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The purpose of this thesis is to discuss 

the apr1e soils of Missouri; telling why some are better 

than others for growing fruit, giving their locations, 

end also disoussing th~ varieties best suited to these 

sections. In addition to the above th~re will also 

be given data, taken in the variety orch&rd on the 

Missouri Experiment Station grounds, on new varieties 

being tested; giving descriptions of the tree and fruit, 

and comments on whether or not they are suited for oroh-

erds in this state. The information for this thesis 

was obtained from the growers themselves, from analyzing 

Boils from the different districts, and for the latter, 

by observations made in the Experiment Station orchard. 

As Missouri is divided up into four distinct 

divisions by the soil formHtions, each will be treated 

separately, as follows: (1) The North r\~i 8 sourl prairie 

district, including the · hi1l7 country bord~r1ng the 

Mississippi River; (2) the Loess district; (3) the 

Ozark uplift f nd border; and (~) the small shale clay 

prairie in Be,tea, Cass, Jackson, Johnson, f:nd Henry 

counties. 
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Apple orchards. like all other crops, must 

be planted on good soil to secure the best results. 

A soil thet will produce good general crops may not 

be suited to apple growing. Just what constitutes 

a good orohard soil is not well understood by many 

growers. The information obtained from the farmers 
-

themselves proTes this. Some orchards on low 

grounds haTe reached the age of twelve yee.rs Vii thout 

producing a good orop. To secure the best results 

from an apple orchard, it should be planted on land 

with a deep, porous subsoil; one that has good under-

ground and surface drainage. The Boil must allow 

the surplus water from the heaTY rains and snows to 

drain down below the roots of the trees; then during 

dry times to be brought back by capillary action. 

This insures a well aerated soil. in whtch there 

will be no danger of diseases caused by soggy and 

sour Boils. The surface must afford good ai'r drain-

age. Districts lacking this usually suffer from the 

late spring frosts. The soil should be of medium 

fertilit7. Poor soil produoes small, scraggy trees, 

while Tery rich soil is a,pt to make wood growth in-

stead of fruit. As an example of good Boil may be 

oited that of the Ozark uplift. Any Boil tha.t is 

low, boggy, or not well drained is not fit for apple 

oroharding. Also soils with stiff 01a7 or hard-pan 

subsoil should be aToided. 
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SOIL FORMJ:. TIClqS OF M:ISSOURI. ---- -- --------
Missouri is endowed with a great diversity 

Perhaps this is one of the reasons why 

she pros~ers in 80 many lines of agricultural pur-

suits. The state may be said to be divided into 

three general divisions by the soil form~ tions. 

1. The pra.irie district, which is divio.ed 

into the North Missouri prairie ana the shale clay 

prairie in the centra l western p~j rt of the State. 

2. The IJoess f orme. tion, elong the l.':issouri 

River, in s t. Louis county, &nd in the southeastern 

corner of the s tate. 

3. The Ozark uplift and border •. 

Each of these sections has a l a r ge number 

of apple orcha rds. The Ozark region is well known 

for its fTbig red apples lT
• .Advocates of North Mis-

souri claim that their soil 1a just 8S good for 

orcharding as thbt of the Oza.rk regions. Soil ex-

perts, however, say that the Loess is the ideal apple 

soil. 
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THE NORTH MISSOURI PRAIRIE. --- ----- -------- -------
The North Missouri district includes all the 

country north of the Missouri except the Loess formation. 

With the exception of the small hilly strip along the 

Mississippi River, this section is a black, fertile 

prairie. Some portions are rolling, but as a whole 

it is comparatively lev~l. The surface is well drained 

by numerous streams flowing south or southeastward. 

The soil is a clay loam, formed by the ero-

sive action of glaciers. In order to learn something 

of the struoture, mechanioal analyses were made of 

samples taken near the towns of Columbia, Unionville, 

Monroe City, Kirksville, and Jacksonville. Sixty-

eight and seventy-one hundredths per cent. of these 

soils were fine olay; the largest particle measuring 

only .00228 millimeters in le,ngth. The remaining 

per cent. was almost wholly fine silt, running from 

.25 to .00228 millimeters in size. This analysis 

corresponds Tery close17 to that of the famous Ozark 

region; which plaoes it, in this respect, as a good 

apple soil. The fertility of this soil is unques-

tioned. Meohanical analyses proved tha.t orgenio 

matter was present in abundanoe. The growers place 
d 

the depth of the rich top sollAfro. six inches to two 

~eet. They say the,t they haTe a red, porous, cl~7 

subsoil. This would insure good underground drain­

age. 
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This seotion then/answers the requirements 

for a good orohard soil, as to structure, fertility 
) 

and surface drainage. The surface, however, is not 

irregular enough to insure the best air drainage, and 

to protect the trees against high winds •• Further, 

the orchards here do not h~ve the benefits that are 

derived from the higher altitude of the more southern 

part of the state. The warm, bright days are not 

so numerous during the ripening period; but, on the 

other hand, bitter-rot is not so prevalent as in the 

southern seotion. Reports of the growers give this 

section as having 21% less bitter-rot than the southern 

portion of the state. 

Although this district possesses many of the 

characteristics required of a good apnle soil, the 

growers so far have not been very successful in grow-

ing the more tender and high quality varieties, like 

the Jonathan, Grimes, etc. They say tha.t their money 

has been made by growing Ben Davis. 

The table below gives the most important 

varieties, as to Talue, acreage, total per cent. of 

growers who plant them, find the ohoice of varieties 

that would be planted in a new orchard. These data 

were secured from the growers themselves in answer 

to the inquir7 "What are the five most important Tarie-



ties in your orahs.rd, the number of acres planted to 

each, and what varieties would you set in a new 

. orohard?" 

TABLE I. 

Giving the peroentages of all the growers 

consulted who have given these varieties 1st, 2nd, 3rd, 

eto., place, as having_ been with them the most prof­

itable; alao the total of all the per cents. eRch va­

riety has received, the per cent. of acreage to each 

variety, and the total per cent. of those who would 

plant any of these in a. new orchard.' 

Growers' estimate of the five most 
profitable varieties in the order of Total Acre- l'Iew 
their worth. Percentage giving-- of age Oroh-

each a.rd 
VARIETIES let 2nd 3rd 4th 5th var. 

Place Pla·oe Place Place Pl ace 

% % % % 7~ % % % 
Ben DaTis 68.75 12.50 15.62 3.12 .00 100.00 38.10 83.33 

Jonathan 28.12 40.62 12.50 3.12 .00 84.36* 11.21 43.33 

Grimes .00 12.50 9.37 3.12 3.12 28.11 

MO.Pippin 3.12 6.21 3.12 9.37 .00 21.82 

York Imp. .00 3.21 6.21 6.21 3.12 18.66 13.33 

Jeniton .00 .00 6.21 9.37 .00 15.85 

Gano .00 9.37 6.21 .00 .00 15.85 2.23 20.00 

*Th1s meane that 84.36% of . the growers have planted ' 
Jonathan in their orchards, 28~11% hav~ planted Grimes, 
and so on with the remaining varieties. 

-
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The tender varieties have either been 

dropped from the list or have greatly decreased in 

per oents. of those who would :plant them in a new 

orohard. Jonathan haa decreased nearly one-half. 

Ben Davis has lost some, but this is due to growers 

dropping it when they have better sucoess with some 

other variety. The Gano ia the only variety that 

has made any gains. It is as hardy 88 the Ben 

De,vis t and has the advantage of being more highly 

colored. Some of the growers would plant these 

in place of Ben DaTia if they were planting a new 

orohard. · 

The summation of the discussion of this 

soil formation is as follows: 

1. This soil has the required mechanical 

structure. 

2. The soil is fertile. 

3. The surface drainage is medium good. 

4. The contour of the land is not ideal. 

5. Up to the present time fancy varieties 

have not proTen a sucoess. 

6. The Ben D6Vis is most profitable, while 

the Gano is making gains Hnd has a promising future. 
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THE LOESS FO~\TION. -
The Loess forme.tion, in most part, is sit­

uated in a narrow strip on each side of the Missouri 

River, reaching its widest extent in Carroll and Saline 

oounties. Besides this strip, small patches are to 

be found along the Mississippi RiTer. The origin of 

this soil is not definitely known; however, it is gen­

erally thought to be of wind formation. ~~ong the 

growers of this sect1.on this formation is known as 

"brown loam". It is composed of fine silt and clay. 

The mechanical analysis gives 54.44% as clay, or soil 

that will stay in suspension in water longer than five 

minutes. These particles ere comparatively large when 

plaoed side by side with those decanted from soils of 

other formations. The largest of these particles were 

.0038 millimeters in length, which was a third larger 

than those of any other soil, and when examined under 

the microscope they were found to he.ve sharp, 8,ngular 

outlines. This and their large size would prevent 

packing and insure a porous soil. The lightness of 

these particles strengthens the theory of wind forma.tion. 

