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white, practically no grccn pigment being dcveloped. I t is 
gcnerally a sign of a lack of available iron and is found princi
pally on alkaline or neutral soils or in those of a calcaTeous nature. 
A related disorder, known as "frenching," is characterized by 
the disappearance of most of the green coloring matter from 
betwecn the leaf veïns, while the veïns remain green, imparting 
to the leaves a mottled appearance. n is apparently associated 

. with potash defi.ciency or with overbearing. 
Sparsencss in foliage, without accompanying yellowness or 

marked rcduction in growth, may indicate loss of lcaves from 

Fw. 111.-A peach twig infected with peach leaf curi. 

attacks of fungi such as leaf curi, scab, leaf spot, bacterial shot 
hole, spray burn (Fig. 116), or it may signify that the tree borc 
an excessively heavy crop the previous year or that it has recently 
received winter injury in the form known as black heart. 

PURPLING OF LEA VES 

The development of a marked purplish tinge in leaves in late 
summer or early fall is usually an indication of injury of some 
kind to the root system or the crown. Unless the purple color 
appears comparatively early or unless it is very marked the 
condition may not be serious, but recurrence of the symptom 
year after year suggests the need of employing remedial meas-
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ures. Pear leaves may assume a bronze t inge under t hese 
conditions, while normalleaves are still green. 

CURLING OF LEAVES 

When leaves curl upward along the midrib to an abnormal 
degree, during hot, dry weather, a temporary shortage of water 
is indicated. This may be due to soil conditions, and it is par
ticularly common in soils overlying hardpan or rocks; very 
often, however, it is one of the earliest evidences of injury to 

FIO. Ú 2.-I n the centor a healthy Cuthber t raspborry plant; on the left onc 
infccted with mosaic; on the right one infcctcd with lcaf curi. 

the roots or t he collar of the tree (Fig. 109). It may also indi
cate the presence of black heart in the wood. 

When leaves curl backward from the midrib and the midrib 
itself curis backward, without any yellowing, aphids are generally 
t he responsible agent. If they are not actually present at t he 
time of obscrvation, traces of them can generally be found, in 
honeydew blackencd by a sooty mold, or a few dead individuals, 
killed pm·haps by parasites. Peach leaves curl backward along 
the midrib when affected by "leaf curl," a fungus disease; thc 
leaf itself, undcr t his attack, takes on a characteristic thickened, 
velvety and roughened appearance which permits idcntification 
(Fig. 111). 
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Curling, accompanied by a marked dwarfing and yellowing of 
the foliage, is characteristic of both peach "yellows" and 
"little peach," two related diseases that occasionally assumc 
epidemic form. Greatly reduced vegetative growth, shortened 
internades, and dwarfed insipid fruits also characterize these 
diseases. The causal agents are not known. 

Curling, accompanied by a marked dwarfing and often some 
mottling, characterizes a group of disordcrs that may be desig
nated as diseases of the mosaic or virus type. They are espe
cially serious among the bramble fruits (Fig. 112). 

LEAF ROLLING 

The distinct and rather compact rolling of a leaf or, more 
frequently a leaf cluster or a growing tip, is usually due to a 
caterpillar that webs together the affected parts. Presence of 
~he web and the skeletonizing of the leaf or leaves on the inside 
of the roll, aid in identification. Strawberries and apples are 
most frequently attacked. 

ROSETTE 

A disorder characterized by very much shortened internades 
and dwarfing but unaccompanied by curlcd foliage, giving risc 
to a rosette-like appearancc of the new growth, is sometimes 
designated as rosette, occasionally as "little leaf." It is some
times mistaken for a disorder of the virus or mosaic type, but 
apparently is usually due to disturbed moisture and nut rit ivc 
relations. Trees on droughty soils or t hose deficient in organic 
matter seem particularly susceptible and the application of 
barnyard manure or the use of soiling crops generally alleviates 
or entirely remedies the condition . 

.MILDEW 

Mildews affecting the foliage and twigs of fruit plants are of 
two main types-downy and powdery. Their names are suffi
cicntly descriptive to make identification possible. Though 
they are capable of causing serious injury if not dealt with 
properly, they are surface parasites and are easily held in check 
by proper control measures. Grapes, apples, and gooseberrif's 
are the most commonly affected among deciduous fruits. 

IJ 
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BROWNING OF LEA VES 

When full-grown apple, pear, and quince leaves tum brown 
and die, and the young shoots bearing t hem tum brown and 
wither (Fig. 91), fire blight is likely to be the cause. Injury 
of the same general type in the raspberry plantation is caused 
by t he cane-blight organism. Slow growth of the leaves of a 
whole branch or t ree in the spring, followed by their turning 
brown and dying, and with them the t ree, is a characteristic 

FIG. 113.-Apple scab on a leaf. 

symptom of root injury from freezing or pcrhaps t races back to 
an old collar injury working through destruction of the roots. 

Localized brown-sometimes black-spots in tbc leaves may 
be causcd by spray bum or by fungi. Leaves which bave been 
markedly curled from aphid attack are likely to t um brown 
before dropping. In the apple excessive applications of readily 
soluble fertilizers may be followed, in dry summers, by browning 
of the margins of the lea ves; this browning is gencrally more 
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sharply defined and more regular in distribution than that 
characterizing spray burn. 

LEAF SPOTTING 

Leaf spot, scab, rust, blight, shot-holc, and frog-eye are terms 
in common use for a large group of fungi causing a spotting of 
the leaves of fruit plants. Frequently the spots are so numerous 
that they run together, causing large irregular lesions. The 
spots caused by the vario us fungi hcre grou ped vary greatly 
in size, color, shape, and general appcarance (Figs. 113 and 114). 
In some attacks, the tissues invaded by the organism are cut off 
ancl drop out of the leaf, giving it a perforatcd or "shot-hole" 
appearance. In many cases, infectcd !caves turo yellow ancl 
fall prematurely (Fig. 110). Som e spots are du e to the presenceof 

Fra. 114.-Shot-hole in a peach lcnf, cnused by a bacterial infection (compare 
with Fig. 116). 

scales (Fig. 115), blister mites, or other insccts. In any case, 
tbc effect of these diseases or insects is to weaken tbe plant as a 
wbole, to reduce yield and grade of fruit, to lessen vegetative 
growth, and to increase susceptibility to winter injury. 

Lesions in general appearance more or less like those ca1,1sed by 
certain fungi are sometimes caused by spray applications. 
These may take the form of either round or irregularly shaped 
spots or of brown areas along the margins of the leaf and they 
may be caused by almost any of the sprays when used in too 
great concentrations or in too large amounts (Fig. 116). 
Seasonal or environmental conditions may render foliage partic
ularly susceptible to spray injury. Even the best of growers 
often have difficulty in distinguishing between some of these 
forros of spray burn and certain of tbe leaf-spotting fungous 
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lesions. Appraisal of the conditions undcr which the spotting 
appears, as well as the appearance of the spots, helps in deter
mining the cause. 

F io . 115. FIG. 116. 

F io . 115.-An apple leaf infestcd with San José scnle. The sculcs themsclves 
appcar in lhe photograph as tbc light centers of tbc durk spots. Tbesc spots 
aro usunlly dark red or reddish purple. 

FIO. 116.- A sbot-holc appearance in a pench leaf caused by sprny injury 
(compare with Fig. 114). 

DESTRUCTION OF LEA VES 

Lea ves may be eaten, part ly or wholly, as by "caterpillars." 
They may be "skeletonized," as by slugs (Fig. 117). Peaoh 
and plum tissue may be attacked by bacteria which cause por
t ions of the t issue to turn brown and thesc spots may later drop 
o ut, lcaving holes in the lea ves. "Lcaf-miners" may work in 
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the substance o f the leaf, producing CI blisters" or making tunncls 
which are readily observable. 

Dropping of Ieaves may be caused by acute fungus attack or 
it may be due to a chronic physiological disturbance. Cherry
leaf spot, peach-leaf curi, and apple scab, may cause partial or 

FIG. 117.-A:n apple leaf, partly skcletonized by slugs. 

complete defoliation of the tree, such as is shown in Fig. 110. 
In midsummer, leaf fall from one limb is likely to be the result 
of injury to trunk or roots on tbc corresponding sicle, and often 
presages the ultimate death of tha.t limb. 

FIG. 118.-Longitudinal seetion through a "wormy" apple. These tunnels 
were caused by larvre of the codling moth. 

WORMY FRUIT AND STINGS 

The most important of the fruit-infesting insects of deciduous 
fruits is the codling moth. It produces most of the so-called 
CI wormy" apples, pears, and quinces, and not uncommonly is 
found in the fruits of the peach and many wild relatives of the 
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apple, like the haw. Figure 118 depicts a longitudinal section 
of an apple showing its characteristic tunnels. W orm infesta
tion in the stone fruits is generally due to attacks of one of the 

FIG. 119.- Tunncls in the flesh oí the apple causcd by tho mnggot or •· railrond 
worm." 

curculios (Fig. 121) or of the oriental peach moth and in grapes 
to the bcrry moth. The larvae of the so-c!\lled fruit flies infest 

Fl(l. 120.-A characteristic codling moth "sting." 

fruits of many kinds. Included here are the apple maggot or 
11 railroad" worm, so named because of tunncls pcnetrating the 
fiesh in every direction, the blueberry maggot, the cherry maggot, 
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the Mediterranean fruit fly, and many others. Characteristic 
tunnels of the apple maggot are shown in Fig. 119. 

So-called "stings" are o f many kinds and may be caused by 
any one of a large number of insects, including the codling moth, 

FIG. 121.-Curculio-stung plums. Note the crescent-shaped, egg-laying 
punctures on the right-hand specimen. Gummy exuda.tes collect at son;te of 
thesc punotures. 

several of the curculios,. the red bugs, the Alabama peach moth 
and many others. More frequently than not, the surface is 
depressed or indented at the point whcre the fruit was stung. 
The injury is generally occasioned by a feeding or egg-laying 

Fm. 122.-Surface roughening caused by the apple red bug. 

puncture and may be little more than skin deep or it may extend 
to the core or pit of t he fruit. Some of the more common of 
these blemishes are shown in Figs. 120, 121, and 122. The 
prescnce of one or two stings may not utterly ruin a fruit for the 
market but it always results in a lowering of its grade and value. 
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Blemishes of a somewhat different type than those just 
described arc illustrated in Fig. 123. They are occasioned by 

Fro. 123.- A sharp-margined, russeted arca causcd by thc surface fceding 
of a chewing inscct while the fruit was still very smnll. lt is a surface blemish 
but may bc accompanied by more or less deformity. 

Fra. 124.-A cluster of "aphised" apples. They scldom grow much larger than 
the specimens shown in thls picture and they cling tenaciously to the spur. 

tbc surface feeding of certain kinds o f caterpillars and other chew
ing insects. These surface wounds often are healed through the 
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formation of a rather heavy corky laycr; sometimes this layer is 
so thin that it simply gives the affected area a russeted appear
ance. Russet areas due to wounds of this kind usually have 
clear-cut margins, while t he margins of those due to spray 
injury or frost are less distinct. When the feeding wounds 
extend into the flesh they are likely to result in a more or less 
one-sided development of the fruit. 

When aphids attack the flower cluster of the apple usually all 
the blossoms 11 set" and the resulting fruits, much dwarfed and 
rnisshapen, remain attached to their spurs until long after the 
usual harvesting season for the variety. A clustcr of 11 aphised" 
apples is shown in Fig. 124. 

Fw. 125.-Lesions caused by the apple-scab fungus. 

Scab, rust, blotch, fly speck, etc. are names given to lesions on 
t he fruit as well as injuries to the leaf. Indeed many o f the 
fungi which attack the foliage likewise attack the fruit. Most 
of the diseases grouped here cause surface blemishes only, 
though in cases of heavy or general infecti on the fruit may beco me 
somewhat misshapen and in extreme cases it may crack. Charac
teristic lesions of the apple-scab fungus are shown in Fig. 125. 

The decay of fruit while still on the tree or shortly after picking 
may be due to any one of a number of fungi or bacteria. Each 
of these rots presents characteristics by which it may be classi
fied, though differentiation between them may be diflicult. The 
term black rot is applied to characteristic diseases producing 
black or dark decays of certain fruits, particularly apples (Fig. 
126) and grapes. Bitter rot causes a soft decay of apples, 
accompanied by the development of a very bitter taste in the 
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decaying t issucs. Brown rot, as the name indicates, produces 
a decay with a brown color. This is a soft rot and is found on 
many kinds of fruits, though it is particularly severe on the 
stone fruits. The decays just mentioned, together with a num
ber of others, invade the living tissues of partly developed or 
partly matured fruits. Another large group of decay-causing 
organisms, many of which are classed as molds, lead to the rotting 
of fruits in storage or in transit. Care in picking, grading, and 
packing does much to reduce the decay development after 
harvest, largcly tlu·ough avoiding mechanical injuries that 
bruise or break the skin of the fruit and thus permit the estab
lishment of these fungi. 

