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A Study of tiie Correlation in Size "between tne Leaves andtrie Fruit

of the Varieties of Pyrus malus L.

Although considerable effort nas been directed toward tne

breeding of apples, yet little is known concerning tne variation and

correlation of characters of tnis crop. Little or no evidence nas

been given to show what characters, if any, may be used as a basis

of selection or v;hether all characters are so very variable and so

affected by different seasons as to render impossible tneir use as a

means of improvement as regards tne size of tne fruit.

Since apple trees are grown primarily for their fruit, it

would be nighly desirable from an economical standpoint to eliminate

undesirable seedlings at an early age. The prevailing opinion among

norticultur ist s seems to be tnat seedling closely resembling tne

sraootn appearance of our imroved varieties give best results as to

tne size, form, flavor, etc. of tne fruit. ”In regard to this point

i.lr . Joe A. Burton, who is in the charge of apple breeding ^jork of

the Indiana State horticultural Society, states tnat ne inquired of

8 prominent plant breeder if anytning could be done in selection.

'At. Burton writes; "The following is his reply; Prominent buds, large

smooth, regular, glossy leaves, large leaf stems, short distsrces be-

tween buds and a compact sturdy look are txie best indications of a

^ . i
good apple among seedlings.

Some of tile most desirable cnaracters of the applefruit

are large size, regular shape, attractive color and good flavor,

i Md. Agr. IJxp. Sta . Bui. 195, 1915.





From the economical stanl point the large size of tue fruit is of

great importance in as mucn as it increases tue returns by increaein

the value of total crop as well as the grade of tue individual fruit

In tue following pages the writer is attempting to snow/

w'iiether the size of tiie leaf and tue size of the fruit are correlate

and, if so, to establish tnis correlation as a satisfactory basis fo

selection of seedling stock.

I

.

Materials

.

Varieties used Two types of materials, standard varie-

ties and seedlings, v/ere used in this effort to determine correlatio:

between tue size of tue leaf and the size of t ^e fruit of apple.

Tables I and E show the list of ten varieties witu the

average size of leaf and tue numerical size value for the average

size of fruitfor each variety of tue standard and tue seedling types

respectively.

Description of tue trees Tue standard varieties were

seven-year old trees planted in nursery rows ten feet apart each

way. There w;ere three trees of each variety and eiguty varieties in

all. They received the same general care and cultural treatment as

a small commercial orchard W'Ould receive.

Tile seedlings were elevenr^years old tressplanted in rows

fifteen feet apart eacu way. They were obtained in 1909 from the

following crosses'.Five trees from Villowtwig x Oldenburg; nineteen

trees from Shackleford x Oldenburg; two trees from riall’ s EoS x

Oldenburg; tuirty-three trees from Oldenburg x hall's Eo.5; twenty-



;.7

':;’'V?'. :f.,y

li ;.L.i ‘^V- r
'

.

:

y'«>«r

;
-1

r,.,f »i’

' '"
.-.k

c
»

•
•. L14. 'jws®

I ^ tr •. ,
.

4*). »fvz fr-'V
•

’; /. v:}

- W; 'i ftfl 1
’

^ ''>r
'’ A? •V>^;n|

fci: ' ' - ,.:,''‘ ’v;';^.. .
'*>».. n' ,

"• _V

^i.‘ 'i'-

' S .

•’
'
'•

•
-'

- • •
;

'
' "^'4

'
. V;''

•

' *
,'- •*

'A

'. ‘V ; «>/*
,?•*> •'P'' i‘*'

»'.
'V

.> .'i-.l -''ii

'u:.' 'y^ 1i i .r<L '.

A'

*.
:,
r

f

'

^ .
'

•
l.

t ‘

:;
>'

'U' \‘i *»cni-,:tv

w-a

,i

-rr" f;;.'*.’' -••-T'vr-rr

'

,

•
'•

•:. . I ,. .'v



IT

Table I. Standard varieticc v.ith

avg. size of leaf ^ fruit.