Aside from the 53.44% of clay, nearly all of the remEin-

der of the Loess consists of fine silt. Forty-three 

and fifty-six hundredths per cent. of the s01l is com­

posed of soil pB.rticles ranging from .25 to .0038 

millimeters in size. Only three per cent. oonsisted 



-9-

of particles between 1.2 and .25 millimeters in size. 

There was no gravel or other rock fragments of larger 

size present. 

The products of this section speak for its 

fertility. Some of the most fertile counties of the 

state are located in this formation. Large crops of 

all kinds are produoed. When the orchardists were 

asked whether they used fertilizers, as a rule, they 

said that the7 do not. Some said that their Boil is 

too fertile as it is,for orcharding. Some clover 

and cowpeas are grown, but more as ~ catch cropaor f or 

forage than for the purpose of enriching the ground. 

Many of the growers plant their orchards to general 

crops. 

The oontour of this section is ideal for 

apple growing, ss it answers all the requirements of 

good air and water drainage. The Missouri River running 

through the center, together vvi th its l arge number of 

tributaries a.nd ravines, makes the physical aspect very 
., 

rugged. On account of this hilly nature of the re-

gion, there is no danger of the cold a·ir settling over 

the land and endangering the f rui t by le.te spring 

frosts. The cold air flows d.own to the "'I.,:is6ouri 

River as easily &s the surface water. That this air 

dra inage is necessary is evident when growers who have 
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planted orche.rde on low ground complain of losing 

their orops by late spring frosts, while orohards on 

higher ground eecape. 

That this section is adapted to all kinds of 

fruit growing, and espeoially to the apple, will be 

made evident by the following facts. It has been 

shown that this soil possesses the required fertility, 

texture s.nd contour. 

Another factor to be taken into considera­

tion is the geographical location. A soil may pos­

sess all the above qualifioations, but fail as an 

apple section on a~count of the unfavorable climate, 

or the lack of transporation facilities. Missouri 

oocupies the most favorable position in the Union for 

apple growing. The LoeS8 distr~ct occupies the 

most favorable position in ~lissouri, when all things 

are taken into consideration. The native flora in­

cludes all kinds of wild fruits. Those common in 

the North, East, South end West are found here. The 

clear, bright atmosphere of the autumn months insures 

the perfect me.turing of the fruit. Nowhere in the 

state, or even in the United States, a re better colored 

or more perfect apples found. 

The transportation facilities of t his section 

Bre unexcelled. The Missouri and ~isBlssippi Rivers 
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insure a water-way to the Gulf. The M. K • & T., 

Mo. P., the Wabash, and other railroads, with their 

connecting lines, reaoh all the important apple mar­

ket s in the Uni ted stat es, Canada B.nd Mexi co • Con­

neotions are made with the steamship lines, and through 

these Missouri apples are placed on European markets. 

Besides these other favorable conditions, 

the most remarkable and important is the depth of the 

soil of this formation. The growers place the depth 

all the way from one foot to "bottomless". Those who 

have studied this B011 say tha.t it rea.ches the depth 

of two hundred feet in some plaoes. The value of 

this cannot be over estimated. The porosity of t r. is 

soil allows the surplus water f rom the heavy snows and 

rains to drain down below the tree roots. This in-

Bures a soil free from diseases due to waterlogging. 

Furthermore, during dry times water can be brought up 

from great depths by capillary action, and the trees 

be tided safely through long dry seasona, while those 

on less favorable soils would suf fer sever·ely. 

~ith an ideal soil like this we would ex-

pect good results in fruit growing. The table below 

will give an idea of the varieties grown here f nd whioh 

have the most promising future. The data f or t his 

table are the results of an Inquir,y sent out to the 
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leading growers of this district, asking them what 

are their five most ~rofitable commercial va rieties; 

the acreage of eech va riety planted; s.nd what va rie­

ties they would set out if they were planting a r-ew 

orcho.rd. 

GiTing the ~ercentages of all t h e f rowers 

consurted who have given these va rieties 1st, 2nd, 3rd, 

etc., place, a s having been with them the most profita­

ble; also the tota l of all the per cents. each variety 

has received; the per cent. of a creage of each variety . 

and tota l per cent. of t hose who would pl ant any of 

these in a new orchard. 

Growers' estimate of t he five most 
profitable varieties in the order of Total :Acre- ~~ew 
their worth. Percentages giving-- of a ge Orch-

ea ch ~rd 
VARIETIES 1st 2nd 3rd 4th 5th var. 

Place Place Pla.ce Place Pl ftce 

Ben Davis 55 .26 19.46 13.15 8.42 5.26 100.00 66.lS 61.76 

Jona than 28.94 34.21 8.42 5.26 2.63 79.46* 16.8] 76.46 

Gano 8.42 19.46 8.42 8.42 .00 44.72 10.6~ 38 . 23 

Wine Sap .00 2.63 26.31 10.52 2.63 42.09 2.0€ 20.58 

MO. Pippin .00 8.42 5 .26 2.63 10.52 26.83 4 .2~ 14. .70 

Grimes G. .00 .00 5.26 10.52 8.42 24 .20 

Maiden's 
Blush 2.63 8.42 2.63 .00 2.63 16.31 

*This means tha t 79 .46% of all the gro~er8 have 
planted Jona t han in their orchar ds, 44.72% have pl anted 
Gano, and so on with t he remaining va riet ies. 
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Ben Davis holds f irst place as to acreage and as 

the most profitable in the orchards now planted; but in 

choosing varieties for a new orchard a I!lsjority of the 

growers have pla.ced Jonathan in the lead. r~any of the 

growers leave Ben Davis and Gano out of their estimations 

for new orchards and would plant Jonatha.n exclusively. 

They Bay that the Jonathan trees are healthy and long 

lived; also that they produce good crops. Not only 

does this variety produce good crops, but also the grow­

er has no trouble in disposing of the apples at a much 

higher price than can be obtained for the Ben Davis or 

Gano. The Jonathan ripens earlier than the Ben Davis. 

It is also more susceptible to the fungous diseases that 

are so destructive to the fruit during the ripening period. 

Moreover, the early season is more apt to be subjected to 

warm, muggy weather, which gives the best condittons for 

this fungus to grow. This disease can be held in oheck 

by spraying. However, this form of cultivation is not 

very highly developed in r .. iis 8ouri. The farmers them­

selves sdmi t this is true, vllhen their answers to inquir­

ies show that only 13.31% spray four times or more. Any 

spraying below this would hardly suffice to oheck a fun­

gous disease, especially where, as in the Loess region, 

the larger per cent, of those who spray use dust, and 

apply it whenever the time suits them. NotWithstanding 

the lack of scientifio treat ment, it is seen that the 
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Jonathan is making headway. However, it must not be 

forgotten that the Ben Davis is at present the leading 

variety. This is largely due to the faot that orchards 

in this district are compa,ratively young. The gro\yers' . 

estimation is that 68.42% of the orchards of the Loess 

district are fifteen years old or younger. Also, the 

orchardists are just begi~ing to realize, the value of this 

soil for producing fancy apples. 

In stunming up the discussions of the Loess 

formation, the following conclusions a re drawn: 

1. The mechanical structure of t he soil is ideal 

for apple growing. 

2. The soil is sufficiently fertile. 

3. The surface configuration of t his section 

affords the best of water and air dra.inage. 

4. The geographical location could not be improved 

upon. 

5. Up to the present time the growers have been 

making the most money out of the Ben Davis, but the pros­

pects for the Jonathan in the future are very good. 
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THE OZARK UPLIFT AND BORD~R. 

The Ozark formation is made up of the regian 

known as the Ozark uplift, oomposed of a high plateau 

surrounded by hills, and the border country. This 
STat-

section ocoupies nearly the whole of the Q.Ql1»t];f' south 

of the Missouri RiTer. This section is or was heaTi1y 

timbered with f orests of hard wood. Soattered among 

the trees on the hillsides Gre to be f ound wild grapes, 

crab apples, and small fruits of all descriptions. Pa­

paws and persimmons grow in abundance in the valleys 

and even extend f a r up t he slopes. 'Nhen the native 

f ruits are taken into consideration, it is no wonder 

that this region became the early home of the JV'issouri 

apple. Its hills produce fruit so l a rge in size and 

brilliant in color that it well deserves the title of 

"The Land of the Big. Red App1a TT
• 

The Boil is well adapted to aprle growing on 

account of its texture, fertility, contour and geo grsph-

ical location. This f orma tion is made up of a l i ght, 

thin, top soil, with a deep, r ed, porous, clay subsoil. 

