of superior quality is always to be



found under the Dominion seal. Briefly, the policy

for the furtherance of this end, as stated by H. S.

MacLeod (38), is this:--

1.

2.

p.

00

4:.

5.

Increasingly high standards.

Strict enforcement of these standards.

A tuber-unit seed plot to be maintained by

each grower.

Regional testing of seed stock to bring out

virus diseases.

Encouragement of the use of certified seed

by more cmmorcial growerS.
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2. b. In Europe
 

The potato is the main source of revenue from

agriculture in many areas in Central Europe, where it is

the chief food of the common people and is also used

extensively for stock feeding, and for the manufacture of

starch, flour and alcohol. Kore than 90 per cent of the

world's potato crop (39) is still grown in Europe.

Germany a Leader-

Germany has long been noted for the development and

intensity of her potato culture. Dr. 1']. A. Orton (40) of

the U. S. D. A., made a careful study of her potato industry

in 1911, and one of the factors that he placed foremost as

being responsible for her high yields was the use of

disease-free seed.

The inspection and certification of seed potatoes

appears to have been Dede first of all in Germany. It begm

very early in the present century (probably 1902), a few

years after the establishment of the Gem-an Agricultural

Society (41) in 1897. German pathologists are the first

recorded as having classified the leaf roll disease, ani they

made recommendations for its control throth field roguing.

The early work was carried on directly through experts of the

Agricultural Society, who issued certificates to the owners

of disease-free crops. Later, the system was broadened to

work through the local Boards or Clmmbers of Agriculture (42),



of which there is one in nearly every state and province.

Seed potato certification in Cernany has never become as

highly organized or as generally used as it fine in sane other

countries; but the German system.has been the parent of many

of those which new surpass it, including the United States.

t .~ .

,Hollands Contrioution-

Holland has also been a leader in seed potato

certification. Her Scientists were giving close attention

to the classification of the virus diseases back in die 19th

Century, and began field roguing for disease control (43

about 1900. A COOperative method of field.inspection ha

been in operation since 1903 (in Frieslind), being organized

by the Provincial Agricultural Societies. The ’nspectors are

not State officials, but qualified men of local reputation.

In 1919, the work of the 13 small societies was brought

togetler under the Central Committee for Seed Inspection and

Recognition. A greater uniformity of standards has thus

been developed, in cooperation with the 4 Government insti-

tutions for plant study. The seed dealers of Holland have

a separate or anization, vflich was rules insuring the handling

t
”
)

(
"
Q

of only certi ied seed by members of their association.

other Countries in Continental Europe

Certification in Austria (41) has been going

forward since 1907 and two systems are new carrying on the



work there. The State system.is widely spread, and anus

work is also done b; the German Agricultural Society for

Austria. Each Austrian province has a Field Inspection

Committee, the members of nhieh.are the seed specialists of

the provincial Agricultural Society, as well as officials

“4......

of the Government Agricultural.Ernerirent Stations.
‘-

Hungary also has a complete state system.

Checkoslovakia's work is very similar to that of Germany.

Soviet Russia has certified some potato seed. Denmark has

built an nspection service about her tell-known Cooperative

Farmers Unions. France is carrying on potato certification hi

several of her northern provinces. Belgium, Estonia,

Lithuonia, Poland and Switzerland are all known to have

developed some system.of organized seed potato certification.

In Italy and Spain, there is no work of this type

new carried on. These countries buy some certified seed

from.Hollani, Germany'and Scotland.

In Great Britian-

England and Wales have established a systen of

certification about their campaign to subdue the dreaded

wart disease. Difficulty in obtaining sufficient seed of

the immune varieties for planting in quarantined areas of

infestation in l918 was the immediate reason for the start

of inspection. Virus diseases were hater taken into





consideration (44), and since 192 , when wart quarantine

restrictions were relaxed, the danand fcm certified potato

seed.has continued just the same.

Scotland (45) started certification at the same

time as England, and because of a favorable climate has

developed considerable of a seed potato industry. As much as

40 per cent of the total potato acreage (1925) has been

inspected for seed. Scotland has had practically a monopoly

on the English and welsh export trade. host of the better

Scotch farmers have their seed fields insoected, if only for

their own.use.

Northern Ireland certifies some potato seed on a

scheme that is similar to the English one.

The Irish Free State (46) formerly had a profitable

seed trade with western England, Wales and Kalta. Since the

war, she has been striving to regain this trade throu;h the

develOpment of a certification program‘47) against virus

diseases and varietal mixture. Climatic conditions there

are very favorable fem the production<3f high quality seed

stock.

Elsewhere
 

New Zealand started the certification of seed

potatoes in the 1927-28 season, and is the only country known

to be certifying outside of Europe and America.
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The Known Progress of Seed Potato Certification

Outside of America.

 

Certifying Year System based

country. started on

Austria 1907 German

Belgium 1928 Dutch

Checkoslovakia 192 German

Denmark 1910

England l9l8

Estonia' German

France 1921 Dutch

Germany 1902

Holland 1903

Hungary' 1023

Irish Free State 1918 English and Canadian

Korthern Ireland 1922 EngliSh

Lithuania German

New Zealand 1927 Canadian

Poland 1907 German

U. S. S. Russia 1926 German

Scotland 1918 English

Switzerland 1916 German
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l. A Summary of the Present Situation in America.

 

DIVE

( I.).Administration

Agencies certifying and headquarters In charge of

Can. “Domini0n Dept. of Agriculture, Ottawa I.R.‘Tudker

Cal. State Dept. of Agriculture, Sacramento J. E. Currey

Colo. Cert. Seed P. G. Assoc. & Hort,

Agr. College, Fort Collins C. H. Metzger

Idaho Cert. Seed P. Imp. Assoc. & Hort,

Agr. College, Boise E. R. Bennett

Ky. Hort, Aer. College, Lexington J. S. Gardner

Me. State Dept. of Agriculture, Augusta E. L. Hewdick

Kd. Seed Cert. Bd. & Path., Agr. College,

College Park R. A. Jehle

Lich. Crop Imp. Assoc. & Fr. Crops, Agr.

College, East Lansing H. C. Meore

Minn. State Dept. of Agr., St. Paul A. G. Tolaas

Mont. Pot. Imp. Assoc. & Hort, Agr. College,

Bozeman F. M. Harrington

Nebr. Cert. Pot. G. Coop & Hort., Agr. College,

Alliance 71m. Morr ow

N. H. Botanist, Expt. Sta., Agr. College,

Durham 0. Butler

N. J. Pot. Assoc. & Dept of Agr., Trenton Paul Mott

N. Y. Seed Imp. Coop Assoc. & Pathology,

Agr. College, Ithaca Karl Fernow

N. D. State Seed Commissioner, Fargo E. M. Gillig

Ohio Cert. Seed P. G. Assoc., & Hort,

Agr. College, Columbus E. B. Tussing

Ore. Farm Crops, Agr. College, Corvallis E. R. Jackman
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Table I (continued)

Agencies certifiri ng and headquarters In charge of

7'

Pa. State Dept. of Agr., Harrisburg .. W. Lauer

S. D. Pot. G. Assoc a Agron., Agr. College, W

fiatertown A. N. Palm

Vt. Coop S. P. G. Assoc., & State Dept.

of Agr., Bradford , Harold Bailey

Hash. State Dept. of Agriculture, Olympia Chas. D. Gaines

Wis. :ort., Agr. College, xadison J. G. Kilward

Wye. Agronomy,.Agr. College, Laramie Glen Hartman
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MICHIGAN SEED POTATO INSPECTION AND

CERTIFICATION SERVICE ‘

1929‘

mnanoom

and

mmmrmnomusomsmx

“lad-5m-

Apph'cation Blank

'l‘o n. c; Moore, and
D‘“ , _. ---

Seed Potato Infection and Certification Service,

East Lansing, ichigan.

 

I hereby apply for the inspection and certification of my seed

potato field in the season of 1929.

I agree to comply with the rules that have been specified by

the Michigan State College and adopted by the Michigan Crop Im-

provement Association relative to the growing of the 1929 crop of

certified seed potatoes.

Enclosed find to cover inspection of-__.._._-acres

Variety

 

 
(List each variety with sauce)

Planting date Source of seed

 
(Givem‘snameandaddn-otceruficatembsr)

Crop history of field intended for certification:

Crop infield last year“, ._-___ .-_two years ago

three years ago

Type of soil

four years ago

 

P. 0. address County-

Railroad station ’

Distance and direction from station

. Signed

June 1st, Last Day for Receipt of Application
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(VI.) other Pre3arat ors

Seed Increase , Seed ylot Roguing

,glct reg. reguirenents required

Can. Eeconnrnded Tuber unit Up to 10% Allen.

Colo. Yes 50 ft. other :ot., 10” ~

acres - e, tuner uLit or devera times *

hill:ele cted.

Idaho Rec. 1/8 acreage entered,

tuber unit, rogued'clean Throughout season

Ky. Yes Tuber-unit at least every

other year

He. Inspection time

ILId. a Re C 0 Con Qt“" 1:

Mich. I Yes. Isolated, at least l/é

tuber unit, 7 spra3dngs,

5 rogiin s, dug by hand At least 3 times

Hint. Yes Lust be hill unit at least

every 2nd year Constant

Mont. Yes Isolated, enough for seed

nex year, tuber unit Early and const.

"eb.

*

N. ". After lst. insp.

N. J. Early and const.

H. Y. Yes After each insp.

N. D. Yes Isolated, planted hill

unit, hill selected Early and Const.

Ohio Yes 3 rows main crop, enough

for seed next year, tube§_1Lerlyan_d Com t.

mdt fivew~ ww

Oreg. Early and often

*

Pa. After lst. insp.

S. D. Yes Const. and

thoro ugh
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* Advanced Classes
 

Nebraska and Ben York each certifies an advanced class of

certified seed as follows:-

 
l. _£ebraska Super-Certified (58)

St.:..n (lard-

% highest tolerance

any field inspec. Bin Inspec. on un-

 

sorted

Spindle tuber 0.5 0.5

Unmottled curly dwarf 0.25 .l

Kild mosaic 1.5

Rugose mosric 0.5

Fusarium.wilt 1.0 .L, ( 1.0
Gloiler (

Black lee l 0 ~07" ( 1 o
2 ‘ 0 ° both ‘

Rhizoctonia no limit no limit

Any other disease 1.0

Total all diseases 2.0

Otherwise as regular certified stock.

r'istered-Certified (72)
L4.

2. New York F

This grade is the extension of a program of seed

otato improvement which has been carried on durni- the easti 1

several years in Ken Hark state by certai selected growers

000perating with the Department of Plant Br eding of Cornell



University. The idea is to isolate certain disease-iree

and high yieldins strains and then to increase these strains

unler careiil supervision for commercial pl ntings. Only

croners who have previously not these selection and test

reguirenents are eligible to aibmit fields for inspection as

istere~~0ertified. This work will be considered later

aw.

in this thesis. The field reguireients oi the class are

gimnlheradthz-

1. Seed shall have been produced in a nu tipli-

cation plot ccnforning to certain yield anl disease standards

alr ady'montioned.

2. Field shall not show more than 0.5% virus

diseases at any 'nspection.

3. field shall not ShOT more than 500 aphids or

100 leaf ho pers per plant at any inn ection.
+

4. iny othe potatoes grown Within 300 feet of die

" . '5‘ "" ' 3’ r- --~‘ 11 ‘\ r—’-7' . q . .‘- r‘. '4' .

Lucid finOnlm; no-e than 9 VlTUS diseases shall reject for

registered-certified.

ionC
l
-

5. Conditionslaighly unfavorable for the detec

"' I? . r‘ l‘ '4 . wv- . 4— w -. w 1.: .- ‘5 I,

oi disease L-~ reject the field or replStsieQ.
J



hf"

- L/‘J -

LORO, 1.x..- listcfl on

XOS., mos.- moi'lC

C.D.-cn;ly dwarf (gellow dwnrf also included)

J.

J

~4-‘r r‘ "13.1

outw- o- ...C ...L

,-

k b

B.L., ~09]..- IJlCAC}: 166

L03. , 101). ’ :1.-. 1):-1- :‘tl- ILL-be 13111;}th

niz, rhiz.- rhizoct'c Lia

Con. sceb- co non sceb

Int r. disc-Clor- i11terne discol retion(elso includes str11end

browniz.;;)

q

LMech. injury- inclnces xechenicnl injury, re,ks, dirt, foreign

matter, etc.
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does not disqnnliiy. nor does the cheru-

tet'ttic checking of the “then that ooenn

undet conditions.

i
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normal Itongeoon

The-e potatoes were mutton

(handguns—

By or Under the Direction

of I

' Addrou in

Verietz 3‘

Dete oi
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(XIII) Grading_8tandards

Requirements of Grade 2.

nhcn tags

 

e0t1>n are isLued

Can. dequ. Shlgping time

al. Req.

Colo. teq. aching time

Idaho Requirenents of Grade 2 not stated .eq. after sacked

Ky. Rec. sLimi time

no. Req. "

Md. *Eouals or exceeds U. S. I10. 2 Reg. "

iMidh. Req. "

Minn. Req. after field 113:.

Kent. Reg. shijping time

Nebr. Req. when needed

N. H. Corresponds to U.S.Grade No.2 Req.

N. J. Req. shipping time

R} Y} Req. after -1eld insp.

N. D. Reg. <31YWur" time

Ohio (allows 86 wilt,16% stem end after bin insp.

Or (discolor,5$ Virus and 15% total Eeq. " " "

"Standard Grade" disJ

Pa. "Small Size"-sane as Grade 1, xcept

lg -1 7/8 in. dia. Reg. dhi;ping time

S. D. "Secondary Grade"-ll in. min. dia.,

23 soft rot all. Rec. After tuber insp.

Vt. Req. shipping time
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S1lfgln8 ”Len tags

in gection are 1: ued.
 

Wash. "Field Inapected" -smie as U.S.

Lo. 2., except I; in. dia. Reg. exin in: time

His. Rec.

Wye. Reg. shifting time
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*A description of the given on page 95.



 

Oregon 1929 Certified
BURBANK SEED POTATOES

ThuSmialTagt-laa-edbytheCartflead-BoardolthaOrq-m
cultural Collage. Conant... Oregon. tor each-ire one o- emlad Ind
potato" [rm by or for the dink-N. It! 5 vii uh Ii. lb[Jar-nan it «(led by him.

 

I guarantee to the original purchaaer that the pot-loco in‘thia
container mild the Oregon inapection requirement: for
Certified Seed in 1929 and that the grade ia at least equal to
the standard of the Oregon Certification Board.

 

    Lm ;‘ OE

Cm .3:- fl’ftnfbARD SIZE
Variaty ,,,. ,_L..,/

 

...... . ...-..-.........-.........-

Grown ‘- By . ...‘r- .‘- “We: ..... .._ ...........L.....l...-...-._

County . ‘ .V :..:._.Cl.....:'_‘._a.. . .,...-.....w:_if...............