FIG. 126.-Decay caused by the black-rot fungus. Note the shrinking of the 
skin and the pimpled appearance, characteristic of an advanced stage of this 
decay. The skin, at this stage, acquires a rathcr leatherY texture. 

LIMB RUB AND SCALD 

Constant rubbing against a limb or twig often causes more or 
less abrasion of the skin, which turns brown. This may be 
followed by russeting and in more severe cases by the formation 
of a rather thick corky protective layer at the point of injury. 
These wounds bear some superficial resemblance to cankers or 
lesions caused by fungus attack. They are found most commonly 
in apples and pears. 

Intense sunshinc, usually combined with low atmospheric 
humidity or high tempcrature or with both, may resultin what 
is generally described as a scalding of the exposed sides of the 
fruits. Those on the south and southwest sides of the tree are 

• 
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natumlly most subject to this form of injury. In apples and 
pcars it usually takes t he form of somewhat sunken, dark, glossy 
areas, with more or less cork formation just beneath t he surface, 
and is sometimes accompanied by more or less cracking (Fig. 
127). In some of t he berry fruits the injured tissues are generally 
lighter than normal in color, watery in appearance, and look more 
or less as though they had bcen scalded. Scald is mentioned 
here because it is often mistaken for a fungus injury. Prevention 
lies in the use of such cultural and pruning practices as augment 
and conserve the soil moisture supply, reduce transpiration, and 
provide at lcast a small amount of shade for t he developing fruit. 

FIG. 127.-Bunburn or sunscald on the exposed sicle of an apple. There is 
usually more or less cork forma.tion immedia.tely u nder the skin , particularly 
where there is oracking. 

Distinct from the sunscald just mentioned is storage scald. 
This, too, gives the fruit a scalded appearance and similarly is in 
no way related to insect or fungus attack. It develops mainly 
on the uncolored sides of apples and pears, that is, where the 
underlying or ground color is not masked by an overlying blush 
or stripe. Production methods that lead to the harvesting of 
poorly colored fruit and premature picking or lack of reration in 
storage are contributory causes. 

FRUIT PIT, FRUIT SPOT, CORK, DROUGHT SPOT 

These names and severa! others are applied to a group of dis
orders t hat apparently are more or less closely related and are 
found principally in the flesh of t he apple, though something of 
a similar nature sometimes occurs in plums. These diseases are 
characterized by the development of brownish, rather dry, 
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corky spots in the fiesh of the fruit, sometimes close to the surf ace, 
sometimes at the core, sometimes more or less evenly distributed 
throughout the fiesh. The names themselves are more or less 
descriptive of the lesions. The exact cause ·or causes of these 
disorders are not known, though there is some reason to believe 
that they are generally associated with local or temporary water 
deficits within the plant. They are not caused by fungus or 
insect attack. 

Surface injuries of similar appearance are also caused by hail. 
This injury, however, is limited to one side of the fruit. 

FRUIT CRACKING 

Any one of severa! causes may lead to cracking of some fruits. 
Heavy rains late in the growing season, following a long-con
tinued cb:ought, may cause more or less splitting, especially in 
stone fruits and apples. Cracks due to this cause are clean 
edged. No fungus or other lesions are associated with the 
fresh cracks, though the tissue exposed by the fracture soon 
becomes infected. Material reduction of cracking from this 
som·ce is difficult, though sometimes improvement of cultural 
practices to provi de a more even moisture supply helps materially. 
Very severe attacks of scab and of blotch cause apples and pears 
to crack. In these cases, of course, associated with the cracks 
are the lesions of the causal fungi. Under certain environmental 
conditions the application of either Bordeaux mixture or lime
sulphur to apples may lcad to a cracking closely resembling that 
caused by scab or blotch. 

RUSSETING 

The fruits of some varieties of pears and apples are normally 
more or less completely russeted. This condition of the surface 
sometimes occurs in many other varieties that are not normally 
russeted. Particularly is this true during seasons or in sections 
of high atmospheric humidity. Russeted patches or areas on 
the apple and pear are sometimes caused by or at least associated 
with scab attacks and the surface feeding wounds of certain 
insects. The application of some spray materials, especially 
Bordeaux mixture, accentuates the trouble. In general, dusting 
materials produce lcss fruit russeting than the líquid sprays 
carrying the same ingredients. From this standpoint greater 



230 ORC I/ ARDING 

care is required in the selection of spray materials for a moist 
than for a dry climate. 

Russet bands encircling the fruit, such as that shown in Fig. 
128, are due to frost during the period of fruit setting. They 
are more likely to occur near the apical than the basal end of 
the fruit and in some cases they lead to more or less deformity. 
In the plum russeting due to frost is more likely to be limited 
to irregular areas or patches than to appear in the form of a band. 

Confronted with the lists of apparently possible disorders, 
the beginner can be pardoned for a feeling of bewilderment 
and dismay. Experience and study, however, rapídly simplify 

Fra. 128.-A rosset band due to frost injury at or shortly after blossoming. 

his acquisition of a working knowledge of the things he is likely 
to encounter in his own orchard. Pests bave been studied care
fully enough throughout the country to permit him to ascertain 
which are prevalent in his locality. Many disorders can be 
eliminated because unrecorded in his section; many others are 
rarely prevalent enough to be important. In short, the troubles 
which are unremitting and destructive in their attacks in any 
one orchard are comparatively few, although watch should be 
kept for sporadic and possibly very destructive visitations. For 
one locality the various contingencies may be placed in three 
categories: those which are reasonably sure to occur, those which 
may occur, and those which are not likely to occur. 



CHAPTER XVII 

SPRAY MATERIALS 

Insect pests and fungus attacks on plants are not new. Fif
teen centuries before the Christian era 

" . . . the locusts went up over all the land of Egypt . . . very 
grievous were they . . . For they covered the face of the whole 
earth, so that the Iand was darkened; and they did eat every herb of 
the Iand, and all the fruit of the trees which the hail hl\d Ieft; and there 
remained not any green thing in the trees, or in the herbs of tbe field, 
through all the Iand of Egypt." 

Before that, Joseph had readily seen in Pharaoh's dream of 
"seven ears, withered, thin, and blasted with the east wind" a 
warning of seven years of famine. In recent years man has 
learned to read, in solid rock, records older still by many thou
sands of years, telling the story of insect and fungus attack on 
plants now known only through their fossil remains. 

I n many cases these visitations were regarded as divine punish
ments and efforts were made to placate the divinity offended, 
whether by releasing people held in bondage or by sacrificing, as 
some pious Romans did, to Rubigo, the rust-god. Other Romans 
apparently either supplemented their sacrifices by other proce
dures or relied entirely on different measures, for Pliny, in the 
fust century o f the Christian era, wrote: 

. . . some give the name "volucre" to an insect which eats away the 
young grapes; to prevent this, they rub the pruning knife, every time 
it is sharpened, upon a beaver skin, and then prune the tree with it; 
it is recommended also that after the pruning, the knife should be well 
rubbed with the blood of a bear. Ants, too, are a great pest to trees; 
they are kept away, however, by smearing the trunk with red earth 
and tar; if a fish, too, is hung up in the vicinity of the tree, these insects 
will collect in that one spot. Another method, again, is to pound 
lupines in oil, and anoint the roots with the mixture. 1\Iany people 
kill both ants as well as moles with amurca, and preserve apples from 
caterpillars as well as from rotting, by touching the top of the tree with 
the gall of a green lizard . . . As for mildew, the greatest curse of all 
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the corn, if branches of laurel are fixed in the ground, it will pass away 
from the field into the branches of the laurel. 

This statement by the great encyclopedist may be considered to 
embody the best methods known in the last days of Pompeii, 
though an old Syrian practice of declaring martiallaw at periods 
of pest outbreak and compelling each person actually to kill so 
many measures full of insects would seem somewhat more 
effective. 

So matters stood for sixteen or seventeen centuries, or if any 
change in materials is to be noted during that period, it is a 
gradual discarding o f those things that were apparently suggested 
by superstition and in their place a substitution of others that, 
because of their obvious offensiveness to man, were expected to be 
cffective against insects. "Cornpounds," or "compositions" as 
they were usually called, of this character became not only numer
ous but formidable in their array of noxious ingredients. 
LaQuintinye, the foremost gardener of his time, advocated the 
treatment o f cankers by "cutting to the quick" and had tried
unsuccessfully-to combat sorne insects by destroying their eggs, 
but insects and fungi were still virtually uncontrolled. As late 
as 1880, many orchardists in thc United States were placing 
cloth bands around their trees, as enticements to the codling moth; 
these bands were visited periodically and the pupae destroyed 
with a stick. Curculios were being jarred from plum trees onto 
sheets, and then collected and destroyed. This was the method 
of t he more ambitious orchardists; the majority did nothing. 

Withal, the fust concerted action against plant pests may be 
considered to have begun with the advent of the Colorada potato 
beetle. The we-stward spread of cultivation had made a bridge 
of potato fields between the native home of this beetle and the 
ex tensi ve pota to fields of the east; across this bridge marched the 
insect army in the late sixties. In 1869 a farmer in Illinois found 
that he could preserve his potato plants by coating the tops with 
arsenic and still harvest edible potatoes. Application of this 
finding to fruit trees was slow, however, from fear lest the arsenic 
poison the consumer of the fruit. While the use of arsenicals was 
gaining ground, a discovery in France gave spraying added 
ímpetus, by indicating that it offered a means of protecting fruit 
and foliage against fungus attacks. The botanist Millardet, 
employed by t he French government in vineyards around Bor
deaux, noticed, in the midst of the general devastation, a few 
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healthy vines which still possessed foliage and fruit. The owner, 
as a protection against another blight-thieves-had sprinkled 
some vines near the highway with a mixture of lime, bluestone 
(copper sulphate), and water. Unconsciously he had hit upon a 
protection against a greater source of loss-fungus diseases. 
With some modification, this material was tried by Millardet and 
announced to the world; as Bordeaux mixture it is still in use. 
With it the present use of fungicides really began. 

SPRAYING MATERIALS CLASSIFIED 

Spray materials fall into two groups, in accordance with the 
nat u re o f the pests they are intcnded to control; those used to 
kill insects are termed insecticides and those used against fungous 
diseases are known as fungicides. In some cases one material 
does double duty. On apples lime-sulphur is used as a fungicide 
in the summer and an insecticide in the dormant season; on 
peaches, however, the dormant application is both fungicide 
and insecticide simultaneously. Generally, however, a material 
is one or the other. 

Insects may be grouped, for practica! pm·poses, even if rather 
unscientifically, into two classes, the biting or chewing and the 
sucking. The biting insects bite whole sections of a leaf or fruit 
and eat them a way; "caterpillars" in general ex em plify this type 
of work. Since they eat the plant material their control is 
effected by so distributing poisonous material that as they eat the 
leaf they get with each mouthful a little poison and soon their 
wonted haunts know thcm no more. In general, they are rather 
casily controlled. Sucking insects are not affected by the poison
ous coating on leaf or fruit or bark for they penetrate deeper and 
suck the juices of the plant. They may be killed in various ways: 
(1) by affecting the breathing apparatus, as is done when soap 
solutions or oily prepara tions are applied, (2) by sealing the insect 
in position and depriving it of oxygen, as happens when concen
trated lime-sulphur is used against San José scale, (3) by lethal 
gas, as when nicotinc is used, paralyzing the nerve centers. 

The poisons used against biting insects are known as stomach 
poisons, since they act only when taken into the stomach. If 
thcy adhere well to the foliage and fruit, they may be applied 
before the insect arrives and still be effcctive when needed. The 
controls for sucking insects, however, can bc used only when the 
pcst is present and must corne in close contact with the insect 
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rathcr than with the foliage or fruit or bark; hence they are known 
as contact insecticides. Proper timing of their application is 
likely to involve close discrimination. 