Tablfcl. (continued
2a

Variety. Leaf
size

Fruit
size

Variety leaf
size

fruit
size

Akin
Alexander
Am. Summer Pearmain-
Arkansos

" Slack
Autumn Strawberry

—

Baldwin
Baxter
Benoni
Ben davis
Biet igheimer
‘^smsrk
Black ben davis
Black Gilliflcwer

—

Cnampion
Chalsmof f
Chenango strwberry--
Delicious
Bomine
Dr. :.Istnews

—

Dudley
Early harvest.
Early helon--

" Ripe
Esopus-
Fallawa ter
Fall Pippin

—

Fameuse
Fanny
aano
Giant Geneton
Golden Sweet
Gravenstein
Grimes ( Stark' s)

Grimes(hobbs)
Henry Clay
Hubbar dston
Hunt sman
Ingram
Jefferue s

Jonathan—
Xing David
Kinnair d

Lady Sweet
Lawver
Liveland Raspberry-
Lowell
Lowr ey

4.00
3.85
^ . 68
4.E9
3.14
4.34
4.06
5.97
5.92
3.93
5.19
4.70
4.46
4.17
3 . 56
4.79
4.42
3.23
3.66

:5.43
3.97
3.83
3.38
2. 62
3.23
4.57
-5

3.66
5.50
3.55
2.93
3.48
5.36
2.81
£.80
2.80
3.50
2.30
3.47
3.22
2.90
o . o

2.69
2 . 66
2.42
4.20
2.89
3.37

5

8

5

6

4

5
7

3

3
7

10 .

8

6

5

6

o

5

6

5

8

6

4
7

5

5

8

8

4

5

6

5

5

o

6

6

5
7

7

5
5

5

4
6

7

o

5

6

5

.ilclntoau

idCAlohan
ilinkler
Eero
Nortnern Spy--
i;. V/. Greening
01denburg( ^utches oi

Ontar io--
Ortley
Paragon--
Ptten
Peweukee-
P.ells
Remsdell Sweet
Red Astrac/ien
Red Canada
Red June--
R. -

Roman stem
Romsnite
Roman Beauty
Roxbury Russet
Salome
Senator
Shiawassee Beauty

—

Stark

'^reening-

Stayman Tinesap-
Summer C,ueen--
Sutton
Sweet Eougn

—

Tolman Sweet-

-

Tompkins King-

3.42
4.25
3.23
3.75
3.77
3.64
5.67
4-- • o o
2.96
3.83
4.09
3.41
2.78
3.C7
3.34
3.35
3.16
3.50
3.12
2.85
3.05
3.33
3.57
2.98
3.39
3.84
3 .88
5.30
3.18
3.44
2.75
5 . 84

o

8

6

6

8

8

5

8

6

6

o

5
c

6

5

6

o
7

5

4
7

o

4

7

7

5

6

4

4
n





Tfible £. Seedligs ?;ith overbge TeM e £. (Continued)
3.

of leaf and frui t

Ver iety . Leaf Fruit Variety . leaf fruit
si ?e size size si ze

TilloFt^vig 3C 01dentur[
TT

4 .£4
4 .8£

4
6

Oldenburg x Hall8(20
£I

5.0£
4.61

9

6

4.96 6 ££ 5.33 7

5 6 £3 4.13 0
i

4 .47 8 4 .35 c
1o ;

Shackieford x Olden- £5 4 . £o 6 '

7
j"bur O' I 4.££ 5 £ 6 3.67

£ 4. £5 6 4 .68 6 I

8
:3 4.66 6 -3 4.52

4 4.1£ A .9 £ .56 6

p 5.6£ 7 30 4.20 5

6 4.96 6 31 4.0£ oo I

7 4.43 8 32 4.30 c

6 5.1' 8 33 4.67 6 !

1

9 5.9 6 Oldenburg x Yellow I 5 . 50 6

10 4 . 64 -, 7 Transparent 2 5.73 6

II' 4.5 r*

D 3 5 . £6 8

I£ 4.59 8 4 5.3S 8

15 4 . 13 8 5 5.32 8

14 4^77 9 o 5.52 4

15 5.44 8
n
1 5.38 3

16 4.34 6 8 4.79 4

17 4 . 76 '9 9 7.5 6

18 4 . 66 5 10 5.27 6

19 5.10 6 II 5.15 4

12 5.46 5

xiall’s #6 X Oldenliurg 13 0 4 0 4

I 4 .91 5 14 6 . 64 7

£ 4.16 6 15 5.66 °
1

16 5 . 69 6 !