Cert. No. . . L. . .. Amt. ....................l.

Maine Department of Agriculture
DIVISION 0' PIAN'I’ INDUTIY

Variety -L
__.

The seed In thin portage is Imm fielrb impeded and tuned

by the Maine Department 0! Agriculture.

CROP OF 1029
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CERTIFIED SEED—COLLEGE INSPECTED
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lit-mote Certified Potato Seed Glade

  5:, by thigh! under al- allowed.

3 . MAI following defect- aIIowod: M. foreign matter. float.
ounbum .oond h. hollow heart. growth craeka. euta, dry
ue. tank hit-7.

... a! tub." mud cor-In to throat-done typo ol variety.
I". I. The ”M. a00- Nflhflul Inc-ho o able "rifle-oh a! cool pd-Q-lll’ Mk out a; mm. 40‘).- dul- l. alto- ;ou lhla certificated



*U. S. Standard Potato Grades (73)

C
F

U. 8. Lo. 1 shall consist of potatoes of ‘inilar
 

varietal characteristics which are not badly nis-shapen,

which are free from.freezing injury and soft rot, and frdn

damage caused b~r dirt or other foreign matter, sunburn, second

growth, growth cracks, hollow heart, cuts, scab, oli Lt, dry

rot, disease, insects, or mechanical or other means.

The diameter of potatoes oi‘round variet

not be less than 1 7/8 indies and of potatoes of long varieties

12 inches, but lots of potatoes which are not less than

1% inches in diameter and which.meet the remaining regnire-

ments of this grade nhy be designated "U. S. No. l, 1% inches

minimum".

In order to allow for variations incident to

proper grading and handling, not more than 5 per cent, by

weight, of any lot may be below the prescribed size. In

addition, not more than 5 per cent, by weight, may be daraged

by hollow heart, and notznore than 6 per cent may be below

the remaining reguirements of this grade, but not to exceed

one-sixth of this amount or 1 per cent shall be allowed flar

potatoes affected by soft rot.

U. S. No. 2 shall consist of potatoes 0 similar
 

varietal characteristics which are free from freezing injury

and soft rot and from serious damage caused by sunbur , second

growth, growth cracks, hollo: heart, cuts, scab, blight, dry



1
‘
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rot, disease, insects, or machanical or other m,ans.

'L.
l

”he diameter 0” r tTtOBS of this grade shall ce

q 1 .

not less than 13 inihes.

_
J

Sn order to allow fer Variatiens incirent to

’. \- 1’. ‘l I ' ‘Wr ‘ . A 0.. 4' “‘1 ‘, ‘v'\ 1“ I ~' P‘ 1. v

10091. Sl’aQ... fl! «LI-ILL ii-.rlCLllI,;r" no u liOaj'e 13; :..Il O L (LL CCllt U‘
.5 u u , J. ,

Height, of any lot may be below the prescribed size and,

t cy tei ht, may be
. ‘A ‘L --~ ‘\ 1 J‘"\i~ am y\

ion, not Lei than 6 Per cen ,(
'
5
'

in addi'

below tie remaining requireients of this grade, but not

to exceed one-sixth of the tolerance or 1 per cent shall

be allowed for potatoes affected by soft rot.
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C
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L
A(:{Iv-) 02-2: :‘ r

'- ‘W a. 4‘1‘..' rzk'" l ‘- 1 . - ~‘4- '. ‘-I . '. - ‘°-. ." 4‘ . A

Can. If n.1e Uu4n op late Ullanu at bin insyecuinn,

... a. - ‘v J— 'y-. ' war: 0 ’1' . w” m 4". -"

grows Def hold Udb il Skllhb ior le-lqu€CulUfl.

Colo. at least 3 gr3ters necessary in localiies isolated

from nain lines of travel. Elan to have 11o stock

more than 5 years rem>wedr3m tuber- index. Ilant

-3, . " -‘- ‘ -. . 1 't‘ ‘~ 1‘ J“ ~" 1'\' f“ y“ ‘1 -.-~; . It" f“ ‘1: '-‘ _ J5

my. .Orh is Ca“11eu 0n onlr thruugh or uiized giou.s oi

groters.

1:11. Only tart i nur-e varieties are certifi ed near quarantine

Zones. Seed rejected at slijpin: inspecticn 11y be

sold as "Inxnected Seed" with leiect troperly tated.

4..

SnLinn. Carerul su:rrisian of seed era8.I,

‘

Kent. iLa {ro.er cannot enter more than 5 acres. If asked

4
1

for, 50 lb. seaple of seed stock for denonstration

’

ur oses is reuired for eacn acre certified. All

"
U

[
Pv
4

seed stock to be tuber-indexed next winter.

Hebr. Careful supervision of storage. Zach lot of seed

tested ever" other year in plots in Florida.

N} H. Gross yield must be at least 200 bu. for early and

250 bu. on acre for late varieties.

Ohio. Kew grower must yass certificagion one year before he

can sell seed.

(Dre. Seed grading over or'under size but otherwise meeting

'L - 'I I. 9-1. ,v ~r V 1 . V‘ ' ' ," "~"-‘\ ("

Stanaards _ny be sold if groperly.narled.



Pa.

Vt.

Ti;yo .

ield

r.
"
)

(
.
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I

y-v

less than o acres considered. stock

but not aredin; inspection fey be sold
L)

as "Penn. Field Cert. Seed".

gun a peck Sa‘

Seed from fie

Late slight m1y be certi1ied for

Feb. 1. Gran

-h

in units 1or

Ito less the:

1 1: c T + 3+ a r.- r a “n1
e11 o0 lo. szm1;le uO state ja1r, a ousAel

31s to the Annual Potato show.

‘ "r" . ‘v‘ ql‘r f‘ r ‘ f“ r.) . -l“ V-\ ‘ "’

lcs LAicA Aave passed and 1As.ect ion eAcept

fer must :lzrnt 100 tuber seed test rlot

chedc<ulseed.

5 acres considered for inspection. All

tested inssoutnern Texas eacn.y;ar, besides
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( XVI.) Outsiae Lhrkets

Eastern Atlantic seaboard, Cal., Nev.; also Cuba,

Bermuda, British Guinea, Hewfeundland.

Intrastate only

Texas, La., Ariz., N. H., Nebr.

Uash. (Yakima Volley), Utah

W. Va., Tenn.

Va.,N. Y., Fla., N. C., S. C., Conn., Kass., Penn.,

N. J., N. H., R. 1., Ed., Ga., Texas, Ohio, Del., 3. Va.,

D. C., Vt., Tenn., Ky.; also Porto Rico.

I. J., Pa., Va.

Pa., Ohio, Ind., Ky., W. Va.

Extreme southern states, Ind., Ohio, 111., $0., Kan.,

Kash., Ore., Cal., Iowa., Nebr., Okla., Ky.

, Utah, south-central states

Texas, La., Ala., Kiss., Ga., 31a”, Okla~, Ark., Tenn.,

Kan.; also Bermuda, Cuba, Port. Rico

Intrastate orlv
4".)

Pa., N. Y., (L.I.)

Conn., W. Va., Ohio, Pa., N. 3., (L.I.)

Texas, La., Ark., Kan., $0., Okla., Miss., Ala., Ga.,

Fla., Ill., Ohio

Intra-state only

Cal., Hash.

Intra-state only

Eastern store Va.
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H. Y. (and L I- . . Coal. " 7"“ ‘), v.1 , 1.. Jo, 1.2.0.030, 1:. HO,

V8.0 ’ I:d.
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TPla‘ O , lea O , La 0 Te‘rfi 6. m ~, Ado lGlJIl .- 1‘ .H‘ ‘v , Q , l.-O 0 , OLLlO , Ill 0 , Ind. O ,

10.451, 1" O Y.

Gulf state "s a ’, non., Lo., Okla., Texas.
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(XYII.) Varieties- Amount Crawn (74)
 

U0 So JILV‘BI‘LLCe 19:8“ 1.62:9

Early Varieties.

 

 
 

Variety Total bu. % certified fl early

gronn seed ‘ varieties

Irish Cobbler 5,062,459 55.16 68.18

Bliss Triumph 1,215,292 15.15 27.00

Early Ohio 205,810 2.25 4.59

Earliest of all 10,520 .11 .25

4,491,861 48.65 100.00

Late Varieties.

Variety Total bu. % certified 4 late

grown seed varieties

Green Kt. 2,555,187 25.48 49.61

Spaulding Rose 657,767 6.91 15.45

Smooth Rural. 264,972 2.87 5.59

Russet Rural 810,229 8.77 17.08

Idaho Rural 14,680 .16 .51

Burbank 75,100 .82 1.59

Russ t Burbank 11,906 .15 .35

Netted Gem 420,425 4.55 8.86

Other varieties 154,915 1.68 5.26
 
 

 

4,743,251 51.57 100 .00



Production in Canada

Total bu.

groan

Irish Cobbler 4,258,800

Bliss Triumph 55,750

Green Ifiuntain 2,105,250

Spaulding Rose 45,000

Smooth Ru“a1(D001ey) 191,500

Other varieties (Garnet

Chili, etc) 180,750

 

6,815,050

% or certified seed

 

100.00
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"V I Q 'V I.- ... -‘~,.

.L_'._l r 1.8311114. ' .LJ .
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_. _. 'V <._&. a _D 1: _fi _-'I “fit ‘.‘(_>1t_h

gelelel ediii-idn Ol llelu hill aisgllliiy.
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11111;: :3 3*

Irish F. S.
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E. Zeelend

U. S. S. R.

Scotl;nd

fi-A ‘fi _ ‘1 ,4 ' O-' - n_- I.“ _‘ _ ... . V o ‘ I

sure ia&Jl:~.Cp vdr. Lilt. 1A Sax: .LHJhlthed

n “.1“. o 4—, _o‘ 4-~‘ 0 Y" _ ’fl‘L . ~~

u-2p verIGUdl Ulnuure is allowed, r0 Lv 18

-~-3 J— .—x ‘~ ~' 2' . ‘—- -' ' ‘ ‘-
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. mixture-29; l0 hills CJQ at 2nd irrfec.,

" leek of nifelinity or 1 w'yigld

9

Free from varietal mixture

lfi Varietal gixture, alle.ed, Sfi meg: plants

Varietel mixture-£5 allowed

verietel 17:1;1’0Lte-1-53 ellomed

5 foreirn Tl Its alleged in 2C0 sguere meters

9 foreign ya ieties allowed

Varietal mixture-lfi allowed

L xtuIe co:sidered but toleIanee 0t speeified

mitUIe of 03L;r varieties is all 0: ed; in

-cond or "B" Grade, 2.9p Li::ture is the

.L

U



Country

Aus tri a

Belgium

De 11m1‘}:

71"“ l ‘dLila: pill

France

C‘srr'y;my

Holland

Hungary

Li.huania

H; Zealand

Poland

5% tubersrrut be sfixnttef fincinryec

on unixanriw/and fryarmuinxrlrmxture.

lubers must be redium size, three grades of

seed from.;i lds rstir; for disease at each

in33ection as follets:- A-Q noints; B-C; C-6.

he mixture is allowed. K0 other standards

stated.

he frosting allored and little rot, int.

discollrat ion, or varietal mixture; small

potatoes only are cert. for seed, as they

are planted whole, 5.4-4.8 in. die. and

not over 10 on. long.

J

l0 kg. saggle is sent to 3:3. Sta. at harvest;

little trguble with rhizvctonia or late

blight; size is min. iumeter 3.5 cm. and

max. 7 oi.,.n;x. length 9 aI.

_
J

CogpleteOJabs-ue e of bl i let, dryan“ soft rot,

and reas J ble free 01 o
‘i 1,)

Q0381 1
-
5
,
?
"

Only on ergorted stock-112 lb. pkg. required,

3 lb. frost damage alloued, 3 lb. rot, 3 lb. other

defects, which includes dirt, misshapen

tubers, injuries or darnge.

From.lOO tubers taken at random, the largest

16 should not wéigh over 6 lb. and the

smallest 16 should not run under 1: lb.

(2/lé stock); also graded for condition,

nifonuity ,3uritv {Lnd as ibllows: l. blight-

4w allo: ed, 3 7d. scab-453 ,mattery eye-3w,

pot. noth-eo, eelone-AS, scab, dry rot,

etc., -109, Oiln-tfl63-235.
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U.S.S.R.

Allow— Kurt net ate rLiz. bl. Sect. Fus- scab off sll

ence nec- bl. rirg rot. tilt ty3e tuber

ro1is lisesse

"hoice O O O 5 0

Ordinary O O O 5 3 U
C
)

C
)

C
]

C
]

C
a
l

H 0
0
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]
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Country

Austria

Belgium

Denmark

3n5lsnd

_, - -

$1111.08

Germany (78)

7*. ,

nun5ury

3' 9 IICifind

TL= Omir1n n5r. Society Fe r nustris also carries

on certificution of petntaes t ere, in

addition to the Stute System.

. I. ,_ ' , r. . . -: ,.. . .r- J-‘._ ~ 4-4.

s U:l£~..3‘€ to isoletc one better

i, .‘ .n, '1 - 1 ,.._

seer, lullohth site; qu;OQS

u " J‘ ' I

n . ., ' ' a ‘:r. .-: _ -,~ ), , _, in y-

uo a ”sunitoriu Iistiic ”. Here liscuscd i.icnts

-r' ' . ~A ‘ Q1 ‘ ‘ " 7' . W 1‘

Llll die out, dud tie setter stocks hill be

isolated, 310 o ete’ end ret‘ ned.

.r“ he ' n‘fi ...- x . (N 'L-3 q q . Viv

Use En lion byStCJ s Sblll cirect ed 1mest:

0 “If . t" ‘ '0 )I .1 ‘ 0 "L ‘: 3' f L‘

dLGlHUU Julie ulfiuueu hul'b uloeuueo

Crest stress s tleced on varietal adeptstion

rv ’ irq;r. ‘ a)?" T.“ 7, r -- -'~. ‘5 +‘r "4‘ n v '7 t
Ulla 0"8LL“. Cu; -. CAL) Vttl‘.-0ud OJ. Vull LLJ 1:ill 88

"" '1 ’ «r ""r“‘ '.L f :5 ’I - r w a

a “dole e icn. seed treut; nu cc; ole ilentin;
. . . . 1 . -, ns er-cticed elce-si»l\, In! tu {TOkGIS ulUO, 1 i

sprout tleir tuners, regsVin: Leek and diseased

:es before :lthinC. In a dry season Virus

dis euzcs are 7010 difficult to detect end the

rent :r 01 insgections is incrcssed.

done Chunscrs recuire e sc:ies CE seed test filots

on s;ed wlose «unlity is guestiwzed. In

1935- C.%3C)flfl£319ejeecticrs were f r iln k log,

2.oJ-ininoctonia, 2.3- 1. ‘light, 7.3-usrt
2

w '7 ~ ‘ . ‘l‘ " ." fl 1 /\ J"-

15.6- virus, 7. o-otner QlSOubeo, ;.8-Vu1.etul

\‘w . "" '2‘ (- ,n ‘ . “‘N C . a‘ : o l | n ’h {5

hilture, unu 511.9-H11drunuls. Luiliouds cuxzw
”A!“

- , ‘4, L. ’- '1 '01" ‘

Seed fiot-,oes ei,.nJ$:1eul lutes.