THE ARSENICAL SPRAYS 

Practically all the stomach poisons in common use contain 
arsenic. In the early days of orchard spraying, Paris green, a 
combination of arsenic and copper, was the favored material. 
The rapid increase in use of this arsenical, particularly when 
Massachusetts began an extensive struggle against the gypsy 
moth, led to such increases in price that the Massachusetts 
Experiment Station brought out a cheaper substitute, arsenate of 
lead. In this case the substitute is an improvement on the 
original material; it adheres better to the plant, it causes less 
burning, and for most chewing insects that infest the orchard its 
killing power is adequate. After a timc, however, demand over
took supply and the appearance of the cotton planter as a u~er of 
arsenicals for a time raised the price of this material. Another 
and cheaper substitute, calcium arsenate, has been offered. As 
a dusting material this seems satisfactory; its killing power is 
rather greater than that of arsenate of lead, but applied as a 
spray to fruit trees it has resulted in more injury to foliage and 
fruit and its adhesiveness is lower. Improved methods of manu
facture may provide a better calcium arsenate as t hey bave 
improved the present lead arsenate over that first used, but at 
present it cannot be considered equal to arsenate of lead for gen
eral orchard use. 

Arsenate of lead is sold both in powder and in paste forro, the 
paste containing about 50 per cent, by weight, of water. It is 
soluble in water to only a very slight extent, stays well in sus
pension, adheres tenaciously to foliage and fruit and may be 
mixed with most of the important spray materials. There are 
many commercial brands on the market, differing in physical 
condition-texture, size of particle, fluffiness, and the Iike-and in 
chemical composition. Those brands that are very finely divided, 
"fl.uffy," and remain longest in suspension are preferable if they 
are of the proper composition. The so-called acid arsenates con
tain somewhat more arsenic than the neutral and basic types, 
and they kill more quickly and are preferable under many con
ditions. They are, however, more rcactive with other spray 

! 
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materials with which they may be mixed and consequently arc 
more likely to cause spray injury on plants susceptible to this type 
of injury. The common "arsenate of lead" is acid. The 
strength at which arsenate of lead is used varies according to the 

kind of pest to be controlled, and to some extent according to 
the plant to which it is applied. The ordinary concentration, 
however, for use with orchard fruits is 2 pounds of the powder 
(or 4 pounds of the paste) to 100 gallons of spray. 

THE OIL SPRAYS 

I t has long been known that oils of many kinds kill insects. 
Mineral oils are particularly effective. The oil must corne in 
contact with the body of the insect to destroy it, while the arseni
cal poisons must be actually eaten to be effective. Consequently 
oil sprays may be used for those insects which, having sucking 

mouth parts, oannot be contolled by stomach poisons. They are, 
of course, equally effective against some of the chewing insects 
that may happen to be present at the time but since they are 
considerably more expensive than the arsenicals they are seldom 
employed as substitutes for stomach poisons. Among the first 
of the mineral oils to be tried rather extensively as a contact 
insecticide was kerosene. Used alone it not only destroyed all 
the insects with which it came into contact but it was almost 
cqually effective in killing the fruit plants. It provcd dangerous 
even to the trunks and limbs of trees. Finally, however, ways 
were found of so rnixing it with soap that it could be diluted with 
water. When properly made and sufficiently diluted this emul
sion is effective against sucking insects and harmless to some 
plants. The difficulty of securing proper preparation, however, 

for a long time proved a serious obstacle to the successful use of 
oil sprays and has caused abandonment of kerosene. In many 
cases the use of hard water, though unavoidable, virtually pre
vented proper emulsification and rcsulted in serious injury. The 
oils themselvcs were very variable, even under one trade brand. 
For 30 years after the fust trials, oil sprays were regarded 
with considerable suspicion and were not generally employed 

in the orchard, though there was no doubt about their insecticida! 
value. 

With the later introduction of standard brands of so-called 
"miscible oils" (in effect, factory-prepared combinations of oil, 
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soap, water, and sometimes other ingredients), that needed only 
dilution with water before they were applied to the tree, con:fi
dence in sprays of this class grew, and their use has gradually 
extended until at present they bave a recognized standing. The 
difference in dilution of the various proprietary brands has a wide 
range, depending on the material and sometimes on the pest; 
San José scale succumbs to a 2 per cent emulsion, while leaf 
roller control requires 6 per cent. 

More recently several formulae for the home preparation of 
so-called lubricating-oil emulsions ha ve corne in to rather wide use. 
The preparation of these emulsions places somewhat more labor 
on t he grower, but they are cheap and relatively stable. Their 
principal usefulness is in the late d01·mant season applications to 
control scale insects and they provide the best means of control
ling mites, red spider, and leaf roller. 

Numerous lubricating-oil emulsions are rather commonly 
employed. A fairly typical recipe uses: oil, 6 gallons; copper 
sulphate, % pound; lump lime,% pound (or hydrated lime,_ l~ 
pound); water, with the copper sulphate and lime, to make 3 
gallons. The copper sulphate is dissolved in the water, the lime 
is added, and the mixture is stirred and then poured into the oil. 
The sprayer is utilized to emulsify the mixture, which is repeat
edly pumped back upon itself under high pressure through the 
nozzle of the spray gun. The quantities as stated make a stock 
emulsion sufficient, when diluted, to make 200 gallons of 3 per 
cent material ready for spraying. For actual spraying the tank 
is :filled with water and the stock emulsion is pumped into it 
through the gun. The term "3 per cent lubricating-oil spray" 
applied to this material refers to its oil content. 

In all fairness it should be stated that there are more chances 
of mishap in the use of oil sprays than there are with the other 
common spray materials. Men who are slovenly workmen 
should never be encouraged to use them and occasionally their 
apparent capriciousness baffies the best. 

In the earlier days of spraying with oil emulsions, these mate
rials, when used at all, were employed in dormant-season applica
tions against scale insects and likewise for summer applications 
against aphids and other soft-bodied sucking insects. More 
recently t heir use has been rather restricted to dormant-season 
spraying and to t he delayed-dormant spray, a treatment applied 
between the dormant and growing seasons. 
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NICOTINE SPRAYS 

Among the numerous materials of organic ongm used as 
repellaots or contact insecticides early in the development of 
spraying, tobacco alone has steadily increased in importance. 
For many years tobacco sprays were prepared by the grower from 
tobacco stems steeped in water just before the spray was applied. 
The cumbersomeness of this method discouraged the general 
use of tobacco in large-scale orchard operations until concentrated 
cxtracts, requiring only dilution with water before application, 
became available. These are offered under a variety of trade 
names. Most of those now in use are 40 per cent solutions of 
nicotine sulphate. They are diluted at the rate of 1 pint to 100 
gallons of water when employed against aphids and similar soft
bodied sucking insects. In the application of most contact 
insecticides, the spray must actually touch the insect to kill it. 
With nicotine sprays this is desirable but not always necessary, 
since, under favorable conditions, particularly as regards tem
perature, nicotine fumes liberated from the solution act as a 
poison gas. In either case application should be thorough, for 
the spray or its fumes must reach the insect; the insect will not 
corne to the poison and eat it, as in the case of arsenicals. 

In recent years nicotine-impregnated dusts have been exten
sively used against certain insect pests. These dusts usually 
contain from 1 to 3 or 4 per cent nicotine sulphate mixed with 
some carrier, such as kaolin, dolomite, or hydrated lime. Their 
efficacy depends less on their actual nicotine content or on the 
actual contact of the material with the insect than on the readi
ness with which nicotine fumes are liberated by the carrier. 
Much depends on the nature of the carrier, therefore, and on the 
temperature prevailing at the time the dusting is done. Rela
tively high temperatures favor quick killing. Nicotine "car
riers" that are satisfactory in a hot clima te or for midsummer 
use may not be equally satisfactory in a cooler climate or 
season. 

To make the enumerations of commou insecticides complete, 
mention should be made of lime-sulphur. This material is 
used as a "dormant spray," (applied during the dormant 
season) or delayed dormant, against scale insects, but since it 
is used more widely to combat fungi, it is discussed among the 
fungicides. 
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THE FUNGICIDES 

Fungi are minute plants which lack the grecn coloring matter 
that enables other plants to manufacture their own food mate
rial. In consequence they must li ve parasitically on other plants 
or otherwise feed on dead plant or animal material. The 
molds that grow on stale bread or cheese and the mildews that 
appear on leather are familiar examples of fungi. The fruit 
grower is interested in the particular fungi that attack fruit and 
fruit plants, sending thread-like branches into the very cells to 
obtain food. Some kinds of fungi may do no more harm than to 
disfigure the fruit and make it commercially valueless; other 
kinds may destroy an entire branch or cause the death of a whole 
tree. 

The apple scab fungus lives over winter in a dormant state in 
dead apple leaves; in the spring, with the proper combination of 
moisture and temperature, its spore sacs burst and spores are 
discharged. These are carried about by air currents and some of 
them lodge on an opening bud, or leaf, or blossom, or fruit ofthe 
apple. With suitable conditions as to moisture and tempera
turc these spores, like seeds, germinate and send out microscopic 
hair-like growths that penetrate the tissues of the host plant. 
Here they branch and extend themselves, perhaps breaking out 
through the skin, finally forming more s po res which are discharged 
into the air to infect the host plant at some other point. 

Like the higher plants, fungi are most tender in the germinat
ing stage and are most easily destroyed then. Once they have 
penetrated into the host plant they are beyond control but if 
the proper poisonous material covers the surface of the host 
germination of the spores will be inhibited or, when the spores 
germinate, they will be killed. Fungicides must therefore be 
applied before infection occurs. With insecticides this caution 
is not always essential; with fungicides it is invariable. 

THE COPPER SPRAYS 

The fungicida! value of copper sulphate was recognized over a 
century ago but inability to use it in controlling fungi without also 
injuring the host plants prevented its use until the early eighties. 
The story of the discovery of Bordeaux mixture, a fungicide in 
which copper is the active ingredient, is well known. The for 
mula workcd out by Millardet is, with slight changes, in use toda} 

I 
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and Bordeaux mixture is recognized as one of the most effective, 
if not the best, of fungicides. The differences in the Bor
deaux mixtures prepared according to various formulre consist 
principally in t he concentration of the copper-containing com
pounds or in the surplus of the supposedly inert lime. A useful 
formuia calls for 4 pounds of copper sulphatc, 6 pounds of lump 

or stone lime (or 9 of hydrated lime), and 50 gallons of water. 
In technical jargon this is called a 4-6-50 (or 8-12-100) Bordeaux. 
It may be prepared by dissolving the copper sulphate in water 
(usually making a stock solution containing one pound of the 
chemical in o ne gallon of water), slacking the lime so as to obtain a 
"milk" of similar concentration, and then pouring the requisi te 
amounts of the two stock preparations into the spray tank after 
filling it with nearly the full amount of water t hat is required. 

Bordeaux mixture is one of the few commonly used spray 
materials which the grower should himself prepare. Most of 
the others simply require dilution with a proper amount of water. 
Even Bordeaux is available in a number of commercially manu
factured powders or pastes which require dilution only, but these 
preparations are comparatively expensive and for most purposes 
home mixing of the ingredients is common. 

Bordeaux mixture has never been successful as a spray for 
peaches or J apanese plums because of the tenderness of their 
foliage, and on the apple it causes an inordinate amount of russet
ing in the fruit. It has, for this reason, been supplanted in some 
schedules, but it remains the best fungicide for many crop plants, 
among them the grape and the pear. It is preferable to lime-sul
phur, the other leading fungicide, on pears because it injures the 

foliage less and for summer sprays on apples in some sections 
because it controls blotch more effectively. In very hot weather 
it injures apple foliage little or none, while lime-sulphur under 

the same conditions may cause considerable damage. 
The use of copper-containing dusts in the orchard has never 

reached large proportions. Dehydrated or monohydrated copper
sulphate dust, mixed with some carrier, e.g., hydrated lime, is 
used to a limited extent. 

THE SULPHUR SPRAYS 

Sulphur, in one form or another, but principally as flour or 
flowers of sulphur, has probably been employed longer t han any 
other material, excepting nicotine, now in common use, as a 
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remedy for insects and diseases. The early reports of its use 
leave considerable doubt as to whether it was applied principally 
as an insecticide or a fungicide, though Thomas Andrew Knight 
used it apparently to control peach-leaf curl early in the nine
teenth century and in the middle of that century sulphur dust 
was used in French vineyards, clearly as a fungicide. Some of 
the early writers recommended its use alone, dusted on plants, 
while others suggested that it be mixed with lime or ashes or 
stirred with soap suds and applied in líquid forro. Many of 
the earlier spraying formulre which included a large number of 
ingredients, the virtue of which apparently lay in their noxious 
character, probably owed most of their effectiveness to sulphur. 
Its use as a dust to prevent mildew on grapes is of long standing 
in California and the practice of placing it on the heating pipes 
of greenhouses to check rose mildew is almost as old as the use o f 
heating pipes in greenhouses. At present sulphur is perhaps 
the most important material for fungicida! use in the orchard, 
entering into the composition of several fungicides. 