In order to learn something of the structure of this 

soil, mecha·nical analyses Volere made of samples taken 

near the towns of Viotoria, Dixon, Lebanon, Lamar, El-

l orado Springs. a nd Cuba. These analyses show that the 

per cent. of clay is high. Seventy-two and ei ght hun­

dredths per cent. is made up of particles that remain tn 
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suspension in water for five minutes or over. These 

particles are .00228 millimeters or less in size. Nine­

teen per cent. are from .25 to .00228 millimeters in 

size, and 9% are .31 millimeters or larger. This 80il 

also has mixed through it fragments of flint, limestone, 

moory and other rocks Of various sizes. Large, thrifty 

apple trees are found growing on soil so rocky and 

rough that it is almost impossible to cultivate except 

by digging around the trees with a pick. 

The deep, porous, red clay subsoil is the re­

deeming feature of this section. It acts as a reser­

voir for holding surplus wnter. The surplus water is 

carried down fs.r below the roots of the trees, where it 

is held in reserve. This fact is impressed upon the 

visitor when he is able to quenoh his thirst from 0001 

springs bubbling from the foot of almost every hill. 

These springs remain fresh and vigorous through long, 

dry seasons, thus testify1.ng to the abundar.ce of the 

water supply. The springs are not the onlJ outlet of 

this reservoir. During dry weather oapillary action 

brings to the roots of the trees, whioh haTe penetrated 

deep into this subsoil, moisture so the. t fruit is pro­

duced l1ere when less favorable sections fail from drought. 

The subsoil also possesses the required ele­

ments for growth. The top soil is not fertile. When 
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it is cropped continuously with cereals it soon becomes 

exhausted. Land that has just been cleared will pro­

duce a few good crops, then quickly decline. The 

fruit growers of the Ozark region say thHt their top soil 

is only from one to eight or ten inches deep. They do 

not use any commercial fertilizers. Forty per cent. 

BOW cowpeas or clover ~nd a few scat~er what stable 

manure they can get in their orchards. ThiS, togeth-

er with the success with which the wild fruits grow, 

proves that high fertility is not required for apples. 

Vines and apple trees have r "eached enormous size in 

this section) Some of the oldest orchards in the state 

are located here. The trees have not only reached a 

very great size but they continue to produce large 

crops 0 f fruit. 

The irregularity of the surface of the Ozarks 

is admirably suited to apple growing. A large sectian 

of this region consists mostly of chains of hills. 

Wate r and air drainage are ideal. The oold s.tmosphere 

quiokly drains into these valleys and thereby insures 

tha.t a large area will be free from late spring frosts. 

Anyone who has traveled overland in this re ion at night 

in late spring will have this fact impressed upon him. 

On going into a valley he will be suddenly plunged into 

a mass of cool, damp air and then emerge again into 

the warm atmosphere as he climbs the next slope. 



-1 8 -

The geogr~ph1oal location is good. The climate 

is not severe. The long, mild seasons with abund ence df 

rainfall during the early and middle ~art, then the clear 

bright atmosphere during the ripening period, insure the 

best conditions for producing l arge, highly flavored, and 

beautifully colored apples. Although diseases are not 

very destructive here, they a re more so than iT: the first 

two districts mentioned. This is especif:.lly true v:i t rc 

the bitter rot. 

While the tra.nsportetlon f a.cili ties a re not as 

good as are those of the loess district, yet they are 

pretty well supplied. Trunk -lines of railroads run from 

st. Louis and FanSRS Oity thro ugh t h ts section. These, 

with thetr connecting roaels, plHce the growers in touch 

with all the great apple markets in t his country. 

The fame of t hi s ap:p le-grov.' il:g section is 

widespread. From answers to B·n inquiry sent out to 

the leading growers of t his section, asking them 'Nhe. t five 

varieties they found most profitable, the number of acres 

planted to each, end what varieties they would select 

if they were to plant a new orcherd, the re sults below 

were obta ined. 
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TABLE I II 

Givi ng the percentages of all the growe r s con­

sult ed who have given these' varieties 1st , 2nd , 3rd , 

etc ., pI ce, s having been with th em t he mos t pTofita -

ble ; also the total of all the ~ er cents . each vari pty 

has r eceived ; the rer cent . of ' creage to each variety; 

and to t al per cent . of t hose who would plt:~ nt any of 

these in a new orchard . 

Growers ' estimate of the five most 
profitable varieties in ~he order Total Acre - ew 
of the ir worth . Percentage e" iving- of age Crch-

each ard 
VARIETIES 1st 2nd 3rd 4th 5th var . 

Plaoe Place Place Fl ace Fl a ce 

Ben Dav i a 69 . 23 9 . 61 7 . 69 3 . 84 3 . 84 94 . 21* 82 . 89 65 . 95 

J onathan 13 . 26 17 . 50 26 . 92 7 . 69 5 .76 71 .13 11 . 80 51 . 06 

Gano 3 . 84 19 .23 7 . 69 1 . 92 1 . 92 34 . 60 1 . 41 23 . 40 

Ingram 7 .69 7 . 69 13 . 26 3 . 84 3 . 84 36 . 32 3 . 20 25 . 53 

Grimes G. 1 . 92 11. 52 9 . 61 5 . 76 1. 92 30 . 73. 2U . 65 

~V1ne Sap 1. 92 5 . 76 3 . 84 11. 52 5 .76 28 . 80 17 . 02 

* means t hat 94 . 21 per cent. of tr..e growers ha.ve 

planted some Ren Davis in thei r orchards , and 71 . 13 per 

cent . have planted some Jonathan , and so on with 

the remaining varieti es . 
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The Ben Davis is the leader in this section, 

and bids fair to hold its own. The Jonathan is its 

nearest competitor, but it i8 23 per cent. behind. In 

the choice for new Tarieties they hold their relative 

positions. The per cent. of decrease in either case 

is twenty-nine and a fraction. The decrease in the 

per cents. of those who would plant a given variety in 

a new orchard seems to indicate a decline in orcharding. 

However, a farther study of the information obtained 

f rom the growers themselves proves this is not true. 

Growers are specializing on two or three varieties in­

stead of planting eight or ten, as was the custom for-

merly. 

-- SUMMARY. --

1. The meohanioal structure of this soil is good. 

2. The Boil is not very fertile, hut notwithstand­

ing this, first olass fruit is produced. 

3. The subsoil affords the best of underground drain-

age. 

4. The oontour of the land affords ideal water and air 

drainage. 

5. The geographical location is good. 
. . 

6. Up to the present time the growers have been making 

the most money out of Ben Davis, Bnd facts seem to 

indioate that it will hold its own for sometime in 

the future. 
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THE PRAIRIE REGION OF CENTRAlJ WESTERN MISSOURI. ------- ------ -- -------
The prairie region in the western part of 

the state includes only a few counties. The soil is 

a limestone, shale clay formation, with a subsoil va-

rying from gravelly to a stiff clay. ~/rechanical 

analyses were made of sliI!lples of soil ta'Yen near the 

towns of H~rrisonvil1e and Adrian. Sixty-four per cent. 

of the soil is clay. The largest rarticles are only 

.00228 millimeters in size. Twenty-thre~ and five-

tenths per cent. is fine silt, the particles varying 

from .25 millimeters to .00228 millimeters in size; 

and twelve and five-tenths per cent. from .625 to .31 

millimeters in size. The top soil is medium deep 8~d 

fertile. No commercial fertilizers are used, and stable 

manure ia used only on the thin places in the orchards. 

Growers say thet oowpeas are the best fertilizer tor 

this section. 

The contour of this formation is not as well 

suited to apple growing as that of the 1,oess or Ozark. 

The surface is not undulated enough to insure coml'lete 

air dra.inage. Growers say th~t the depreseions are 

not la.rge enough to cause f~ ny notioeable . di fferenceB 

between trees planted in them &nd those planted on 

higher ground. 

The mechanical analysis cornea nesrer corres-

ponding to th&t of the Loess than those of any of the 
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other formations. However. the stiff clay subsoil 

and the contour would keep it out of that class of 

apple soil. Yet one of the largest apple orchards 

in the state is located in this section. as this 

grower was the only one hesrd from in this section. 

no defini t e oonclusions oan be drawn with re f erence 

to varieties. This answer as to the most profitable 

varieties will be given. He says that Jonathan is 

the most profitable. Grimes Golden second, Gano fourth 

and Ben Davis fifth. In the estimations for a new 

orohard. Jonathan. Grimes Golden. Maiden's Blush. 

York Imperial and Wine Sap s.re given. 

SUMMARY. 

1. Texture. acoording to mechanical analysis. is good. 

2. Subsoil poor. therefore imperfeot uno.erground drain­

age. 