Cert ficetes of certification are only “cod if

sealed in the sack A tr is useed to

pr tect ajs free fraudulent use. The Dutch

system is: ore efficient thun tie data here 3ivcn

m jht indicate.

.‘ a . 1_ o .- ‘ _.l w ‘l I V‘. .f‘ -, .7 ‘ .1

lorelgi s1ip1cnts oily re tu3 ed. agomcrs must

f . 1* " Ir "\-1 'n ‘ Q -n \ “ ‘ '-

send lu 4 mi. sl.3ie Ol seed or cecn variety

n w - P! J‘ . *

-or lot t;~ in .

u. a" ‘ r "“L., ‘o‘ r- r, J" -~‘ ,L- “"-"‘ ‘ 1“" . 7'

sculs u“c utuucned after uuubl or din 1Ls3cct.ion.

"‘4" ‘- .r-I “'3'?“ r a G( (v ‘

A: a- dc st is bunk rude to i:scise tne

.- -.- 3-: a A. J" "r '. .- . 1 r" . I ‘W J—,'\ -—--./ ‘ ' 4'71. 1~

piun in5 oi Varieti-s desiied by e eu1 ‘t tilde.

ed L-st be slijped in cleun secgs or other

2111321318 COhill. CPS.
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COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF AGRICULTURE

Bureau of Plant Industry

Seed Potato Certification Certificate No. 35:6.....

his in to ntfifg that the seed potatoes as listed below and grown by

MW10 PA Pa.---------------------------- ---..-- - . - --------\ -- .

have been oficially inspected and passedin accordance with the standards adopted by the Pennsylvania De-

partment of Agriculture for the certification of seed potatoes.

Crop of 1930-v.mty Crown-(R.myli-EM Am. Certified-[.0........

Bushels per Am waft-2'............. Busbela certified...3.-5920.---

The granting of this certificate to the above namedgrower will permit

him to market his seed potato crop of I9 ..34 which humbeen ofliciallym-

specmd, as Pennsylvania Certified Seed Potatoes. provided that the official

printed tag of Certification issued by the Bureau of Plant Industryis at-

tached toeachsackorcontainerof seedpotatoessornarkcted.

Issued at the State Capitol. Harrisburg. Pa. 1120611,-3.--J. -7"3..0
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No. 205

AN ACT

Providing for the certification of inspected seed potatoes, agri-

cultural and vegetable seeds; prohibiting the use of the words

“certified," “inSpected,” “registered,” or similar terms, in con-

nection with the sale of seed potatoes and agricultural and

vegetable seeds, unless inspected and certified as prov1ded in

this act; providing for the enforcement of this act by the

Department of Agriculture; prescribing penalties, and conferring

jurisdiction in certain cases upon the courts of common pleas.

Section 1. Be it enacted, &c., That the term “de—

partment,” as used in this act, shall mean the Depart-

ment of Agriculture of the Commonwealth of Pennsyl-

vania.

The term “certified seed,” as used in this act, shall

include seed potatoes, and such agricultural or vegetable

seeds as shall have been inspected during their period

of growth and preparation for market by the depart-

ment or its authorized agents (or by the legally con-

stituted inspection ofiicals of the State in which such

seed potatoes or agricultural or vegatable seeds were

grown, or by such other agencies as may be approved

or recognized by the department), and found to be

Department of

Agriculture.

Seed potatoes and

vegetable seeds.

“Certified seed"

defined.

reasonably free from diseases and other defects, as.

specified in the rules and regulations issued by the De-

partment under the provisions of this act.

The term “seed potatoes,” as used in this act, shall

be construed to mean the tubers of the Irish potato,

which are grown and intended to be used as seed.

The term “agricultural seeds” shall include all seeds

which are commonly known as farm crop seeds. which

are grown and intended to be used as seed in raising

farm crops.

. The term “vegetable seeds” shall include all seeds

which are commonly known as vegetable seeds, and

which, are grown and intended to be used as seed in

raising garden and truck crops.

Section 2. Any grOwer of potatoes, agricultural or

vegetable seeds, located in Pennsylvania, may make ap-

plication to the department for inspection and certifica-

tion of his crop for seed purposes, under such rules

and regulations as the department may issue.

The department, or its authorized agents, shall issue

such certificates of inspection. and designate or provide

such .oflicial tags for marking containers of “certified

seed,” and establish such standards of grade and

quality, as are necessary to safeguard the privileges and

service provided for in this act.

Section 3. The department shall have authority to

fix, assess and collect, or cause to be collected, fees for

the certification inspection service authorized by this

act, the same to be paidin such manner as it may direct.

Such fees shall be large enough to meet the reasonable

expenses incurred by the department or its agents in

making such inspections as may be necessary for certifi-
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cation. Fees so collected shall be paid by the depart-

ment into the State Treasury through the Department of

Revenue.

Section 4. It shall be a violation of this act to use

the term “certified,” or any form or modification of

this term which tends to convey to the purchaser of

such seed that the same has been certified as defined in

section one of this act, on tags or containers, either or-

ally or in writing, or in advertising material intended

to promote the sale of seed potatoes or agricultural or

vegetable seeds, or on labels or containers, except when

such seed potatoes or agricultural or vegetable seeds

shall have been inspected and certified to under the

provisions of this act.

Section 5. Authority to make all necessary rules and

regulations to carry out the provisions of this act is

hereby conferred on the department.

Section 6. Any person, copartnership, association or

corporation, and any officer, agent. servant or employe

thereof, violating any of the provisions of this act, shall

be guilty of a misdemeanor, and, on conviction, shall be

sentenced to pay a fine of not more than two hundred

dollars ($200.00) for each offense. All fines collected

under this act shall be paid to the department and

shall be, by it, paid into the State Treasury through the

Department of Revenue.

Section 7. The department shall be charged with the

enforcement of this act and shall furnish the Depart-

ment of Justice with information of violations of the

provisions thereof. The Attorney General may, in the

name of the Commonwealth, institute proceedings in

equity in the court of common pleas of any county for

the purpose of enjoining the use of the words “certi-

fied,” “inspected,” “registered,” or any other term or

terms conveying a meaning substantially equivalent to

these terms, contrary to the provisions of this act, and,

for such purpose, jurisdiction is hereby conferred upon

said court. In any such case, the Attorney General shall

not be required to give bond.

APPROVED—The 11th day of April, A. D. 1929.

JOHN S. FISHER

The foregoing is a true and correct copy of Act of

the General Assembly No. 205.

MW
Secretary of the Commonwealth



"7'7

 

- ‘1 .1 -

m- ”3.2+ ~71 ~ ,_.
-L i I r l ( J xJ—— 4-. ~ . ---

—-‘~ _ _o 5 _c ‘0 J_ _ 4- 3. 1“ ‘ . ’_ t

' - . r " ‘ - - r N V . .
i pie -s, . -drie_uole L . a- he ta, W-J -cr,.

'1". - J.“ ‘.‘~ 1‘ V‘ .. r"- m. .— l w ‘ .I‘ w— . x ‘L.‘ . t" ‘ l ‘.'-'.'. 1‘) .«

Ll-LA18 b.) JK,‘ U s I‘J .l' - g In] L.) - in L; C L- ' ‘-Arh) l -- J. . A. A) »s U U e; . it

new" ' e ("‘.a‘ 4 J--'-.~»1 ‘n-— ~'~' a an” - "“i n ' “r v iLt" ".
(in; uui‘J_-_lL'._: awn; _.__ uo’vu u" out; JV... _'_____,,. -__'J.l U) -L...u ve NA:

'0 .‘ : ‘.‘ 1 ‘ A V *3 VP ( v. v- “ ('v 4‘fl + V‘s ': 4“ ‘1"

OJ. L; ‘3 .l." IL. A. .L-- 4.. ”*2 x ‘2...) lip-lv¢'ui.t L} a) g a.,.ues.) . _r. u-- L1. ‘3

"fl Q. 1 "": ‘ ""l (" W'Lf‘u

.. 4.40..-- .. Cu .../u"

-D t 4 o 4": ‘4‘; 1 . ("1‘ l t‘1‘ d“ ‘- ”W1"

11-11 A-- u-__-’.r Uare _L 0 3L. A. Cuu'vt..._ DJ. I .LLx U-.L».J..l‘..

J-, -—q-1-. ‘H 0H1

U0 0L.) Ulhsvjilld.1

a +‘V‘l {‘“W F

V-Q-\.A J-.L\A JL.

#4 we 4* 7* rs . - +'-°: p~. 1

" C~~u£»‘ qu a. u. D. A. oughtrlsn a co 01.icd Seed r‘ue.

m‘ ‘ 'L L, v ‘7'! 'L; 4". I -'n ‘.‘." r . ‘fl. ’ .n

" D--r“n. one ‘-ouccuron Q; the .ard "certriled' he let

..L. .L‘ n. H . 4n

U0 “1;? K's-Ab l ‘ S Jukt O .

‘ " f3 " “‘ r‘A . I

l.) ‘-. -._> - “A. C '

.
4 I

:
3

F
.

}
a

*
‘
3 ‘1

'

(
h

[
—
1
0

(
D

O p
J

.
.
J

" H
'

O (
D

 
  

ach.,ifi:n.

I: o 11., Vt.

Md., Minn., I.Y},

d. D.,
,_"

I ‘ _' r‘.

i‘MML; .

n :-- ta “ t .' - r' *’ .—rn
Ckel. , ‘l..lC-‘.'.. , 1.0.1. , J:-:(—), A610. ’ L\.(1.’ IiLLLJAl.

VUO,

‘o

.418.

1wxjort sfixfits the t¢31‘0 is

.n, - .46, ,1. ‘ 4. _n . 1- .: -n- ‘.'. ,_ ‘

.Lu‘fOf LU): «:8 83 «LU-J14.» LL.‘ lulu 0L 6; D. So CCI‘tLLleU Ceed. ”1.1.0.8.

". fi ’1‘ ‘ was.” ‘r - '.’“ - a 1hr “ ‘u ‘ _fi ‘

Still other or our “portant ceru1.,_n; states D‘eic to

g ‘ J- ; .§~‘ : I 5 n. _0 'fi 0 J- u ,“ I ‘ .. : _ _ 4“ ~ ‘

ZLlru&_n DAG; ”hmuihl‘dullbyn. Looming inuo ope iqture



of certification as an industry, it would seem.that

"certified seed" 3 wuld; eve a nose universal men in" fliin

can DB out;:.td *v infividu 1 state e0fogt. To bring

scout “i1 reire more education and a greater spirit of

coopuret’en bet: 0; .Je ;tatee. sued mlieh cannot:;eet &

o~ n Jane... m. ,, .-~ .4. w». ~~~4 ”l oil-«"1 —. 1;
out 0'. 5.. low;\lc.l'LLu L..:J ilc) xxx/Cd. L1: lbs—QLDQQ (v.1. U’7 a: maxinlr 1:0

.
l

_
.
l

e sold or elven pr sec
\ A.

6. lichen”; the Certiii 3d Crop.

F 1‘ ‘I F3 '1- ‘rx,,A . ~ «N , , ~w - ,i Li J~ 1‘ J-

In l.~9 , noout uD Lgr CQut Ol t.e en be; caves

' ‘.‘ ~. --.m '7— - ,, ,1 -, - J"- ,. ,. .L , ,. _ I, J_‘,_‘ ‘3‘_ -r]

1.31:) xii/LS 1.1L;l.§L tC/d kLLI‘eC b.1— ‘Ijr din-“U. . U 149 Lgroni'a 1" 110 1.11.8 bL-LVI‘Jr

or his dealer; 25 fer cent was sold 2 contract or

.. w - ,. "' .1-.-...:. n _ , ,3. , 4. - _ 4". ..-. ..r ..., .

agrc;-;nt; and adxub u {er Che coo:er ivelr ourodgn gro.crs

'n J.‘ .

OI. ( 23.1.1.0 -Q.

rue whole basis of success in certifica'

cooperation on: it is netu'al ti“;t ti.e grOEers coo;e-asives

should slele l“ut surely be exerting a hrgut3r luflUOLCG on

the rerllze 'ing of the certified crow. IVis system is especially

adven'ageous to the galley gro er; and it ies been shown

in both this country'sad in Canada that the are er Lith a

cemfaratively on ll acreage is file ‘3310 unit in the

prochtien of high giility certified seed.

Canada margetcd 85 per cent of Her crop through

PTOZGTS Mooera gives in 930. The rafid xg~neien of her

J- V _n
L‘ 7 “V r“. F: 3 1‘ - r‘ r 1 v. ' n ‘ vvr- a -‘ we

ex;ort trace is wiplc evidence net f on the LUJuIS goint Ol



View tLis .et‘e:1 CL; 70 ceriicd out eltisisctJorily. Of

tie lsr5~r ;iodue:;g stetes in tfis country in 1529

euresim sold 1191‘ e:-ti‘-‘e ei‘ep 0.30:31‘2§ti*f(3137 (ell certi-

;icotion is c :trollei iy'tLe gro‘ers coop), Isrth Dekotd

. \ ALLJ- -',._-. --— _ ~_, r- ‘ -. _‘ ...L, ~-_- ‘1 -’ 4. is -...L _..c,

70 La? c‘!- we i-- ~O "0* cu;u, u;l “_e- :3 yer ceiu “Md

. -0 . r. ,.

