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Size of Peaches and Size of Crop 

V. E. CAnDNER, R E. MARSHALL 
AND H. D. HOOTMAN 

H.egardless of pri ce flu ctuations, large peaches al most ahvays sell 
for mor e than small peaches. The grow er s' a im, naturally, is to produce 
the greatest possible number of large fruit s. Two of the principal 
cultural practices, prunin g and thinning, u sed to produce large fruits, 
r esult in a r eduction in the t o tal number of fruits. If th e increase in 
s ize of the fruits harv ested co mpensates for the decrease in numbers, 
these practices are profitable; w hen, however, the increase in size of 
fruit s is accompan ied by a decrease in number of bushels harv es tcd , 
profit depends on t he difference in yaluc of t he va rious g rades and on 
the ex tent t o which y ie ld is sac rificed to grade. These t wo factors 
act simultaneo usly a nd rare ly can they bc separated. This bulletin 
sc t s forth t he re sul ts of an inquiry into the operation of some factors 
which affect y ield a nd s ize of f ruit undc r conditi ons rather t ypical of 
lVri chigan peach orcha rds. 

Th e pr esent importancc of s ize of fruit and the exten t to which 
fruit gro '\Ver s arc pe nali zed fo r unde rsizcd f ruit are illu stratcd by th e 
data sU1llm a ri zed in Table s 1 and 2. In 1926, but 70 pcr cent , and in 
1927 only GO per cc n t of t he peaches handled by two fr uit grower s' 
cooperati,-e assoc ia t io ns and by two cann eri es m et t he s pec ification ::; 
for A -grad e s izc ( Jll ill i ll1U III d ia mcte r two in ches). These average~) 
represe nt all yarict ics handled and may be co nside red typica l (Table 1). 
Tab le 2 affords so me id ea o f the illlpo rtance that is placed on s ize j) y 
t he cannin g trade . In 1926 and 1927, most ca nncries did not consider 
t he packing of peaches und e r 1)4 inche s in diameter to be worth w hile. 

Table 3 gives the ave rage prices received by two cooperative ship -

T able I.-Peach sizes as delivered at two cooperative fruit growers' exchanges and 
at two commercial canning establishments in western Michigan, 

i ';,;lai,Ji "UIIII'111 

S"ippiIJ J~ A ~~o('iati'JlI No. 1, . 
f' hiJlpi1l ~ ASHOf'iafioll No, 2 .. 
(;allllcry No. 1, . .. ",." 
Callilcry No.2 , . ' , , , . , , ' 

seasons o,f 1926-1927 

11)26 1927 

\'(,1'(',,111- Pel'ccll t- 1'cl'{;l: lI l- l'crcclIl- l'crrcllf - I'crt :cll f-
a:,re :11>0\,(' :t~(' 1 :~ ' I- a~(~ i)('luw (1:..':(' abo\'!' ~g:(' I :~ '1 - a~e below 

:l illr1,, '~ ill :l illehl '~ ill 1:\ ,' i n ch t'~ 3 i ll d,,'~ i ll :J illd'(,H ill I ~ ,; illelll'" 
di" "l('f (' r di"lJlcier ill "i"11I('f('I' di; lIl1 cf( 'r "iamcfl'r ill dialll('f"1" 

SO 
77 
(i0 
60 

12 
2:) 
40 
31 

8 liS 
(if) 

57 
58 

:):) 

31 
43 
28 14 
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Table 2.-Average prices per bushel paid for Elberta, Kalamazoo, and New Prolific 
peaches of different · sizes by a Michigan cannery during the 1924-1927 period 

Year 
Over 2 

inches in 
diameter 

2-1~ 
inches in 
diameter 

l~-lYz Under 1Yz 
inches in inches in 
diameter diameter 

------- ---------------1---- ------------

]924 ... . .... .. ... ... ...... . ... . .. . .. . .. .... . 
1925 . . ..... .. ... . .. . . . ............ . ....... . . 
1926 ... . .. . . . .. . ... . . ..... ...... .. . . ......... . 
1927 ... . .................. . .... .. ........... . 

...... . .. . ........ $175-210 
1 50 
1 00 
1 50 

$1 40 
1 00 

65 
1 10 

$0 75 $0 75 
o 65 0 65 

----------------------1---- ------------

Average . . . . . . $1 44 $1 04 . . .... . .. .. . .. ..... . 

Table 3.-Average prices per bushel paid by two cooperative fruit shipping organ­
izations for peaches of different sizes, 1925-1927 

2 inch 
Year minimum 

diameter 

1~-2 
inches 

diameter 

Less than 
1~ inches 
diameter 

--------------------------1--------------

Shipping organization No.1 . .... . ....... .. .... ... . .. .... . .. . ... . ... . . . . . . . 1925 
1926 
1927 

Shipping organization No.2 ......... . . .. . .. .. . . .. . . . . . . . 1926 
1927 

$2 45 
I 30 
I 95 

1 40 
1 75 

$1 65 
85 

1 30 

90 
1 35 

$050 
70 

ping- organizations {or peaches of different size during the 1925-1927 
period. It will be noted that, though the relative value of 2-inch and 
1 ~ -inch fruit varies somewhat from year t o year, the quarter inch 
difference in size is as a ru le, as sociated with nearly a 50 per cent di[ ­
{erence in price. 

From the grading and price data that have been presented, it is 
evident that the peach producer's income will be greatly increased and 
his profits perhaps doubled or tripled if he can materially increase the 
size of the fruit without too great an expenditure of time or money 
and without materially reducing yield. 

The orchard practices, aside from cultivation which is taken for 
granted in peach culture , possessing most obvious connection with 
size and yield of fruit are fertilization, pruning, and thinning. 

Description of Orchards 

The so-called "Corporation" orchard, in which a porti on of the se 
experiments w ere conducted , is located ncar South Haven , ahout three 
IlIiIes from Lake IVlichigan. Th e land is co mparativC' ly leve l. The 
~ l1rface soil is a uniform light sand y 10;-1.111 , hut \'aries in depth fro lll 
seven or eight t o 10 or 12 inches ; and it ;s unde rlain by a sandy or 
gravelly suhsoil. The orchard tract , of which thi s particular block of 
trees was a part, bad becll growing peache s for 60 years at the beginning 
o f this expe riment in 1924, a {act that in itself afford s some measure 
of its suitability for peach culture. A t the beginning of the experiment, 
the trees were. 16 years old, we re medium size for their age, and were 
in a medium state of vigor. The trees, all of the Kalamazoo variety, 
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were set 20 x 20 feet and before the spring pruning the branches of 
adjoining trees nearly met in the row. In the hlock selected for ex­
perimental treatments, eight tree rows wide and 25 tree rows long, 
there were six trees missing and 24 younger replants. During the 
course of t he experiment, two trees in one of the plots showed symp­
toms of the "Little Peach" disease and were removed. Several others 
were so badly injured by a wind storm which occurred in August, 1925, 
that further records were not obtained from them. The plots, orig­
inally laid out to include 20 trees each, were therefore not exactly 
uniform in numbers of trees at the outset and they were even less 
uniform at the close of the experiment. I'he trees themselves, how­
ever, were as uniform at the beginning as one could expect to find in 
a Michigan peach orchard of that age. They were so uniform in their 
diversities at the close of the experiment, i. e., the different plots pre­
sented such striking differences and the trees within each plot were so 
uniform, that there was no doubt as to the way in which they had 
responded to the treatments that had been afforded. 'Throughout the 
course of the experiment they were u nder a clean culture, cover crop 
system of soil management and recei\'ed the regular spray applications 
generally recommended for peaches in the district. 

The Warsco orchard, located 11ear Berrien Springs, contained only 
Elbertas set in 1923, 16~ x 16~ feet apart. The orchard soil is d 

reasonably fertile medium clay loam, apparently uniform tbroughOlH 
the area devoted to experimental treatments. The soil, like that in 
the Corporation orchard, had been under a clean cu lture, cover crop 
syslem of management. No ferti lizer had been applied to the orchard 
up to the beginning of the experimental work in the spring of 1926. 
There was a perfect stand of trees and they had made a vigorous aIlel 
uniform growth. Plots in this orchard were laid out in the form of 
single rows of 20 trees each. 

The Graham Station orchard, near Grand Rapids, was set in the 
spring of 1920 on comparatively level land. The soil is a medium 
heavy, deep clay loam and is fertile and well drained. The trees, of the 
Gold Drop variety, were set 20 x 20 feet apart and had made a uni­
formly vigorous growth at the time the pruning experiment was started 
in the spring of 1924. Th is orchard, like the others, was maintained 
under a clean cu lture, cover crop system of soil management. The 
plots in this orchard consisted of five trees each and each treatment 
was duplicated in another part of the orchard. No fertilizers were 
applied to any of these plots during the course of the experiment; 
the differences in treatment consisted of variations in the amount and 
the kind of pruning and in thinning the fruit. 