Lime-sulphur is perhaps the most widely employed of · all 
fungicides, since it is used extensively on the apple, the most 
widely grown fruit. It contains compounds of sulphur in solu
tion and is strongly caustic, as experience quickly demonstrates 
to the open eye. For this reason it must be diluted for use on 
foliage and it cannot be employed, even when diluted, on peach 
or Japanese plum foliage; it injures grape, pear, raspberry, and 
potato foliage. The dormant spray for scale insects is applied 
during the dormant season, not because the insects are more 
susceptible at that period, but because that is the only time when 
a solution strong enough to kill them can be used without injuring 
foliage. Peach leaf curl, however, is controllable only during 
the dormant season since the buds are invaded by the fungus 
very early in the spring and spraying at any strength after 
infection has once taken place would be futile. 

Most fruit growers purchase prepared lime-sulphur in concen
trated forro, since its manufacture is not particlllarly easy with 
the equipment available on most farros and the composition of 
the home-made material is fully as variable as that of the pro
prietary brands. It may be made from these ingredients: 
sulphur, 100 pounds; stone (lump) lime, 50 pounds; water, 50 
gallons. Manufacture begins with slaking som e of the li me, using 
no more water at first than the slaking lime will keep warm. 

I 
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Sulphur, lime, and water are then added, in small quantities, in 
rotation; the completed mixture is boiled for about 1 hour. The 
resulting líquid, after the sediment has settled, is clear, deep 
amber in color, and usually has a specific gravity of 30° to 35° 
on the Baumé scale. This is the "concentrated" stock solution 
commonly sold. 

For orchard use the concentrated solution is diluted. Seven 
to ten gallons of water with each gallon of the concentrated stock 
solution make the material used in dormant season applications 
and for summer use to each galion is added between 30 and 40 
gallons of water, the exact dilution depending on the concen
tration of the stock solution. In other terms, the formula just 
given provides a stock solution sufficient, when properly diluted, 
to make about 500 gallons of material for the dormant spray or 
1,500 gallons for summer use. 

For dusting, sulphur has been the principal fungicide used. 
Chemically pure flour of sulphur, regardless of the fineness of the 
particles, does not make a satisfactory material for dusting, 
because of the tendency of the particles to adhere to one another 
and thus to forro agglomerations large enough to interfere with 
proper delivery and distribution on the tree. This difficulty 
is obviated by the admixture of one of several materials called 
"fluffers;" the so-called "pm·e" sulphur as sold for dusting 
pm·poses, contains a small percentage of "fluffer." Fineness 
of the particles is indicated in terms of the number of meshes 
per inch in a bolting cloth, actual or theoretical, through which 
it would pass, it varies from 200 to 5,000. The coarser particles, 
i.e., those in the 200- to 700-mesh class, are of doubtful fungicida! 
value, but a 200-mesh sulphur contains a very large proportion 
of particles much finer than the indicated maximum. 

Mixed with arsenate of lead powder, sulphur constitutes the 
"9ü-10" combined insecticide and fungicide rather commonly 
used on apples. The tenderness of peach foliage leads to the 
addition of lime to the mixture and the standard combined dust 
for this fruit is an "8ü-1ü-10, " though 8ü-5-15 is recommended 
occasionally. In formulre embracing these ingredients, the 
proportions by weight are stated in this order: sulphur, arsenate 
of lead, and lime. Most of the proprietary nlÍ.' .. 'tures contain 

sulphur and arsenic. 
Sulphur dusts can be used on foliage too tender for lime

sulphur sprays, and even in fruits whose foliage is tolerant of the 
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spray the finish of the dusted fruit is often superior to that which 
has been sprayed. Dusted fruits are not, however, popular 
with pickers and have sometimes made difficult the retention of 
a harvesting crew. 

Dry-mix or dry-mi"< sulphur-lime has been used chiefly on 
fruits whose foliage is injured by lime-sulphur, particularly on 
peaches and J apanese plums. Its eligibility for use on tender 
foliage is due to the presence of sulphur in suspension rather than 
in solution. For a long time the difficulty of carrying sulphur 
in water suspension seemed insurmountable because of the 
"unwettable" nature of sulphur and the cumbersome, now 
superseded, self-boiled lime-sulphur was the only fungicide 
available where Bordeaux or lime-sulphur could not be used. 
If, however, calcium caseinate is thoroughly mixed with sulphur, 
the mixture can be suspended in water very readily. This 
property of calcium caseinate is utilized in the dry-mix sulphur
lime, which is made from thesc materials: sulphur, 16 pounds; 
hydrated lime, 8 pounds; calcium caseinate, 1 pound. The 
three ingredients are thoroughly mixed, then stirred into a ·thin 
paste with water and finally diluted with water to make 100 
gallons. Sometimes, when this spray is to be applied just 
before harvest, the hydrated lime is omitted, to avoid leaving 
any conspicuous residue on the fruit. 

Dry-mix sulphur-lime should not be confused with dry lime
sulphur, which is a standard lime-sulphur, to which a small 
quantity of so me "stabilizer" has been added in solid form. 

OTHER MATERIALS 

Materials other than those ah·eady discussed are occasionally 
used in orchard spraying. The so-called spreaders have no 
fungicida! or insecticida! value of their own, but mixed with 
other materials make them spread more evenly and adherc 
better. These are for the most part casein compounds. There 
is considerable difference of opinion as to their value. Certain 
sulphides, particularly those of potassium and hon, are occasion
ally used against mildew. These are of secondary importance, 
however. 

Wood borers, which pass their feeding stage within the plant 
and do not feed on its exterior, are not controlled by ordinary 
spray applications. In fact the use of an insecticide-and this 
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is not a spraying material-is feasible against only one of them; 
this, fortunately, is the most destructive in the orchard, namely, 
the peach borer. Since the eggs are laid on the bark, near the 
surface of the soil, the young larva is susceptible to attack. 
This is accomplished by spreading on the ground in early Sep
tember an ounce of paradichlorobenzene (known commercially as 
P.D.B. or Krystal gas) in a ring sun-ounding the tree, but 2 
inches from it. The gas volatilized from this material kills 
borers. To prevent too rapid volatilization and escape of this 
gas, a mound of earth is raised around the tree, kept there for a 
month and then removed. It should, however, be replaced 
with a fresh mound before cold weather sets in, to prevent winter 
killing of the bark, which is likely to be tender, because of its 
exclusion from atmospheric influences. Use of this material 
on trees under 4 years of age is not without danger, though it is 
frequently successful. 

Another material in rather common use in some parts of the 
country that classes neither as a fungicide nor as a stomach or 
contact poison but is nevertheless effective against the attacks 
of certain insects goes under the trade name of tree tanglefoot. 
It is an e:-.:tremely sticky compound that serves as a repellent. 
N arrow bands of this material placed around tree trunks prevent 
injury from climbing cutworms. The same material is used in 
vineyards to band both vine trunks and trellis posts. 

The present list of materials used for orchard spraying and 
dusting has been evolved after considerable trial and error, but 
cannot be regarded as permanent. No material in use today 
can be considered ideal for all or even most of the many purposes 
and pests for which it is used. Nicotine sulphate is relatively 
too ell:pensive; commercial lime-sulphur preparations cause too 
much burning of foliage or russeting, dropping, or dwarfing of 
fruit; lead arsenate does not give satisfactory control oí curculio. 
Many factors affect the usefulness of any material. Above all, 
it must be effective, it must not seriously injure the host plant, 
it must not affect the sala.bility of the fruit, it must adhere 
well, and it must be reasonably cheap. Price is subject to wide 
fluctuations. A new pest may increase the use and affect the 
price. Because some of the materials used are by-products of 
chemical manufacture, changes in other industries are likely to 
bave their effect. The electrical industries, through their 
f'normous consumption of copper, bave been effective in causing 
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a relati ve abundance of arsenic, which is obtained as a by-product 
in copper smelting. Similar changes in some other industry 
migbt make available othcr materials not now considered because 
of price. Prices fl.uctuate from year to year. Beyond all this, 
however, price is not the only consideration¡ the cost of applica
tion varies also. Tbe alert grower may find himself shifting 
from one material to another and perhaps back again, as circum
stances change. Indeed, much of the changing from dust to 
spray applications, or vice versa, has been due to variations in 
the relativa costs of materials and of the labor of applying them 
or to ability to cover a given acreage within the time límit during 
which coverage is critica!. Whatever material is used, excepting 
the contact insecticides and whatever may be the method of 
application, however, tbe cardinal principie underlying its use 
will be "save the sm·face and you save all." 



CHAPTER XVIII 

SPRAYING SCHEDULES 

With t he coming of spring a wave of reawakening vegetation 
moves northward ata rate which averages 10 to 15 miles a day. 
This rate varies, however, with local conditions such as alt itude, 
proximity to large bodies of water, and relative amounts of cloudi
ness, and the wave may flow by large isolated areas where vegeta
tion is still dormant. So wide are the differences in plant 
development at one t ime within the United States, that Florida 
starts shipping strawberries before t he coldest weather sets in 
t hrough the northern states, and California sometimes ships 
ri pe cherries while t he cherry orchards of northern Michigan are 
in bloom. 

With the wave of opening buds progresses another wave-of 
revivified pests. Insects and fungi, too, respond to the returning 
spring. To control these pests resort is had to the use of certain 
spray materials or combinations of spray materials whose appli
cations are timed with reference to vulnerable points in the life 
histories of the parasites. The combination of spray treatments 
rccommended for a particular kind of fruit is formulated in its 
spray schedule, which is essent ially a set of rules telling when 
spray applications should be made and what materials should 
be used. These various schedules are based on the assumption 
t hat evcry year all of t he more, and many of the less, important 
pests will be present to an injurious extent. They assume also 
t hat each year the same pests will appear at the same t ime and 
cause about the same amount of trouble if left unchecked. 
These assumptions, however, are not altogether warranted, for 
there is great variation from season to season and from place to 
place in the seriousness of particular pests and particular diseases. 
For example, the codling moth may be making its nocturnal 
visits to sout hern apples before the buds bave well started in 
nort hern orchards and scab spores may be discharged in the 
Ozarks while in New England the leaves in which the fungus 
spends t he winter are still buried in snow. The Connecticut 
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peach grower may be applying the dormant spray to control 
leaf curl while the Georgia pcach grower is fighting curculio 
and brown rot. The nation may unitedly observe Mother's 
Day or raisin week, but it could hardly unite on a single codling 
moth day or brown rot week. There is, then, no possibility of 
assigning uniform dates for spray treatments throughout 
the United States. 

Many states, even, are so large and so varied in their topog
raphy that a uniform date for a particular spray throughout 
the state is impracticable. For example, the difference in the 
blossoming date along the east shore of Lake Michigan may 
amount to two or three weeks, and within sevcral New York 
counties along the Lake Ontario shore pronounced differences 
occur within a few miles. In mountainous regions, east and west, 
diffcrences in altitude make considerable differences in time of 
blossoming. Even at the same spot the blossoming date varies 
considerably from year to year ¡ the El berta peach has bloomed in 
an orchard at Columbia, Missouri, as early as Mar. 15 and as 
late as Apr. 17. 

These variations necessitate the use of the trees themselvcs, 
rather than the calendar, as the guide to the proper time for 
applying spray treatments. Arsenate of lead applied to a Maine 
apple orchard when the petals are dropping in Virgínia would 
be wasted¡ it could not, at this time, cover the tissues on which 
the codling moth larva feeds, because the buds would still be 
closed. If, however, apple growers everywhere follow the rule 
of applying the arsenate of lead when the petals are dropping 
from the blossoms, they will hit upon the proper time, regardless 
of locality or season. The spraying schedulc, then, is really a • 
schedule and nota ''calendar" of spraying operations. 

FACTORS DETERMINING THE GENERAL CH ARACTER OF THE 
SPRAY SCHEDULE 

The pests themselves vary in their prevalence. Apple trec 
anthracnose necessitates special spraying treatments in some 
sections of the Pacífic Northwest¡ it is unknown in eastern 
orcbards. Blotch is the most serious fungous pest of the apple 
along the Ohio River¡ the majority of apple growers a day's 
journey to the north bave never seen it. Black rot, a common 
disease of the fruit oí the apple in Illinois, works on branches, 
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but rarely on the fruit, in Michigan. N ew Mexico orchards may 
be visited by four or fi ve broods of the codling moth in one season 
while Maine Q,rchards in some years see only one and a partia} 
second; many New England fruit growers control this pest better 
with two sprays than those of Colorado with five or six. In the 
Coos Bay district of Oregon apples are never infested with codling 
moth because the nights are too cool for the moths to fly but away 
from the coast this pest finds congenial conditions. Enough 
variations of this sort occur to make a schedule of spray treat
ments vary, not alone in time but also in the number and the 
nature of the treatments. This explains why the spray schedules 
that are recommended for use with a particular kind of fruit 
within a single state or district are in many cases accompanied 
by a paragraph or two of comment on modification to meet local 
conditions. It explains also why rigid adherence to a particular 
schedule sometimes gives good results in one case and poor 
results in another. 