;ilues .e.u;;’:‘cc.t.

o; co Foes not gergit L2 -:tenied discussion oi

tic bros” “ubject oi gsrketitg';n t‘is thsis. 313 rCC':t

develo;;znt of the ";oolin; idea" in buyin; certified seed

( 23), as rel es in sell 1g it, figy leve a big 1 flueuce

(x1 Gitu11343 rlgtLLQ; o; resi;xls. 4.;33mgt CeLJ. of in;co:ti;ixsd

seed on tLe rerhet today is of excellegt gflllltf. T'is

cotgxititi.xi Lgyxt Le ligcgelgrzaurke out: m r x_f1'tse 'a.rleifi3:g

13330 09:35 0

7. Lxgenlir; th- Isrkot for Certified Seed.

A erge ;ert of the yroblems of certificstion

e"e still CdbC‘ti”fiul, rdth r ti o reguletOVy. FKe C‘itinued

exgunsion of tLe iLT'stry u de,€wce:t o: O‘e;-L" u; LOW

‘-- - '— ' .2 . ‘ 4.— .-.w. - .. - , c .-L, 4- ,. '

n riots ior cerciiieo seed, Lot Gal] 1: outside solves, out

3-.“ .L‘ \ 7' .- .J-,.».°- - 4: . .- . ? - _ L: .....- .n-. .3 .1, ,..J— -- ,

in V's I&D;&ULMF {Lvmuvs clayeol es. LlUmivsn, ior lusgeLcc,A

--V --.L . ‘ ...—'- hr? --- ..vJ. fl 9‘ .--.L. -.-‘1.- O ,- Vt
‘ 1 . .q’. ‘u - A, ‘ 5 ‘\ ;.I . ‘ 5" ‘

O " ,‘ " J I L) ‘ .L 0““. U C) l. " 4.1L} ‘ .1 u U;i.1.._' 1 “J3. (’-‘.v4-__ ... UC) p. k‘ -.. ‘- x :-\.. _Ll, d

of Le: so yercidl e03";to in C22 was 11 tied With certitied

seed. 11¢ Lorenont of ertified stock fgam the north :Ld

west to tLe soutLorn trad in; sect‘wis Lill concixu- to

: crease. T”is ineledse cum oe Led sogndl; {Hi ya nenently

.w, v _ ‘.‘ ,‘v ,. ~. -‘ .- _.-., ,1. ‘ .1- - L, ._ - : 1+ _- _r. .L“. . , I . J.

Ofllj tlrodru Co: ilied edge 91 Lel e ”qus l“ t.ese st tes;



 

 

  
  

 

 

What Do You Know S[[D

“b“ DOTATORS

POTATOES Are A Vital Factor

In Soaring

9 A Better Stand

. A Sum Crop

Check up with the answers 23:::fimfion Cost

and ask us any others "“1 AGmter prom

At Your Service

THE VERMONT CI‘IR‘I'IFIEI) SEED

PUTATO GROWERS' ASSlNIIATIUN

I.. N. I.\I l. E. A. ’03}! H. I ...All EV

”3.22122... Tim?" 1.37122"

NEBRASKA CERTIFIED

POTATO GROWERS

\IJ I \VCI’. Vii.“

L] \:J ‘:.~_ l'L 't;,k‘ u U Y\r' '—\ 2 _' :1 :1 1.3 :-(\ 14.:

1.: .. L ‘ I up; LI: «Ll 1:1 nod



J 3.).

II LI. (\ '

i < ' Iml ‘ O“ C O I. . I l C‘ .0. I '.I ‘.I . I I I

a)... _. I .I. A...) 1... . . ... .../.... ..- x: - -. ..Ii x .. 1.. J A . . . __ .

rat arr-.. ,.... :0 . -...o 2...... _ ..(.-.. ..L. -.. :C,..-.

14. a ...... -..) .. - .p-.. -..... -. .1 - :r. .. I..- . -.. J I- ; LI . A .r
. . \U \J )9 . . ..- . . .\J A. .... ... _ I). . . _ ... .

L.--..» 00 ......rr»? ...V .. (rs: CPI...“ [.(./Ir .L IICC ..---Irc _.-.O (x ML} CO

J.)

..k l\

1. . . 3 he 0 LI . LI a blip: 3 u... .1: o 1
+0 . s.JJ.I ..JJ . . ..u .. I.,I.~ AI A 4... . . .I . . r. U A ,. .\

(..IO mkFCZ \L. n -.-..L 4.! L ...-..F C>.NO (0.: CO ..rtr (.... ...... Cr (IIC I _i

I. L) l.. . - .. . I..»- .9. , I .\I. ..l.... . , II): . .... I
.I/ 6. ... . .) .IJ . “a; J ._ 21* a. I _ ..U . . .J 4..

..f...l\. H l. O - 0((IL Oflh FL I! (\tr ,L L.- 1...... \K - r... L. w. t I . C .II I. III. or ...r .Ifi .. K“; L.. vb.

J . a . o o c J .

«J \J J J . H .I4 . fi:1.- ....I \J LI ..«I Q .IJ J-.. .3 ~JL . s. D... J ..1 \. J... .\ J I..~I,..v?. ...... (.1 «I. 4 i, . I

.(r.(\ Irllrl. IL ....IIrF L Kt C f. u I C ...\ CLr IIL! ( v1. ...\ .l rt. r.\ KI . _II lurk .K I... Fr LI.II C. r . ‘.F. .

I J I J I I I J D \J In J o I. L- J. .a- l ..I I

n. ‘, J1. .. A J. I. . .J \/ ..- J .. . I . J . ..- . .I. «1 .. a N. 13%. ) .... ... ‘o «J

L....FKFU f.-./, M: ...II... {PL Ll.fit\ ALL. C»-m.\ HFH,....C CH-% ‘VU ..KrKCC ..LELmlxyl C\.Lurb.

..J u a I I: J
1 . O I.‘J W}, HH )._0 «.0 JI . ! I< ...\I. .. IA. ..1 _.7 _u) I. «I. . l. ‘5’. \ O u. a.-. .. I“- .2. .).. ‘. ..I....p. I) ... I) WJHC

l- 1. f... rK.."- >.r. (fr! PL _-...»- II LIrk Putt-v. .I. -.. K.» K l.u..\...¢... -I.I... II. /\

LII . I: . s. J a . ,I I A J: .. lull I. .0 I ..-J 1 I I.- (J. n I

03...) _.....th. A... m... ......«I. 1:4- ...; -.. ...u.. .T _. .... .. _ _: 0...».F . I J .
I..- III... (( rL I \(r . .\ . II. akin, ...C I: ... L} II 1.. r..(\l& ( \x l.,\ .Lr c.: -r . IILFIL

..- . . I . L. In- . Ll . . .o I

A] . .. .5 Iva . D . a J v.1 a I... v n) a I HUN. .. \ II «I. .. o .

ruCrrcmlru I.-- .. I... L..... C: ..x. -.. no . C ~._.».-.CCI_- I,»»I.FL,O'

\J J. I DhIJJIJKJQ _.I« -r.. ..-—II... kl.“ .. ..J ..P I». J. «IyNIJJ.IJ.J\J-- _- .- J1... .

’Irl IPII.k ( C (r..' L U (I [\I y/... I.I~ (LI (Ir. .IYU (r ., (I. If V, ”(ta _...pltrk ,I\ 00

J I i. .

...II ~‘_.., . J .I. ...... Avl..|.\. n- I. ... - \I I.1..\...D...I‘ ...J ‘1. . .d) :4-qu . .. .. -.nII.

(a. f\..\II.IrI I. .k..-..vL II -...r ..(x. Ilbt....ruyb ..,I1.r .. _-_.»P C rt. . L «..(..

o. . 4 .. a I J I. l ...- .. ... J I I I. L; LP. .0 u I

‘4 I.. a . .14. ~ I ..v .n .. I ‘1) \I1 .9 . y . _ 1.1 ~14

flutv $3-9 . - II r....... I . . C F . L. Iwrb u (x ... -. .... (....I. . LL L L. I 1.- . .C

J J . I .o ,7 u o ..I o .J A J . 5 ..n

. . .. a O _ .. ...W)...\.. F I . . m. n. . \J IJNJ I . 2-.. .. _- ..J- ...». . ., _ .xJ ..I I 1.... an I \:.
(CIKP I»I.\ L r.l r. C» .I\ Ir. I r. . !\ Ix (. ...-I. (L 9 II. 5» ‘39:. >v....- \. (. swtr ;( L-- .L: .rI L I L Krk...

. .f

_II I III ...: C ‘ . . ‘ 4 Ir J 3 .

.(. \ .IILt . C ..\ 2 or!» II . n n-\ .r or ... (a. H .(.-LI II. ./V I? r r r» ..(- I . . .. I... t ...I «rail .I

.3... JJ; ..flJ

Lt L- L. b. L O

I

«A: . . .IJ ... .... -y .3) J..- .\. \J ‘I. J o I» . ......” AI“) «I.

.r ..(. Irll I\ If..- . .. I .(. ..- C ..y .r {r (.r < ( ..I. 0

1| I. I

. x J . I\ . LI - . x- _.\a.. 4 .\..1 -aI..:. ...... .I W1 3. .... m . . .-.J fl]. a}... 14 a; .nI _. . W I .- fl 4 .

f. L. .... g- . ...-..C 5r. . .(-.rL (....l. p , .....I - C. - _sr,
* (I ll vw .I

0 J .

.... J. .... .14.. II J . 4 I. . J»... . . , mm o. n I. .uI «11.. 1):)?” ... J LI HE... n1

PL ...fo k)» (. x F-..- f» ...». L. abtcr (rt C (PL... .7 Lu LI hI. If (C 0

.J. ...: u .-1 o .I d 2.1. ‘ ..- . _ j .J. . J.- J "J ..-. J ... .. I- I ..\. II c. .I x... ...—IA) ..

p. H _ ._ _ .‘ .. . . .4 T . fl

L ..rrr... ..\ . C . .\ ru. (_ (ILL/Kr l. K» C M .r r l. ... . - (. _. III . _L Li. Ix

( 1’. '\

o . J J l . J o a..LH..J. :_ -.. O-) .... .... .... Q) I ,JJ 3 u- .... .. 4. 1.. IJD-J_H -.-}. ....IUI. . I-) 3-.)

. .(..Ir.-- _.r C .r. r. _. -I ..L- L. C.r.I,{ . .... Lr}. K. . _.... I .I. ..-.r I-.- II CL.
..l ... H

uIJ lo. ,... ...kaa .-..)

L.. In- .... . L( L . 2.-er O

. _._ ... -. . . .. .5 9......x .r Ir. . -... .-. .P r . r...“ . u - . 7k .I . .... r.» . .. - _ C . .....I . r ... .(.

II I. c . ...I . ._ I. ..
II “ I.u n a II \. ll .9 J .. .. .. . .\ . . \I./

«til I. IH 0,. .kL. '.L C (I (fix C .....L L vb .... I H. - .(. ...r.. C “1..

a I.| I. .- t _ J . . I"; I

. .I .. \i. a .l.d\\lr\.l. + ... I A 4 :1 . .. I.) I . u,” «I.

{ll F3: I. x - rr'r‘. . - ... .(." L .. ... r. LII- .. ..I .r .- _ I. .. I _L 0

J. .. u an]. .wl l n J I.: 3.. In . o PI. ... 4 I4. 9\U J ‘.J . I1. rm.-. _ I I ... ... .\J_l..v «4 -. LI .n . _ A la— 0

.\ Cl”.- C If. I Lrl f I.lu II . rub I‘ll I .r [PIC (C It. ..t LI .I. . rt (5 ’.‘. r). .'|

(. (K

J

1..«I‘-.,O..I Ian. OD? ..P. Ja..- 4. 1,. ....I.LI - .- - ~1....I—I... J \J-...J 1),..-4. ......) -.(.. ... 3)

[LC -- ,PL. ((9 L....rxx-.. .I (:3-.C C. .IFCC L..(..;(rLI .rrrIII .rrL C... foo...
If. /I C (. . I...

o 1 ..I 0 ‘ln 0 :J. I. . \J J J v 0 JJ 1.s.. 1-. . I . \ ... I y 3.. . ._ I . H ... .h..

H. [rut CL. .Ir ..(. 9 VII... . . 1% .L O ... O .- I ...? rI (\ I...+>.I_. L.. (.H Ir Or} r?» O



..q

I.)

 

 

A

“m
i!
"l
'g
i

'E
EE
EE
'I
E:
::
I;
I.
;:

3
:
:
?
I
E
E
E
E
I
E
E
I
E
E
E
E
E
E
E
I
E
E
E
E
E
j
§
1
E
3
;
E
E
E
=
; E E

#. II 1080.

m
y4
;

E
N
E
?
EE
.‘

EE
EE

EE
E
E
!
I
nE
m
m
a
.
m
:

fi
n
i
fl
fl
g I
E
!

7 m: ovum 0C “In 1"

WhthhDthmHPIhIz-rq

 
,
‘
E
E
I
E
E
;

E
E
E
E

EE
EI
IE

I
I
I
E
I
I
I
E
h

E
E

E
E
E
E
E

 
  

5
’.
i
3
'
;

i
3
3
3

E
'
I
E
E
E
E
E
E
E
E
E
E

I
'
I
.
B E
I
E
E
E
I
I
I
E

fi
i
'

'
i
‘
i
i
i
i

E
l
i
i
‘
l
l
q

{
g
m

E
E
E
E

E
E
E
E
E
E
E

I
E
E
E
E
EE
5
‘
E
l
g
i
i
i
:
S
E
E
E
?'
!
W

;
;
-
:
;
E
I
i
g
i
s
s
E
I
r
i

i
E
E
-
E
E
E

'
-

H
E

i
E
E
E
E
EI
E

E
I
I

4

'
E
i
i
l
fi

E
E
E
E
E
I
E

I
l
l
!

multiracial.“

maul-03ml."

 

 

   

 



n] .l I o I ..I . o n I

. I. I N. I. I. I . .I . I I . I . . - . I .

‘.‘". ..r.|II\f (\pr .I I! (II I u .I II.\ \ PI PI rd .I? L In... | .V I rip-

- ’ (I

I I. a o .

.I I III. ..I I .

' c

1 II I. J

I... .... I. . _ .‘I .J .o . 7.. I J I . I 3)...) .7 I .I. I.

It L}! [x I50 7 U IIIII. «C Y I. . III-VIII» (I! Ile ..vlL I I

III

’ u I In a, u a I . It A

. d . ..I I. II . I . 1 V. A!

IIIvC CIT vi» III .rfi‘. , I . I. LII .L I . v! (\t .I. FL .

J 1.. I J o I. J . . AI:

. \I I _ ._ . .I ... a. I_II

LIK ..IIL. '6' ..- {\Llfr I... .I L \( (C .
(I| a!

II I. l I l o . 0 I c

\ l;— . II J. um +1 -. II .11. I ~‘ I II».. 4 . ....II . .. . .I I). :6.)

(III I lIrLII II \l (L (It If (r! I I L..? Ix I. I I ,I .\ .T .. 7L rI/II :A L. I rI. LI '4. .

I} o .5 . o o J 1
. HI; \yI. . \l . . I I I. I. _J . I. J. I; 1H. «I. ..I. ..

(v. Ih/lxu' (Itl I! (I! LVI‘I-l I II I» h III (..(.-r (It! bILl If: C I\ II\ (.I.

III (I

.

’I.I II I l\ 1.! v I. -I II: XXII- [I .... I I

I ,1
;

P
J

C (
v

I
-‘.

5
.
.
.

C F k
.

k _L
‘.

c
l

O C
.

( (
w

o (
f

0 C
“
.

(
‘
u

\
l

l I
.
“

’
-
'

C
.