Oldenturg x Halls fr6
17 6 . 38 8 1

1

1 4.63 Cu 18 4 . 89 6 !

£ 4.04 6 19 5.10 [0
;

3 4.67 D 20 6 . 26 4

4 4.10 5 £I 4 .35 8
r" 4.80 6 £2 5.06 3

'

o 4 .40 o £3 4.84 n
1

7 4.90 8 £4 4.95 7

6 4.33 5 £5
1
4.46 D i

9 4.0" 7 £6 5 .20 10

10 4.61 6 £7 ' 5.27 6

II 4.36 C Domine x Yellov. I 4.10 5

I£ 4. £7 7 Transparent 2 4.77 4

13 5.70 6 3 4 . 60 6

14 4,50 Dw 4 4.76 5 :

T5 4.39 6 Yellow T. X Oldden I 4.92 8

15 4.01 /
** burg- £ 4.69 6

;

17 4 .£6 6 Yellow T. X Domine I 4.66 6 1

18 4.96 9 2 5.50 6
!

19 4 .45 c Domine x Halls y 6 4.54 4

Oldenburg x Domine 4.20 8





4

seven trees from Oldenturg x l^ellov. trensparent
;

four trees from
|

Domine x "iellow Trasparent; two trees from eacn of lellOl^ Trans-

parent X Oldenburg and Yellov/ Transparent x L»omine and one tree eacri

from Domine x Jail's Ho. 6 and Oldenburg x Domine . Tne trees were in

sod and did not receive sny fertilizers. Some of tne trees began

bearing in 1916 and all of t.ie trees produced fruit in 1919.

II.

liethod.

Collection of leaves Tvm hundred normal-sized leaves

from only the annual snoots of eacn standard variety were gatnered

during tne last week in June 1921. Tne leaves were collected in
j

paper bags, wnicn eliminated any possible cnance of variation in

size by shrinkage or wilting due to tne nign summer temperature and ,

insured their fresnness till tney were preserved. Tne leaves col-

lected during a day w’ere preserved tne same day by putting them into

two-quart Jason jars filled with preservative solution made from two

parts of formalin, five parts of ninety-five per cent alconol and
I

fifty parts of v/ater. i

Tne leaves of tne seedlings were collected and preserved i

i

in tne same manner as for the standard varieties but tne collection !

j

w’ss made during tae first week of October.
|

enruj i Tuc fruit it was practically impossible to secure
I

enough representative fruit of all tne standard varieties from which
T.-

-

k -C

weights could be secured directly for this study. Therefore, the

data pertaining to the size of tne fruit of tnese varieties had to

be collected from descriptions given in some of tne experiment sta-
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2

tion publications, books and nursery catalogues.

.leasurement of tae leaves The leaves v.ere measured by

the use of a planirnet er , ( see Fig. I) manufactured by Keuffler and

2sser Co. i:ew I'ork. Etach leaf to be measured was laid flat on the

table and was covered wita a piece of transparent glass about eigiit

incn.es long, five inches wide and one-eignth of an inen txiick. The

areas of t.^e leaves were recorded in square inenes nearest to tentn

of a square inen.

The measurements of the leaves for eacn variety v/ere

added together and t..ie sum was divided by txie total number of leaves

two hundred. This gave tne average area of a leaf fo eacn variety.

The size of the fruit Tne size of tne fruit for tne

different standard varieties w'as taken by tne following method; The

description of tne sizes of tne fruit given in tne publications

referred to elsewhere designate tne sizes of t^ie fruit of tne differ

ent varieties in general terras such as very large, large, medium,

small, very small, above medium, below' medium, etc. These desig-

nations were given definite numerical values, taking ten as the

maximum size. Thus tne numerical value for tne "very large" would

be ten, for tne "large" eight, for the"medium" six and so on. In-

termediate sizes were given intermediate values. Tnus the"below

medium"size is intermediate between tne"medium"and tne "small" and,

therefore, its numerical value is five.
1

Professor C . S .Crandall ,
wno kindly gave tne data concern-

|

ing the sizes of t..ie fruit of tne seedlings, col.lected tne fruit

and described tne sizes in tne same general terms as large, very

large, etc. Therefore, tne numerical size values for tne seedling

2. Authors and names of these publications are given in the

bibliography.
|
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7

fruit rere Dfsed on tne seme scale used in deeiEnsting tne sites of

the fruit of tiie standard varieties.