3. Contour not good. 

4. Aysilable data favor ten~er varieties. 
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DESCRIPTIONS OF S01m NEW VARIETIES. 
----=======- -- ---- --- ========= 

In connection with the varieties mentioned 

in the f oregoing discussions, descrirtions of some of 

the new va rieties now being tested in the experimental 

orchard at this Station will be given. The 1a r ger 

r er cent. of the list to be given belong to the f a ll 

and early winter groups. These groups include only & 

small portion of t he varieties being tested; yet they 

give 8 fair representation of this orchard. None of 

these varieties could be recommended as being better 

than the well known a·pples nO vit genarHII,. gro Vv'll. 

The eXperimental orchard is over ten yea rs 

old, a nd a s there have bpen some extra good fruit 

sea sons during this period, the varieties have had 

an opportunity to prove their ability to bear. It 

will be seen tha t many of the variet i es h~ve not borne 

enough to pay f or their planting. others produce 

good crops, but the fruit is of inf erior qua lity. 

Some have produced l a r ge crops of good flavored fruit 

and deserve farther trial. 

Bes i des the varieties described below, notes 

were t aken on the ] 811 Wine, Holt, Louise, Pake r, Daru, 

Hi ttenhouse, Swenker, 11/Ia gyar, f.·nd ::\e d Russet . Fane of 

these have borne to any .extent. 
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EXPLANATIONS OF TEm's. 

References: - :Beach, lTThe Apples of New York T
' , 

pp. 28-36; Thomas, "The .American Fruit Oulturist", 

21st edition, pp. 260-261 and 265-271. 

ceNs, open (ore 

ri~u.r en: 

Vfuen the core lines &r~ clasping they corne 

up on the side of the tube, b S in Figure I; they are 

meeting when they mep,t at the }ioint of the tube. 

The core is median when si tuated ha,lf way 

between the stem and tube. 

The core is open when the celIe open into 

each other, as in F1~lre II, ~nd closed when distinct, 
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as in Figure III. 

Dots are submerged when they appear to be below 

the surface, areolar when they have circles around them. 

The cavity 1s sald to be stellate when its oolor spreads 

out in rays, a s ' in Figure IV. 

The tree is said to be erect when the branches 

rise as in Figure V; spreading a s in Figure VI; irregu-

1ar as in Figure VII; and straggling as in Figure VIII. 

\:j{) 
C:>0~cell~ 

. 0 
open core 

ri~ut'ell1 
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Notes on Tarieties being tested on the Hor­

ticultural Grounds sesson of 1906. 

ASHTON. Tree thrifty, head spreading and 

open, limbs slightly irregular, bark very dark col­

ored. 

Frui~, medium to large; shape, oblate con­

ical to conical, sides irregular, sometimes elliptioal; 

skin thick end tough; calyx half open to closed; sur­

fs.ce smooth; color, ground color yellow. over color 

dark red with very dark red stripes and splashes; gener­

al appearance dark red; dots medium in number. size vari­

es. color gray; cavity. medium wide. deep. acute. waved, 

and sometimes lipped; color. red russet, and sometimes 

stellate; stem, medium long and medium stout; basin, 

medium to wide, shallow to medium deep; shape. obtuse, 

wrinkled; oore, open to half open. conical. core lines 

medium clasping; tube conical: flesh, white, slightly 

tough. juicy, sweet; qua.lit1, good: Fruit ripens about 

the 27 September. 

This apl'le could not be recommended a.s a 

vs riety to be :plsnted extensively. So fa·r it nas proven 

a medium bearer. It has produced some fruit each year 

for the lRst four years. 
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BEACH. Tree, thri fty; ~e8d- ' 

medium open, color of bark dark greenish. 

spreading, 

Fruit, 

medium to large; shape oblate to oblate conical; skin, 

thick; calyx, closed; surface, smooth; color, ground 

color pale yellow, over color deep red with light 

patches near apex, very heayy bloom; dots distinct, 

medium in number and size; color brown; cavity, wide, 

medium deep, acute, w8Ted; stem, short, medium in size; 

basin, wide, shallow, wrinkled, segments of calyx, flat 

convergent; core, closed, oblate, lines meeting, posi­

tion median; tube, conical; flesh, white with faint 

yellow shading; texture. coarse, firm, medium juicy, 

sUb-acid; quality, fair; sea son, winter. 

Up to the ~resent time this variety haa 

borne twice; a large crop in the year 1906, and a small 

one the year before. This variety doee not have the 

qualities of a good market apple. 

BALDWIN. Tree, thrifty. with spreading, open 

head and dark greenish colored ba rk. 

Fruit, large to very la.rge; shape, roundish 

ovate; skin, medium thick; calyx, closed; surface, 

rough, slightly unotuous; color, ground color pale 

yellowish green, over color carmine with red splashes, 

and dark red shading extending down from cavity over a 

good portio~ of the fruit; dots, distinct, many, brown-
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isb to white, size varies; cs.vi ty, narrow to wide, me­

dium to deep, a.cute to aouminate, color greenish russet; 

stem, medium to long; basin, medium to wide, shallow, 

obtuse, waTed to wrinkled, segments, erect with tips 

diTergent; core, closed, cordate, clasping,median; 

tube, conical; flesh, nearly white with 8. greenish yellow 

tinge, nearly breaking t medium juicy, subacid; qua.li ty, 

good; season, August end September. This variety has 

borne for the last two years (1905-1906). It produced 

a large crop last year (1906). In this district it ~ 

makes a fine early fall apple, while in New York and 

Canada it is the,ir best winter apple. 

COOPER MARKET. Tree, limbs irregular, spread­

ing, head medium dense, bark dark greenish. 

Fruit, ~edium to large; shape, conical, sides 

nearly regular; skin, thin; oalyx, closed; surface smooth; 

color, ground color yellowish green, over color, hrown­

ish red with stripes of dark red; predominant color 

brownish red; . dots, ~.istinct, msny, large, brownish; 

cs,vi ty, medi urn to wide, deep, acute, color russet; stem. 

short to medium, medium stout; basin, below medium, 

shallow, obtuse, wrinkled; segments, connivent, Tery 

small; core, open, nearly globular; tube, conical; flesh, 

white, crisp, firm, juicy, light aCid; quality good; 

season, winter. This variety has produced only one crop 

in the last four year8. The crop of 1906 was large. 
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DUMELOW. Tree, thrifty, with spreading and 

medium open head; bark, dark greenish brown; 

Fruit, size, above medium; shape oblate, 

sides irregular; skin, medium thin, tender; calyx, ha:tf 

open to closed; surface unctuous '; color, ground color, 

light greenish yellow, over color, pale red blush, with 

short re~ stripes; predomin8~t color greenish yellow; 

dots obscure, light gray, medium size; cavity, na rrow, 

sha.llow, acute, greenish russet, often lipped, waved; 

stem, short and stout; basin, medium wide, shallow, 

obtuse wrinkled; segments, erect. convergent; core, 

open, oblate, clasping, position median; tube, funnel 

form; flesh, white with yellowish tinge, crisp, breakiI!E', 

juicy, acid; quality, poor to fair; seeson, September 

to October. This variety has been only a medium pro-

ducer. So far it has not spown the qualities of a 

commercial variety. 

DEVONSHIRE DUY~ . Tree, large, thrifty, head 

medium spreading, dense; color of ba rk, dark greenish. 

Fruit, size, medium to l a rge, shape, oblate, 

slightly conic, nearly regula r; skin, thick, tough; 

cal~, open to pa rtly closed; surface rough, russet; 

color, ground color, golden, over color, light russet, 

somewhat netted; dots obscure, medilm number, grayish, 

large; oavity, narrow to medium, medium deep, acute to 

acuminate, grayish russet, sometimes lipped, slightly 

waved; stem, very short and stout; basin, med ium wide, 
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very shallow, oblate, we.lls very sloping, segments de­

flected; core closed, oblate, clasping, median; tube 

conic~l; flesh, white with yellowish tinge next skin, 

fi nn, someWha.t coarse, crisp, juicy, subacid; qual i ty 

good to very good; season, Septemberl4. This variety 

produced a large crop in 1906, the first in four years. 

DOWNING BLUSH. Tree, thrifty, head, medium 

spreading, medium open, bark, dark ereenish color. 

Fruit, large to very l&rge; sh&pe, oblate, 

sides nearly eTen; skin, medium thin, medium tender; 

calyx closed; surfaoe polished; color, ground color, 

light greenish yellow, over color, light carnine, blush 

over cheek extending over about one-third of apple, also 

a . few thin splashes of red; dots, obscure, many, white, 

large, very slightly sunken areola.r; cs.vi ty, medi urn to 

wide, deep, acute to ac~in8.te, green and russet; stem, 

short, slender; basin, broad, shallow, obtuse, ridged 

and waved; segments short connivent; core; half open, 

oblate, clasping, mecl ian; tube, fun1:el f orm; flesh , white, 

breaking, medium juicy, 8ubacid; quality very good; 

season, September 1. Similar to ~aiden's Blush but 

lster. So f ar has proven s s good e bearer. 