Seasonal Conditions 

Weather conditions throughout the period covered by this investiga­
tion presented about tbe range that is usual in western Michigan. 'Ihe 
winter of 1923-24 was not unusually severe but a sbarp freeze in J an­
uary resulted in the killing of over half the fruit buds of the Kalama­
zoo variety. Conditions during the blossoming period were none too 
favorable for fruit setting. The summer months were characte.rized 
by normal temperatures and rainfall. Tbe crop was below medium 
in size. 
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T il e wi n te r of ] 924-25, lik e t hat o f ] 923-2-!-, \V as no t 0 11 t h e w hole, 
unll sua ll y se ve re h Ul lo\\! t e lll pera tur e durin g' latc Dcce mbe r a nd early 
.I a!lu a ry r es u lt ed in IllllCh hud ki llin g, a t y pe of bud kill ing e videnti y 
111 0 r e c lo se ly a ssocia t ed , \·itll imm at u r ity t han w it h cond iti on s o f at ­
III () S P her i c d r 0 11 g h to r a ny p re III a t u r e h r ca ki n g' 0 f t he r es t p e r i 0 d . /\ 
la te frost in t h e sprin g of 1925 s t ill furth e r re c1u ced th e poss ibi lity o f 
a full crop. Jn d eecl , it , \' a s o n e of t he li g ht es t peac h c rop yea r s Mich ­
iga n h a s h ad fo r a co n s id e rab le p e r iod . 

I ~()t h t he wint e r o f 1925-2() a nd t he sp rin g of 192() ,\'ere favorab1 ~ 
fro III t he s ta nc1p o i n t 0 f fr e ed o m fro 111 f r ee zi n g a 11 c1 Eros t injury. Trees 
t hr ou g hou t t he s tat e set and matured a heay y c ro p. The early part \,f 

Fig ure I.- A t yp ica l 6-y ea r old Gold D rop pea ch tr ee a fter r ece ivi ng a se ve r e 
do rmant prun ing, cons ist ing in bot h thinni ng ou t a nd headin g b ack. P hoto 
ta k en in Ap r il, 1927. 

t he gro win g se a son wa s charac t eri zed by co m pa ra tively low rain fall 
bu t thi s d e fi cie ncy wa s 11lade up du r ing lat e r sUlll m e r and fa ll m onth s 
a nd co ndi t ion we r e co n sequ en t ly favo rabl e fo r t he pr oper s izing of 
t he fruit. 

\ i\Teat h er condit ion s d u ri ng t h e winter o f 1926-27 and the spring of 
1927 vari ed co n s ider ab ly fr Olll p la ce to p la ce . In t h e n o r the rn part of 
t he "fruit b e lt " t h e re was a rat he r g e ne ra l k illin g o f fr Li it buds ; and 
a for m o f ea rl y w int e r in jury co m lllonl y k no wll a s blackheart r esult ed 
at t h e Gra ham Stat ion . In so u t h wes t ern 11: ichiga n ther e w a s co m ­
pa rative ly li tt le in j ury and a f ull c r op was harves t ed fr o m the Wars co 
o rc hard in B e r ri en Co un t y w he r e o n e se r ies of p lo t s we r e unde r obser­
I'at io n . T h er e was p1 e n t y of rain fa 11 c1 u r i ng th e ea rly pa rt o f t he grow-
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ing !,ea son but th e summer 1 

o r cha rd s sho w ed th e effec t 
pa r tic ular o n e vvas such as 
pe ri od co mparative ly well. 

PRESE 
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fact o r s a ffecting th e Yi gor 
mental w o rk ill a number 
ni trogenou s ferti lize r s in t l 
fo u nd t hat these appl icat iot 
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li tt le t o t he g e ne ra l in fo r m 
l c res t in g t o 1 Tichi g a n peac 
sui table hackgroun d fo r a ( 
peach or chard ma na ge ment. 

Table 4.- The influence o·f fe rtilizl 
and winterkilling of fruit l 

Sixteen -yea) 

Average shooL /cll l-( Ul (ill ill ches) 
Average /l umber of fru it buds pcr shoot .. . 
Average perecntage live fruit buds . . 

J. Both shoots and short spur-like frui ting later 
2. Data obta incd in th e spring for the shoot grc 

Shoot Growth, Fruit Bu 
Buds- Da t a presen t ed in T 
pi icati o ns . o f cur r en t and pi 
,~T()\dh o f t he old Ka la1l1 az c 
of t he f rui t bud s o n t hi s gr 
was t o inc rea se shoo t lengt 
hecau se t h e reco rd s fo r leng 
t he re ,ye re great num hers . 1 

11l ina ls , a nd because fe rt ilit 
fl ucnce o n t hese spur -like : 
hud s per s hoo t a nd o n t he 1 
consiste n t. O\\' in g, per haps. 
~ e1cc t c cl fr0 1l1 eac iJ pl()t for 
Ill )\V c \' e r , t hey s h() w t11 at t 
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illg !,eason bu t t h e su mmer was practically without precipitation. IVlany 
o rcha rds s bo·wed the effects of droug ht. However, t he soil of thi s 
particula r o ne was such as to enable t he trees to endure a long dry 
period comparativ ely we ll. 

PRESENTATION OF DATA 

Fertiliza tion 

Soil ferti li ty is gen erall y r ecogni zed as one of the most important 
factors affecting t he v igor and productivity of peach trees. Experi ­
mental work in a nU1llber of states has demonstrated the valu e ,)f 
1li trogc nous ferti li zers in the peach o rchard and ma ny gro\Vers hayc 
fo u nel t hat th ese a ppl ications have paid good di vid cnd s. T houg h the 

<.'x pe ri 111 en t s w i th fe rtili zers pres en ted hcre have yie lded r esult s s im ­
il a r to th ose r epo r tcd hy seve ral ot her experim ent s tations and add 
lit t le t o th e ge nc ra l info rma t ion alrcady ayai lah le, t hey s hould he ill ­
tcres ting to :M ichi gan peach g ro\Ve r s. In add it ion , they prov id e a 
suit a hl e hackground for a di sc uss ion of some of t he othe r phases of 
peach orchard ma nagement. 

Table 4.-The influence of fertilizer applications on shoot length\ fruit bud formation 
and winterkilling of fruit buds. Average random samples of 100 shoots. 

Sixteen -year-oJ.d Kalamazoo peach trees 

Check plot }<'ertili r,cr alolle Wint er pru nilll-( 
alonc 

Wi ll te r pnlnillg 
and ferti lizer 

I-~-- -- ------- ---- - - -~~--

HJ2.'i~ HJ2G~ HJ2:j2 192G~ 1!l2:j2 Ifl 2G~ 1!l2.'i2 HJ2(i" 

II vcrage ~h ool icnl-(Ul (in inrhcs) ... . .... . 
Averagc number of frui t buds pcr shoot .. . 
Avcragc percentage livc fruit buds . . 

1.9 
4 .9 

59 

4 .4 
9.4 

71 

3 .2 
6 7 

74 

J. Bolh shoots and short spur-like fruitin g laterals are grouped together here. 
2. Data obtained in the spring for the shoot growth of lhe precedin g season . 

5 .3 
8 4. 

66 

9 . fl 
126 

3!l 

10 . l 
18 2 

GO 

7 . fl 
9.S 

4.5 

fl . G 
18 .2 

GG 

Shoot Growth, Fruit Bud Formaltion, and Winterkilling of Fruit 
Buds~Data prescntcd in Table 4 show the inAucncc of fcrt.ili7:er ap ·· 
pi icatio ll s , of currcn t a nd preceding years , on t hc 1924 and 1925 shoot 
growth of th e old I(a la lll azoo trees a nd on th e a m oun t of winterki llin g 
of t.he frui t bud s on th is g ro\yth . 'I he gcneral cffect of t he fertil izei' 
\\·as t o increase s hoot lengt h. T hi s in crea se. does not ap pear st rikin g­
hecause t.h e records fo r lengtb s of t he sh o rt s pur- like late ra ls, of which 
t he r e werc great numhc rs . were <.l\" e raged wit.h thc le ngths of th c ter­
lllill <tl S, and hecau se fe rtili zat io1l u sua lly has co mpa rat ive ly littl e ill ­
(lu e n c e () nth c s c s P 11 r -l ik e g l' () \V t h s . The Ii g u r c s on 11 U 1lllJ e r of f r 11 i t 
hud s per s hoot a lld 0 11 th e perccn tagc of w intcrkilling' are not e lltire ly 
cOll sist(' nt. o\\· ill g·, perhaps, t o th e fad tllat o nl y 100 shoo t s \Vere 
~('1ccte d frolll l'ac lJ pl ()t fo r detailed rec()rd taking. 111 a ge 1l eral way , 
Il ()\Vc\'cr, th ey s h()\V t hat t he l() ll g"<'T s ll ()uls carr ied ll10r e fruit bud s 
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F~UIT SUD 
LEAF BUD 