UL6themot icGl calculat ione--All the matnemetical calcu-

let ions in tne blometriool pert of tnis study v.ere made es described

by asvenport{4&5)^ end Hiets(16) end Smitn. Ine fractions v.ere cor-

rected to tne t^ird decimal places.

Ill

Accuracy of Data and Sources of Error.

Accuracy of tne data as to tne leaves Tne data concern-

ing the leaves of botn the standard varieties and the seedlings

seem to be accurate enough to give fairly correct results. For, due

care v;as taken to preserve tne leaves while tney were fres.a, thus

eliminating tne possibility of variation in tne size of the picked

leaves by shrinkage and wilting due to tne hign summer temperature.

Tne leaves were measured by the use of a planimetEr as

as described elsewnere. Tne planimeter used was fine enougn to

give approximately correct mesurements- Tnus thereis no reason to

believe tnat there'^inac curacy in tne measurements of tne leaves.

Accuracy of the data as to tne fruit As described else

wnere the numerical size values of tne fruit of tne standard varie-

ties were based on the descriptions of the fruit by men from differ

ent parts of tne country and therefore tne size of the fruit of

these varieties is not greatly liable to inaccuracy.

Tne seme may be sai d of tne size of tne seedling fruit

.

5. ITumbers in perenthesis refer to the nem.es in tne bibliography.
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Sources of i^rror gs to tiie leaves As to tae leaves taer

eeeiift to be three possible ways taioujh whica error migat aave oc-

curred. First is tae selection of population. In selecting leaves

from several trees there is probably some cnance for commiting

errors. It is impossible to select leaves of exactly

form size. There wil] be included beta the large and tae small

leaves, because of tae guess v;ork that is to be relied upon in the

process of selecting population of t.iis nature, Eut the chances

are that such errors might greatly be mitigated by the chance pick-

ing of smaller and larger leaves alike.

The second source is tae number of population selected

from each variety. In this case tv?o hundred leaves represent the

total population for each variety. It may be questioned V/hether

this number is large enough to really represent tae total population

Of course, the larger the mimber of individuals so selected the

more accurate the results would be. Eut in statistical studies of

this nature "the number to be taken should depend to a certain ex-

tent upon the variability of the material. If the material shows

but little variabilitya smaller number needs be taken than if the

4
population v;ere much more variable". In the particular case in

hand the population is not greatly variable-*-ri the coefficients of

variability for tne standard varieties and the seedlings are 17,15

and 15,8 respectively.

The third source is the individual tree variation within

the varieties or misnaming of varieties in the nurseries. It is

well known that there often w;ide variations in the individuals of

one variety. It is possible , therefore
,
that some of tne varieties

4 111. Exp. Sts. Bui. II9.
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i

under consideration ere not "true to type" es regards tne size oi

their leaves. This appears more likely due to the misnaming of verie

ties in tne nurseries, for example, huntsman nas usually good sized

leaves ranging from medium to above medium. Eut it was found that

all the trees of this variety in tne University orchards nad small

leaves. Surely, then, this is due to tne misnaming of variety and not

due to the variation in the individual variety, i

Sourc es of error as to tne fruit — — —Tner e are, at least, two,

possible sources of error- first is the variation in size due to
i

local causes such as temperature , moisture ,
soil conditions, methods

j

i

of cultivation, plant food supply, etc. But in view of tne fact

that the determination of tne average size of tne fruit is based

upon tne averages for many seasons and tne experience of many obser-

vers located in many different parts of tne country, before the

final designation of tne average size of a variety is made, it is

less probable that there are variations of tnis kind.

The second source is tne individual tree variation in

varieties. This variation may be more or less depending upon tne
|

cicumstances. Therefore tnis source of error should not be greatly

emphasised.
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IV

Pr esentet ion of the Date end Eiometric Conetente

After necessary pr eliminflL!"y considerations it is noTw op-

portune to present tiie data ottained as described in tne preceeding

pages of this paper.

The correlation tables Tables 3 and 4 sho^' the corre-

lation tables for tne standard varieties and tne seedlings respective

ly. In both of these correlation tables tne size of tie leaf is

subject and the size value for tne fruit is relative.

Eiometric constants The meaniis obtained by multiplying

the of each class by the number of individuals contained in it.