At least 59 apple diseases caused by fungi have been found in 
the United States; of the pear, a much less e"-tensively grown 
fruit, the known fungus diseases number 39. In all probability 
as t ime goes on more will be found. Many of these are not 
serious or common enough to warrant special attention; some 
cannot be controlled by spraying, and many are more or less 
localized. With all eliminations made, however, there remains 
a rather formidable array of insects and fungi against which 
provision must be made by spraying. The accompanying 
complete spray schedule for Michigan apple orchards enumerates 
nine pests, eight insects, and one fungus; the correspon ding 
schedule for Missouri enumerates thirteen pests, seven insects 
and six fungi. Some of these items are group classifications; a 
detailed tabulation would increa~e the number somewhat. 

COMBINATION SPRAYS 

Control of some of these pests requires more than one spraying 
a season; four sprays are recommended to control codling moth 
and six for scab in Michigan, and in Missouri four for blotch. 
Tabulation shows that, if all the pests were combated separately, 
each t ree would be sprayed 20 times each season in Michigan and 
about 40 times in Missouri. Fortunately some applications per
forro double duty. The arsenate of lead applied to control cod-



248 ORCIIARDING 

ling moth also checks the canker worm and the late Bordeaux 
application to control blotch also takes care of thc sooty blotch. 
Therefore the complete Michigan schedule actually calls for ten 
insccticide applications and six of fungicide, while the Missouri 
schedule indicates 10 insecticide and 7 fungicide applications. 

These are, in actual practice, combined further. For the 
u calyx" spray of the Michigan schedule, for example, in the 
tank with the solution of lime-sulphur may be placed the arsenate 
of lead and if necessary the nicotine sulphate. The one tankful 
as sprayed out, then, contains three materials-one fungicide, 
and two insecticides. The amount of water is not increased with 
the addition of new ingredients; the 97Yz gallons of water t hat 
are mi.xed with the 2,% pounds of lime-sulphur also carry the 2 
pounds of arsenate of lead, and the pint of nicotine indicated. 
Similar combinations are possible throughout this schedule, and 
the total sprayings necessary for the complete schedule number 
only seven in Michigan and seven in Missouri. In a few cases, 
incompatability precludes some combinations, but schedules are 
adjusted to meet these conditions. · 

FITTING THE SPRAY SCH EDULE T O L OCAL CONDITIONS 

In fitting the various schedules to his own orchard the fruit 
grower may save some money or lose a considerable amount . . 
The schedules are based on t he assumption that all the pests 
enumerated are present and injuriously active in every orchard 
every year. Actually this is not the case. Red hug is not of 
widespread occurrence, but it may become serious where it 
exists, or it may spread into new territory. The seriousness of 
aphid infestation varies greatly from year to year. If aphids do 
not happen to be numerous, the omission of nicotine from the 
early application will not lead to serious damage, but only too 
frequently this omission has been followed by the ruin of half the 
crop (Fig. 124). In fact, the seriousness of infestation of most 
pests varies greatly. In some years the pre-pink application for 
scab can be omitted. Cases like this challenge the fruit grower's 
skill and judgment. To use the dormant spray on apple or 
pear t rees when it is not actually required increases the cost of 
producing an average crop at least 2 cents per bushel without any 
compensating return. Nevertheless, many growers make this 
application because they regard the published schedule as a set of 
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rígid and unvarying rules. To the uninitiated 2 cents per bushel 
may seem a small ítem, but seasoned fruit growers regard it 
respectfully. The seriousness of some pest infestations can be 
foretold considerably in advance i the need of a dormant spray 
application in March can be determined in the previ ous N ovem
ber. Others cannot be predicted as surely and it may be found 
in September that some treatment scheduled for the previous 
August should not have been omitted or that it was applied a 
week late. In some cases very nice judgment is requiredi a very 
wet spring usually brings abundance of early scab infection, 
while light early infection accompanies a very dry spring. In 
the one case spraying is clearly necessary i in the other the saving 
effected by omitting an application of spray material may justify 
taking a chance. 

Besides weather, varietal peculiarities should be considered. 
Oldenburg, Mcintosh, Northern Spy, and Fameuse are among 
the varieties notoriously susceptible to scab i some other varieties, 
such as Grimes and Baldwin, are much less susceptible. In some 
regions Baldwin, however, seems to be particularly susceptible 
to attack by the larva of the late brood of the codling moth. 
The Green Gage plum is singularly lacking in resistance to brown 
rot. Peculiarities such as these must be recognized and con
sidered in any modification of the spray schedule. 

In any case the certain saving in spray material and in labor 
resulting from the omission of any ingredient or any application 
must be balanced against the probability and amount of the 
possible loss. Nowhere in the orchardist's management is 
keener judgment needed and nowhere can his knowledge and 
experience be more profitable to him than in his spraying, but 
nowhere can he lose money so easily by a mistake and unless he 
has both experience and knowledge he is safer in following the 
schedule, even if it is rather expensive. It would be folly to 
carry fire insurance on a fireproof building, but good management 
to insure a building that is not fireproof, even though the fire is 
not expected or desu·ed. Similarly, it may be good business not 
to spray for a pest which has not been prevalent and seems 
unlikely to appear in serious numbers, but assumption that a pest 
which was prevalent last year will not be serious this year must 
be foundcd on something besides hope or fond desire. 

In onc respect the schedules should be followed rigidly i this 
is in the timing of the applications. They are not infallible, but 



MICHIGAN SPRAY ScaEDULE FOR APPLES 

1. Dormant. Apply as lnte Líquid lime-sulpbur, 
ns ndvisnble before growtb gallons in 100. 
begins. 

12~ Scale insecte. 

-····-····-·---····-·--·············'.-·······················OR·······················i·················· 
la. Delayed dormant. Ap

ply in the period beginning 
wben tbe buda sbow sil very 
and ending when the lea ves 
sti~k out from fruit-buda 
like "squirrel's ears." 

2. Pre-pink. Apply soon 
tbe delaycd dormant sta¡¡c. 
Begin soon after tbc" sqUlr
rcl's ear '' atage and finish 
not later tban wben lenves 
turo back from buda. 
(Ideal stagc sbown at left.) 

Líquid lime-sulpbur 
gallons in 100 plus 
sulphate (40 per cent), 
in 100 gallons. 

Líquid lime-sulphur 2~ gal- Apple scnb. 
Ions in 100, or Bordeaux (see 
supplementary instructions 
for npples). 

Lead arsenate powder, 2 Bud-motb. 
pounds in 100 gallons. 

!ice) and 

Líquid lime-sulphur, 2H gal
lons in 100, plus lcad arsc
nate powder, 2 pounds in 
100 gallons. 

Apple scab, bud-motb, 
green fruit-worm. canker
worm and other chewing 
insccts. 

Should be made only wben 
acale insecte are present. 

Tbis application sbould be 
made when apbids arc pre
sent or infestation is ex
pccted. It "~U also control 
scnle insecte. Very thor
ougb spraying is necessary 
to control aphids. Every 
aP.bid must be bit to be 
klllcd. 

Lead arsenate should be 
added i f bud-motb is present. 

This is one of the most im por
tant applications for tbc 
control of scab. 

3. Pink (cluster stage). Ap
ply ns soon ns blossom buds¡------------+-----------·1------------
separate in tbe cluster and 
finisb before tbe blossoms 
o pen. 

Nicotine sulpbate (40 per 
cent), 1 pint in 100 gallons. 
if needed for aphids or 
red-bug. ' 

Red bug (dark). Apbis. If red bug (dark form) is pre
sent in numbers add nicotine 
at tbis time. Tbis "~U also 
kill any apbids not killed by 
tbe deiayed dormant appli
cation. 



Liquid lime-sulphur, 2;\-2 gal
lons in 100, plus lead arse
nate powder, 2 to 3 pounds 
in 100 gallons. 

Scab, codling-moth, and 
other chcwing insecte. 

This should be completed as 
soon as possible after the 
blooming period to ~ve 
grealest protection agamst 
sen b. 

4. Calyx (peta! fall). Should 
bc made when most of thel------------------------l---------------------1----------------------
petals arc off. 

5. Ten day or two weeks. 
Sprnying should bc com
pleted 2 weeks aftcr petats 
bave fallen. 

6. Thirty day. Should be 
completed 30 days after the 
petals bave fallen. 

7. Sccond brood. Exact 
timc to bc determincd ench 
ycnr, usually nbout tho firat 
week in August. 

Nicotine sulphate (40 per Rcd bug (both spccies). 
cent) 1 pint in 100 gallons, 
if nceded for red bug. 

Liquid lime-sulphur, 2;\-2 gal
lons in 100, plus lead arse
nate powder, 2 to 3 pounds 
in 100 (<nilons. 

Liquid lime-sulphur, 2;\-2 gal
lons in 100, plus lead arse
nate powder, 3 pounds in 
100 gallons. 

Liquid lime-sulphur, 2H gal
lons in 100, plus lead nrsc
nato powdcr, 3 pounds in 
100 gallons. 

Codling moth, scab, and 
!esser apple worm. 

Codling moth and scab. 

Codling moth and scab. 

Thi• is the best time to kill 
red-bug. 

Experienced growers may de
lay tbis application 1 to 2 
weeks, depending upon 
weather conditions and the 
previous control of scab. 
Most growers "~11 do well to 
begin it on t he tenth day. 

Tn some seasons this appli
ca.tiou may be omitted. 
This must bc determined 
nccording to the •ea.son and 
prevalenco of codling moth. 

Tbc li mc of this npplication is 
dctcrminod by the emcr
I!Cnce of tho first brood 
moths. Official announce
mcnl io ronde by tho cnto
mologiat, through tbc 
county ngonts. 
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MissoURI SPRAY ScHEDULE FOR APPLES 

Number and name of apray 
and wben to apply 

(l) Dormant or delayed dor-
mant. Any time after tbe 
!caves dro~ in the fall and 
unti I tbc b ossom buda bcgm 
to open in tbe spring. Gen-
crally most aatJsfactory just as 
buda are swclling. 

Special spray. When buda are 
operung and apliid eggs arc 
hatcbing. 

(2) Ftrst sum mer aprny (cluster 
bud). Whcn mdt vidual flower 
buds in tbe cluster begin to 
scparnte, but before thcy 
o pen. 

(3) Second summer spray 
(calyx). Start wbcn bloom ts 
two-lbtrds off and finish be-
fore tbe blossom enda close. 
Most important single sum-
mer spray. Sbould bc applied 
wtthin a week arter petals fall 
to bc most effect.ive. 

(4) Third sum mer apray. With-
in 12 to 14 days after calyx 
ap ray. (If curculio injury is 
severe, apply witbin 6 or 7 
days alter calyx apray, using 
lime-sulphur lX to 50 and 1~ 
pounds arscnate of lead.) 

(5) Fourth sum mer spray. Ap-
ply 12 to 14 days arter th'f.fcre-
ccding summer spray, or o. 4. 

(6) Ftfth summer spray. Ap-
~Y about 12 to 14 days alter 

o. 5. 

(7) Sixth summer spray. Ap-
~Y about 12 to 14 days after 

o. 6. l\1ake la ter sprays at 
intervals of 10 days to 2 weeks, 
wbere apple blotch, bitter rot, 
or ph oma spot is serious. 

For control of 

San José acale a nd other 
acale msects. 

Plant li ce (a p hi d s). 
Only when acrious. 

Plant lice (n~hids), ap-
ple scab, cnf spot, 
curcuJio, cankor worm. 

Codling moth, plant 
!ice (aphids), apple 
scab, lea! spot, cur-
cullo, canker worm~ 
!esser apple worm. 

Apple blotch, curculio, 
codling moth, !esser 
apple worm, apple 
scab, leaf spot, p boma 
spot. 

Apple blotoh, ourculio, 
codhng moth, !esser 
ar.plo worm, s o o t y 
b otch, pboma spot. 

Codling motb, I esser 
ar.plo worm, apple 
b otch, b i t t e r rot, 
aooty blotch, curculio, 
pboma spot. 