SCALE INCHES 
G 

Figure: 2.- Charactcri st ic shoot growth resu lting fr om se vere dormant 
seaso n pruning. The arrows indicate whe r e cut s would be ma de in p runing 
this back another year if this system of pruning were to be conti1lu ed. Note 
the numb er and dis tribution of the fruit buds on thi s shoot growth-fruit 
buds being indicated by Ce ) a ne! leaf buds by (/\). 

than the shorter ones, though a somewhat larger percentage of thes~ 
were w interkilled. It was obvio ll s to a ll Y ohsen "e r that th ese unfer ­
tilized t r ees possessed plenty of fruit buds fo r a full c rop. D oubtl ess, 
there are lll any peach o r cha rds \Vhere fe rtili l.: ati o ll is d es irahl e from 
the standpoint of increasing the nU111b e r of frUIt hud s hut , probably, ill 
the great majority of cases, fert ili l-at io\l is useful principall y for other 
reasons. F urthe r1l1 ore, it may he d()ul)t cd i [ fcrtilil-cr appli ca ti ons an: 
warranted under a ,"erage J\f ic higa l! c() lId i t i()l1s fr()lll th e s ta1ld po in t 0 [ 

con tributill g to the hardines s of the IJlld s to wiulcr cu ld. 
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Yield and Size of Fruit-The figures (Table 5) showing the 1924-
1926 yields from these same plots, however, tell a different story. Ap­
plications of nitrogen carrying fertilizers have uniformly resulted in 
greatly increased yields. These increases are evident in both pruned 
and unpruned trees and in years of heavy and of light crop production. 
An application of three pounds of sulphate of ammonia to each tree 
that had received a moderately heavy to heavy winter pruning resulted 
in an increased production of over two bushels per tree in 1926. This 
was due principally to the fact that a greater percentage of the blos­
soms set and matured fruit. On the other hand, the influence of the 
fertilizer applications on size of fruit has been variable. In 1924, a 

Figurc 3.- A typica l 6-ycar olel Gold Drop pcach trcc that has not been 
prulled for thrcc ycars. Photo takcll ill April , 1927. 

lighl crop y~ar , it produced considerable increase in SIze o f fruit in 
both the un pruned and the pruned trees. In 1925 and 1926, seasons of 
heavy production , fert ilization caused a heavier setting of fruit .and a 
consequent reduction in size, except on the rather heavily pruned trees 
in 1925, where the pruning itself resu lted in a rather heavy thinning and 
a material reduction in the total crop. At current prices for the differ­
('nt s i%:es (See Table 2) a nd an assumed average cost per tree of 10 
cellts for material and the labor of application, fertilization increased 
the ret u rn fro1ll each unprunecl trce from $1.59 to $3.09 in 1924. The 
fu llowing year a silllilar ill\·cstllleut in fertili zer increased the returns 
pCT tree from $5.Uo to $5.7() and ill J9.26 from $3.31 to $3.54. Similarly 
ill the case of the trees which were winter pruned, applications of 10 
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cents worth of sulphate of ammonia per tree increased th e returns in 
1924 from $0.36 t o $0.64, in 1925 from $1.62 t o $3.74 and in 1926 from 
$2.83 to $4.27. The use of nitrogen-carrying ferti lize r s has proved 
proFttable in t hi s orchard. 

I n an orchard of yo ung yigorous Elberta trees locat ed nea r Berrien 
Springs and g rowing on a r easonably fertile clay loa m. a fertilizer test 
in 1926 gave similar , though less pronounced, result s. 

The records of these a nd other expei-imen t s and the r esult s of mar:y 
growers' experi ence w ith nitroge no us fertilizers indicate th a t , as a 
rul e, fertilization of t he peac h orchard pays. Ge n erally, ferti lizer ap-

Figure 4.- A typical G- year o ld Gold Drop pcach trcc that has had a 
moderatc dormant scason th in11ing out a nd hcadillg hack, combill cd w ith 
somc thinning out of thc shoots in car ly S U Illlll Cr . Photo takcll in Apr il , ]927. 

plicaLiolls yield larger divid<:IHIs ()II l h<: lighler su il s a nd \Vith old tr <:<:s 
than with 1110re v igorous tr<:<:s. 

Pruning 

The peach is the olle tree fr uit that g rower s generally ag ree s ho ul d 
he pruned annuall y. Furthermore, it is ge nerall y ag reed that, as C0111 -
pared w ith other tree fruits. it should he prun ed comparatively seve rely. 
There is, howeve r , much difference of op ini o ll as to w hat const itutes 
severe pruning, a nd pruning practice \'aries great ly both ill kind and 
a1ll0unt. 

STZE or PT 

E xperimE 

Shoot Growth, Fruit Bud 
- Six of the 10 plots in t 
were giyen each yea r \Vh 
heavy w inter pruning tho! 
e mpl oyed. Some measure 
t hat an actual CO Ullt sho\\ 
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Experiment with Kalamazoo Trees 

Shoot Growth, Fruit Bud Formation, and Winterkilling of Fruit Buds 
- Six of the 10 plots in the Corporation o rchard nea r South Haven 
were given each year \V hat would generally be considered a fairly 
heavy winter pruning though it was not so severe as is so metime :; 
employed. Some m cas ur e of its sever ity is afforded by the state ment 
that an actual co unt showed that the pruning r emoved 2-1-,925 fruit 
hud s from a tree selected as typical of P lot 3 and the fruit buds which 

Figure S.-A typ ica l 6-yea r old Gold Drop peach tree that has had a moder ­
ate amount of dormant season thin11i 1l g each year, but no heading back. 
Photo taken in April, 1927. 

r emained on the tree were estimatcd at 10,000. This pruning resulted 
in a co nsiderable thinning out of the smaller branches and in a rather 
general head in g back of the shoot growth that remained. Most of the 
work was done w ith hand shears and would be classed as a rather 
"detai led" type of pruning, probably inv olving a greater expenditure of 
time than the average grower would cons ider practicable. It never­
the less served to test the several influences of moderate to severe 
prunIn g. 

Data on the influence of pruning on sh oot length, on the ave.rage 
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number of fruit buds per shoot, and on the wi nterk illing of buds art' 
presented in Table --1-. .I t wi ll he noted that t he pruni ng t hat was af­
forded resulted in practically do uhli l1g t he a \'erage shoot length a nd 
the average number of buds per shoot, tho ug h probably t here was a 

T able 5.-The influence of fertilizer applications on yield, size, and cash value of 
frui t . Sixteen-year -old Kalamazoo peach trees 

Portion of crop Portion of crop I Portion of crop Portion of crop 
over 2)i inches 2-20 inches 1%-2 inches less than 1% 

Average in diameter in diameter in dIameter inches in diameter 
yield per Market 

tree in ---- -- value 
bu shels 

Bushel Percent Bushel Percent Bushel Percent Bushel Percent 

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

1D24 

Check trees- no treatmcnt .. 1.1 4 .4 33 .5 48 .2 15 $1.G7 
Fertilized- no pruning .... 2.0 .2 10 .D 44 .8 40 .1 0 3 .;)7 

Winter pruned ouly .. . .... . 0.2 . 1 28 . 1 50 18 .:38 
Fertilized and winter pruned. 0 .4 .2 38 .2 46 . 1 14 .75 

1925 

Check trees-no treatmcn t . . 5.0 1.2 2:1 2.5 40 .4 20 4 .2:1 
Fertilized-no pruning .. ... 04 . 1 .8 J3 3.2 50 2 .2 35 4 .O~ 

Winter pruned only . . . .. I.;) 2:3 . G 47 .3 25 . 1 1.(jS 
Fertilized and winter pruned. 2 .0 . 8 28 1.4 47 . Ii 21 . J :32;) 

1926 

Check trees- no treatmcn t. 4.8 7 1·1 1.7 :35 I g :l,S . f> 1:1 :1 !):.~ 

Fertilized- no pruning .. 5 . 7 .2 

I 

:) 2. 0 ;)[j 2. !) 4:1 1 I I II :1 .71) 

Winter pruning only .... . .. 3 .3 1.4 42 

I 
1. 3 38 . li 17 . 1 :l 00 

Ferti lizcd and winterpruned. 5 . (j 1.1 20 2 .1 315 2.0 35 .4 4 . 3 ~ 

much smaller influence on the total amount of shoot growth and the 
total number of fruit buds because the pruned trees produced fewer 
shoots. The figures on bud k illi ng are inconclusive, tho ugh they sug­
gest that possibly the fruit buds on the longer shoots of the pruned 
trees may be somewhat more susceptible to injury t han t hose on the 
shorter shoots. The records on shoot growth and fr uit bud formation 
and the appearance of the trees themselves indicate clea rl y that pruning 
is of doubtful benefit from the. standpoint of increas ing bearing sur ·­
face. On the other hanel, it is a means 0 E effecting a change in the 
character and distribution of the bearing wood as it has t he general 
effect of making the bearing wood more vigorous and bringing the 
wood closer to the center of the tree. The importance of this latter 
influence is usually underestimated in the case of the peach, wh ose 
wood breaks easily and whose crotches are especially susceptible to 
splitting. 