’
.
'

[
N
J

L
L

C C {
I

(
W

5

. \I. n _. _ I. J I. L1 I. ..J J I II .. [J I.. ...r. ).\J. n .I , \A JI I .. I .I I I I. m) ‘J .J

|DIIIC —I‘ II I Iv. .l. Ir .0!» (.KF . III. .I’r' D If (.f I Ll .I\” r . Is . 1' Ill C II}! (II (ICIII\C C

I IuI HI 0 IJI . I. I J Yo) I J I II I D I

4 I . . . .) . _... its. . 4... 0415.5... :DIJTII ...... 4 r)
I? I I, . K I. (s (I l I? I C I.I II II I I\ IIIIL If! . n'l I Ix . II II .(.); t . I ’7 l\ .I: I\ if. (.I ( IL. ‘.L

lid Iv...‘ “I: I I II. \J h v) .I a I)m _II I. «I x. 2 J. . . J LII .3. .. I—I NI . . I—IIo J I . l p I \I.,
. n . . . .. . . . . . I

Ir ...l I I (DIV . I I» I: O .\ Ir LII III? I\ If ’.‘. I. /\ (If f’ fr r. .II F\ _ O ( I\OI KLI (not (I If . I (

'NII In] In]. J l \l/ I, .Ip I. “Iv fl. ‘al. ,5 I \IA II I” J I QI1 IJJ JJ I n\. I} \I. In. J1 . . J I. II I). Ir 3 \I.“

. . . I . I _ _ . . . . .. ~ . .

t l\ [K L.‘ . (I (L »I\ Ir. .l\ 1" IL. I I\ II (‘1 (I [IF/IV 9.. LI(. 1.? r\ -U (I . .I. DI. c IkI-Irlw|l .1 .LI ‘ (.IIW

G
)

(
K

1
-

L
?

u (
3

C
?

r
.

C
i

C
"

C
)

3

I F
.

3
-

<
.

‘ .
J

t
,

p
_
1

,
.
)

U

.
.
.

(
T
.
-

f
. r O D

. .9. .r. .I .I. II 11 ,5- 1.- I . 4.. .I.. J .. x. I. . I I -J
. . ..xJ . I .. I. . . ..JJ J . .

c p c I: ... .r_.I. “I 05.00%? I: c :0 _....zf. J 0,-.. Ir..- (.1 . I I,».;rr». Cc...

Cl 1 I II. . . II I Inn) . I14.
. . . l I . . . .4 I. I I I I . I . .. I ... I

J . I \ I ~.. . .. . o .- . .1. n . ..1

VII-Flt- .r I t. FIPII (xi 1' I L’. ....-ID‘IIFI I1\'I\O (\g . ’.’...bifk {If} U *9 _ I. PHI _. t(.II 5.;I\ c (P ' ( ‘IIF-

) O .

..I ...). ... I.. a).

J I d

I. J! W“: . ~ E. . . 1

v I . _ a

.(..rir ..fItvL ..I I II-(rbrl.

a'- . . x .

Ir ..kl‘f‘PrlIffrrlf.



 

mu 3625C?-
er ram-0M7 5535016203...  
 

 

TM A! “JED

«mam summit

:3 F‘ F? A Y

5.3mm mum

 |4|L_»H PRC $50“

‘pRAYE 
    

 
“' I": * 1 (fly-7 . _‘ 7‘ . , __

_Lk Uh .J W I - k) L“ £13 J VII“) ! ‘ "-I .!—'— —‘__‘ ‘ . ‘.'- r’]- . o ‘f

4 a ‘ ‘ A 1 f‘~ ,.
’- 'L " ' " ~ -’ .L—L 4.1.).

J \ o ‘ w (- -'—-' -- *- - J~
- - .- , .1_VL lo . ,_ ; U ..L ;) _L ‘. ‘.', {4r '. ‘1. -‘ I N ,_ a ”'.‘-“

, “ ”"5“ M— w- ' ~ - u -; V. _ LJ;



.’ill3.41...)\x,.1.10i‘1.3../£.4).x).01.6.\l

Opwo.oradL.;3ohwowrowwoonv3.bHr;oHp.chpc.ogash

L
)

a
)

“
x

C
)

C
)

bO

4
-

K
5

.
0
H-
1:
4

Q
)

‘24

1
:
.

'
(
’
~
_
"

r
"

r
I

“
i

v
i

(
“
-
1

RUC
)

y
,

(
.
.
.

'
X
‘

<
4

III..v0.-1Ill'1..01

.jmw:©®44Hpmmo.oo3usou0..waamogora:Hmoowam0mo

‘0a4.1I..0II.V.341‘.0.‘0)a..ll\10

krfiflfdmhooo.p15%0?.43......0H...MO....L-....v.....3..«...-..omw...CowOHH;34~

H:s0r-3p3«.o:rgntanfi.dmm:wmmadeflaflpmoo:

32:0p94.mypmm-mHow-UHL

4
3

+
3

0

F
l'
7

U5
-
4

h
)

(
D

'
d

U
]

H

.
p

I
A

k

{‘'‘u1’‘4{“I)'-‘.‘I.Il‘

3##H44:.r0sag:aohw>gm40oo-.o;.a.05+
ole0

#
1

3.00pmduow4.

pm.kwmuqflpnéMXXWOPQQ93J-rszHaHomnanu

wowndflwflomadams;nnqgjamoxdoj.rm>om

11’\dI!‘3...)Ivni\\J.‘3|;l.ll..lIII.llu

Ukw5:0fiEJQLQOOSfiflWPOfaGOW_r.fflOQWUmWOOH$}lOOPm

.\0))'3)41;0.0)4;..1..404!W‘J).1\JJWW.h)‘.).))\I..1\..41‘)5.0441)In1.

04“.“!l.I»:'.’~0\.kI_rO0.....er.f-o.»oxr,(IO(3.ol.\n.r...31......n..Lup...01.D-CCut..)Frufl..CQDun.Mxpzl“..(.-rgr—roo

3040.1.(JO.\x111..I4.4},x)..\u...‘|\;4.0..)0-\1........x-.l{\ai.1

...C/r.-....szrn‘.0...i.3rHCPf._.13....C.1!10.0..«.....WH.3n“4.)..0HC..J.0Hu).10(nH.O(O«(rOPHO

J......1;-14....J11.1-......1....110...(1.)JI.);\.....J«..\.31..)3.1ll).01..014).3.1

m..C).WaloDAIKPFsKI?”If;-..I~\.....l..v010gr"HMO-hrn!O”NIH:Cyarn“1;fig.\nrplloQ.....VIIr.J'u!m.IAWH

..

.11.9-13.14.......34.}..-)x.1xiii...,).1...I3.x.)4)

:Jm...CJ..T_-.Ar...Hi(..(.--..ru...i......kr5:0.......P......-..n.....(.

IarOroI.4..l

...J
J)'0.\0..\0.J\14I‘01!llII..\1....0|«1|.1..l-ell.‘I‘.1.‘I

'rrdoo.3.CHMx).F.l..(r...v_J‘.!..i.O..I.r1,3‘Iwr-wurr_..L....filvp.43!.q.4f.“

«1:...)3.r...3).-c.....JJ.).1),40.1-.4J\JI).|\....J).\;1.v.I...........I..33H....(...13«31.4.1.3;

..VHO...«.r(01%O......x..,rpl.,W«...0f..L.0..f3rut-.1".........J..a.3..

41.1.a.x..0..-._431.334.414.11-..)...tI..-{1...I.......(X,4.33.1..I.n).3.13

d...~jODIOfK’J.....M.Lr..Lr._.-...t‘tIO.....\.vma~au.)3...kr.3o.-.On&..1dcmix—gjif.



I Hum I

<HH. mdflfifiwfi

o I. u I. .\i a I )- ... l- 0‘ .. r\ o H \s \l. J 4 5‘I

Ho $6 a Ha o L a... £19 ..(. 09-59 cwyw ..c..:.w- EH 9

I .- I.) 4-. 4 ...... .-r4 -. ..r J4

Hawppcwm n;:hom :- :pI;I-.IFFCH to: nLoLI.

J I
)

f
-

I
.

I ) l I J J

C
1
' II «I. 5 1.. .. . .. .. . .D-I4. - - ....I.. -. . . 4 .... ....4 ...-0

F3 “stall. «LC HLC...(flx.ru ...vaw Of...- -..-.P I_-II. 4.1r\C CO mufffiHCw .(.;ITL' It

I) LlJI I. «I. I I l \I \J .I l: .I . q I I I I I .- .. I... .

_ I. . a I; 4. _ I r. .U . I . .J J .. .4 . . V . .. . .

.r CI-.1\C~I\ l.) Ix.nr.v .(klfak PI 0.; II)- LI 1 F). OPP (\ DC ~..I\.IYHY U (a CAI-(r?

oHo map 05d Mn Hnu%.

--.-41-.- ...,- .- .I --.. .4- -... - .4 ) _ . - ..

CDC-THC? Of. .- -..-U....um-wp OCH.<-.r».HO .c Li. H? MRIHC :th ..-.rnmw

4 I. - --.-L.. .-.-f I.) .3..- D ... -3 ..-..--
chcwosop D m.ccwb I. o a: :» (La 4 u 04»-oom o» ctm

l ‘.‘

...) ..J. .. .4 ,.

{AU-J ....--F...Ar 0

I - ..- -.. I ..- . .JI. .f -. 4. :2 . I LII. - 4 4 4 .-
.. . . a . . .. . a . . 4. . _ 4. -

Lufktr; kru Och.” CPI-PC CHIC-h I-r-m . .-.(Ih k. F.(-O(-F0firywp Urn)» II... IIIOFQ

. . LI .I \1 LI I. In I) .—I4 .I I J Ll .«JA .u-I .m ..- o I. a
A . . . .- 4 J . 4 Jr . _ J «3

LI”! “Pom (KL--.:.“ pnIx (..(le O :5! L50 ®P\ Ixfib :\ O 05.7 (.(Ilr PM . Erin} 'ml C Fm hr wk

...- .4 J .r- . I .- .I...» . ....r u f I. . .r -. . I. I .I .3 -.-/.... . . .. -. ..-. 4:.

orhwroc 0L cc rc.m mtngc FL wmIocpor:H- er o» ctr Hiyohcr:d

mowcwgowwuu wwo n.rwwow¢@ armodm ow ocwwHoH.

dwowo MD 9 MHorw nw-~H:deH wowvwmu igo c«.rpwwrmwgb.

mamnpvwmu rum ouu»w«d ow wra omuamwwornwcn w an .w mwa Iwwmzm

mmrdwm ow are guwmom (firmom. Yw.dw mm are wvw Nova mmroa Hm

mad w umfirnfiwmm wfi :ro Hy r.mww;w dumxw. U90 #0 cowameI

wmmm chuumfiowwww . HchH. awn orwwww w rHUWHS Hm :uww HFPM

oc»w;:uwop mmpxx. N.:w wuarwkuwuw-u.

.HH»L ryfluc LIL“ rwgwm-m.m nvw » dfiv fir. o.muuw;wwc.-aw.wH -..o

figumww fiomowwm mwwxw dwoum wwunw «wrwamm my 0 HLIHH. @QHH um

i .

-3. 3.. ._. .... d 2 AI..- .- ....
(_DIK _K_ .I (I ... \I C .\ K :«k .



I1!)

.;.



~6.:.

J

F

'

IIJ.14.II.

L..-LA
'

I3

c

r-1

«JAI
Il\~\l..x

43 c.Heap-

D

.IJ‘.II

044.4...

..-Ir.-7

EOOW
“1J4.

T.



'
.
J

[
‘
3

H
h
-
.
.

C
!

C
)

un- —

“a w

'1.- ‘7‘
,.

4L0 _JI..JL.1.OCV.1KJL_ 1.1.

-.J- ‘.‘-V o “ _ -4- J_ T ~— L". :‘ ’54—;

N’JIJ-LU, ll—s—d-L—l—‘A. 4..-; .1./J -0, d. .l_). .LA“-L..II_IIJJ'J \:’O,

“l-“ q r rV‘ i .0 5 I '~ -- -r’. ‘f‘ 7'.

‘.‘-L».L. _—L\, .12". LH‘t '.’/5‘1. .Lqu.

~‘ - u. q . ‘
. . . -_ .. . -. ._ . J”. bl - ‘.T. _. O ‘ _ _: ,‘ ‘ 4 . ,. a"? ‘-

..J..|~---¢.s‘:JJ.J.’ d'va—n. U‘J I.\)UL\ CU V~‘-: 16 «‘Jo-‘I-:U .LJ‘JV!«_..54. -‘J ‘v-

Q _t J. .- I- _ ‘ N 9 I ‘.‘.— .PV r' ."‘, ‘ A l!“ . F

j‘V‘: (- “ "D -_ o . f‘" " O ' ’ ‘

C :— .L- 4L¥~ \J ..: L) ? J L21 . 11' r .. (3 i- u 1]" , J-‘:|_ , L) . 1.1.; H- lg;.- . u . ..KJ

:‘1 “'0 _ '\ f " 7 - -~, f‘ ~ I ., _l_ 0 fl r‘ ‘ - \ -' - ‘3 ‘ ‘V‘

'a I' .' ". ~; v.4 ' Q - ' \ . l

...-....L..L,-.-.‘g.,, L..- .LLO 20.4. .Lk.» v .40 ULJVLL-141-4I '-'. 14d--.“ -..-—--\io

-,.._ I,“ 1" “’1 V)“ :_.- .L ‘ ."‘- f " _‘u 1* H r. 'I — ,\

_LL-JL‘-(.4K.. _LQLJ.,..,O .‘L... «)0. 1'. .-lCu, lz—Ll-J-S‘. lull-‘0

C
r
!

\
)

.’
.

L
.

I

\
O 1
-
3

O O 0 U
)

(
I

L’
.‘
1

c K b
f

C *
H
‘
.

C
i
‘

C
l
‘

F
.

k
.

H
.

D .
.
.

«
'
.
‘
-

F
“

H ‘
_

I
J
-

C
3

0 +
7
.
?

H O o

.- ‘ - . ~ , - . r1- . .1 -. .I- , --~. ’ ,- t -. . -
‘ x '5. .. N / ~ - - . . i ._ .. ~ _ ~ (‘I —. . I) r

U 01.4. (.... t, \I-‘.]'. Q _.L '.‘. - L4. .4‘4‘-” k}. L K) L2 1.4 kl .L (I b kk >M J 53 O .L J— O C 'L (V) . 151-ta ' O C .

-.-; t, 1”. fl0“1 Pr. JLLS :1 #03 to E'o wee f'eu.

U. 6. Degt. A;r., E. B. 3:2:1—5. ICES.

0“*4., W. A. 4“- Pot to 1:-g‘wum gitua“iv; i“ fitrzie

'fiu nu :4ca. Ihyts “$1., II, 1:33. 1312.

Ortui, U. A. Lug: 3411, curly 10;? xii 021*. gen ;:t-so

3;- 1.95. 1L3331-L;., III, 1:00. lClS.