Codhng motb, !esser 
ar.ple worm, apple 
b otcn, b i t t e r rot, 
sooty blotcb, curculio, 
pboma spot. 

Wbat to use 

Ltme-sulphur 1 to 7, or lubri-
catin9 oti emulsions, cold or 
boilc oil soap emulsion, 1~ 
to 50. Proprtetary mtscible 
oils at dilution marked on 
contniners. 

Oil emulsion 1~ to 50, or nico-
tinc sulphatc ~ pint m 100 
gallons h me-sulpbur, diluted 
1~ gallon• to 50. 

Lime-sulphur lH' to 50 ws 1 
pou nd nrscnatc of lead. ben 
aphids nre abundant, add nico-
tme sulpbate ~ pint to 100 
gallons of spray mixture. 

Limc-sulphur l X to 50 ~ 1 
pound arsenatc oí lead. en 
aphida are serious, add nico-
tine sulpbate~pint to 100 gal-
Ions spray mixture. Onaccount 
or danger ofinjurytofruit,Bor-
deaux should not bc used 
earlier than 12 to 14 days after 
the calyx apray. 

Lime-sulphur lX to 50 fJb• 1 
pound arscnate of lead. ere 
apple blotch or pboma s pot 
is serious, use Bordeaux mix-
ture (3-4-50) instead of lime-
sulpbur. 

Limc-sulphur lX to 50 plus 1 
pound arsenatc of lead. If 
apple blotch or phorna spot is 
serious, use Bordeaux (3-4-50) 
instend of limc-sulpbur. 

Lime-sulphur 1 to 50 plus 1 
pound arsennte of lead. If 
a~ple blotch, bitter rot, or 
p oma s(:ot is sertous use Bor-
deaux 3-4-50) mstead of 
limc-sulphur. 

Sam e materials in the sam e 
pro porti o ns as for the fifth 
summer spray. 

. 

equipment and knowledge which would just ify departure in this 
respect are rare indeed. The timing is based on phases in t he 
life history of the pests or their hosts which render control feasible 
at one time and not at another. Scab spores may lie inactive 
one day and, with a rain intervening, infection may be well 
advanced two days later (Fig. 129) . Sometimes when spraying 
has been discontinued because of rain and resumed perhaps 24 or 
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FIG. 129.-The "pre-pink" stage of the apple blossom cluster. For scab 
control 3 days' delay at this time in applying a fungicida might just as well be 
3 mont.hs or a year's delay. 

FIG. 130-The " cluster-bud" or "pink" stage of the apple-blossom cluster, 
another critica! stage in timing spray applications. 
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48 hours later, the break is indicated by the distinctly heavier 
infection in the trees which were unsprayed during the rainy 
period. Application of the so-called "calyx spray" can be com
pletely successful only within a few days. At no point in the 
business of fruit growing is the old adage that "a stitch in time 
saves nine" more applicable. 

SPRAYING EQUIPMENT 

Not only must spraying begin on time; it must end on time. 
Codling moth larvae are not frightened by the sound of the 
sprayer on the distant side of the orchard, and they keep on work
ing until they are poisoned. Equipment must be more than ade
quate to cover the orchard in the allotted time, since allowance 
must be made for interruptions from unfavorable weather, 
breakdowns, and the like. Experience shows that the elapsed 
time from the beginning to the end of an application may be 
double the time spent in actual spraying, and effectiveness may 
decline rapidly toward the end. The last tree sprayed is likely 
to be as important as the fust. Lack of adequate equipment 
places the orchardist in a dilemma; if he sprays thoroughly, so me 
of the trees will not be protected in the proper time and if he tries 
to cover the whole orchard in time all the trees are imperfectly 
protected. A small outlay in spare parts may deprive the fruit 
grower of an occasional excuse for going fishing, but it keeps the 
sprayer moving. 

Successful control of orchard pests hinges not only on spraying 
with the right materials at the right times; it depends to an equal 
extent on the thoroughness of application. Evidence on this 
point is furnished by the fact that fruit from the tops of tall 
trees where good spraying is difficult seldom grades out as well 
as that harvested from the lower limbs of the same trees, though 
conditions for scab development are less favorable there. Not 
infrequently three-fourths of the blemished apples are harvested 
in the top fourth of the tree. Foliage, fruit, and bark are fully 
protected only when their entire surface is covered with a film of 
the spray material. This necessitates the use of more material 
per tree than is common in many orchards; trees which require 
10 to 15 gallons of material for thorough coverage often receive 
only a third or a half of that amount. 
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SPRAYING NON-BEARING TREES 

Many who follow the spray schedules closely when the crop is 
good neglect to spray when the crop has failed. This course 
should be followed only after careful consideration. For some 
fruits, the sour cherry and the gooseberry, for instance, the spray 
schedule is designed primarily to combat foliage pests, thosc 
attacking the fruit itself being of secondary importance and held 
in check by the measures which control the foliage parasites. 
In these cases, there is as much reason for following the complete 
spraying schedule in an "o ff" year as in the bearing year. Fail
ure to do this, though not ref!ected directly or immediately in 
crop yield or grade, may prove disastrous to the future health 
and productivity of tbc trees. For some fruit crops, however, 
as the apple and grape in many sections, the spray schedule can 
be materially curtailed during an off season without injury to 
the tree, for it is designed clllef!y to control pests attacking the 
fruit. Similar considerations should govern the spraying of 
young trees prior to their bearing. If these trees require foliagc 
protection at all, their vigorous growth should receive cognizance. 
Through a large part of the growing season formation of new 
leaves is almost continuous on rapidly growing shoots, and in a 
few days after a spraying, though the material was applied per
fectly and adhered perfectly, the tree may bear a considerable 
amount of unprotected foliage. 

SPRAYING IS INSURANCE 

The practice of spraying has often been likened to the taking 
out of an insurance policy against losses due to insects and dis
eases, and its cost to the insurance prcmium. Accident and sick
ness are sure to corne; so are losscs from insects and diseases. 
The nature of the spraying schedule, like the nature of the insur
ance policy, should depend primarily on the risk, and secondarily 
on the cost involved. If complete protection is to be guaran
teed, a full schedule must be provided; but in many, if not most, 
cases, protection beyond a certain point or degree is hardly 
necessary. The individual is warranted in taking certain chances, 
and the fact that he takes them doesnot stamp himas foolhardy. 
Whether he is wise or foolhardy depends on what chances he 
takes, on how well acquainted he is with bis own conditions, on 
the nicety of bis judgment. For the fruit grower this involves a 
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knowledge of environmental cond.itions, of varieties, pests anrl 
market conditions. The wise individual will take out his insur
ance in a sound company. Similarly the wise grower depends on 
well-tried standard spray materials, manufactured and sold by 
reliable firms and leaves exporimenting to others. Tak:ing a 
chance on omitting some important spray from the schedule is 
comparable to permitting the insurance policy to lapse tempo
rarily. Sometimes it works out all right, but often it does not. 

The simile that likens spraying to insurance, though generally 
accepted, is, however, really only suporficially applicable and 
obscures some rather important differences between the two. 
Insurance provides reimbursement for losses; spraying prevents 
t hem, but it provides no refund in case of failure. Insurance 
costs are graduated aocording to the probabilities of occuiTence 
of the various contingencies against which provision is made, 
while spraying expense depends on the cost of the materials 
required and the number of applications necessary and it has 
little relation to degree of necessity; indeed, one o f the _most 
expensive items in the schedule is protection against aphids, 
whose occurrence is extremely uncertain. 

If spraying requires any analogy, the process of immunization, 
though not perfectly comparable, approaches rather closely in 
some respects to filling the requirements. Immunization pre
vents the contraction of certain diseases or reduces the severity 
of their attacks; ordinarily it is applied, however, only as prob
ability of its need develops. In well-regulated communities, 
inoculation against typhoid fever is not necessary, but in civil 
emergency and in military life the menace from t his disease is 
great enough to justify universal inoculation. Under no cir
cumstances, however, is treatment for purely tropical diseases 
necessary in north temperate regions. Similarly, in the apple 
orchards of Illinois, warfare on San José scale must be unremit
t ing; in Michigan it can be treated whollyas an emergency meas
ure and in most Vermont orchards it is never necessary. 

Fitting a spray schedule to a part icular orchard requires cog
nizance of more factors t han determination of the need of 
immunization. The latter is decided on the basis of probability 
of infection, while departure from the full spraying schedule 
necessitates consideration of four variable quantities: the prob
ability of the pest's occurrence, t he damage it can do, the cost of 
prevention and the valu.e of t he crop. Sometimes the saving 
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warrants the risk, but the risk must gcnerally be small to justify 
any curtailment o f the schedule, however large the possible saving. 

Improvement in the mechanical aspects of spraying is often 
more economical and always safer than curtailment of the sched
ule. J udicious location of water-supply f acili ties with a view 
to saving long hauis before and after each spraying, and arrange
ments at the sources to ensure rapid delivery of water to the 
sprayer will effect material economies. In many orchards much 
more time is spent in filling the tank than is devoted to actual 
spraying. Sometimes an additional well saves the cost of one 
spraying a year through reducing the cost of all. Engine and 
pump should not only work well, but they should be of types 
suitable to the work. Seemingly trivial matters may be very 
important. Selection of the disk proper to the operation at 
hand or replacement of a worn disk at the cost of a few cents, 
besides saving material and time, is likely to ensure better cover
age. Economies of this sort are effective with every application 
made, and most fruit growers can cut spraying costs more effec
tivcly and more safely by looking carefully into these items than 
by curtailing schedules. The few best fruit growers do both. 

One parallel between immunization and spraying is generally 
overlooked. Vaccination has made smallpox, once very com
mon, so rare that the new generation hardly knows or fears it 
and does not fully appreciate the virtue of the treatment which 
has produced freedom from this scourge. Its very efficacy has 
dulled appreciation of its worth. Similarly, rigorous combating 
of some pests has so nearly eradicated them from single orchards 
that careless treatment may for a time go unpunished. This 
lcads to further laxity, increasing until a severe penalty is exacted. 
Even the most conscientious fruit growers generally have to pay 
at some time for tuition of this kind and some men take expensive 
post-graduate instruction in this subject. 



CHAPTER XIX 

FINISHING TOUCHES 

Nautical lore contains numerous instances of ships returning 
from long voyages only to be wrecked at the entrance to the home 
port. Likewise, many a promising fruit crop has been carried 
safely through most of the season only to bave its success marred 
near the end by circumstances more fully within the grower's 
control than the difficulties already surmounted. Success in 
producing crops and in protecting them from insects and fungi 
is more commou than success in handling them so as to realizc 
the utmost on their salability. More fruit is lost at the grading 
table and more profit is lost th.rough lack of grading than is taken 
by insects and disease; beyond tlús stage of handling are other 
possibilities of loss that only too frequently become actualities. 

Fruit growers as a class are comparable to manufacturers who 
bave mastered the factory process to the extent of producing a 
useful article, but have failed to provide adequately for making 
it attractive and for distributing it properly. When he buys a 
keg of nails, the fruit grower specifies the size he wants and 
resents receiving a mixture, but he has not extended the same 
service to his own customers, failing perhaps to realize that 
fruits of various sizes have various trade uses, almost as defi
nitely as nails. He expects, when he buys a sprayer, that it will 
be painted, partly for the sake of appearance and partly because 
it willlast longer, yet he has frequently been remiss in providing 
for appearance and keeping quality in the product he markets. 
Much of the success exemplified by the rise in t he consumption 
of oranges from 4,000,000 boxes in 1889 to 35,000,000 boxes in 
1923 is due to the interest taken by the growers' organizations 
in the fruit after it leaves their hands and to their efforts toward 
making almost impossible the purchase of poor oranges. 

Those familiar with the operation of manufacturing organiza
tions know how frequently the sales department finds occasion 
to complain of the need of better support from the production 
department; without a satisfactory product to market, the best 
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sales organization is helpless. Similarly, improvement in the 
marketing of fruit must, in many cases, begin in the orchard. 
Nowhere has the relation between production and sales been 
more brilliantly exemplified than in the apple industry of the 
Pacífic Northwest. Only a newly settled region could have 
courage to plant millions of apple trees 2,000 to 3,000 miles 
from a market for their product at a time when those markets 
seemed already well supplied from nearby sections and when 
heavy crops in those sections had already brought the threat 
of overproduction and the actuality of extremely low prices. 
Using the varieties grown in eastern orchards it had no novelty 
or superiority to offer in this respect. The success of the effort 
is attested by the average of 38,923 carloads shipped annually 
from 1920 to 1924 and by the presence of western apples in 
practically every fruit store, grocery and restaurant of any 
consequencc. It is one of the great achievements of American 
commercial horticulture. . 