Detailed records are not available for shoot growth and fruit buds 
in the several plots of the E lberta and Gold Drop orchards, hut obser­
vations indicate that the same general statements would apply to them . 
Some evidence to this effect is afforded by Figures 1 to 12. 

Yield and Size of Fruit-Yield and grade records for the old trees 
in the Kalamazoo hlock a re given in Table 5. In both 1924 and 1925, 
pruning resulted in a very material reduction in yield, one-half to one-

AI 
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accolllpanyi ng Ill crease In Sl 
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y ield. lncleccl the market · 
and fertil ized trec in 1925 
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Figure 6.-Characteristic sh 
the trees are given a modera 
would be removed to effect a 
tribution of the fruit buds 
( . ) and leaf buds by (1\ ). 

ences for the unfertilized t 
preceding year were far gr 
somewhat less severe wintc 
comparatively small and irr. 
as before. At 1926 canning 
pruned brought an avcrage 
pruned brought an average 
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r () 11 r t h () f the n ( ) P h () r 11 e 1> y c () r r es pOll c1 i Il g U np r Ull cd t r e es, wit h s () Illl' 

accolllpanyi Il g iIlc rease ill si%c. The higher 1>r.ice received for the la rger 
fru it, however. came far short uf co mpensating for t he reduction i ll 
y ie ld. Indeed the market I'aluc of the crop from the ave rage pru1l ed 
and fertilized tree in ]925 was only $3.25 as compared with $-+.64 for 
t he fruit of the corresponding unprul1ed tree, and, relatively, the diffcr-

() FRUIT BUD 

" lE.AF BUO 

5CAlE IN C HES 
6 

NO 
PR.UNING 

Figure 6.-Characteristic shoot grovYih when 110 pruning is given and when 
the trees are given a moderate thinning. The arrows indicate which shoots 
would be removed to eHect a moderate thinning. Note the number and dis­
tribution of the fruit buds on this shoot growth-fruit buds indicated by 
( . ) and leaf buds by (/\ ). 

ences for the unfertilized trees the same year and for both series the 
preceding year were far greater. On the other hand, in 1926, when a 
somewhat less severe winter pruning was given, reduction in yield was 
comparatively small and improvement in grade was almost as marked 
as before. At 1926 canning factory prices, unfertilized trees which were 
pruned brought an average return of $3.00, while those that were un·· 
pruned brought an average return of $3.53; the pruned fertilized trees 
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l ) r(ll1 .~" ht a rclurl1 ()f $-k.)-I,. \Vhile t he 1111prllllcd ferti li ze d lree s brought (l 

J ct 11 r11 () f $3 .7G. 
J n ] ()~(j, yo un g E lberta trees in the o rcha rd ncar B e rrien Spr in gs 

\\' hie h \\' ere given a s i 111 i I a r "el etai I eel" pru n 11lg a \"e raged 1.8 bushels 
api ece, a s compared with 3.0 bu shels fo r 11llpruned trees and approxi ­
mately 2.5 hu sh els api ece for th ose wh ich we r e pruned so mewhat Je ::; s 
he;l\'il y prin cipall y hy m ean s of thinning out or hy a limited amount 
of h eading back of t e rminal s t o stro ng lateral s. Aga in , in ]927, th e 
"d etail ed" type o f pruning r edu ced y ield s below th ose obtain ed in tre es 

Figure 7.- A typical 6-year o ld Co ld Drop peach tree that ha s ha el a m oder ­
ate do rma n t season thinning o ut a nd h ea din g back, co upl ed \\·ith a n earl y 
s ummer p in chin g of th e shoot s. Photo ta k ell in April , 1927. 

prun ed less heavily. Associated with the red uction in total yield was 
some increase in size of f ruit , but not enoug h t o co mpen sate for th e 
lower y ield. "Detailed" pruning was no m o re effecti \'e in increas i ng 
t he size of the fruit than other Je ss expen sive methods. 

A Trial of Different Pruni'ng Methods With Gold Drop Peaches 

J\ so m ewhat m ore ex ten s i \' e co mpari son of p runing methods war; 
made on tre.es of th e Gold Drop variety at the Graham Stat io n n ca r 
Grand Rapids. T he diffe r ent m eth ods that we r e e mpl oyed are des ig­
nated a nd descr ibed in the fo ll owing pages. 
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/\. Severe Dormant Pruning- This pruning w a s a ralher se ve re 
lhinning out , thoug h not lll o re se ve re than is the prac ti ce of so me 
g rmve r s, and a SO to ()O per ce nt cutting back 0 f the remai ning shoo t " 
o f th e prev ious seaso n's grOldh. So mc idea o f th e severity o f th c 
tr ca tm ent may bc g ain cd fr o m th e fa ct that about 85 per cent o f th c 
to tal leaf and fruit bud s "wc re r cmoved in th e spring of 192-+ and prol)­
ahl y n early an cqual proporti on in each o f th e two following y ear s. This 
docs no t mean , how ever. that 8S per ce nt o f th e lin eal gro wth was re-
1l1 o \, ed , bcca use man y of th e nodes carri ed two or three bud s. vVhcr c 

F ig llr e 8.- A ty pi ca l Cold Drop peach tr ee that has bee n g ive n w hat might be 
terme d a m oder a t e "bulk " p runin g each yea r . Pho to t a ken in April , 1927. 

poss ibl e, th e s tronge r shoo t s w e re h eaded back t o outward-g rowill!S' 
later als and th ese seco ndary shoo ts "were then cut back m or e or lcss 
se verely . In most ca ses . unbran ched primary shoot s w e re cut back 
t o points jus t beyo nd fruit bud bearing secti ons. A t ypical tr ee of thi s 
g roup. aft er it s pruning in th e spring o f 1927. is shown in Figure J. 
Figure 2 show s in gr eater detaii th e type of growth re sponsc to th is 
m eth od o f pruning and likewi se indi cates the t ypi ca l r esulting di s­
trihutio n of lea f and o f fruit bud s. 

B . Check- Th e t r ces in thi s group w e rc not prun cd afte r th e spring 
uf 1925. Eve n th e twi gs in th e intcri o r s o f th e trccs we rc no t r cmoved. 
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1\ ty pical tr e(' of this g ro up. a s it a ppea red in the spring of 1927. I S 

s1l0\\1l ill I"ig-llr c .) a 11d ty pi ca l s lw ()t growth is shown in Fig ure 6. 

('. Moderate DOlrmant and Sum m er T hinning- The trees of Croup 
c: we re given a dormant pruning similar in kind hut less seve re than 
tilat of Group A anci, in addition, some of the summer shoots were 
thinn ed out about the middl e of June in a n effort to encourage the 
formation of frui t buds a long the basal portions of the remaining 
shoots. Probably, t be two pruning treatments r esulted in a t otal prun­
in g as severe as that affoi-ded the trees in Group A. A typical tree of 
thi s group , after its pruning in th e spring of 1927, is shown in Figure 4. 

Figu r e 9.- A typical 6-yea r o lel Go ld Drop peach tree that has had a lig ht 
dormant season thinning out alld a J1loderate amoun t of h eadin g back each 
year. Phot o taken in April, 1927. 

D. Mode'rate Dorm,ant Thinning~ The trees in this group were 
thinned as severe ly as those in Group A but they received n o h eading' 
hack. This kind of pn111ing resembled what has been termed "long" 
pruning in some districts. It effec t ed r em oval of about half of the fruit 
and leaf buds. A typical tree 0 [ tbis g roup, after its pruning in the: 
sp rin g of 1927, is shown in Figure 5. The right hand portion of Figure 
(j shows in greater detail the type of growth response t o this method 
of pruning and likewise indi cates the typical resulting di strihution 01 
lea f and of fruit bud s. 

. 
~ • 
•• .,. 
.... 
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G. Light Pruning- This 
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Effect .of Pruning Treatn 
\Vith th e apple indi cat es t he 

Table 6.-A ve rag' 

'J'rC: ltmcnt 

A. :)everr. dormant ,. 
B. lJnpruncd ,., .. "",.".""""""" 
C:. Moderate dormant and summCI' thillnin g; , , 
D. Moderate dormant thinning . , , , , , , , , , , . , , 
I'; . Moderate dormant and HUmlTICI' JJinchin g;" 
10'. Bulk pruning , , .. , , , , . , , , , , , , , , , , ' , , , , , 
U. Light dormant, , . , . . , , . , . .. ' .. 

Table 7.-Average w 

Trcatment 

A. Severe dormant ,. 
H, Unpruned . , , . .. , , . , , , ". ' .. , " . , ,.", .. , 
C, Moderate dormant and summer thinning,. 
n. Moderate dormant thillIling . ..... . . . ,., .. 
K Moderate dormant and RUmmel' pinching 
F. Bulk pruning. , , , , , , , , , . . . , , . , , . , , . , . 
G. J,ight dorman t. .. .......... .. .. .. 
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I ~. Moderate Dormant Pruning and Summer Pinohing- The trees 
ill this group r eceived a dormant pruning similar t o that accordcd th e 
trees in Group C and, in add ition, the new shoo ts were pinched hack 
in the su mmer when they had made a growth of 10 to 14 inches. Th e 
Sllmmer pinching of shoots on tbi s group of trees, which resulted in a 
heavy production of secondaries, made necessary a more sever e dor­
mant season thinning out than was required in the non-pinched groups. 
/\. typical tree of thi s group, after its pruning in the spring of 1927, i -; 
shown in Figure 7. 