OTUO W. A. 1;;503tiox phi CCTtifngtiOfl of :ofiato

aged S 3001. :l';f;‘i‘-Q;.;;.:;1., IV, 12:12-40- 16314;.

I" '- ' ‘.'. J _o ‘- ‘ , *4: (~ .""I ' ‘.‘ - ”‘7‘ " " ‘ '.’ r A

1'1“)» OLIJ. 1.1.1.2’.’. 01. _g“ . :.1_.LC‘.«L. I.--O. «LOU. ILQIJUO. 15.-C1110, .1.: /-lU.

1914.

'LlJr. , le7-130 1:14.



r
’
n



.,.. . O. 1

rovmuunt -nL

10: 56-750

t
o

1U);Z
“
?

"J

t
o

17'1‘0 . Pot .

m ’
1
3

’e POQLQD pi4iy Trip 03

l

‘J..._/ J;;":I.o‘— l'b—I.

:lr-_Ol‘t O:

.4 4- :
' I7|

U_.‘_‘¢»~U-‘-‘4 ..

T‘ . . _fi

4.1.8:.)31'1; O ..

Pot. Aggoc

.>- M
11.“, 1 . ’

.Lenu
“‘ ’

-,4.

TLC0.1.1)

11...}: 3.1 O ,

fiegort

15.31.10 0 o

ngsoc. gucr.,

L191 quzovagent

l:-ll‘JO-l’L

117-1570

Ult OJ. 5.)Cd. COT-til

‘I ...L.’ _fi' . -1. ' --

b01Q1410-u10u

--.-u

1'...)0&3:~.(.; 1211. ,

improv;nant and

'97-107. 1917.

w«‘otzr‘s'o ngrovwngu1t

8:53-00. 1521.

on iotgio Seed

iL‘J‘: OC 0 1L— - I' O ,

on Seed Potpto 1gp-

:
7

H c.
-

I
:

I
P
~

O

’ -..L -

CO -3. UGO

Cognit
.1..

M38 0



t
o

C
.
)

.11

t .

1.4.

(If.

C
}

C
1
1

’.
']

0
1

C
H

C
)

.0)

. _

A\ l‘

J

\le I.

(1..

f..

to:
.r

07......6... .H. B. .....1... -.....w. U51. .....va on. Unfit}... UH...

WMH.. wouuw-: r wpuo rmnomul omo. Hmwo.

a: .0. H. H. U. .Hw. C4<wumqu ow Hethw. UOP.

VCR... Ux..r.§.....rm1....<.wH. PC. HFPOI Hm. Hm); HUHQQ

wipiosudiw w. wcoH. .- -... .31.... wwwwrwo-.. ow Uc-«.§.b-.

tr-.. do firH. UH. Hum "mnwz. nzH.

O .mofi. H. a. Howuww. no waom Lu .:1u . 6.3.

we HVH. up. Hmuu" HoH>. Hezw.

1%.:cw. Mafia. ficfluwd. .;t»r1-s Uccermw. v.1.

w M mwo worH Hum . .nwwolum.. 0&0.

Hrww. Q. a. to c4d. (C .wwwum ou Jmlowurwwmmawc

W050. Muir. 000 $1.--.Hoov UHOUIUUO HUHUO

cumuou. H. a. .owowa. VCLHVMC: Comrmwnd. 19p.

wow dwm How Human oltu. Hmwu.

owmuofi. H. a. m1-owa. chkwwwm Lcc1ww1w. can.

mo: aw. Hmkw HQNQn HHIHM nmm.

Eiot(om. t. H. muovVuie out-wc w..@ 1w ouwmpwwo

tr.1...um...p.m.mr...wu+mm1u(1.m MW)» OrLywvrrHr}. woo ..TCLG. MP... (00 k...t.\.Haou u:

Homo.

Hrmwo. w. .. Uodmwowwemd ow arm vocido Huwawdwd HS

ooVupgwm. 40w. q.mw. 1H». muwmonwom. How 0.

mmwmwb. m. 0. are momg Ho+p+o mwc.r..»ou w: HHHUO

Huwrfip. »c:. chH.. HHH. unmmlmp.

nsnmofi. m. w. :103d. Uofiwmwfip

wow firm Mega Hmwm. Hman. Mono.

Hnobmoo. L. m. Woa_¢u onwawwwa.¢1

Mme. woe. b coo. riow.. mummUImqw.

anfiwwnd.

A}
Iv)

{CCC.

1)

_ UL. H1.» LL-.HPrCrr

Roma.

C11,k‘n? . bond.

. U:

C.

11....

h.co

.51?“ H4 O u

.r . .

co 5. H...

3....

.1..

\VAH'Nx O

1113....“ .

1L_.1.1C1_IML.J:.

.....mi.»

k.P..1... H: O U

COHCSWHD.





4o.

41.

r
.

0
1

46.

1
5
>

1
"
)

E40‘4‘ 0

1
-
4 J

(
O I

4441. ngrbook 03 4:310:1ture, U. D. Dept. u r., 4 8109

all. 19:3! Q

Orton, U. A. LQSSJLS for 4m.“1041 :otgto Gr ficrs 1:01

C1442 3:;urignces. U. 5. Degt. A\r., “:1. 47. 1915.

Burkle, pcunuxr. Qa4teranerkennung vfid“2410“*r0e

’4 er 12‘-c4io£o1vu L44‘ern der LLde, InaL W1-is-

;jrlanrm: 1181‘ L341:t01411le, Ve"einig;ten

”“1rlri'Ls- Usiversit t L4lle- it cube 3. l93?.

43‘91, Otto. 343 Roll Diseases of tie gw+ito. Eh;

V, 5:139-118. 1315.

442230 , L. L. Led J :k on Cegf 4rl a: “11194 31.2

in_011 nd. Logort, Inter. Jot. Coufer., :127—152.

J..L,. ..- a "’

\JO U 1J\J.LL, IL. U .

;nd Locale inu Con; rzlSZ-

1'30. 1921.

’ '1‘ " '11. '."“~ ‘ c P 1 4‘: "M n ‘ ' '.' 'v( . ‘.‘ . I"

l-.CIn \J :.‘I".'. ’ J-ALkJ.-.Ax-¢S . 2:»9 11:1; CC U... UL. 0J5 J. L) t _L JO l‘II 9.111 0 U1 ‘;8

.1. , ~ .1.- 4. , - I“ A O P. A f.‘

in we(3001:".11do 1.0.1. J-Kd'lpzr.’ _LII, 5:11-50-1‘ 4:1. QNU.

‘ W\;_.L.J.- ‘ ‘1‘ 1 0. J-‘ “'4 . .'

¢5~»K)J-. XOU<AUOCS ‘xz'r :) CU. l-l U.E./ J- 318‘“. £73138 UUkAUC. ‘J‘JL‘LLO

"'.. .' ”’.‘ "' ‘4‘ P‘Il‘jn ‘6‘

1.-:..11o .uwl‘. , 'J‘£:u\.b"0ud. 19k? 0

".,-~.-.‘. , — f “l . -.-.( _._. _._ 1’“.-~-.----'7~ r“ -—-, ‘1 m7. 1 ~- 4. T . ..

dubs-L .LJL..J, _L v.6. A. .I. 31.4.40 V4U duly“. l-‘ J... CLLA4LCL. ; Ou . U 1441'. ,

- {‘1fin

4.4... .

A11:, 241-11.

fix ‘r- ' . \ \- .'- I- -- .-- ._ 10".. 7: J“ .". J‘ I ‘ ’.‘. u

ALLCI-E2I" kailn. GSAAIQAKJLJ. ‘11; U(.):.1l-li. 1‘0}.de ”(30.\.1. AOL)»; #08:.) 0 £10.-

+' “7‘ . .. "‘ ... (1 ‘l 56‘

U91)»: . AQI‘. , .I. (.4149 Q U I; .1.- o 9 l‘u L17 0

'. 1“ ' '.'“ '.‘-' q. n". :1 Q r 1" 1"L“: ’z- “'.'! “2 .-. L“. 1‘. ' | a

4.-.)-.. 441.03 4. 1-- :e41-1.1 .1118 CO _-L..; :1; L119 (4.0.11-2 01

(5

Certi1ied ~42d fot4foes it Jolorado. Colo. 4;?. Col.

£1480. 1929.

..h,’ ’ 1 . _..-: "a _‘A‘ - l r. ‘.‘ q» a a I

40441 .1418 -or .49. 14440“on. good Io.

~-' _0

n. "' (‘--".F‘

AJ-.1J.’ U;I‘o Ulo uwv.

'I

'v O 0 ii.“",I‘..



51. 494“ett, L. R. 03421 C fhn 1441 lot to. Id4ho 4gr.

‘Jlo , 41:;11. ball. 29 (4‘0?! 36"1 J . 43-427. 2:20

“4. 4404. Reguirulaits:for Seed rot;t0 Certific fiun.

II-:1‘311013’ 1301.. "11. 71:11:13 2.23
J a "-4, ' -- O O

53. 4444. Ccrtifici used :Lzfiectiun. I-in ‘cpt. ugr.,

54. 4-04. C42fi43144tion 0? seed lot 404'. £4ryl‘nd Col.

4;r., 2:3. Ci“. 03. 134i.

55. 114038, 11. C. 211011;-5114 Cd 41t.,13 ”:4r1ficticn 1441

by, J- I n! I. I ‘ ‘ ‘-__9 §_ ’ 'ln 4. ”'"A

'JI‘UlLLU U..—vii “1‘11 C124. 4.-...U... :JJ».VC V010, L414..Ll(3bo av-U.

r. "1 x a r r‘ n 4‘ q ‘ ‘ ‘a '1‘ ‘ " ’ " ~ I‘ ‘ J- . ‘n_' ‘. J- : “

‘30. : ”1‘4"”! no u. uC‘G’J 1014441) .L CC .10-. -21 Cl“ 444 014441.41

.... .-~ "1.5- _.w a _- _ ~-- - 4.. .2. 1 ‘~ :1
., t .i-‘ _ ~ {—4. "w .(- {‘i" I“. ’.’. 1 ‘(‘ i 4‘ ‘.‘—I" > 3‘ ‘r‘ " L, A r‘. 1'

-..ud 1.4. 1 -. 4--., 4....-. 4.1_, 4'. ...- 4. a 4-11..) 0 4-1-4”... .LJL4-4 O & I O , 4,4. 0
' .—

fir? .' ' " ‘- ’I' ' J‘ ’1 ' 4". ‘ . 't“ ‘. "Law f (:6 ~ ' "L x .v‘\ fl "‘ J" '1'

L21. £444‘.)-lo Lid—C- do 41‘34‘Lu4 1.1'3:.-.L'.L.J-4 3...un 1.131191144-.. 3.4).)...10

W.-,J- ~~: . (‘."r‘.

14.41:... U Viv-(.1.. -.:: --Ll IL‘» I40 0 . , 4.-.; 1.4.5,?0 . u by U .

PC“, ...4 .~._ -..-L: fi' .11-: l- A- 1’fi-"C “ —- * --£-4.. ._ I . . v ‘ ‘g a. . ~~._ n ‘V'D J -

UKJ . ‘_.L.4\)«¢ . Lj'-’ .L ‘xr' L -a- .~ K.) \w ~_L -.'-l_ _... . '-I Q ‘tJ‘ .11—:1 ~--‘U . .Ll~41 ‘0;‘MSLbL—L _._ ‘—)b .

'4/ ’_ ' r; 91(- ('1 .1". " w . r - -/~ ‘7 . V” ”-s, .fi‘ “ ’.‘

CLO I- ‘4 AL.) UKJ‘Jl' . ..H.’ i 4.) C. .L.L.s.. ‘.IL. . ‘.’ §J v’ .

rm " ”'1 ‘v " _' 1’ 1 " fl ‘.‘.3 , L . ’ ‘) 3"." 1‘.) "5 'L’. 7" ...»~ "fi ’"(

dv. JL ~|4‘«‘-. J.‘ ‘4 ....“— 13-4-4448 U.. .4 ..L .JJ V") ‘\J ' "A. ——~‘~I V-L‘~ L4 :t‘3-Joi‘U.

1- T p , .... ' r J-. 5.... 1 0.7.5

1.. 4‘4. ILkfi . 1.4—- o L.) '.Ao’ 1.2.8.3“ fill—L. . lu-«U.

A‘.‘ v ‘ a .24.. fi- J-: ' .”‘.. .f'l . "VC‘c. —A V"
r | .__. a '3 ‘ I I "" | "‘1 ‘I

Q A j--. .Ll.‘~ 0.4.. -m. L. 4-11 C‘ll U.L £41044»! xii 3.. '_4_'V .1 ' ..L vwv‘ Q ‘.‘45'

4 0 n A fluxn

.1 —v D'fit Aw“ C 4 1.-
J “Lu-“ C 4 o ‘44., .1.)... u ‘ . VNOQ

n .. .- .. '_".L . ,1 ., " ."a -.. n .L. - --.- fi ‘4 4‘1 '1 .44 -1- "1- r --‘V..
. ‘ .'~' ‘ ‘1 . - ' , (‘1'. .I') 1r .‘ ’h‘ ' | . .l}. .

fvl. IL —)-1. U U‘h-RL‘Al C‘- ”-3.2- UJJ. U]... ..L ‘.JHA‘ UJeIA .L \JU x... \O 4 k1. liiulJ lOA-ll;

3 34.4-, ‘

*‘ (“x ’1'

v U -4 11“..) L; U C1 :
1
.‘.') t‘ " ' . '.‘ . ‘.',4 4..“ r' .‘- -. '1‘ -2-' n’ a ‘1,

4. 61411;, 4. L. L41w4 J 4014 401.111 d 44-

'... 1"“. “ m ~3—,-. ff ' ’ “f; . 4° ' ‘ ‘4 r“: (1

iv 0 Do A. 4.L 0 4144.1; 0 I4) 0%. , U741.) . 31 (.L' U1:...:11 1181']. 814.911 ) . .1./L.. do

i' p, _ ‘ :‘ _. . ‘r « 4.“ . -~ I ‘O I“. ._ .1!— Q .‘ -4\ Q » _O . W , I ‘.‘—V' ‘ .1 4. _ ’— ...

C'Jo 41.0-1. HOOK-i. f'ut “DO VOL‘ .L i—Llu\-'-Jl'~)l$. O ..LOO DUTTI.‘ QCCLJ .CUUO

f._. ..‘V- '.’ .‘ ’~" f, ,- 4. \r‘\

1:44.413 114400. 15.10414 . 19'-'





... ,9III . '

1' ‘

\l . I J J .\..o ) . ii . .
... . w. i \J. , vi :— na: . J.‘ o r; A .‘w. \

... It . , ' Vk c . .f .(.x (J

/\C
)

t
;
a

O L
—
q

.
I

L }
_

L
)

U

C
.
“

O p
.

r
”
-

O m U R
J
‘

i.
.-

L; ‘
.
‘
I

H C
V

r l L }

. In a... I J \4J. J. .4. . ll Hal \;
- A,.

hr(u' . L.” '1‘? . III-.(. («it .