No lustre is takcn from the splendor of this achievement when 
it is stated that much of this success has been due to a favorable 
combination of circumstances. Of course, credit must be given 
the sunshinc and the soi.l, but these are really the least important 
items. The lack of previ.ous orchard experience that charac
terized a large proportion of the earlier fruit growers of this 
section was in reality a great asset, for they were open to new 
ideas and had no bad horticultura! habits to ovcrcome. More 
important still, the greatest and unchanging horticultura! dis
advantagc of the Northwest-distance from market-has been 
a great factor in its initial horticultura! development, for it has 
defeated every attempt to market anything but the best fruit. 
While many eastern apple growers were still trying to force the 
housewife to sort apples out of a second-hand fl.our barrel, the 
green and the wormy apples for pie and sauce, the small apples 
for the children, and the large fai.r apples "for company," their 
distant competitors were doing a far more rigorous sorting at the 
orchard, for poor apples would not pay the freight charges on a 
2,000-mile haul. The adoption of the box package necessitated 
absolute uniformity in the size of the contents, which has 
appealed more to eastern trade than t he package itsclf. 

Not all of the principies founded on western expcrience are 
~pplicable in other regions or with other frui ts. There is profit 
in medium-grade apples if they can be put on the right market 
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chcaply cnough, but transportation charges are equal for good 
and for poor fruit in similar packages and the market returns are 
generally highcr for the good fruit; production of the best grade 
is, other things equal, more likely to be profitable. However, 
the orchardist cannot sort out 25 per cent of his crop for the 
fancy grade without diminishing the value of the remaining 75 
per cent; if he is to make a profit from high-grade fruit the 
percentage of poor grade stuff must be small. As orchards grow 
older this condition becomes increasingly difficult to maintain. 

Tbc production of fancy fruit necessitates close attention to 
all the ordinary phases of orchard management from pruning to 
spraying, but these must be supplemented by some finishing 
touches. Many of these arc connected with the picking of the 
fruit, its grading, its packing, and its storage. Some, however, 
are applied before picking begins. Thinning of fruit,forexample, 
has long bcen a routine matter in peach growing, but the practice 
of thinning a commercial apple or pear crop, though not original 
with the Northwest, received its first general application there. 
Its advantages are numerous. Imperfect fruits, for instance: 
those showing stings, frost rings, or limb bruises, are removed. 
Total yield may or may not be reduced but the fruits that are 
left attain greater and more uniform size. Harvesting costs are 
reduced almost enough to compcnsate for the cost of thinning
if the original set of fruit is heavy. Indeed, thinning has been 
found so profitable, particularly in years of heavy production, 
that the practice has becn extended to most of the tree fruits 
where quality brings a premium. 

Among the finishing touches many practices bave been recog
nized and applied generally by fruit growers. Only a novice 
would pick most fruits without stems, especially perishable fruit 
such as cherries for the general market. Careless indeed is the 
grower who allows bis pickers to tear off fruit spurs in picking 
apples, thereby destroying the fruiting machinery of the tree and 
virtually ensuring punctures in the skin of fruits adjacent in the 
package. Actual count, however, has shown nearly 25 per cent 
?f so me lots of N orthern Spy apples delivered at the packing shed 
to be so bruised as to necessitate culling; much of this bruising 
was due to careless driving over a culvert almost within sight of 
the packing shed. As these apples hung on the tree they were 
perfect-and bringing them to this stage had cost something in 
labor and expense-and as they were delivered for packing they 
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were as worthless as wormy apples. The grower would ha ve been 
ahead financially had he left a quarter of his orchard untilled 
and unsprayed and done his harvesting and hauling carefully. 
Northern: Spy is particularly susceptible to handling bruises; 
t his is one of the small details t hat can assume considerable 
importance. 

CONSUMERS' FANCIES 

The fruit grower, more or less a connoisseur of fruits, long 
assumed that the consumer's knowledge of varieties equalled his 
own and that excellence of quality would be appreciated in t he 
city, even when hidden under a rather unattractive appearance. 
This was in a measure true when cities were small and their 
populations composed chiefl.y of "farm-raised" people, but tim e 
has developed generations of city-bred people who have no fu·st
hand knowledge acquired in a family orchard and no childhood 
associations to make some old plain-appearing favorite, such as 
Roxbury Russet, appeal on sight. Not having t he connoisseur's 
knowledge, these people have developed their own standards of 
excellence; in these, appearance is paramount. There is nothing 
unnatural in this emphasis, for t he fruit grower himself does the 
same thing in selecting products with which he is unfamiliar; 
t he northern apple grower buying a watermelon for his Fourth 
of July dinner selects a Tom Watson and ignores the Irish Gray, 
while the southern watermelon grower is likely to select a Ben 
Davis apple in prefcrence to a Grimes Golden. 

Instances of preference founded on appearance, and particu
larly on color, are numerous. Yellow-fl.eshed red-cheeked 
peaches, purple-skinned or blue plums, blue grapes, and red 
apples have far grcater chances of attracting general favor than 
thc corresponding fruits with other colors. Pink-fl.eshed grape
fruit has not been successful and it is doubtful whether the best of 
quality could sell a yellow raspberry, a white blackberry, a pink 
strawberry, or a blood orange. Large red strawberries usually 
bring better returns than smaller bcrries of better fl.avor and 
texture but po01·cr color. The "finish" acquired by apples and 
pears in the intense sunshine of irrigated sections establishes a 
prcdisposition in their favor. Color preferences are not immuta
ble, as the risc of yellow sweet corn and the withdrawal of favor 
from white peachcs attcst and in somc markets yellow apples sell 
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well, but horticultura! history shows that meeting the demand 
is generally more profitable than trying to change it. 

FRUIT COLORATION 

All this lends interest to the chemical and physiological proc
esses connected with pigment formation and those orchard 
practices that promote it. Color is, of course, primarily deter
mined by the nature of the varieties selccted for planting, but 
much of its intensity depends on growing conditions and subse
qucnt treatment. Some fruits dcvclop their pigments i.rrespec
tive of direct exposme to sunlight. This is true of cherries, 
grapes, and berries of all kinds, in which the full color depends 
principally on a large leaf area. With these fruits, cultural 
practices that promote vegetative vigor and protect and preserve 
the foliage are best suited to develop high color. On the other 
hand, some fruits develop their pigments only when the fruit is 
cxposcd di.rectly to sunlight. If a brilliant color is to be obtained 
with applcs and peaches a particularly luxuriant development of 
foliage must be prevented. This necessitates greater cire in 
irrigation, fertilizing, and soil management in general, and some
times the exercise of some niceties in the art of pruning that are 
not imperative with other fruits. A few apple and peach growers 
occasionally resort to summcr pruning to admit light to their 
ripening fruit, but this practice is by no means general or even 
common. On the other hand, full exposure to sunlight th.rough 
complete defoliation, as sometimes follows spray burn-or occurs 
in cherries as a consequence of leaf spot-may prevent the attain
ment of proper color as well as size. Even in apples, color does 
not depend entirely on exposure to sunlight. Temperatme often 
influences coloring; light frosts at the right season seem to accom
plish what sunlight has failed to do. Some varieties of apples 
devclop a slight color when picked green and kept in storage. 
Undcr thcse circumstances York apples acquire a delicate pink 
tint that was at one time in great demand on the English market 
and in growing Y orks for ex port full colo ring on the tree was 
carefully avoided. Frosts and other temperature phenomena are 
not under the fruit grower's control but he can do much toward 
securing the desirable temperature effects on color and finish by 
choosing varieties that are suited to local tempcrature conditions. 
He can, in some cases, adopt cultural practiccs which intensify 
color. Some outstanding cnterprises, such as the Marshall 
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orchard in Massachusetts and the Hitchings orchard in New 
York ha ve owed much of their success to the brilliant appcarance 
of the fruit produced under the sod-mulch system used in those 
orchards. Sometimes a grower can so arrange his planting as to 
place on the lighter soil those varieties t hat should be red and on 
the heavier soils those that should not . 

FINISH 

Finish, however, is not a matter of color alone. The term 
implies a gloss and texture of skin that appeal to the eye. It is 
more a varietal characteristic and a product of climate than of 
cult ure. This does not mean, however, that the grower should 
fail to take it into account. Fortunately, the environmental 
conditions that are conducive to the development of the best 
finish and storage and market quality in one fruit or in one 
variety are often different from those that are best for another, 
and the wise grower selects his kinds and varieties so as to capital
ize the advantages of his environment rather than continually to 
suffer the penalties for its disadvantages. Appies from a foggy 
region lack luster, but strawberries or plums or grapes do not. 
It is in some measure for this reason that Louisiana is famous for 
strawberries, the Santa Clara valley for plums, W enatchee for 
apples, and not otherwise. The better ap'ple growers of the 
Pajaro Valley cling to Yellow Newton and Yellow Bellfiower with 
which a perfect finish is clear yellow and waxy, and t hey do not 
essay the culture of Winesap and Delicious, which require 
intense sunshine and frosty nights near the harvesting scason to 
attain the brilliant red and glossy standard. The pear growers of 
the Willamette Valley, which is cool and humid, seU their fruit 
to canneries which do not discriminate against a dull, half-russet 
fruit if it has suitable size and quality of fl.esh. They would be at 
a disadvantage in competition with the growers of the Rogue 
River or Sacramento valleys that produce a glossier product for 
the fruit-stand trade of the eastern states, but these differences 
disappear when the fruit is canned. In some cases the choice of 
spraying materials affects the finish of the fruit. 

QUALITY 

With all due weight accorded to appearance the equal impor
tance of quality must be conceded. The consumer may select 
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ccrtain applcs because of theú: appearance, but he would not 
buy apples at all if he had no recollection of enjoyment from somc 
earlier purchases. Most men buy but one wedding ring in a 
lifctime, and one coffin suffices for each person, but the consumer 
is urged to eat "an apple a day." He uses about so much salt 
and so much wheat and will not use more, but his consumption 
of apples is governed chiefl.y by the satisfaction he secures in 

eating them. According to the estimates of dietitians, an 
adequate fruit diet for the Amcrican people in 1922 would be 
about 340,740,000 bushels. Actual production in 1922 was 

estimated at 332,318,400 bushels, or 97,72 per cent of the adequate 
diet. This means that any further expansion of the fruit 
industry as a whole or of the culture of any particular fruit 
depends somewhat on the extent to which the consumer is, even 

in spite of himself, if necessary, protected against buying fruit 
of poor quality, however attractive its appearance may be. 
Apples like Ben Da vis and Ingram and plums like the Lombard 
ha ve been a great boon to the rising banana and orange indus~ries. 

To no small degree, this matter is adjusting itself through the 
gradual specialization of various regions on varieties which attain 
high quality within their borders. No recognized apple section, 
for example, is uniformly superior or inferior in all varieties; the 
Winesap of Virgínia or Wenatchee excels the Winesap of N ew 
York and New England as the Northern Spy and Mclntosh of 
these sections excel the same varieties grown south and west. 
Gravenstein, King, and Rhode Island Greening attain excellence 
in the N ortheast that is rarely approached west and south, 
but the Jonathan, Grimes, and Newton Pippin of this region 
are distinctly inferior. Much of the varietal difference in excel
lence is due to the prevalent temperatures of the growi.ng and 

ripeni.ng season, though the character of thc soil has some infl.u
ence; Northern Spy is generally at its best on rather he.avy soils 
and Mcintosh on lighter. Even in the best location for tbc 

varieties he grows, the orchardist can-and frequently does
throw this advantage utterly away. 

WHEN TO HARVEST 

It has been said that a good time to seU is when somcone wants 
to buy. Not infrequently growers extend this idea to the poi.nt 
wbere they seem to tbink tbat a good time to harvest is when 

j 
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someone wants to consume. This leads them to place on the 
mm· ket full-sized but really immature fruits of many kinds, fruits 
that often lack very much in quality, if not in color. Products 
of this kind may bring good prices because they are earliest on 
the market but they are not the kind that sustain demand and 
they often kill the demand for late maturing, better varieties of 
the same kind. Ton for ton, Champion grapes bave probably 
netted the Michigan grape grower greater profit than the Concord 
but their poor quality makes every ton sold spoil the market for 
several tons of Concord. Duchess apples that are sold green 
on Aug. 1 may bring double the price of better lots of the same 
variety sold 10 days later but these are the fruits that make oid 
men say that apples are not what they used to be. Blackberries 
are truly green when they are red and they are not yet ripe 
when they first turn black; most blue grapes are blue for some 
time before they attain the full measure of their excellence. 
Loganberries do not attain sufficient quality to warrant ship
ment until they are too soft to ship and for this reason they bave 
never been successful in the eastern fresh-fruit trade. On the 
other hand, in American markets custom demands green and 
wholly unripe gooseberries; this ha bit may account for the smaller 
favor accorded the gooseberry in the United States than it 
receives in England, where it is not picked so green. 