F. Bulk Pruning- In this group, an attempt was made to reduce the 
labor to a minimum and s till effect a moderate amount of thinning out. 
This was done by making few but large pruning cuts, cuts for the mos t 
part limited to two, three, and fo ur-year-old wood. About a third of 
the t otal number of buds were rem oved by this pruning. A typic:11 
tree of this group, a ft er its pruning in the spr ing of 1927, is s hown :n 
Figure 8. 

G. Light Pruning- Thi s pruning con sist ed in light thinning out of 
shoots and a moderate h eading back of those which r emained, prob -· 
ably effecting about as heavy a pruning as the bulk pruning just de ­
scribed, but di stributing it throughout the tree much as in the trees 
of Group A. /\. typical tr ec of thi s group, afte r its pruning in th e 
spring of 1927, is shown in Figure 9. 

Some mea sure of the di s tribution of the pruning cuts through th e 
tree s, the. severity o[ the pruning and of th e length of tin1e required 
for the work is affo rded by th e data pr ese nted in Tabl es 6 and 7, wh ich 
show the av erage number of prun ing cuts per tree and the average 
we ig h t o f prunings for th e years 1924-1927. 

Effect of Pruning Treatments on Size OIf Tree- Experimental work 
\Vit h t he apple ind ica tes that pruning ha s a Ycry decided checking in -

Table 6.-Av e rag e n umber o f p runin g c u ts per tree 

TrC:llmcnL 

A. tlcverc dorlllan t. . 
B. Unpruncd ....... . ................... . 
C. Moderate dormant and SUIlllll r r thinnin g;. 
D. Moderate dorman!' thin ll ing . 
I';. ModeraU~ dorman!' alit! HlllTIlll c r pin chin g; ....... . ... . 
F . Bulk pruning ... . 
G. Ligh t dorman t . . . 

]02·[ 

1~!i 
o 

122 
J04 

Ii!) 
23 
79 

](J25 

2:,:, 
0 

Hi:! 
2 10 
27::l 

2R 
210 

1!J2G 

G·f.') 
() 

:lti:l 
:lS!) 
504 

18 
204 

Table 7.-Ave rage w eights of prunings i n pou n ds per tree 

Treatment 1924 1025 1926 

1!)27 

2!l!) 
0 

l R~ 
2Hi 
247 

4G 
170 

1027 

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

A. Revere dormant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . ... . . . 
H. Unpruned . . . .. . ..... . .. .. ... . . .. . . ......... . 
C. Moderate dormant and summer thinning . . .. . 
D. Moderate dormant thinning . .... ...... ... .. .. .. . . . . ......... . . . 
K Moderate dormant and summer Ili nching .. . 
F. Bulk pruning .. . ... . . ................ . ... . ... . . . . ............ . 
C. Light dormant . ... . . .. . .... . .. .. ...... .. . , .. .. . .. . . . ....... . 

4 .2 
o 

3.4 
2.2 
2 .8 
2.G 
1.4 

10 .2 
o 

8.7 
7.6 
7.2 
G.8 
5.6 

10 .7 
. 0 

9 .2 
7.0 

]0.0 
GT, 
GO 

11. !i 
o 

R.2 
7 . 2 
79 
{j . O 
8.2 
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fllll'II Ce 0 11 th e gruw th or th e tr ec. Trees t lla t a re pr un ed hea vi ly fo r 
three or fo ur s uccess iv e y ears dl1ring th e ir early li fe lllay not be mort.: 
than a half o r t.w o- t.hird s a s large as those prun ed li g hUy or rece iving 
no prunin g. Thi s influ ence wa s not evident in these groups of Go ld 
Drop peaches . B oth t he ir ge neral appearance (See F ig ures 1 to 12) 
and t hei r trun k cir c u 111 r e r e nce m eas u r e m en t s in d ica t e an incr ease i 11 

size a s a r esult of pruning. P r obably, t.hi s I S t o be explain ed by t.h e 
co rr elated differences in th eir produ cti on of fruit. That is, th e heavic;' 
y ie lds of the lightly pruned and t he unprun ed trees had as g r eat a 
c heckin g influence as t.h e heav ier prunin g in so m e of t he plo t s. 

Yields, Grades, and Returns- O nl y a few scattering peaches wei'e 
produ ced in thi s orchard in 1924, the fourth season after planting and 
t he seaso n fo ll owing t he i niti a t i on 0 f: th e seve ra l prun i ng trea tmen t. s. 
Further mo r e, mo s t of th e fruit bud s were kill ed durin g th e winte r oi 
] 924- 1925 a nd onl y a I igh t c rop was horne in 1925. Th e c rop 0 f that 
year , howeve r , s howed effec ts of t.h e pruning tr eatment s in ho th y ield 
alHI g rade (See Tab le S). J\1l t.he pruning t.r ea tmcnt. s mat.e rially r e ­
duced y ield s, the hea viest pruning effect ing t.h e grea t. es t r educti on. 
Except fo r t.h e bulk pruning t.her e was an acco mpa ny ing in crease ill 
s ize of f rui t, but , in no case . was t.h e in c rease in size great enoug h to 
co mpen sate in mo r e than a s mall way for t he r eduction in quantity. 
Tn g ene ra l, th e average s ize of t he fru it was proporti o nal to t he seve r ­
ity of th e pr unin g treatmcnt. and ca lrulat.cd g ross return s pe r t r ('(: 
wo uld rank th e plot s in o rder of their t ota l pr ()ductio n per tr ee and 
pcr p lot. 

Table 8.-Yields and grades per tree, 1925 

Treatment 

A. Severe dorm ~," t·. 
H. Unpruncr! . . . . . . .. ............... ... .. 
c. Moderate dorman t and summ er thiflfl ifll-( 
D. Moderale dormant thinnillg .. . . . . . . .. 
j<' Moderate dorm ant alld Humm er pill<"ilifl i'; .. 
F. Bulk pruning .... 
n. Light dormall t . 

Bushels PeacheR PeacheR Sizc grades (percentage) 

pcr 
t rpc 

. 1 
2 . !) 

. l 
li 

. 2 
1.0 

.8 

per 
t ree 

31 
S l!i 

2{i 
180 

4!i 
3 1:\ 
2 1:\ 

per 
hushel 

229 3() 39 2:i 
:\ 18 4 :J;l 1i:1 
2(j:l 2!i 47 2X 
280 20 4U :1 4 
28!l 17 48 :I.'i 
:3 1li 13 39 48 
282 20 4.'i 35 

] 'h e winter of 1925-26 and the season of 1926 were favorab le for 
a heavy crop and consequ ently a real test of the effects of the severa l 
pruning treatments on both y ield and size of fruit. D ata fo r the 1926 
season are presented in Tabl es 9 and 10. Again, all of the pruning 
treatments, w ith the exception of the so-ca lled "long" pruning, re ­
sult ed in a reduction in yie ld , though t h e reductions were r elat i vely 
small er than for the preced ing year when there had been much w inte r ­
killing of fr uit buds. As befo r e, t he amount of the reduction in yie ld 
was proportional to th e. severity o f th e pruning. It is a sig nificant 
fact that "long" p runin g, w hi ch was s imply so m e thinning out of t he 
preceding sea son 's sh oo t grmvth, did not e ffect a r educt ion in y ield 
even though th e prnnin g was equall y or even more seve r e tha n that 
which inv olved som e heading back (Gr oups F and G). 

• 
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J 11 a general way, t he ini 
was aga in propor tional to i 
r emoval of a given amou n1 
much more effective in inc: 
a m ount by means of th innin 
ately thinned trees (Group 
practically the same size as 
ing (Gr ou p F), w hich consis 
littl e increase in size. 

T h e net p rices u sed in CO l 

intermediate between the 
grower by one canning fac t 
locat ed in the same city ir 
1l1ore in diamete r is figur ed 
i11ch diamete r is ngured at 
is fi g ured a s hei ng practic; 
prices , it appa r en t ly lll ade 
prun cd o r no t. So me of t he' 
incrcased r e turn s , others in 
c\"(' r . it wi l! he noted th at he: 
wa s without co mmer cial \'a 
a nd th e ext ra cos t of it s he 

Table 9.-Average number of pe 
for thinned and unthinm 

to diffeJ 

'i'r(,<lt II I l'1I l 

A. }-:(,"t:n ' dOrlmLlit prullillg: 
II' ru it. ull thillfl cd . 
Fruit thilllH"d . 

Average . 

B. No prunillg: 
Frui t unthllill cd .. 
F rui t thinll ed .. 

Avcrage .. 