J J - a J . .J . ..r .. . u 3.. ..:. . . J. J . -HJJ
.... J. . - y. ._ . \ J) ...J J

..(.. birfir/Klr U Fr. a. . ("Qatfir n? J...\(. I- O FK.1\LI ..LI 1 O! RLI r Lllv Lu tbvorx". r

1 — ..1l '.' ) A In uJH ’- \l \l

erro Ck (0 hr 0. (J. O -.L In... h. 0 L.....(ro

é.) . .- ... x. J . \JJ -.(.. xx... u-.. .. .JL- 4 J- Jr J J. -r

(C. .F L-.. Hr: (C CJ 0? (.21 L.. J! .- it-.. C JLL C1,- «_cfi ..J. £0

- J J)
.-.. . 0.1.4 . I 1.. ...

(..:.x . .....C ...(.\...u 0 (ff... 0 1N. L..( k( 0

11 :1 ..J. I ... ah... i). L-. 1 {a J). 1 41]: . ..Aa
J. . J. x _ .W. o 4

O .\ 0 Hr L1». L.-} D t L... a o J I i... C”... :H..( L (H ..J J: ..L.( 7L 0 k _r... \

a 1 J »\J.o )

.J) ....., .r J. J ..J. 4 -.JJ.-. J- J... .. x..- 3: .
CC. QWFLOH; o »ro Who rtJL C PFC“. L.. HLO OCH. gurkHOf {...WCL. ..:.ucfc

\J J ... J .0 41 . .11.- .— . .un . J . .Jf . w. 3 NI... 1.
JxJ . a ..J d J- .1“ .. . J: J ._ H;

(H (2 L.-/i P L. < 1.. . p. o .C (O 0...... C 0 hr, L- o u L r th0 01C 0

)HIIJ -. ...... J l n 5 «BA ‘ J‘Jo A \u ‘. H. lull“ A ‘4 1 ‘| J. .l O I. “ n ‘.‘. J3

”‘.‘. hr... _\»_0 tr} .rb rqubF I. r H .CII like L. -.r .‘r Ur}: » C_U IL . (r .(.r(

.A J ,. -.J}. -3 ._ J. J. J. -fl , . 3 ,0 L.. . -, . J w(--(.. \ CL. -_r.r C J n 1... .\J» 0 lr>rxi .....r.. C .. p tr.... L O k». F o 0 tr\. JILI K 0

“IN \I, . .) JI~ N1 \1. J . . . )0 A) ..J u . n J I. . ’J ‘1 \la 7) JJ 0 JJ.I 1.40 ...; \r‘ 1.. ‘ 34‘lm .... J. .J J). I.

KC. ppkovo ......uL/kaorLFrh ((fr‘ar'rF (try I .r 1FCrFrJI..._rLU Fr}.\vv.r»r.r\ .r'urp

. OJ!J L... “11.. . .I. .JJ 1 ..\J J. .\

COthbhOL .. ...:L. Ct .r L

- I J

o a / n . _ II. I.

crcccu. :Fm. bohc. ircm.. tyopwcn.

QH. tron. oowwwrwmm (now Hourmcoc. :wchwru 00H. WKH.. Hwfioo.

H7)(‘9.le .

an. pLQw. Lwrmwcwp mow watwuamwmmlocwwwmwop CcJQ hows o

r. F. moon Hfim Ozom. harem. hwhmo. Howc.

um. Mrmawuom. w. o. oawwo Garbo eruvoowwom L Hdwoo. m

”Flinn. ..-“...JUO "L....(fo u OWH. O “LU. ”run. 0

q$. bwow. oowwwwwom Luca mo,ow . Ufluv m bmw. Unu:.. d.

‘1]- .,.\:1 ‘1.IJJI BIO. J. j .. LI... 1 D r I43. LIA. J. Jll.\...J. ... J

QC. erLZJO ._..Lr}._reriulJ .. OI FOC‘dQL ITPOCO k.LHJCF._J.flF.HH L1. Unrtrwcr.

1.. I ... .. . ... 3 o o../.1| .. \J

FIJLJHU CPL.» krMLUHJCO Own-H... (to. HOLHNL.

'l 4 O

D J{. 1:). .. -..- .. -. Lu . J J ,..J I .. -, \J . 1

QC. L..»LCVPCHQI Lo ... OOHCPUQC.CH,{JD. On. CIAUC. HyOdtrLgCLOO EOE.

Nowwmm. Cm-d. bhH.. Hwfioo. Hour.



‘31.

A JI\ .

I;

(KO.

.JI

(I

«I...

.. ..J

I.

JV

CC 0

J!“

C
)

C
)

_‘JI

CL.

C
;

“
J

I S JI

a J. I , -J. -. J - .1.. . J 3.-.. - ...) 3,; a: I.-. .. n:
hf?b.flv§\..l. C/\.I J D D.I\ L ..(.-Y ( PM. IWIJJI , _.a fk ..klml CM... ’1 I-..J II I .(II “\JJW vlv

J.) . .I I I/ .I. J ..\1 ..1. . I I... ). I. J. .J In. J... .3 ..II .- I:

O p O In x . . . C U LI ax r. O t ... .ka . ho .J O J . _L. :\ ..I ,. «(II I . ”If U ..K L.. 0

H3.) J \r oIJ\). o

r‘. J 0 ll! 2?. .

... J J I LI J. .J . J J .J . . I d

.. 3 . .J J ) .... 4 JJJ . J. . J J.
COrII—l_ _JJIrL_ ll I ...H-l (IV/Ir (oJ anJJJLJFIFIIJarJIIrIrurLJ IL A.. NI»: “FIJI—IF.” I:'..(.IJ|.IIJII ”IIIH'PIA H

o J a I.. )5”) II J l I. J. J-IJ.I. . J;J J kIJ-I I. J!) 1.. J .J ...};J LIJ.) ....x ‘I.

PI... “fry-v.0 Hfmkri.‘ Jr.JrJrOJ.JI_JJI_IO.rrLC.JwI.I.\.II(I .C LJCIF ANKLH LuruFrCrLOJrFJIJUu

I) J. . J) sll \J I I. \.1 . .. Ir 1 I ..lc I. I J ‘1 Aw I .\J _\ Ia. \I o .\J

IJIIPI!\III91J:IP L....._.r {III/two‘s... ILIr...‘ ‘ I; v . H at. fx' J .( . I»... f..\ u .

J J II I I. u I. J \J A J. J J

44. I\J. III I; \...l ..JJIJ ....4 .. . .. JI ..JI J. J

.(.IIVA.\.I(..L b C I J_v. L... L.. IJIIgI. L».\ a. I .(.. r.r.\Iuw VILJII Luwonlc .IHJMV LI ~ .srLJvL .z. C

_..I. JI...|.I. H. \J . .T I.) I.. L... . J. U ..JII . IQJ ..:J -HI. I...” J J. .. JJI... J J

'. JILJCO CD.ICIY»I\ FJ£CI JInIJJIhI C” “UL ~I.\J. .LuJ hICIJLl er tr? J HCDHJQ

..IJI...IJ- .. ..IJ. . _ . .IJ. J . ..J. 1..” ..IJ.

7L "..JF Hr... F - .04 (it F \k I. P C a ..K . J J. .L O (41?. O

0. JJ J.J.I.I - I: a. . I_.IIJ H11. . ,I ..J”! ..J I. .. J J. ..‘._.r ..J . . ..1.I.‘JLI In 3. O .J I~I I4 .JJ 4 .I/ . .Jn ..II—JJ .J..

ft. IL. CJr F.» To LI. ..m .(.I C (“J {Q RIC... (IL Ontt (III.UJ.MI.-LL.I,I..J» 0C -.J L: (L(

w 3,) 4...-.. _ .. I . J J . ..:...I 3w 0: ..
a. .ql. ox. . F .I C 0 [Pl J- C . kJrvII. .(. 0 hr H U ....x. 0 v(.( LIJ/L .rk 0 H9. .7; 0.. O

I 11.1 .. II J. II J I \J .. .. n .J. I ...IJ J o J J, \I, .J . . .J J ... J K

L? I m. . FL.I.(J. IPII ~Ln (\f\II “JQU 01.. m...” ;-\rif \m... HIM~IIMILIH0 I)?“.OC H- IH r\‘ L. “I .I Ir (U Q

I J I. L- - J ‘43 I. 1.... J J .
I J \J . J 1 V . |., I. n .

OFF. HUI). b JJIW k . Fr? ..LI 0 U C \Ir ,.(_.4\ . Cur I . CJI‘. LICQKC.

_..z I....\... 4.! LIL! 1.1. J .I . J: I.) 4 In .J I. .. o J... 4

HIILOICU hr. 00 wmtxcours Iago (..., .IJ..r.u. IC} 5....JI J Jrrr Hr. LLJJII r0

.3. .J «Iv J..\. H J J . If I . HI . _\.J J \. .-J...J

CCI... ..J. k( on 2. Co 5-... 0 $9.. LIL .. o

...) ..J J11 JJII J1 J WI... ..J I .fI. .J. J. J . I. III: m.
x ..n . . ..J J .J .. \\u\ .. 41..

L r.,~,lv_ ..(. E HP 0 O 0 Jr.» a .(P ...I\II( _n.\ I. II C O 4L.- LI I HI («(9 .Ik/H Ht Ira ..I ...?Q r 0‘

‘J . JUIJ\ . w) T -. ... ....) .... J 0 flu. \. .. .. .J.I ..

LJOC O n—JJ JHI L O HI..._C 0 MP. J .(O O L.....J J . . 9 LIIl—IIO rt. .(..I'xt. . (.(Nah.

II- . I l IJ II II. o 0 II I I . I r

.. J... ,. .. J. ,JI J . . ..I . J ..J «I. ... .. \ ..: J JJJ I \I. .Jua. J. ‘ J3

.....rTJJr r..._.\IJ_kJ.JH...Lu to (J. .hkOL Lab «(”0 .II. Jr ..J...Iw.. FTP». Ir. ,va. “KIM—II? III, I 9

IaIII 4-... .. IIJI..LI. I, .J J . 1- \Iu.._..4

.. r ..., . ..

LLIILJVO ...»..ng 9 ERIC. pkflr.lro LIHWIFO (JLC.

J_. J .- -.- J.. . ......J. 3-. -4- I-.. ....J . ..-..+ J
r.-OO.rHDcOObJu H. a». 00+ .thtrp FIPUJ- Ir). :..w (00.JJ: FOE»...

a. l...- IHJJI .... J J le \. \l o I d ‘N H “II. ... 1

KW/I O I_I...J....I. O I; QC: 0 v .(.H O O (..(x o

4 I I l I) ..J III ‘JJ 1 J LIJI lIJrIo 13 n J I I l J J; IPI I.l

. 514 J . u . J. a... . . ~ .1 l. . J ._ .

c~ GD O .¢ 4L: LP Ly- . n . CrlJC/IV O Lh-.ln\ H1C Om Ir. (kl F H {\ p HILI L: a PH .FJ .U C, r L O

u o

H J. .J I. IJQ n. N) .J )J I 4 IIJ; PA “I . .... .0 \I.\I A! . ..\l.

r; .CrHo FLJCCO KVIIO JEFF... C Dov (PM. FCO HILIJI...

I.I.¢ JIJJI . .. IF. Id ‘14 I I.Il. I-I I10 J J Jul

...J‘. J... \I x. .I H II J J .\.J o . I.- A.

:J_I Hklkoih.k. I. KPH .OLJ C FIL. hCJr Crib FLFJH (. JpJ. C ...I “.....pIFPC (UNI... altar}. II.

LI J I ...). In II . .‘ LI. ..J a Jr I x, I .1. L
...I. ,. . .- J . . J II: .\ .14 JJ

0:: hJoJH . Crm rmwcw Io. ..L. t II. a... M,LJ..

... . q H2.<HH U C. PVI‘NC . (.CO.

.x.L I Jr 4:. .JJIJJI JI ILI II. Io J I.. . .u H
34:5 \J J . . 4.. J .) x . .I

LirCrLJCv 1?». Fr..-“ H)L($CO. m... ..Co HILI JELLO .fl QC.» HHLJ rpnl

q. I. a I J I.. ..J ). 4. r .

JLLIJJ..I.-HIF,C_O HOICO



t
-

{
3

1
0

h
a

(
1
’
)

L
C
)

(
:
1

(
.
1
3

r
.

\
1

(
O

C
.
)

U
)

C
}

firultz, F. A. 33; 331238, A. G. V3113L1733 1; C1elfl

Letvenn Seed Qtucks of & T3ri3LI. 1:0. Pot. A3330.

1131‘); I. o , l. :‘23; 5-'..L‘3 . 1:193“... Q

fijers, C. S. how is I-J-313 E10 1131 11; gn.l ty of

3:Cd 1073;0~s I; uzlectian 3n1 to 13irtai: Such

Lll\-'— 0V ‘::J‘:-V. L....‘O . I‘l-t . _gLJ, ' do. ‘L‘Jlj. , 11:!1-11. lJ-t.

11.31 0'3, J. n. Svre o1 3

- . "' J- J... . V F . ' ‘.‘-l. J- _ _ , 4‘ {-I {K 1‘!“ ('.‘ If.

; f“ J (‘ ’.JI. )5" .~. I\ I I‘ ‘ n ‘r, /- . 1-‘_. l ._ ,J

0- .LJuv- ......J. i-.. .L'J’vo 21-n2'Juo 4.....-' 0, l“'—-oU~J-—"a‘o lu'w/o

- : n I '—I ‘g‘u‘ " . .~ I ‘ s‘ r l .. ‘ - ‘ ’ “-

:.:\ACL31.LV1’ ‘1 0 1L. i:-L} .L-O Uq-VUO 14,1 (J‘sll’luslei. U 2.-. D'3;)t. ikkyr. ’

L1. 20:21. 1:13.

XcCulloch, U. K. deed Lntato Impzuve;ent. Roggrt,

D3.inion Lctunist. 33;. Dog‘. 153., fOr thc 10;? lQLV,

:LOC-309. lCLS.

L3111n;t32, F. I. Str3iis 0° 5335 Potatoes. 1:0.

1.ng ilk-erCo .: To, ld’lp-pw. 12:36.

deunflson, W. C. atrulns of -eed lot‘tocs. 110. 10+.

J2» JQOCQ ah- n71. , 142:4: “L1. 1397.

A101. EC“ty-seoand 3113 l Re;3:t. 3031311 A3.313.

bbdo, lI:“::t:e"'{"t). 1.15:;2'.

Dayru3, K. *. T13 V3lue of the 5331 Source or 53;;18

list in Cor+ificgtion of rot3toss. Pro. Pct. Assoc.