The products are added and tne sum is divided by tne entire numbexof

individuals or variates.

The mean enables one to know how any strain or variety

is likely to behave on the average in regard to its various cnara*-

cters. In ease of symmetrical variation tne mean is identical with

tile mode. But none of the m.eans obtained in this study is identical

with tne mode. Therefore the variation in tne size of the leaf and

tne size of tne fruit,under consideration, is decidedly a skew

variation as is shovn by graphical representations in Figs. IL,III,

IV and V .

Standard deviat ion--To find the standard deviation: find

tne deviation of each class from the mean; add tne product s , divide

by the total number of variates and extract tne square root.

’’Standard deviation forms a measure of tne degree of

scatter of variates". "It is a good measure of deviation from tne

mean. It is therefore a variability reckoned from that point.
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"Tiie practical value of standard deviation is t lot it stands as a »*-
,

definite measure of var iabil ityof trie population in question and if

records te kept tac varietility of any race be compared from year to

year'’. It is tne best inde:x of variation taat is in use for tue

same or like ciiaracters of different lots of material measured in tne ,

same units.
|

Coefficient of variability It is obtained b^' dividing
|

the standard deviation by the mean and and by multiplying the quotien):

by one hundred. It is also an index of variation for comparing one
|

case of variation v'ith anotner as regards the degree of scatter of
|

the variates. It is of value, particularly, when the variation of

unlike characters of different lots of material measured in dis-

similar units are compared.

Coefficient of correlation Hietz and Smitn(I8) define

tne correlation coefficient as follows: "Tne correlation coefficient

may be defined as tne mean product of deviation of corresponding

!

variates from tneir mean value in units of the standard deviation".
j

I

It is a measure of tne extent to which one character varies in agree-!
i

ment Vvith another. A correlation table has two principal uses ac-
i

cording to Castle, wno says "The correlation table has found two

principal uses (I) to show what part or processes of an organism
(

vary in unison and to what extent they so vary and (£) to measure
|

heredity. The first use of tne correlation table is dif more import^-;
I

ance here since it is tne object of this study to consider tne

correlation, if any, between tne size of the leaf and the size of

the fruit of apple.

hietz and Smith (18) define correlation as follows: "Two
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chsrecters — say lengta and cicumler ence of ears of corn--are said

i

to be correlated waen witn any selected value (x) of tue one cnarac-
j

!

ter v;e find tnat tne values of t.ie otner cnarecter, are not equally
|

i

likely to be associated".

According to Leignty(I5) "Tne correlation coefficient is

of special value in relation to selection". Intne processes invoVed :

in selection for any one character tne correlation in tne succeed-
,

I

ing generations may be modified in inexplicable ways by the modi-

ficat'on of one character, unles tne correlat ionsof the parents are

known

Probable error is a measure of the r eliabilityjDf a statis

tical conclusion. "The need of sucn a measure rests on tne fact that

tne number of observations on whicn the conclusion rests is finite,

tnat is, the number of observations in the class concerning wnich

generalization is made.
( 21 )

Classification of correlation V/ebber has classified

correlation into four groups: (i) Environmental (2) Mopnological

(3) Physiological and (4) Coherital. Healy there is no class dis-

tinction between morphalogical and physiological correlations, ihe
i

correlation considered in this paper may come under morpho-physio-

logical class.
i

The classification given by Sast(6) is simpler in its I

I

main divisions : (I) Somatic and (2) Carnet ic, but the subdivisions
^

ne gives are not well defined . The correlation under consideration

may be classed as the somatic correlation.

Love (16) and Leighty classify correlation as (I) Flue- I

i

tuating and (2) Stable; these divisions ere based "on the behavior
j
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of tiie relationship of the cnarecters concerned when the variation

occurs in the environmental conditions such as exist in different ^

years or in different locations.

Y

Discussion

In discussing the results just presented it is highly

desira'ble, in order to avoid confusion, to consider these correlation

tables separately. For in one case positive correlation is obtained,

while in the otner there appears no correlation of the characters

concerned.

Correlation between the size of the leaf and the size of

tne fruit^is only four per cent and therefore negligible. The failun

to obtain correlation between tnese cnaracters of the seedlings may

be due to several factors. One of these appears to affect to.e chara-

cters concerned , especially the size of tne fruit, directly.