FERRIS. Tree, thrifty, head spreading, open, 

limbs som~wh f: t irregulE.r, color of bark, dark brownish. 

Fruit, small; shape, conical to oblate con-

ical. sides nearly regule r; skin medium thick; calyx 
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closed; surface unctuous; color, ground color yellow, 

over color light red with bright red stripes and splash­

es; dots, obscure, many, color grayish, medium size, 

submerged; cavity, medium to wide, shallow, obtuse to 

bcute, color greenish red, slightly lipped; stem, 

medium to long, stout to medium; basin wide, medium 

deep, obtuse to acute; segments connivent; core, open, 

conical, olasping, medium; tube, conical; flesh, light 

cream colored, breaking, rnecium firm, juicy, light sub­

aoid ; quality good; season, fall. Troduced ls,rge crop 

in 1906 and a small one in 1904. ~ood for home use. 

FAUST'S RCII,jE BEAUTY. Tree, thri fty, head 

m~dium upright and medium open, bark light greenish 

brown. 
Fruit, size, l~rge, oblate, shar.e, conical, 

sides slightly ribbed; skin, medium thiok; calyx, half 

open; surface smooth, with li r ht bloom; color, ground 

color, greenish yellow, over oolor, light red with brigrlt 

red stripes bnd splashes; dots, distinct, many, light 

gray, large, sometimes areolar, sunken; cavity, wide, 

menium deep, obtuse, rihbed, color greenish russet, some­

times stellate; stem, medium to long, slender to !nedium 

stout, somettmes olubbed; bssin medium to narrow in 

width, sha,llow, obtuse, wrinkled; segMents, erect, diver­

gent, long acumina.te; corp" open, conicf~l, olasl'ing, 

median; tube conical; flesh, yp,llowish white, breaking, 

juicy, ftrm, sul!>ao1d; quality good to v~ry good; season, 
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winter. UI' to date this vari ety ha,s 'Proven to be only 

a medium good bearer. 

GREENING. Tree, thrifty, head srres.ding, 

medium dense, bark dark brownish color. 

Fruit, size, medium to large; shape oblate to 

oblate conical; sides irregule.r; sk.in medium thick, medium 

tough; calyx closed; surface smooth, slightly unctuous; 

color, pale green with under shading of yellOW, white 

scarf-skin around cavity; dots, medium distinct, many, 

color white, size l vrge, much areolar; cavity wide, 

medium depth, obtuse, greenish with white splashes, 

sometimes stellate, ribbed; stem, long, medium slender; 

basin, medium to Wide, shallOW, very obtuse, wrinkled; 

core, closed, obls.te, clasring, median; tube conical; 

flesh, color light cream, crisp to breaking, firm, 

juicy, mild aCid; quality, good to VAry good; season 

winter. This variety so far has not ~roved a r ood 

beerer. 

INTIIAN . Tree, medium thrifty, brsnches, up­

right, hes.d oI'en, bark light green; 

Fruit, medium size", shape conical, sides 

medium. regular; skin, thin, tou.gh; oalyx closed; surface 

8mooth~ color, ground color greenish yellow, over ~olor 

bright red splashes over :pale red; dots, distinct, me­

dium in number, nearly white, large, areolar and sunken, 

cavitY', narrow to medium wide, medium deep, aonte, lipped 
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and ribbed, greenish color; stem, medium to long, medium 

slender to stout; basin, narrow, shallow, obtuse, wrinkled; 

segments oonnivent; core, olosed, conical, clasping, 

median; tube funn.el form; flesh, white, crisp, firm, 

juicy, subacid; qua.lity- fair; season, winter. I,:edium 

bearer, so far not fit for commercial purposes. 

LADY. Tree. upright, color of bark bro~nish. 

Fruit, small, conical, sides irregular; skin, 

thin; calyx closed; surface smooth; color, ground color 

pale green, 'over color light red blush with a few light 

russet splashes; dots, distinct, medium size, whitish to 

brown, areolar; cavity, wide, sha.llow, obtuse, sometimes 

lipped, wa~ed, russet, sometimes stellate; stem, short, 

stout; basin, medium wide, shallow, obtuse; segnents 

connivent; core, conical, clasping median; tube conical; 

flesh, white, firm, crisp, juicy, flavor Bubaoid; qua.lity 

good; season, late summer. 

proven a very good bearer. 

As yet this variety haa not 

MoKINIJEY. Tree t upright t medium open hea.d, 

color of bark, dark brownish green. 

Fruit, size small; shB.-pe, oonical, sides el­

liptical; skin, thin, tender; calyx closed, surface smooth, 

r,ale; color, ground color bright yellow, over color green­

ish mottled; dots, distinct, many, color white to brown, 

small to medium, somewhat areolar; cavity, medium wide, 
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ing, waved, elliptical; stem, medium short and stout; 

basin, narrow, shallow, obtuse, wrinkled; segme~ts, tips 

defleoted, small to medium size; core closed to partly 

open, conical, clasping, median; tube, funLel form; 

flesh, white, firm, breaking, medium juicy, sweet; quaI­

l ty good; season, late summer and early fall. So fe.,r t 

good bearer; good for local use. The fruit is too small 

for a good seller. 

MlHALYFI. Tree, thrifty, head, medium spread­

ing,open, color of ba,rk light brown •. 

Fruit, Size, medium to large; shape, oblate 

conical, sides elliptical; skin, thin, tender; calyx 

olosed to half open; surfaoe medium smooth, unctuous; 

color, ground color greenish yellOW, over oolor, bronze, 

blush on oheek; dots, obscure, many, color white, large, 

much areolar, Bubmerged; oavity, wide, medium deep, acute 

topblate, ribbed, color greenish; stem, very short, stout; 

baSin, medium to wide, medium deep, obtuse; segments 

divergent; oore, closed, ' oblate conic, olasping, median; 

tube, funnel form; flesh, light yellow, orisI' , ooarse t 

juioy, aOid; quality, fair to good; season, winter. 

Not suitable for market. Produoed heavy crop in 1906. 
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MOTHER. Tree, head upright, dense, bark almost 

black. 

Frui t, Size, r.l8clium to small; shape, round, 

slightly ovate, sides irregular; skin, thin, tender; 

calyx closed; surface unctuous; color, ground color 

yellowish green, over color oarmine with red splashes 

reaching nearly to basin; dots, obscure, many, color 

brown, medium size, raised, some areolar; cavity, nerrow, 

deep, aouminate, color russet, lipped; stem, ,long, slen­

der; basin, medium to narrow, shallow, obtuse, waved to 

wrinkled; segments, erect, tips d.ivergent; core t half 

open, obla,te globular, clasping, median; tube,. funnel 

form; flesh, yellowish white, breaking, juicy. subacid; 

quality, very good; season, August. Up to date this 

variety has not proven ,s good bearer. 

MAGOG. Tree. thrifty. head medium upri ght, 

medium dense, bark, medium da.rk greAnish. 

Fruit. size, medium to very large; shape, 

roundish ovate, sides irreguls.r, somewhat compressed; 

skin, thiok, tough; oalyx olosed; surface polished; 

color, ground color light greenish yellow, over color 

carmine spla.shes ,and v\l11 i tish blotohes over bs.se end; 

dots, distinot, ma·ny, color white and brown, large, 

areolar; cavity, medium to wide, deep, acute to acuminate, 

waved, color green, sometimes with russet; stem, 1 ediurn 
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length, slender; basin, wide, medium deep, obtuse to 

aoute, waved to wrinkled; segments oonnivent; core, o~en, 

oTste, very small, clasping, median;. tube, funnel form; 

flesh, white with greenish tinge at skin, crisl' , nearly 

breaking, juicy, mild aoid; quality, good; season, 

August and September. This v::sriety has not borne veU 

many apples at a time. It is not suited to t~is state. 

MILLER BUY'S FAVORITE. Tree, thrifty, head 

spreading, medium open, bark dark brown. 

Fruit, size medium to small; sha~e, globose, 

some oblong globular, to slightly oblate, sides ribbed; 

skin, thin, tencler; calyx closed; surface smooth; color, 

gr~und color light yellow, over color light red bluSh, 

with dark red m&rkings; dots, obscure, medium in number, 

brownish to gray, medium size, some a.reolar; oavi ty, wide, 

deep, acute to obtuse, russet, waved; stem, long, slen­

der; basin, narrow, shalloW, obtuse; segments defleoted; 

oore, closed to ~artly open, globular, clasping, median; 

tube, oonical; flesh, white with a yellowish eRst, break­

ing, fine grained t. juioy, Bubaoid ; quality, good to 

very good; season, Sel'tember. This Tariety has borne 

very little so far. 
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ONTARIO. Tree head spreading, open, 

bark, da.rk greeni sh color. 