C. j\f()(krale dorrll a ll t alld sunllll('r lhirlrlirl i; : 
Frili L ullt.hilill cd ... .. .......... . . 
Fruit lhillll ed .. 

i\l"crage .. 

/) . ?~,J(f..: raf c dorlllalit thili llill l-(: 
Frlli l ulithillll ('d .. 
II' ruiL lhinned .. 

Aycrai;c . . 

E . j\f odrratc dormall t alld Rllllllli er pillthill ~ : 
Frui t unLhillllcd .... ......... . ... . 
Fruit thinll ed . . 

Average .. 

F. Bul k "rullill l-(: 
Fruit. IInthillll l'd . 
Fruit, th inll ed . 

A"('r:ll-(' 

C:. Light dorma.1I1. PrII IIi II/!:: 
Frui t unthinncd .. 
I,' ruif thinlled .. 

"\'rral-(I' . 
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I n a general w ay, t he infl uence of pruning on t he size of t he fruit 
was aga in proportional t o it s severity. It is plain , h oweve r, that the 
r emoval of a give n amount of wood by means of heading back w a s 
much more effective in increas ing size than the r emoval of a simila r 
amount by m eans of thinning out . T he u nthinned fr uit on the m oder­
ately t hinned trees (Gr oup D, thin ned by means of pruning) was of 
practically the sam e size as t ha t on t he unp runed trees ; and bulk prun­
ing (Group F), w hich consist ed pr incipally in t hinning out, effected but 
li ttle incr ease in size. 

T h e net prices u sed in co mpu ting the r eturns shown in T able 10 are 
intermediate betvveen t he ave rage 1926-1 927 net prices paid t o t he 
grow er by one canning fact ory and a cooper a tive fruit packing hou se 
loca t ed in the sa m e city in wes t er n J\![ichigan. F ruit two inches or 
lll o re in dia 1ll e t er is fi g u red at $1.25 pe r bushel and t hat w ith a 1);4-2 
in ch diam et er is fi g ured at $0.80. Frui t uncler 1Y4. inches in diamet er 
is figur ed a s heing practica ll y un sala hl e and of no value. A t these 
p ri ces, it apparently made litt le d if-f e rence wh et her the trees we re 
prun ed or not . So me of t he p ru ning t r ea t ments have r esulted in slightly 
increa sed return s, oth ers in s lightly decreased r et u rns, per tr ee . H o,,y' ­
C' ve r , it w ill he no ted t hat hal E of t he crop horne by t he u npruned tr ees 
\\ as wit hout c01l1mercial valu e heca use o f the small s ize of th e f rui t s 
a nd t he ex t ra cos t of it s handling is a matter of considerable impor-

Table 9.-Average number of peaches per tree and dassification according to size 
f or thinned and un thinned five-year -old Gold Drop trees subjected 

II . 

B. 

C. 

J) 

I':. 

F. 

U. 

to different pruning treatments, 1926 

T rca llll l" ll t 

i"evcn; do rmant pru ll i ll ~: 
Frui(. un thinll cd ... 
Fruit thinul'd .. 

Average . 

NC) pJ"\J niu[!: : 
Frui t unt hinll cd 
F ru it thinn cd . 

Average .. 

Mo(iPratc durllJall t a lld SUllllll er l hill ll i ll ~: 
F rui(. u ll thi ll ll Cri 
F ru it thill ll cd . . 

1I\'cragc . 

~. r,, (krak don ll a ll t lhi llil il lg: 
Fmi t ull thinned 
F ruit t.llillll ed ... 

Averagc . 

Mo(jprale dormant and RUlll lllcr pilleir illg: 
Frui t unthi ll il cd .. 
F ruit thinll ed . . 

II verage 

Bulk prulli ng: 
Frui t unU linll e" 
Fru it (.hi nned . 

A\' era~1' 

Light r! onmlllL pruning: 
Fruit un tbinner! 
Fruit tbinner! 

A\·r ra~ f ' 

Perccll t I Number 
N\lJlIhcr pcaches peachcs 

"I~~~~~~~~d rcmovcd ill P CI' 
thinning oushcl 

G02 :lO7 
2S0 4.7 228 
423 273 

IRIO 4S7 
10fifi liO :1 74 
H IS 432 

12,1 :lOO 
:\(;'2 3:3 '2G7 
3\1:1 27!) 

Ir,!)! ) 4fi:; 
14 1 I :)S :)!'d 
1<174 :3!J I 

307 2(;2 
:l:? 1 1;:) 24;) 
352 2fi:1 

12S!i 4:]0 
!i !1 2 ,,7 :l70 
Sli!J 1()2 

14u I 

I 

·II U 
!)ilf) r);) :l:W 
~O 7 :'Hi!I 

Sir,c grades (pcrcentagc) 

2Yt"+ 2-2.li" 

I I 
3S 
'20 

III 

23 
J(; 

18 

34 
41 
;) 7 

;) 

1!J 
J 2 

Ii 
24 
I!) 

1%-2 " I -n~" 

2i1 
fi 

20 

:17 flO 
52 '10 
1'1 50 

3() 
1:1 
25 

,,/) 
(;() 
[) ;'j 

15 
22 
1!J 

!)2 
72 
(i/) 

! ,:{ 
Iii 
57 

17 
IS 
;) 1 
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Table 10.-Average yields in bushels per tree and average net returns for thinned 
and unthinned five-year-old Gold Drop trees subjected to 

different pruning treatments, 1926 

Trcatmcnt 

A. Scvcre dormant pruning: 
Fruit unthinTlcd .. . .... . 
F ruit thinncd. 

Avcragc . .. . ... . , . . . .... . 

n. No pruning: 
F ruit unthillll cd .. 
F rlli t thinnc(\. . 

Avc ra~e ... 

C . . Moderate dormaut alld ~ lIrnlll e r thillnillg: 
II'wi t ullth illll cd . . 
Frllit thinncd. 

Av eragc .. . ... ....... , . 

I) . Moderate dOrllJallL thinn ing: 
I"ruit Illlth inncd .. 
Frllit, l,hinn l'cI . . .. , . .. "" 

Av(~rage .. 

I': . Moderate dlJrlTI<tnl. an d SlilIllll cr pinchill W 
Frui t \"l t h i nll( ~d .. 
Frlli t thinn ed .. 

Av cra[!:c ., .. . . . . . ..... . . . . . . . . . . . 

F. Hulk pruning: 
II' wi t Iln thinll ctl .. 
Frui t thinllcd . ... 

Avcragc .. 

G. Light dormant pruning: 
Frlli t Ilnthinncd .. 
Frui t thillncd . . . . .. 

AYcragc . . , .. . , .. , . 

Yicld 
pcr 
t ree 

2.0 
1.2 
16 

4 .0 
2.8 
0.:3 

1. 4 
14 
1.1 

:: .'1 
'1. 0 
:l. 7 

1. ;i 
I. ;) 
14 

:3 .0 
I ti 
2 .2 

:u 
1. 7 
2 .2 

Yields according to sizc gradc 

2,li"-!-

.3 

.11 

.5 

. 1 
(i 

') 

. 1 

.·1 
:; 

2-27<1:" 

.8 

.5 

. 6 

.:3 

.3 
0) 

. V 

.7 

. 7 

. 7 

. 1 
!I 

, f) 

. 0 

.S 
8 

. 1 

. :l 

. :l 

.2 

. f) 

A 

1%-2" 

5 
. 2 
.3 

17 
1G 
1..6 

,J) 

I 
. ;) 

1.0 
:,u 
2 . 3 

.1. 

. 2 
.) 

Ui 
I I 
1.'1 

1. !I 
1. 0 

I 1. 3 

-1%" 

.4 

.2 

2. 0 
. !I 

1.4 

. J 

. 1 

I .'i 
, f) 

. !I 

. 1 

. 1 

. :{ 

1. 0 
2 

. fi 

Returns 
pcr 
t rce 

$1 .7!J 
1.44 
1GO 

1. Gil 
l6.') 
l.tjG 

I .:lil 
I . ti7 
J . .')'l 

1.6:; 
;; .2:; 
2 .')1 

1. 7:, 
1.4,,< 
l. .')7 

1. 40 
I. :l.l 
I ') . ) 

1. :-; 11 
I A7 
I 58 

t a nce . Furthermor e, a nyone see ing the trees wo uld say th a t the prull­
ing treatments were justified fr om the standpoint o ~ k ce ping th~ t11 
within r ea sonable bounds a nd thereby r cduclng va rlOU S product lO 11 
cost s. 

Summer Pruning 

1\s already s tatcd , SlIllllller thinning o f s hoot s ""vas c mpluy ed 011 lJllC 
o f the Go ld Drop plots and SU1l1lll c r pin chin g on an oth e r. lV ockrale 
dormant-se aso n thinnin g uut and headin g back w as co mbined with 
bo th summer thinning and pin chin g. T he gencral effect o f both thesc 
treatments was t o mate rially r educe y ield without e ffecting a CO lll ­

pen sating improvem ent in s ize o f fruit (see Table s 9 and 10). Similarly, 
in the Kalamazoo block Il car South Haven, summer thinning of shoo t .; , 
w hich w a s e mployed in three differ ent plo t s, effected a substantial 
reduction in y ield as co mpar ed with similar plot s n ot summcr pruner] 
;l.lld th e re wa s only a s mall acco mpan ying in crea se in s izc o f fnll t. 
Sumlllcr prunin g of thc pC;lch cann ot I)e r eco lllmendcd on the basis 
o f th c r esults of th ese t cs t s . 