It is tne condition of tne orchard. Tne orcnard is in sod.

Experimental results obtained at tne Uew York Experiment Station

snow conclusively that sodded trees produce fruit with extreme vari-

ation in size. "A tree in sod would bear on one brancn, not other;

fruit on one side would be large, on another would be small". So

was the seedling fruit extremely variable in size. As to the size

and general conditions of the sodded treesleaves liedr/ck says ’the

number and the size of tne leaves tell tne same tale of some kind of

interference in tne protoplasmic activities in tue leaves on tne

sodded trees. It recuired but a glance to satisfy oneself tnat tne

leaves on the tilled trees were larger and more numerous and tnere-

fore total leaf area mucn greater on tne tilled thanon the sodded

trao e , ,
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trees". This explains cleerly^v.ny no correlation between tae size

of tae leaf end trie size of tne fruit of tne seedlings wee found.

Tnese fects render the date regarding tae seedlings' uite

v.'or tales s

.

Correletion in stenderd varieties The stonderd verietiei

saow a definite correlatjon between the size of the leaf and tne

size of tae fruit. Tae correlation is positive and it is tnirty-

five per cent. In otaer v/ords
,
tais means taen, taat tairty-five

per cent of t le causes or tae factors taat increase the size of the

leaf also simultaneously increase the size of the fruit. TThetaer

tais interrelation is inaerent or internal or it is external remain

to be seen. Some plant breeder or Horticulturist may prove it

in t-ie future.

It is well known taat proper cultural metaods tend to

increase the size of tae fruit. aedrick(II) found tasf’tae tilled

gpples average larger. It is apparent, too, taat if che relative

size, indicated by the proportion of 5to 7, holds for the whole

crop, as we think it does, there is a greater proportion of culls

and seconds in tae sodded taan in the tilled plats when size alone

is considered’.’ The following table substantially supports tais

statement

.

o
Table 5 Comparison of size of apple on sod end tillage

plats.

Plat. Ho. of apples ’.Veight per Average ’Vt.

per barrel barrel of apples

Sod 436 136 lbs. 5.0Ioz.

Tillage 309 136 " 7.04 "

Pickett has found tnat "while fertilizers failed to

H.i. Sts. Eul. 314.





16

stlmulste fi greater production of fruit tuds tney oleerl:, improved

tiie 81 Z 6 8nd t i6 rusT-ity of txi6 fruit

Gourley’ s experiments S'lOv,' tnet culture! metnods end

epplicetion of fertilizers to apple orcaerds increese tne size of

the fruit. Teble 6 illustrates tnis point very well, in this

number one apples measure 2.5 inches or overin diemetcr; Eo. 2

apples measure from 2 to 2.5 inenes in diameter end tne rest not

included in theses two classes are culls.

^ Table 6 Influence of treatments on yield and size

Plot Treatment Yield in
pounds

Size

:

^Eo.I

I 155 54
u 0 u.** — — — —

2 Tillage alternate yr. 157 60

5
M »» " 225 62

4 Clean cultivation 262 55

5 Tillage & cover crop 268 56

6 Tillage cover crop &
complete fertilizer 258 56

7 AS ITo . 6 210 57

8 A s IT 0 . 6 199 61

9
If M II 219 66

10 n n Ti 240 71

Stewart (18) who has been one of tne foremost workers in

this line supports trie foregoing statement with numerous experi-

mental data, he says" under certain conditions , at least, tne size

of apples can be influenced by fertilization and also by cultural

6. Modified table from IT. -I. Ag. Hxp . Sts. rul . x90, 1919.
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rretiiods. Their everege pi7.e is el eo influenced inaerent or intei^

nal causes as shov.n by tne differences in size betveen varieties

and also probably by soT.e of the differences between individual

trees of the same variety".

Experiments conducted at tae Hew hamshirc and Hew York

Experiment Stations snow triat the conditions tnst tend to increase

the size of tne fruit also at the same time increase tne size of the

leaf in about the same proportion. Table ? gives the results obtain

ed at ITew' York Agricultural Experiment Station.
Table? Showing the increase in tne weignt of leaf

and fruit

.

Fertilizer T7eignt of leaf Ho. of -Avg. TTt.