Fruit, Size, IE:rge; shs.pe, oblate, slightly 

conical, sides irregular; skin, thick, tough; calyx 

closed, surface smooth; color, ground color, green 

tinged with yellow, over ool~r, light red splashes 

extending well down the sides, bluish bloom; dots, 

submerged, color white, 'medium large, areolar; cavity, 

wide, deep, acute, waved, much russeted, in some, ste~ 

late; stem, medium to long, medium stout; basin, medium 

to wide, medium to deep, obtuse to acute, waved to 

wrinkled; segments c,onnivent; core, half o1'en, oblate; 

clasping, median; tube, funnel form; flesh, yellow:tsh 

white, firm, crisp, juicy, aCid; que.lity, good; seasoll, 

September. So far this ve.riety has borne few a1'ples. 

PICKET. Tree, thrifty, hes.d medium spread­

ing, medium open, bark, light green. 

Fruit, size, small, shape, oblate conical, 

nearly regular; skin, thin, medium tough; oalyx 

closed; surface rough; color, ground color, pale yel­

lowish green, over color, medium dark russet; lots, 

medium distinct, few, grayish, medium size, raised; 

cavity, wide, shallow, obtuse, russet, slightly lipped; 

stem, medium size, slender; basin, wide, shallow, 

obtuse, waved; segments, divergent; core olosed, oblate, 

clasping, median; tube, conical; flesh, white with 
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faint greenish tinge, firm. orisp, juioy, subacid; 

quality good; season, September. This variety 

produoed a good crop ~n 1906, failed the other years. 

Good for home use. 

RED CANADA. Tree, thrifty, head, medium 

spreading, bark yellowish green. 

Fruit, Size, medium to small; shape, ob-

late conical, sides ribbed; skin, thin, medium tough; 

calyx closed; surface smooth; color, ground color, 

greenish yellow, over color, brownish red, with dark 

red stripes and splashes, light bloom; dots, distinct, 

many, light brown, large, some areolar; cavity, mediwn 

w.ide, med! 11m deep, aoute, bro6.dly ribbed, russet, some­

times stellate; stem, medium size, slender to medium 

stout; basin, narrow, shallow, obtuse, wrinkled; seg­

ments connivent; oore, half open to closed, oblate, 

slightly ola.sping, median; tube, funnel form; flesh, 

white with light yellow shading next skin, breaking, 

juicy, mild subacid; qual! ty, good to ve.ry good; season, 

winter. Produces small crops here. 

RED RUSSET. Tree, thr! fty, head s:pres..d!ng, 

open; color of bark, daTk brovmlsh. 

Fruit, size, la.rge to J1'1edium; shs},)e, oblate 

conical, approaohing ovate, siites 8omewhs.t irregular; 

skin, thick, toug'h; oalyx, half open ,; surface, medium 
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rough; color, ground color yellowish gre~n, over color 

dark red with overlaying russet splashes; dots, dis­

tinct, many, brownish, large, areolar; cavity, wide to 

medium, shallow to medium, obtuse, almost regular, 

color gr~eniBh ruB~et and in some '~pecimens stellate; 

stems t short to medium, stout to medium; 'basin, wide, 

medium deep, obtuse, wrinkled; segments divergent; 

oore ,clo sed, obla,te oonical, slightly clasping t and 

median; tube conical; flesh, greenish white, firm, 

crisp, juioy, subacid ; quality, good; sea,son, Septem­

ber. Has not produoed enough fruit, so far, to pay 

for planting. 

SMALl ADT'. I RAII . Tree, small, head, spread­

j.ng, open; ba rk, dark brown. 

Fruit, size, medium to small; shape, oblate, 

some slightly oval, sides slightly irregular; skin be­

low medium thick, medium tough; oal~ closed; surface 

smooth; color. ground color, greenish yellOW, over 

color. small russet splashes; do·ts, obscure. many. 

white to brown, medium size, afeolar, green and white . 

dots Bubmerged; oavi ty, wide, sha,llow to medium, obtuse; 

color green to russet, slightly waved; stem, long, 

slender; ba."sin, narrow to medium, TAry shallow. obtuse; 

segments, erect, convergent to connivent; core, closed, 

oblate, cla.sping, meoian; tube, funnel form; flesh, 

white near .enter with yellowish tinge at akin, crisp, 
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juicy, sub~oid; quality, good; season, August and Septem­

ber. Up to date t is variety hes not been a good 

bearer. 

SWAAR. Tree, thrifty, hp.ad, medium spread-

lng, dense, bark dark green. 

Fruit, size, large to med.ium; snape, oblate 

to oblate conioal, sides . ribbed; skin., medium thin, 

brittle; calyx closed; surface medium smooth; oolor, 

greenish yellow; dots, obsoure, many, brown, large, 

irregular, somewhat areolar; oavity, above medium 

wide, deep, aoute, ribbed and lip~ed, russet, some­

tJmes stellate; stem 4t medium to long,medium slender; 

basin, medium wide, shallow, obtuse, wrinkled; seg­

ments, tips divergent; core, closed, oblate, olasping, 

median; tube, tunnel form; flesh, light cream, firm, 

orisp, juioy, medium acid; quality. good; season, 

Ootober. This variety has produoed only small orops 

during the l ns t f'our yes.rs. 

STAYMAN'S WIlE SAP. Tree, thrifty, heed, 

spreading, open, bark almost nlaok. 

Fruit, Bize, medium to large; shape, coni­

oal, sides nearly reg1.l1l~ r; eltin ·, thick, menium tough; 

calyx closed; surface, !!1floium sm.ooth, unotuoue; color, 

ground color, yellowish green, over color, dark red, 
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with deep red splashes, end stripes extending near-

ly to calyx; dots, distinct, many, color dark brown, 

large, areolar and irregular; cavity, wide, deep, 

acute, waved, color very dark russet, very often stel­

late; stem, medium to very long, slender; basin, 

medium wide, medium deep, obtuse, wrinkled; segments, 

divergent; core, he,lf open to clo~ed, conic, ole aping, 

median; tube conical; flesh, white to light yellow, 

breaking, juicy, light Beid; quality, good to very 

good; sesson, winter. This variety is equal to the 

Wine Sap. 

STANDARD. Tree, thrifty, head spreading, 

medi um thick, has a Bora,ggy appearance, bark dark green­

ish colored. 

Fruit, size, large to medium; shs.'pe, conical, 

sides irregular; skin thin; eurface smooth, has light 

bloom; color, ground color, lig~t bright yellow, over 

color, light red blush deepening a·t the oavi t,., splashed 

with deep red; dote, distinot, many, yellowish brown, 

sma,ll to large, muoh areolar; cavity, wide,deep, obtuse 

to nearly aoute, waved, sometimes lipped, color green­

ish russet, sometimes stellate; stem, short to medium, 

slender to medium; baSin, medium to narrow, medium deep, 

acute, waved to wrinkled; segments, ereot, convergent; 
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core, closed to partly open, oblate, clasping, distant; 

tube funnel f orm; flesh, yellowish white, firm, break­

ing, juicy, sabacid; quality, very good; season, late 

Bummer and early fall. This variety has borne well 

so far. Would make a good variety for home market. 

SPITZENBERG. Tree, thrifty, head sprea.ding, 

open, bark, dark greenish brown. 

FrUit, size, med~um; shape, oblate, some 

slightly conical to cylindrical; sides ribbed; skin, 

thin, tender; calyx closed; surface, medium smooth; 

color, ground color, light greenish yellow, over color, 

light yellowish red blush, with red stripes and shad­

ing, predominant color yellowish red; dots, distinct, 

many. yellowish gra.y, large, somewhat oblong, a.reoler, 

slightly ra.ised; cavity, wide, medium to deep, obtuse 

to acute, waved to ribbed, color red and russet; stem, 

short to me dium, medium slender; basin, narrow, medium 

deep, form acute to obtuse; segments, 'conni vent, long , 

acute; core, he.If open, oblate, medium clasping, median; 

tube conioal; flesh, yellowish white, crisp, juicy, sub­

aoid; qua.lity, good to very good; season, winter. Up 

to the present this variety has not rroven a good bear­

er here. 
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TOBIAS. Tree, thrifty, head upright, dense, 

color of bark, greenish brown. 