11.13:: I.) 12:02“64:0 1:350

W"

17013021, 130113151113. 3 .‘Jultz, 15. 8. 153310513 01‘ Co -cht--‘"

the 8303 110% and Its Importance 1: fotc3o Imr101”; nt

Mark. Pro. Pot. A3300. A:cr., lizGé-VO. 1925.

7'r“ “I. ‘IP + J" Ms, 1\ 1 -J..—-' ,:-'. -~.--: «- ‘.‘ g ‘1" ' "“

.Lqull-‘ o I... ikLLJi.£11"\l-'J.-Lt ....L..-‘.JJ.1‘L. .LlO. rdt. 13.4.2000

I
k
g

111’

5191’” 14:11-13. 12:37



101.

}
.
.
J

C
)

(
J

o

107.

108.

109.

L:e:"rd ‘ D iiV°‘t' as 0” Cr“.;:‘ u 3d rOuk F u-- , .LJO Q 4.... ~-—-- LA; .4 J- _ a x,

0-; ::.3 r3 1.4 I U 41+ ..JLsLJ] So _L ‘00 POL). -L- H" CO JMM—‘pO,

lé:7‘llo ;OL?.

Junie, L211;1?:;Il 3018035 l)x3;ld. pcc¢;P 2411 Cugcludingg

Tau. in Cgiu“ f h M;1pe-u1g;n T 1‘:I'--L".:it Ilugt;:g

E1CX‘HO. 1:0. Lot. 4;50c. A:ar., 14:19—26. 1227.

:‘i: 311017, K. I. @3110 ‘31 1'33 Derived 1‘) ;' ITCPL’ 1'01“}: Qt LUZ ‘

Craters from the floridu Seed wource TLLt. ITO. Pat.

A 400. Lgdr., 13:15-13.- 1525.

3i.e §~ut, C. L. quurces of Certificfi uned Pot bwvs.

L’L‘O o _PC‘J; . 11.111300 0 .1.... :71, o ’ 1:! : :3r4‘:5 Q 105:; .

Sludtht, F. K. 91% F33Q.W, hurl. TestiL; deed Potatoes

?0“ Losaic Lni Loaf Roll. Phyto;;th., 11:53-59. C3 .

stugrt,‘mz. TLC Tuber Iniex Letlod of 513' Pet to

113‘;oveiunt. 320. Pat. “2:00. A:or., 15:1UM-l;,. 92?.

q

.fiv‘ -. ”rt-A r1..., ~,-.,‘ — 1' °-. h, 4—

”B.L111C3L1’ 4.1.. O. J.--U .L'--L'.)'-_-r .L-ké.':’- 1.12.1--00 1-1 _L'LG-Lx.-tl(_)..’. U0

v - ‘

--: ,-: . . -,— -,, w, 4.- ,.,. n ~- 1 - .1. "j

1-091.141 do E. l“; --~L‘Cu.;-=.)y- 01 4.3.1.1 be On

I“ IV -_-I 'l,\ ‘r‘v - fi—‘fi ' - -

Mll— JO 1%. ELLLLL (J‘~-'OJ.10’ Cr. 11. 1.511119 .LO:
-

.
1

1:0 duced to “V"lu Disease. gi a. Agr. fixp. Sta.,9

guartemly Bul. KI, 3:133-157. 1939.

lilWfird: J. G. I(»LiC Control by 1dbcr Indexing we'hod

as a331lcd to she Triumph Varivty. fro. Pot. npsoc.

1‘..‘ I'- ("F" J1....r., la:-»»»-Cl. 12:1).



-t'vw ' -. .o cu.-. : .- . 1‘ ' ‘4— *‘\4-‘-- . - T"- "'1‘- ‘
110. Cr-L.L.J-l')’ E0 IKE. L‘J-sCCIq QJCCL L104 $~€5¥0Cds “n‘i J-‘lelr

V-lucs 13 tie I3; RiV‘“ Vn110f. .Io. wot. as Do.

11.371). , 15:155-l:0 . 1.92:.

111. Harringtax, F. K. 2;;0r Id3x fiork. Pro. Set. Assoc.

szr., 15:332-338. 1933.

112. Schultz, I. 8. Ltd Iolsom, 30; 1d. Lecent jouLuo

*r' '.' . -'. "-.- T a: .4. ‘. 4.: _... 4."

alrus—-1s;ase Ld_Qflu_‘LO“ Ccuurlsgujno to ULP Imo-

1. .n 7“--- .3 ~ ‘.‘ .1-. -L. _ u .1. -

u IOtiCL 01 DC tor Use‘ to Lanes. Ito. 'Cu. 3 so

- _V__ r- L. ' "' "‘\f‘\

Jib .411“ Q , 1d:‘VUZ-:J87.19,AJ .

.

fir‘ “a -.- "“ r ‘1 . *1, 4. .L‘\ 971'!” f ., 4.7. r...'.__ I,“ , _, "

1.1.0 . .... . 1.L93- , 11. IL. U3--C L I... 'vO 1‘3 0.11-61. -.-..x.;l U133 L.) ug.l’1=.i-..I"U.S

fi_fl J"- I - .-.. 1". V‘ _3_. _n. 1 _ w ‘ ‘.'. 'v _ _

.1..--CCL2' -- '41---._‘,'..)-._LLJJY 1‘1 Cfiw‘uli...J\-L u’ CU. l’OU JOL/u. .1.—.0.

‘ -,\-1- r .. ,. Q r - n (“on

I\ do 11. ~00. u. -13, u: '.‘“...7. Jam.

'1 - ' “‘-': '. v- H fi . %'. I'V’j ‘A‘ ~'. '1' ‘ J.

11:. ”Liner, u. 0. “U19uldu OI ILV1run.03ncs1 Issuors b0

Wm. +3 -- ~. n ...“ ~,_,,--.‘ 4-,- ..(. "a, ,,—.4- -
4.1.09»le uiVEL; ".3. 0-. U'EOLL .LUdi..-o"\)fQILJ. JJ’IO. .LUU . 13.542000.

.sxr., 1L:10-;2. 1925.

115. Harmer, H. O. Purfi-er Escort on Zn?rutncflt;

Solstisns to waslity in Seed Iotgfbes. ITO. Iot. Assoc.

An‘-., lo 53—F9. ““6.

118. CGFS, Ea. 1i. Liz-:1 '.'.'r:;"nOI', Ii. 0. The 11201 of A ILOI‘G

Eaticxgl Basis for pertific;t1‘n. Pro. Bot. Assoc.

fixer., 15:150-155. 1936.

117. ficiley, K. L. Certifiel seed 303:70 IESTection.

It. Dcyt. Agr., Bionxi;l ROIOTt, 1926-19:38:70-79. 1923.

O "r1 ”l ‘.’ *- .~ J-ila. '3 u ..n n .,,-' ,
11C). II'uvx 011, ..J. 1:. 9.1.1-; OLIQI‘S. .L.Ci)0rt O4. IVIOHLU. “Ice 01

'."“ - _n, ...,W "‘.fi -(. ... 1 ‘.‘. "_ '.‘..J.‘ ‘ ( ..- -1- m I -g-‘ -f'I' , . ' ,

441 LG I.. M'LJJ ‘u' grit-g nC-LJLI .3.“ ul 3153 to CO1! 13. A LOT ‘u 13. Co. 51“.)1'1

I f‘ “- u .— '1 7 L »'- . r‘. '.h .- ‘ -. "I .-. ~1- ~ r“
‘ :~ J ' u ‘ ’ f‘ . I ‘7. ' ‘ V 'H ' _

Oa- Q'J‘ar 4.0 U J3 -'.'._-- 0 vs; 1.- C11”; 1‘... U0 1.3.. I,.O.Lto , #11 Q k-" 6:



I
‘
I



119.

1:0.

131.

1’“VJ‘J

l“?a L1 0

126.

1””{-4 IV .

t
-
l

I
W

P I d
‘ I

.
.

>
—
-
4

I
"

o a \
J

C
.
)

9
4

”“1?“ - "d "0 "T‘“‘““1L" o” '** *9 3‘d‘.U UJ-.L’ U\ A-_Ai . J. bi-_1__..'.__ u. _I J. 1U U\ ‘.’ A.)

H "‘ _.fi: ‘1‘ . 3“ “'1‘! r‘ ,‘~\r r-v- N o- vw— .1. H: m: - ., - -1

uCr' ' 4..“— - Lil J-L ‘svkal.e ._ Uul "I, i -..-L .LJQHIILA.3-€? “_._'_.L o

- _ .1. —- . r-v 1;] »v f.) ..- ‘H C“ A 5‘1,“

_,(x. .1 ‘5 » . ‘ . , , ’V ,...

._ J 0 J -11.}. o , U , 94 . J: 7"v-)\1;4 0 ..w.’ L1 0

u _‘0 ‘, " F1“ ‘ 11‘1_, ‘_ ‘ A‘ 1 Q C‘ —. _‘q . J 4‘ J- (I: _ J- o _n_ ‘ J- : r 1‘-

“‘.‘I 1 -r- x; In...) K. - .-:w -, - nr.j u..- . I.
- AAA. VJ. .. , II 0 .LJ.’ .1.-'.C.z ..L' .L ’,‘1_;'J u Uf-/( ‘.L ._ L! J- '\1 UV ...; .——‘.../ .... u... \ILL

n-mfimwmw ~ , w ~~L J1‘“ '"I ”o '7 .) 1U‘J--.2. .;._‘.4--ij. 1L . J. O A. 1.11;. O '-"Lg‘ O , .L , I .h-JU 4.2.4. v'.v'.J.

. 15.x.(s-J TT T . -'—-'.—'._ I _I-. I i ',_‘— ..J-.. ,."‘ ' ‘ _L. ’ . .. ' ‘.‘ ..(. “ ....-

....1--vr, 1.1.. O. lU'v../.L '.‘.1 VJ; al-10 ‘4... 3.]. --k..\‘.\..‘. LOU.

:‘rv ... “ '1 _ I r? r-w an ~ Dar
.Lo 4....) -.zl“—--. ’ .. , L).\JL)-'—J . ..va-HJQ

“ I. - a“ ‘ ' '_‘--.r‘~"‘.-': ~ "' ' '- .. ."/\.':‘-"*-' ' - ,‘ I,»." ‘xr « ' ' “t
.L '-JM‘ (3 , .. &-..2. ‘t I . -. .i _ l.) '4’ VJ \: ‘.’-.- - - 2 U....'.L VJ. -1 {dd “1"; ‘-‘LL 1L\ 5k—- ‘ . l.)

~‘_ 4. w- _ —- —-—— ." p—OH n ".3“ (Kn—-

.. , 'r' _ -- o -- : ' ‘4...: “Ad. .L‘JJ. _; '2‘...” ‘4‘_.l_.’ _LJ,’ LJ.L,:.....,"‘¢.).4~. lJ;;.).

(‘.‘ '- ‘.' I l 5‘. r~v - ”.3 w .-‘1 “t ‘ ' l‘ 71" * ~""»' .1-! .. -" ~ 7 ,1

.V L~ r-- ’ A; 0 -—.Lb:) «.21.; -1. .‘.,4\.)Ul—1—e ’ L) . ll . VGA— U' . .2. 01")- ‘4‘;A 0-. V0 .4“

,-. J- ' ,— . T' . .l- ‘ - ... '.- "" "' 5? .N‘rv - T" C O f“ '—

_ ~_« U. .JuC s.) o g. ')u o - Cub _lo 9 .LI , ‘v :ww f""5-4'—' ‘0 lv‘wL’o

’1.- l. n .1.. q .1. - . -.. 4- .- ( ...Tn A “ " ,a - . u, '31 v.4“?

...,Q up...) , 4L. —. gIUL .11...) 11,1 _uJ, '.- k2; ..x i. _L .4. I; a»- n) V ._ I 4.1."

_.‘H . J- .' . , ‘ \_. , . .x . _ c‘» r1 1" ‘1 f, ‘—
I / .'\ ,.r\ ~"" "fx '3 . " :11 . \ . . \ ~-

...lC-.\U-_~u'.:.. .L‘U. .L‘JU. Ignwkj'd. A~ J 0, ~./ -/.1.0 .LUu—J .

*3 ' 51f. ‘,_3".7- _)1-'~1 ., ._‘-: ’C“ - ~./' 1": w. “ - .~ ‘4 ("r‘nc “‘.':ra ' ‘ _vx-

U ...m u), UVu'I“ J. 0 prnu .L - ‘.’ .L‘¢._. .L. KJJ. -.(...p-.~I‘.L4:_J - 4‘ A 1.2..

O O l a — .—

r' ‘ '3 (3. "1 “ r, .n 5‘ "' J‘rx ' m : '.‘ ‘3 n J" r‘ “3' m (\ '6 a ’ p \7" , > -. ..-
b.) ‘2 J .1.. .. .. .L. J V'x, ' ' I.) J- ._ nJ , . _I ._1 «Jx‘ .' '«J J 4- .A J n, .L..‘. Q \j .. .2 Q

I t '*‘ f ‘ - . ' 4‘ "’ -1.- '.‘ .r 1 .‘l 'E‘ ' ‘u . - 1 rl- ‘ .1 r A (\

*1 J~'-U '--' ...»1—4. — 425‘ 'JA. U ’ V». ‘v " J- . .LI.¢.J h .

‘ - I I- . - ‘.‘ _fil — 4 .l . _F ‘5‘ , . .-

‘. ‘1 ”‘1' ‘ 4’ / '. " ' 1' I " a '. I I 5

-L- - g u (q. _..‘MJI J} u‘AuI..-L/.UA I. ka/u. ALA. H"- -uo IIULQ,

. — .

, r ll 3‘." J‘ ') ‘ I 7‘3", (\5‘ Jr:

W I V~ .. \J 4‘» VA. .1. . I V \Xfld ‘1 .

I ,. .. n q u
.' :1: r- r. ,3 '.‘ ‘!.\‘..,,-!._°‘ ‘11. {3 1 . ‘(fi - ,,_‘ 7-. II 0 7 ‘ -. ‘ . '| . . . -, —.

\J—-\ U -' , \J . a. . \J «J. J... -_ J. -_: 1-1 I 4v. ... \J V" J ..J _' _L- V -’—-\-J is.) —-«—L-‘-J .q

. m f J-T ”~ »' J— V." ‘-I-. f (.1 .. ' —.( T .—. I-.. -..
... v «14.0 _..-; JII _J ,7 I- :_ V‘-J‘..L I; \Jg‘v ._.I,1- . _-_ I. .3 g .L Ll u g .4.» mL) , Q 4- :4. o ,

r— —-< v-! r-I -.—

‘ 0 '.LP'C- 1"” 1A 1

V... . u' - nJ '.’ ‘..~- I Q ., .J.-- .





 



"7'15II"IIMIMIT

 