Green Dry apples per apple

Stable manure 95.9 4E.2 1,134 6.4

Phosphoric acid 88.5 40.6 1,163 6.1

" " 5c K -- 90.9 41.2 1,126 6.3

" " K & H 99.5 43.5 I,II5 6.5

Check 80.1 56.9 1,748 6.2

Hote.—Cneck plat received clean cultivation; fifteen cneck trees
ten in all other treatments.

Later on hedrick(II) found that "tilled apples are nearly

one-third larger than tnose grow^n under sod— a very telling advant-

age in crop production". "To tnose wmo nave been in orcxiard in

harvest time, however, figures are unnecessary to snow/ tnst tillage

gives more and larger apples— in no otner way txie tale of dele-

tereousness of tne sod told so strikingly as to the eye at picking

time when tne zise and number of fruits are compared". As to the

leaves "It was found, in snort, t.xat tne leaves of tne tilled trees

weigh one and one-third as mucn as tnose of tne sodded trees, indi-

cating one and one-tnird greater efficiency of txie foliage of tne
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tille i trees” .

( 8 )

Grourley nos sl80 otteined very striking results siiovring

tae influence of different treatments on tne size of tixe fruit and

the size of tie leaf, his results are sunimerized in trie follov/ing

table

:

Table 8 .Comparative results for size factors.

Treatments. Yield ; 5—yr . Size of Area of Fresh wt

.

average fruit as leaves of leaves
by^ ofl^o.I I9I.3 1913
5-yr. avg.

Sod 100 100 100 100

Cultivation alternate
years 132 168 107 III

Same as above 176 155 II3 II7

Clean culture 213 142 II9 123

Cultivation &covercrop 216 135 124 125

Cultivation covercrop
Gccomplete fertilizer- I9I 165 129 155

Same as above 195 155 126 I3I

" ”3c-ex0esB-P 166 168 126 I3I

II 1! II n ^ ^ 163 196 125 128

II II n II ^ I6I £06 I3I 134

!

Potash seems to have more influence on tne size ofthe

leaf and the size of the fruit alike. Stev;art(IS) also states that

potash Qss a distinct value in increasing the average size of the

apples. It appears tnat tne sizeof tneleoves v.hich receivevd the

fertilizers other than potash is somewnat larger tnan tnat receiv-

ing other treatments of culture, this may be due to tne fact tnat

fertilizers vjere applied in excess. It can be seen from table 9





£I

tlist leaf Gonteins q larger percentage of nutrient .'nateriale tnan

the fruit. It is proballe tnerefore tnat t.ie leaves utilizec more

fertilisers, which were in excess, in increasing tneir size than tney

really require, hence tne size of tne leaves receiving fertilizer

was larger in proportion to tne size of tne fruit tnan tne size of

tne leaves under clean culture.

Tatle 9. Analysis of apple; fruit, leaves and w^ood.

Part of
plant

Dry sub. H fo GsO MgO Fe^O^ Total plant food

rj’ood 52 . 62 .20 .36 1.6 .24 .03 0 O

Leaves

—

54 2.15 .44 1.34 2.48 .75 .125 8 . 6

Fruit 15.4 .45 .17 I. 10 .08 .09 .02 2.035

:iedrick(II)
,
Gourley(8) and Stewart(I8) agree on the

statement that under noBmal conditions moisture supply is tne domi-

nant factor in influencing tne average size of the fruit. Accord-

ing to Heinicke(l2) "water supply is a factor increasing the size

of leaves". "Txie vigorous spurs nave larger leaves tnan tne weak

spurs, hecause they have a greater diameterof conducting tissue and

hence can obtain more sap". And that "the vigorous spurs bear large

apples

.

From the above discussion it clearly appears tnat there

is a correlation betv/een the size of tne leaves and the size of tne

fruit of tne apple.

7 Pa. Sta . Ann. rept. I9I0-I9II





VI

/

Conclusions .

I’ne dots presented end discussed in this paper snovv tnat

1. Tne seedlings have a very low percentage of correla-
f

tion tetween ttie size of the leaves and tne size of tne fruit.

2. The size of tne leaf and the size of tne fruit of tne

standard varieties are correlated.

3. Different cultural methods appear to enow tnat the

treatments that increase the siee of tne fruit also increase the

size of tne leaf.

4. Large fruit is associated witn large leaves and vise

versa

.

j

i
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