Fruit, size, medium to small; shape, oblate 

to obla·te conioal, sides irregular, e111ptica.l; skin, 

medium thin; calyx closed; surface smooth; color, green­

ish yellow; dots, very distinct, ma.ny, color, whi te to 

brown, size large, white dots submerged; oavity, medium 

to wide, medium deep, acute, broadly ribbed, color 

rU-Bset, slightly stellate; stem, medium to long, slen­

der to medium; basin, medium wide, very shs,llow, very 

obtuse, wrinkled; segments, ereot, convergent to conni­

vent; core, open, oblate, medium clasping, median; tube, 

conioal; flesh, white, breaking, juioy, subaoid to 

light acid; quality, good; season October. This vari­

ety produoed a good crop in 1906, the first in four 

years. 

TOBIAS BLACK. Tree, vigorous, head spread­

ing,open, color of bark dark greenish. 

Fruit, size, l arge to medium; shape, oblong globu­

lar, sides irregular; skin, thick, tough; calyx closed; 

surface smooth; color, ground color, light .greenish yellow, 

over color, light red with deep red splashes, light 

bloom; dots, distinct, many, brownish, size medium, 

eomewha.t areolar; cavity, wide, deep, acute, sometimes 

lipped, color russet and green; stem, medium to long, 
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slender; basin, wide, deep, obtuse to n~arly acute; 

segments, long aouminate, tips deflected; core, closed, 

oblate conio, clasping, median; tube funnel fo~; flesh, 

white, finn, breaking, medium juicy, subacid; quality; 

good; season fall. This vs.riety, so far, ha s not 

borne very large crops. 

TITlm PIPPIN. Tree, thrifty, head, medium 

upright, medium dense, color of bark, medium greenish 

brown. 

Frui t, size, Is rge to medium; sh8Jie, coni­

cal to oTste conioal, sides slightly ribbed; skin, 

thick, tough; calyx closed; surface, smooth, polished, 

has slight bloom; color, greenish yellow; dots, medium 

distir.ct, many, white, medium size, much areolar, sub­

merged; cavity, medium na rrow, dee!>, acute to acuminate, 

waved, color greenish; stem, long , medium slender; 

baSin, medium to narrow, shallow, obtuse, wrirJrled: 

segments, divergent tips; core, open, conical, clasping 

neck of tube, median; tube, funr:el fonn; flesh , white 

\lvi th gre~nish cast, flrm, crisp, juicy, snbacid; qual-

i ty, good to very good; sea.son, f8,11. Up to the rree-

ent time this variety ha s }"lroduced only one crop and 

tha.t a small one. 
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TETOFSKY. Tree, thrifty, head, upright, 

medium 'dense, oolor of bark light brownish green. 

Fruit, size, medium to small; sha'l'e, oble.te 

conical; skin, medium thin; oalyx closed; surfaoe smooth, 

polished to unctuouB, pale; color, ground color, pale 

yellowish green, over color, thin bright light red , 

splashes; dots, slightly obscure, ma·ny, whi te, small; 

cavity, medium wide, medium deep, acute, color pale; 

stem, short, . stout; basin, medium wide, sha.llow ob-

tuse, corrugated; segments, connivent; core, oblate, 

clasping, median; tube, funnel form; flesh, nearly 

white, firm, criSp, subacid; quality, good; sesson, 

July 4th to 20th. Variety bears medium large crops. 

Good for early local market. 

WHITE DOCTOR. Tree, thrifty, head, spread­

ing, open, color of bark, dark greenish. 

Fruit, size, large to med.ium; sha.pe, conical, 

slightly ribbed; skin, medium thick; calyx, half open 

to closed; surface, smooth; color, ground color, yel­

lowish green, over color, brownish blush to russet 

on cheek; dots, medium obscure, brown and white, medium 

size, brown dots areolar, white dots subMerged; cavity, 

medium to wide, deep, acute, broadly ribhed, giving 

a triangula.r appearanoe; stem, med ium to long, slender; 

basin, above medium, wide, medium deep, acute, waved 
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to wrinkled; segments, erect convergent; core, closed, 

oonical, clasping, median; tube, funnel form; flesh, 

very white, crisp, firm, juicy, subacid ; quality, 'good; 

season, ripens last of Sep~ember. Poor bearer so far. 

YOFF. Tree, thrifty, head upright, medium 

open, color of bark light brown. 

Fru1 t, size, medium; sha.:pe, round, slightly 

oblong to slightly ovate, sometimes irregular; skin, 

thin, tender; calyx, open to closed; surface, smooth; 

color, ground color, greenish yellow, over color, 

blushed with carmine on cheek; dots, obscure, many, 

white to brown, medium size; sometimes raised, areolar; 

cavity, medium wide, me dium deep, acute, waved, color 

green, sometimes russe t ed; s tem, medium long, slender 

to me dium stout; basin, wide, sh~llow, obtuse, waved 

to ,wrinkled; segments, erect convergent, to erect di­

Tergent; core, closed, oblate, roundiSh, clasping, 

median; tube, conical; flesh, white, crisp; juicy, sub­

acid ; quality, good; ses .. son, September. This variety 

ha s been a good bea.rer up to the :present time, but would 

not recommend it for r,,'~ i8 ,souri orchards. 



.... 47-

CONCLUSIONS. 

It has been seen that Missouri has s, great 

diversity of soils nd tha t not only is this true, but, 

also, the contour of each section is different, end as 

a result of the combined conditions, the varieties of 

apples grown also differ to som.e extent. Further-

more, the geographical locations of the sections also 

accounts for the differences in varieties. The high 

altitude, the milder olimate Bnd the favorable soil 

conditions of the Ozark region make conditions more 

ideal for apple growing than those of North l'1issouri. 

The Loess formation , with its deep, porous soil a,nd 

:proximit7 to the Missouri River give unexcelled condi­

tions for oro~arding. 

It has been pro,ven that the Pen Davis is now, 

and promises to be for some time to come, the most 

profitable oommercial ap:ple for !l1orth ~{issouri. . It is 

a well known fact that the Ben Davis is about the lowest 

priced apple on the market. The low price is due to 

its dry, pithy texture and poor flavor, also to the 

enormous orops it produces. Varieties such as the Jon-

athan, Huntsman and Grimes bring much more per bushel 

than the Ben Davis. The grower~ themselves plaoe the 

money value of Jonathan 50 to 100 per cent. higher er 

bushel than what they get for Ben Davis. The higher 
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price of the Jonathan is due to its fine texture and 

flavor, also the crops are not so large as those of the 

Ben Davis. The Jonathan comes in the list of fancy 

dessert apples, while Ben Davis is bought as a general 

cooking apple. Yet it has been seen tha t Ben Davis 

is the leader in the choice of ' varieties for new orch-

ards. The growers say they would plant Ben Davis 

in their new orchards because it bears more often and 

produces more apples to the acre than any other variety. 

'One grower even went so fa r as to say tbet he could 

make more money growing Ben Davis at twenty-five cents 

~er bushel than Jonathan at one dollar. 

As proof that the ~en Davis is not placed 

first on account of its ability to wi thstand ~eglect, 

but because of its being better a dapted to this section, 

the ,following facts, taken from the replies to the in­

quiries sent to the prominent growers of North His­

souri, will be given. All the growers are troubled 

with borers; 50% of the orchards are badly infested 

with codlin~ moth, and 10.61% to some extent; 44.83~ 

are affected wt'th fungous diseases, of which 15% is 

bitter rot, 15% scab, and the rem8inder~ various others, 

auch a s "heart rot " , blight, and "root rot". It ap-

pears then as though this is the cause of t he more ten­

der varieties being ~laced below the Ben Davis. How-
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ever, these conditions were found in other sections of the 

s tate, where tender varieties e re holding their own with 

the Ben Davis. 

The cultivation of the North ~issouri sec­

tion is just as efficient as that of the remainder of 

the state. Only 18.75% of the growers give clean 

cultivation, 9.37% give their orchards no attention 

whatever, and the remainder of those replying to t he 

inquiry prefer to grow crops in their orcha.rds that 

will bring quick returns. 

Therefore, with the above facts in view, it 

ca·n be said tha.t 8,1 though the Ben Davis can sta.nd neg­

leot and yet produce paying crops, its superiority in 

North Mis souri is due to its being a better bearer 

than Joneth&n, Grimes, etc. Crchardists who· ha.ve 

given their traps the best of tre8t~ent say that their 

Ben Davis is the most pro fi ta.ble as it is a sure bearer. 