Thinning 

ThiJ1llillg of lit e fruit is reg ularly e l11pl()yed by a cO lllparali vcly l(lrgl ~ 
percentage. of peach gro wer s as a mca ns of impro ving grade. O lhe r s, 

SI ZE OF PE 

howe ver , are inclined to bel 
\Vith w hom it is a r egular 1= 

the op eration is carried out. 
all three o rchards included i 
was rigidly foll owed in tbis 
the thinned plots t o r emov 
w ould t ouch each other and 
t o be about four or fi ve incf 
tive ly early in the season to 
possible opportunity t o pro 

Fi g-ur e lO.-Sul1llll er v ie\\' of z. 
do rm a nt season 

H.cs ulls that "" e re ohtaill E 
scnted in Tables 9 a nd 10. 
r eduction in total y ield; in 
per cent. \ Vhere co mpa ra ti, 
loaded trces (Bl oc ks C and r 
yield and in one in stance a 
s uI t ed i 11 an increase in t 11 c 
stances in an increase in ahs 
indicat e that th e a1ll0unt of 

11 Y th e llu1ll1x r of fruit s iJ ur 
.L:T() w in,g' season rathn lhall 
ill the process of lhillilillg . I 
tween the degrec or se \'cr it 
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howe ver, are inclined to believe that it does not pay and, among those 
\Vith w hom it is a r egular practice, the r e is much variation in the way 
the operation is carried out. Thinnin.g· experiments were car ri ed out ill 
all three orchards included in this series of experim ents. No s ingle rule 
was rigidly follow ed in thi s thinning work, but an attempt was made in 
the thinned plots t o remove en ough fruits so that no two remaining 
would t ouch each other and in most in s t ances they were thinned so as 
t o be about four or fiv e inche s apart. The thinning was don e compara ·· 
tively early in the seaso n to gi\-e the fru its which remained the greatest 
possible opportunity to profit h y t h e removal of their co mpet itor s. 

Figure lO.-Sum1l1er v iew of a Go ld Drop peach tree that has rece ived heavy 
dorma nt season hea dill g back and thinning out. 

EesulL s that were obtain ed jn ]926 in the Go ld Drop hlock are pre­
sented in Tabl es 9 a nd 10. In m ost instances, thinning resulted in a 
reduction in total y ield; in one plot , this r eduction amounted to 47 
per cent. \N here comparat ive ly light thinning was practiced on heavily 
loaded tree s (B lock s C and D ). however , there was no reduction in total 
yield and in one in stance a s li g h t in crease. Thinning invariably re­
sult ed in an incr ease in the perce nt age of large fruits and in most in­
stances in an inc rease in ahsolut e a1ll oun t of the large r s izes . The data 
i1ldicat e tbat the a1ll0unt of the i1l c rease in size of fruit is determined 
hy the Illllnber o f fruits hurn t' hy the tr ee during the later part of the 
.~T()\Ving season rather than hy t he perce ntage of the fruits removed 
ill the process of thinllill g. hecause Ill) c lose relati oll s hip is evident be­
t\Veen the degree o r seve rity o f thi11ning- and the increase in size 01 
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fruit s. Thi s statement is s upp o rted by th e fact that the co-efficient 
of corr elati o n betwee n th e numbe r of fruits o n the trees at harvest and 
the s ize of the fruit is - .892 -1-- .002, whil e that between the percentage 
of fruit s r e m oved at thinning time and th e ultimate s ize of the fr~lit 
is o nl y - .147 -l- .110. T hus, an unthinned tree carrying 2,000 frUlt...:; 
ma y be expec t ed t o produce fruit of the sa m e average s ize as o n e of 
equ a l v igo r with 4,000 fr uit s of which h alf are r emoved in early sum ­
m e r. Th e practice o f t hinning fruit s so that certain arbitrary di .3-
t a nces exist b etwee n those that r e m a in is sound . Fruit thinning re­
sult ed in d ec reased n et r eturn s per tr ee in those ins tances where t otal 
yield wa s mate ri a lly r educed, hut, whe r e th e thinning was less severe 
and y ie ld r e main ed approxim ately th e sa m e, r eturn s w ere increased. 

Figure 1l .- S ullllll cr v icw of a Gold Drop pcach tr ee that ha s r cce ived a 
modera t c do rm a ll t seaso ll thillllin g o ut. Thi s might be te r1ll ed a " lo ng " 
sys tcm of p ru1lin g. 

Th e three yea r s thinning r eco rd s fo r th e 1"ala111 (1zoo hlock Ilear Su Uti1 
Ilav e n are presented in Table 11. \ iVith thi s variety, as with Go ld Druj) 
at C rand Rapids, thinning of fruit alm os t in va riabl y r esult ed in S0 1ll e 
decrease in t o tal y ie ld , though o n ly w hat would b e ca lled a m od e rat ·.; 
thinning wa s pract iced. H o w ever, th e r educt io n in y ield was .du e 
prin c ipall y to a reducti o ll in th e numbe r o f s mall s ized fruits o f l1Ulc 
()r no \'a lu e; the numhe r o f the large r s pec i1l1 en s was ofte n in c reased. 
In thu se in stan ces where the thinnin ,!.?,· was light c n o ugh so that t o tal 
yield \\ ' ;1 S not greatly d ecreased and where th e amou11t of fruit of 
brge sii: e \\'as 1llate riall y increased, the practi ce pr () \'ed pr()fitable. J.n 
; L 1111111 her () r in s tan c (' sit \\' as 1111 p r () ~i t a hie , i 11 s pit (' P r t 11 e fa ct t 11 a t If: 

i lIneased the pc rc e 1ltage u f large s ize d s pcc i 1ll e ns . The fi gures ill -
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d icate clearly tbat thinn ill g 
average s ize of peach es but 
con servat is m in thinning, if 

Tn t h e E lberta orcbard ne 
mod e rately prull ed but ull tll 
it r equired a n average 0 [ ] 8 
ill g tr ees whose fruit \\ 'as 
ea c h and it r equired 169 to 1 

t r ees averaged 4.3 and 3,5 
so ld at a premium of $0.30 
g r ower for the r eductio n ill ~ 

Figure 12.-SuJll1ll cr V I C\\' of 
pru1lin g 

difference in price betweell t 
hi g h e r, the trees y ielded lll C 

a n e t profi t of about $0.25 P( 
In 1925 , 13 of a group 0 

growing o n the g r o un ds 0 

Sta tion near G rand Rapid s \' 
fruit each and it requir ed 11 
thinned trees averaged 115.2 
a bu s h el. In thi s parti cul ar 
ca u se it re sulted in t oo grea 

In t hi s se ri es of exp erim e 
in an i Il1prove m ent in grade 
T t has gene r a lly, though no 
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dicate clearly t.hat thinning is an ef[ecti \'e m ean s of increasing the 
average size of peaches hu t suggest equall y c1 ca r I y the necessity of 
con se rvati sm in thinning. if t.h e ope rati on is t. o he pro fitable. 

Tn t he E lb er ta orchard near Berri en Springs in 1926, fertilized and 
Illoderately pruned hut 111lthinnecl tr ees a\'e ragecl 2.8 bushel each amI 
i t required an average o f ]89 peach es tn make a bu shel. Correspond­
illg t.rees whose f ruit was m oderately th inn ed a\'e raged 2.4 bushe ls 
eac h and i t required 169 to mak e a hu she l. In 1927, the same group of 
tr ees averaged 4.3 and 3.5 Illl sheis. r espec tiv ely. The thinned fru it 
sold at a premium of $0.30 pn bu she l in ]926, jus t compensating the 
grower fo r the reduction in y ield. Tn 1927, th ere "wa s a slightly greater 

Figure 12.- Sullllll cr vicw o f a Co ld Drop peach tree that has received no 
prunin g for t h e past thrce yea rs. 

differ ence in price betweell the two sizes, the general price range was 
higb er, the tre es y ielded more heayily, and fruit thinning resulted in 
a net profit of about $0.25 per tree. 

In 1925, 13 of a group of 22 five -yea r-old Marquette peach trees 
growing on the g rounds of th e Graham Horticultural Experiment 
Station near Grand Rap ids were tbinned. They y ielded 72.2 pounds of 
fruit each and it r equ ir ed 114 peache ' t o make a bushel; the nine un­
thinned trees averaged 115.2 pound s o f fruit and it required 1~2 to fiil 
a bu shel. In thi s parti cular in stan ce, th inning proved unprofitable be­
cause it r esult ed in t oo great a r educt ion in y ield . 