The ada.ptibili ty of the IJoess district for 

apple growing, as was shown, i~ excellent. This fadt 

is empha.sized by the increased number of growers there 

who favor tender varieties. This increase is due to 

the location end also to the nature and condition of 

the soil, a s i6 shovm by the following faots: 

The diseases 8nd insect pests of this section 

are similar to those of the other fon-nations. Forty­

one and sixty-six hundredths rer cent, of the growers 

Bay that their orchards are badly infested with codling 
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moth, nd 19.'88% say that they have them to s ome 

extent; 42.86% are troubled with ,diseases, 28% of which 

are blight, 17% soab, and 6 . 44% bitter r ot. Only 

12.12% of the growers give their orchards clean cUl ­

tiva tion and 12.12% do not cultivate at all. The 

remainder grow such crops as corn , clover , and co -

peas , and grass . No variety has received s ecial 

trea t ment. The Jonathan is given the same condi­

tions as the Ben D vis . The treatment of the orch­

ards , nd insect pests and diseaseB~ in the Loess dis ­

trict are simila r to those of .1:Iorth Yissouri . In 

the former the Jonathan h .s increased, while in the 

latter it has decreased in choi ce of varieties for new 

orchards . 

Therefore , when these facts are conSidered , 

the conclusion is, the increase of the (Jonathan is due 

to the soil and locati on . 

However, as was shown , up t o the present~ 

the en Davis , in the ma jority of cases , has been by 

far the mos t pro f i t able. The grov;,rers admi t that it 

does not bring a high price , but the size of the 

frui t and the large erops it produces a . . 6S it valu­

able . 

The location nd adaptabi lity of the Ozark 

reg ion was also shown to be exce l ent. The cultivation 

of this section is simil r to th8t of the preceding 
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sect iona t exoept more 0 of the growers sow cowpea,s in 

their orohards. The Ben DaTie has been the most 

profitable and promises to hold its own in the future. 

A large percentage of the orohardists grow some Jon­

athans, but the peroentage of those who would plant 

this Tariety in a new orchard has not gained on the 

Ben Davis. 

It was shown that the Ozark district is a,lmoBt, 

if not quite, an equal to the Loees for growing apples. 

The tender varieties have remained stationary in the 

former, while in the latter they made good gains. The 

following facts seem to explain why this is so:-

Codling moth and borers are not as bad in 

this seotion a s in the preceding, but on the other 

ha,nd fungous diseases are worse. They are 2l~ higher 

here than in North Missouri and 30% higher than in the 

Loes8 district. These diseases, smd espeoially bitter 

rot, 'spread most ra,pidly d,uring warm, moist weather. 

As the Jonathan ripens earlier than the Ren DaTis, it 

i8 more liable to be subjected to conditiollS faToring 

fungous diseases. These facts seem to prove, since 

other things s,re equal, that fungous ' diseases tend 

to retard the progress of tender varieties in this 

section. 

Taking the State as a whole, up to the pres­

ent, Ben Davii' has proven to be the most pro f itable 
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commercial variety, with Jonathan second, Gano third, 

and Grimes Golden fourth. The varieties that follow 

these are numerous, but each receives only & few per 

cents. 

Estima.tions for new orche.rde show 8. strong 

tendency among the growers to devote their time to 

fewer varieties than heretofore. Pen navis, Jona­

than and Gano would be planted together more often 

than any other combinations. :lany growers say they 

would devote their entire attention to a single varie­

ty. 

The conclusions to be drawn from the data 

on the eXperimental orchard are, thHt very few of the 

new varieties tested are worth planting in an orchard. 

No one should plant a new variety to any oonsiderable 

extent, unless it has first been tested in his section 

of the country. A variety that is profitable in one 

section of the country ma.y be worthless in another. 

For example, take the Baldwin; in llew York and Eastern 

Canada this is their most profitable winter apr1e; here 

in Missouri it ripens during the latter ~art of the 

summer, end a,s e. result is of no value a·e 6. commercial 

variety in Kissouri. 



-_·,SUJOURY OF THl! SOIL DALYSES. 

In .discussing the different Boil formations 

of the state, mention was made of mechanical analyses of 

soils. These samples were obtained by taking a block 

of soil to a depth of one foot and thoroughly mixing. 

These analyses were made as fol1ows:-

The apparatus consisted of a nest of five 

sieves , with meshes of the following sizes: sieve I 

1.20 mm.; sieve II .625 mm.; sieve III .4165 mm.; sieve 

IV .313 mm.; sieve V .25 rom. A decanting cylinder 

and evaporating dish were elsa used. Fifty grams of air­

dry soil wss weighed out and run through sieve I, the 

particles being pressed through without crushing. The 

soil was boiled one-half hour to thoroughly separate 

the particles, then washed into the aec~nting cylinder. 

The cylinder was filled two-thirds full with water, 

well agitated, let stand for five minutes, and then de­

canted. This was repeated until the water was clear 

after standing for five minutes.' A sample of the first 

decanted water was saved for examination under the mi­

croscope. The 80i1 was thoroughly dried on the water 

bath, and then run through the nest of sieves. The 

soil remaining in each sieve was weighed separately. 

and its percentage of the whole determined. The to-

tal of all the per cents. of one soil subtracted from 

100% gave the per cent. of soil carried off in the 



deoanted water. The size of the deoanted particles 

was determined by microsoopio measurement. In 

Table IV, page 55, are shown the aver$.ge percentages 

of all the soils analyzed from each district. 

This table shows t h&t the IJoess is, as to 

structure, very different from the other f ormations. 

The particles as a whole ~re very sma.11. Only 3% 

are over .25mm. in size, and none ,of these are a s 

la.rge as 1.20mm; while in the other fOTI!l8tions over 

7% of the soils range from .25mm. to larger than 1.20mrn. 

,in size. Soils as fine as the 1..1oes8 usually have a 

tendenoy to paok, but suoh is not the case with this 

Loess soil. Perhaps this is partly explained by 

the fact that the amount of clay in the Loess is 

very low. It is the olay the,t oements the parti-

oles together $.nd oauses the soil to be compaot 
, 

and renders it more or less impervious to water. 

The porosi ty of this soil is farther eXplaj.ned by ~ 

miorosoopio examination of the decanted portion. It 

wa,s found that these particles were 'l a r ger, more an­

gular, and had more of B. crushed appearance than 

those of the Ozark, North Missouri, or the Shale Clay 

Prairie. Therefore it can be s a id that the excellent 

condition of the Loess is due to the low peroentage of 



Di stricts 
fr om which 
soi ls were 
t aken 

Loess 

Ozark 

North 
T~: issouri 

Shale cl&y 
tprairi e 

TJ. .. BLE IV. 

Fer cent . of so ils caught i n each siGve, in receiver , ~: dec&nted . 

Si eve Si eve Sieve Sieve Dieve Soil in Decanted Size of 
I II III IV V Receiver so il Decanted 

Ii esh I-~esh ?,~esh Eesh lvlesh . 25mm (clay) part icles 
J. . ,'2 0 . 625 . 41 . 31 . 25 and less 

P1Il1 • ::nJl1 • mm . J'!1J11 • IT1Ill · 
~'Q I '/ .... ( ,/, . /0 mm . It) / '.1 I ') .:; 

. 00 . 36 .96 .70 . 98 43 . 56 53 . 44 . 0038 

.74 2 . 25 2 . 20 1.62 1 .1 5 1 9 .06 72.08 .00228 

. 316 2 .04 2 . 15 1.50 1.66 24.14 68.71 .00228 

.06 3.10 ::3.64 2 . 82 2 . 88 2 3.5 64.00 . 00228 

I 
01 
~51 
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clay, and especially to the angular shape of the 

particles. 

The results of the analyses of the Ozark, 

North Missouri, and Shale Clay Prairie soils show 8 

close resemblance to ea,ch other, except that in the 

Ozark soil the amount of silt 1s much lower and the 

amount of clay higher than that of the other two 

formations. The higher ~ercent8ge of olay in the 

Ozark formation would indicate an imrervious soil, 

but such is not the case. Microscopio examinations 

show that the part~cles of clay are smaller. and not 

as an~llar as those of the Loess. As the porOSity 

of the Ozark s011 can~ot be attributed to the shape 

of the particles, 8S in the Loess. it must be due to 

the comparatively large amount of particles above 

.25mm. in size, s.nd also to the low percentage" of 

silt. The latter combined with the clay does not 

make as large an amount of fine soil as is found in 

the Loess. Therefore, the comparatively high per­

centage of large particles and the fragments of .stone 

that could not be included in the analyses, answer 

the same purpose in the Ozark soil as do the irregu­

lar partioles of the Loess in making a porous soil. 
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As the amount of large particles in the 

North :,iIissour1 and Shale Clay soils is about equal 

to that of the Ozark reeion and the amount of fine 

soil is no larger, these soils c&n be said to com­

p&re favorably with the latter as far as structure 

is concerned. Microscopic examinations also show 

a marked resemblance to the Ozark soil. With 

these facts in view it can be said that, structur­

ally, the North r.:: issouri and Shale Clay Prairie 

soils are good. 