In this se ries of experiment s, fruit thinning has invariably resulted 
in an improve men t in grade through incr eas ing the size of the fruit. 
I t has generally, though 11 0 t a l ways, been followed by somewhat re-
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duced y ields. In many in stances, the reduction in yield has been of such 
magnitude that the higher price received for the larger fruit has failed 
t o compensate the grower for his labor. Thinning has proved profit­
able only where th e crop has been comparatively h eavy and the thinning 
itself has been rather Jight. It is a practice to · recommend to the 
peach grower but it should be employed conservatively. 

D iscussion 

Although this series of expe riments has dealt primarily with three 
cultural practices, fertilization, pruning, and fruit thinning, the fact 
that stands out most prominently in all the work is that winter injury 
to the fruit buds is the limiting factor of first importance in the peach 
industry in Michigan. Seldom, if ever, does a w inter go by when some 
buds are not winter killed in the "fruit belt." In most seasons, there 
is enough bud killing to serio usly r educe the crop in some of the com­
mercial sect ions and with some varieties, and the years when winter 
cold makes a more or less clean sweep are all too frequent. Against 
this tax levied by winter co ld. the peach growe r with an orchard al­
ready es tabli shed is co mparati vely help less. The best insurance and 
the most practicable method of dealin g with the problem, is to plant 
only in locations and on sites w hich a re favored by moderating lake 
breezes or by exceptionall y gooel ai r drainage or in locations which 
are protec ted in some. other way so that winter injury to buds and wood 
will be reduced to a minimum. Furthermore, the various orchard 
ope rations should be planned and ca rri ed out w ith this constant threat 
o r winter injury in mind if the maximum inco me from the orchard is 
to be reali zed. This w ill probably mean in many cases some deviation 
from what has co me t o be st a ndard pruning- and thinning practices in 
so me of the other peach raising- districts. 

'The data presented show that any cul t ural practice which substan­
tially rcduces y ield a lso r es ult s in lowc r returns, and, conversely, any 
practice that increases y ields generally in cr eases the returns. The 
only one of the thrce orchard practi ces that has resulted in any sub­
stantial increase in y ield ha s been the application of quickly available 
nitrogen-carrying fer tilizers. T hey r esulted in an increase in the length 
of shoot g rowth a nd therefore increased the bearing capacity of the 
trees. Furthermore, in rather weak trees, such fert ili zation tended to 
increase th e percentage of blossoms which set fruit. Only in years of 
light crops did fertilization result in increased size of fruit. For each 
dol lar expended in appl y ing fertilizer to llnprllned trees in one of th~ 
orchards, $] 5.00, $7.00 a nd $2.30 were returned in the years 1924, 1925, 
and 1927 respectively; and $2.80. $21.20. a nd $14.40 resulted for each 
<11 dl a r im'csted in fer tili ;ser for the pruned trees for these years. In­
cn 'ase ill yie ld s in o rcha rd s a lr e;.:tdy establi shed must he obtained prin­
cipally th rough control of the soil fertility. For t hi s purpose, it is 
reco1l11l1ended that three to five pounds of sulph ate of a lllmonia, nitrate 
of soda, or nitrat e of calc iulll per tree be hroadcasted ill orchards ot 
lllature age before the trees blossom. 

P runing does not increase the bearing surface of the tree, but it 
makes the fruit bearing wood more vigorous and brings it closer to the 
head of the tree. It also increases the size of the fruit where some 
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heading back is practi ced and where th e pruning is w ell di s tributcd 
throughout the tree . Thi s in cr ea se in s ize, however , often does n ot 
compensate fo r the low cr y ie ld s, yvhich mean s that pruning g enerally 
result s in dec r ea sed r e turn s if th e treatm ent is severe . Som e pruning is 
jus tified fr o m the standpoint of k eeping th e tree in bounds, r educing 
the production cos t s, 1l1aintainin.~· th c g eneral vigo r of th e tr ee, and 
r educing th e quantity of unm cr chantabl e fruit. 

The re sult s of thi s se ri es of experim ent s and of nume rous obs erva ­
tions indicat e t hat fo r l\1 ichigan conditi on s thc b es t syst e m o f prunin g 
fo r the p each consist s in a light t o m od cratc annual thinning out of the 
new growth (Sce Fig ure 11 ) . Thi s is esse nti a lly a "long" type of prun ­
ing . This t y pe o f p runing "will give little incr ea se in siz e of fruit but 
it w ill r esult in hig her y ield s than w ill a co mbination o f thinning out 
a nd heading back. A moderate am ount of fruit thinning is des irabl e 
if there has been littl e or no winterkilling of f ruit buds. If there ha s 
bcen a consider able a m ount of bud l.;:illing ( 50 t o 75 per cent) , the prun ­
ing s hould be light o r it will r es ult in a material r eduction in y ield 
and r e turn s. If th ere has bee n m or e o r less co mplet e bud killing, th e 
tr ces s hould be headed back se \'e r ely ( See F igure 10) for the purpose 
o f r enewal of the fr uiting wood , alth ough thi s will be n ecessary only 
once in three t o s ix year s. 

Thinning r esult ed in a n in crease in the percentage of la rge fruit s, 
and, in so m e ca ses, th er e w a s an in crease in th e quantity of fir st grade 
peaches. On the oth er ha nd , it r educed the y ield except w h er e th e trees 
w er e heavily loaded a nd only light thinning was practiced. Wher e the: 
thinning was no t severe enough t o lll a t e rially r educe the y ield, the 
r eturn s we r e g r eater t h a n fr 01l1 unthinn ed tre es . Thinning has it s place 
in th c M ichig an p each or chard but it should he c mpl oyed only w h cn 
and w her e the tr ee is obviou sly o \"e rl oad ed . Th e c vid ence indicat es that, 
while many IV[i chigan g row c rs d o n ot do c nough thinning , so m e grow­
er s thin t oo seve r e ly. Th e fruit s sh ould h c thinn cd so a s 11 0t to t ouch 
each o ther. hu t when t hey arc thinn ed so that thosc r e mainin g are m or e 
th a n three in ches a pa rt th c chan ces arc that yi eld will bc r cduccd t o all 
cxtcn t t11a t is 11 0 t co mpcn sat ed fo r by in cr ea sed 5i ze . 

Summary 

1. T h e r ecords show that onl y one- ha lf t o two- thirds o f the 1'v1ich­
iga n comm er cia l p each cr op m eet s th e A-grade specifi cati on fo r s ize 
( minimum cEa m et er of two in ches). 

2. Ther e is an ave rage diffe r ence in pri ce of $0.40 t o $0. 50 per bushel 
be twcen 2-in ch and 1 ~ - in c h (A -and D-grade sizcs) peach es and corr c­
sponding differ en ces bc t\\'cc n peaches of other sizes. 

J. Appli cati ons of qui ckl y a \" a ilahl e nitroge n-ca r ry ing fe rtili ze r s hav'2 
th e g ene ra l effect o f in cr ca s in g y ield through in creas ing th c a m ount uf 
f I' II i the a I' i n g s urf ace a nd lea cl i n g t () h <..' tt ( '1" set till gat h I () S S () 111 i 11 g t i 111 e . 
\Vhcthcr th esc fertili zers lllay or Illay n()t rc sult in large r s ize of fr ui t 
depend s large ly on th eir influ<..'n ce O il fruit settin g. 

4. P runin g of a ny kind , but parti cularl y h eadin g bac k , leads t o an 
in crease in t he ·size of t he fr ui t . T he amoun t of the influence depends 
on the severity of t h e pruning. At the sa me time, unless there is 2. 

heavy sc ttin g of fr uit , prunil 
y ield a nd oftcn in dec reased 

S. CO lllpa r a ti\'c ly light <11 
l11 c nc1 ccJ fo r th c pcach in Mi 
ra thC1' sc \"c re hcading hack 
s ix year s 10 ohtain nc w and 
ll c\\' al prullin g, acl\ '(lntage Cd 

11l 0 r c o r less co mpl c te willt e 
o. Li g ht t o m oc1 e rctte t hi 

g rcate r rct urn s pc r tr ee \\" h , 
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heavy se tting of fr uit , pruning USUQlly res ult s in so m e r eductio n in total 
y ield and often in d ec r ease d r eturn s per tr ee and pe r acre. 

S. Co mparativel y light an nual pruning of th e " lo ng" type is reCOlll ­
l11 e nd ed fur the pcach in Nri chigan. Thi s sho uld b e s uppl e m e n ted b y :\ 
rath e r se \'e r e head in g hack o r r encwal pruning Oll ce in e very fo ur 01' 
s i :-: y ea r s t o o h ta in ll C \ V and hetter placed fruiting wood. For this r c -
11 e\\'al pruning, a<.l\-an tagc can be take n of season s w h e n the r e has heCll 
111 () r e o r les s co mpl e t e \\·in te rkillin g of fr ui t buds. 

(). .I , ight t o lll o cl e r ct t e thin nin g' o f fruit res ult s in increased s iz e and 
gr eate r r e turn s p e r tree when t h e tree s hav e set a heavy c r op. 