Any grower k.nows that to attain high quality most fruit should 
remain on the tree until it has attained full size and proper color. 
He also knows, however, that fruit--except prunes, apricots, and 
peaches for evaporation-must be picked before it drops from the 
tree; this consideration often necessita tes starting picking rather 
early, for there may be much to harvest with a limited amount of 
labor. If picked too early, fruit never develops proper texture 
and flavor and may scald or wilt in storage. This may happen 
even though the fruit is fuily covered by the overcolor. If 
picked too late, it softens quickly and soon breaks clown and 
becomes mealy. Only a small percentage can be harvested 
when conditions are ideal; much of it must be picked a little too 
early or a little too late. The real problem is to reach the best 
compromise and to know which varieties m·e most tolerant of 
premature or of delayed picking. Generally the wiser com·se is 
to leave most fruits on the tree as long as possible if facilities 
for proper care after picking are not available. Since the proc
esses of ripening and decay proceed much more rapidly once 
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the fruit is taken from thc trec, picking should not proceed faster 
than the fruit can be propcrly stored or packed. 

In 1604, an unknown author wrote, in a work on marketing of 
fruit: 

You must note that there be pippins and other winter fruits, although 
of one sorte, and grown in one ground or orchard, that will last better 
then other some; and of some trees growe better fruite then of other 
some of the same sort, & in the very same orchard. For, where the 
sunne hath most power or shineth hottest, the fruite is barder grained, 
bigger, and of a better colour, then they that grow upon the very same 
tree, upon the lower boughes (which are called water boughes) or the 
inner boughes of the tree. For, the raine or moysture that lights upon 
the tree, falles to the lower parts; by reason whereof they never ha ve 
any good colo ur, but are alwaies greene and soft, and eate very waterish; 
which causeth them, they can never !ast long, nor eat kindely. 

These observations still hold good, and though sorting of the 
crop of each tree is generally impracticable, soil variations in 
many orchards induce differences in fruit ripening great enÓugh 
to establish a desirable sequence in picking. One large Baldwin 
orchard in western N ew York is kept half in sod and half in culti
vation, solely to extend the picking season. Fruit on the trees 
in sod is ready for harvest first, and while it is being picked that 
on the cultivated trees is approaching picking maturity. 

To some extent the best time for picking depends prima6ly on 
the probable disposal of the frwt. For local consumption it 
should ripen on the tree until softening begins. This insures the 
maxi.mum size, best dessert quality and the most attractive 
appearance. Apples destined for distant markets or storage 
must be picked earlier and the greater the distance or the longer 
the storage is to be, the earlier after the ground color begins to 
turn yellow must they be picked. In this stage the frwt is said 
to be "hard ri pe." Much depends also on the kind of fruit and 
even on the particular variety. Making more than one picking 
is often advisable with the stone fruits. Summer apples, which 
are generally picked for immediate consumption, soften so 
rapidly, even when picked green, that picking before they are 
fully ripe is often advantageous or even necessary. The majority 
of fall and winter apples should be left on the trees as long as is 
practicable. Jonathans, however, must be picked rather early, 
becausc if they have been left too long on the tree they develop 



FINISillNG TOUCIIES 267 

in storage a spotting so cbaracteristic tbat it is called 11 J onatban 
spot." 

Most pears, on tbe otber band, sbould never be allowed to 
ripen on tbe tree. Tbeir fine eating quality dcvelops only when 
tbey are picked green and are ripened away from dircct sunligbt, 
altbougb if tbey are picked too early tbey shrivel and wilt before 
ripen:ing. All over tbe surface of a young pear fruit are minute 
pores called lenticels, whicb are visible as small ligbt-colored 
spots. Tbese eventually become brown; wben tbis occurs tbe 
openings bave been covered by tbe dcvelopment of a layer of cork 
and tbcre is little danger of tbe fruit sbriveling aftcr removal from 
the trce and it may be picked as soon as it has reached the proper 
size. In most cases, bowever, tbe closing of tbc lenticels occurs 
so early that mucb higher dessert qua!ïty develops if this natural 
11 seal-pac" product is left on tbe tree two weeks longer. For 
distant sbipments, immediate picking may be necessary. Some 
varietics if left too long on tbe tree become gritty, because of tbe 
development of stone cells, and breakdown may setinat tbe core 
thougb tbe outside is still sound. 

Tbougb pears and applcs develop flavor and strawberries 
develop color after tbey are picked, peacbes merely become soft. 
Tbe longer tbey stayon tbe tree tbe better is tbeir flavor. In this 
case tbc common preference for home-grown fruit is justified; 
otber things equal, California peacbes are tbe best pcacbes in 
California, Georgia pcaches the best in Georgia, and N ew Ham p
shire peacbes tbe best in New Hampshire, since tbe carly picking 
necessary for sbipment to a distant point curtails tbe develop
ment of flavor. A comparable condition seems to prevail in 
most varieties of tbe red raspberry and in tbe cherry. 

STORAGE 

The responsibility of the grower is not ended with the picking. 
As soon as fruit is picked, it commences to ripcn, and the riper it 
becomcs the more quickly it breaks clown and decays. This 
happens witb perfect fruit, for mucb of this decay is independent 
of fungi and bacteria. It is physiological; according to some 
autborities it is a self-poisoning of tbc tissues. Tbe process of 
ripening cannot be stopped, thougb it can be greatly retarded by 
keeping tbc fruit cool. Moreover, at day temperatures tbe proc
esses of decay proceed twicc as rapidly after fruit is picked than 
whilc it is still attached to the tree. It should never be pilcd 
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under the trees or left out in the sun, a practice once much in 
vogue to develop color. Sometimes it is packed immediately 
after picking and then placed in cool storage, but in case of delay 
it should be stored temporarily in a cellar or in some other form 
of cool storage. If large quantities of fruitat a high temperature 
are piled in a cool ro om they retain their heat for a long tim e; 
therefore anything that can be done toward cooling fruit before 
it is placed in storage is decidely beneficial. Fruit picked during 
the day may be left out over the next night to cool and then 
transferred to the storage early in the morning. 

Cool or common "air-cooled" storage works on a very simple 
principie. During the fall picking season, the nights are gener
ally cool and the days warm. At night all the doors and windows 
o f the storage shed are op~ned to admit the cool air; during the 
day they are closed to exclude the warm air. 

If no storage is available, an open shelter may be utilized. 
After it is packed, the fruit should be placed promptly in cold 
storage or loaded in the cars. Delay during any of this work is 
costly. All the previous labor and expense of pruning, spraying, 
fertilizing, and general culture may be lost at the !ast minute by 
neglect in the handling of the picked fruit. 

In storage, most deciduous fruits should be kept at tempera
tures as near 32° F. as possible and high humidity should be 
maintained to prevent shriveling. Piling the m·ates in a manner 
which permits air circulation is likely to decrease damage from 
scald, and a type of container which permits some aeration has 
the same tendency. Wrappers retard the spread of rots from 
one fruit to another, and oiled wrappers are particularly effective 
in reducing scald. 

With fruits, as with other products, the real finishing touches 
are put on when they are graded and packed for the market. 
The slogan adopted by some of the package manufacturing 
companies to the effect that "the package sells the fruit" tells 
part of the story, but only a part. More and more the demandin 
food products of all kinds is for smaller units of rigidly graded, 
highly standardized goods, conveniently and attractively packed. 
When sugar and salt, flour and coffee, crackers and raisins were 
sold by the grocer from bulk stock, when butter was sold f rom 
crocks and lard from tubs, apples could be marketed advanta
geously in barrels or even in "bulk." Sugar and flour are now 
sold in sacks; coffee and raisins-even eggs-are offered in paper 

I 
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cartons, attractively labeled. Perhaps apples, peaches, and 
plums arc not suited to sale in packages of these same kinds but 
in most trade channels the basket, the crate, and the box are 
surely replacing larger containers and with the changes in style 
of package arises a demand for standards as rígid as those set 
for breakfast foods or cookies. In a sense, pack and package 
testify to the grade and quality of the fruit itself, for an attractive 
pack requires the selection of uniform fruit. Grading and packing 
arc important items in establishing a reputation and a good 
reputation is the most cherished asset not only of the individual 
grower but of the entire section or district to which he belongs. 

When-and not until-goods are thoroughly standardized they 
can be advertised locally and nationally, and they can be mer
chandised rather than merely sold. Standardization enables the 
housewife or hotel chef to order oranges or raisins or grapefruit 
or bananas over the telephone, knowing how the order will be 
filled and what will be delivered almost as surely as with bread or 
fl.our or breakfast foods. When apples or pears or peaches or 
grapes or blueberries can be ordered with the same confidence, the 
industries supplying these commodities will begin to enjoy some 
of the phenomenal growth that has characterized some other food 
industries. 



CHAPTER XX 

TRENDS IN FRUIT MARKETING 

No event recorded in the history of the western world during 
the past six centuries has been more important, perhaps, than 
the gradual changes arising from the development of commerce 
and invention and remodeling the manner in which men lived. 
The luxuries of one generation have become the necessities of 
another. Old inventaries and wills show that in the Middle 
Ages the owner of the manor ho use had far less household furnish
ings than the tenant of the present. Still more important 
sociologically are the changes in diet. In medieval times both 
peasant and noble in England and throughout northern Eqrope 
lived almost wholly on saltcd meats and grains; summer brought 
but little addition to this restricted, though sometimes abundant, 
food supply. Because of this limited diet, scurvy was rampant, 
and perhaps really of greater national importance than the more 
dramatic plagues which occasionally ravaged Europe. 

As time went on the expansion of commerce increased purchas
ing power and agriculture be came more diversified; these influ
ences combined to provide greater variety in diet and scurvy 
gradually became known chiefly as a disease of army camps, 
besieged ci ties, and ships long at sea. In increasing its vegetable 
and fruit diet, the race had unconsciously freed itself from one of 
its most common diseases. Physicians had, at first, little influ
ence in the mat ter; in fact, the herbals, which were virtually 
the materia medica textbooks of the s.Lxteenth and seventeenth 
centuries, rather discouraged extensive consumption of fruits, 
particularly when uncooked. By 1795, however, knowledge of 
anti-scorbutics had progressed so far that· lime juice was added 
to the ration prescribed by the regulations of the British navy. 

Withal, the tremendous and accelerating increase in the use of 
fruits and vegetables characteristic of the last few ccnturies 
has been due to factors quite separate from their anti-scorbutic 
properties. People have eaten these products chiefly because 
they liked them and because they could get them. Perhaps 
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taste itself has not changed materially, though it can be educated, 
but there is good evidence that the num.ber of really palatablc 
fruit varieties has increased materially in a comparatively short 
t im e; this alone would increase the demand. Far more impor
tant, however, bave been influences whose origin was not borli
cultural. Chief of these has been transportation, which has 
enabled pcople to obtain a wide variety of products in large 

quantities. 

TRANSPORTATION 

Thc first pineapple brought into England was presentcd to 
Oliver Cromwell. Not much over a century latcr pineapplc 
production under glass was well established in England. 
Attempts to build the industry in the infant United States 
failed because the sailing ships of the time could deliver outdoor
grown pineapples from the West !odies in good condition in 
Philadelphia, New York, and Boston far more cheaply than 
they could be produced in the greenhouse. The longer time 
requircd for thl3 voyage to Europe made commercially possible 
the greenhouse production of pineapples in England until the 
advent of tbc steamship, cutting down the time required for 
crossi~g the ocean, brought W est In dia pineapples to Euro pe 
in such quantitics that the greenhouse industry disappeared. 
A rarc luxury had bccome a commou article of dict. 

Thc larger cities of the eastern United Statcs for a time 
supported a grcenhouse grape industry which has since disap
pearcd, partly because of increased production of outdoor grapes 
near at hand, made possible by the development of new varieties, 
but also because of importation of 11 out-Qf-scason" grapes from 
great distances, consequent upon the dcvelopment of more 
rapid transportation. Another product had bccome accessible 
to a greater number of people. 

Transportation did not confine itself, howcvcr, to providing 
competition for fruits grown under glass. Men who emigrated 
from New England at the close of the cightcenth century and 
settled as pioneers in western New York livcd to see the Erie 
canal and the railroad used to transport apples destined for sale 
in Boston competing with the products of local orchards. 
This was the first new and 11 distant" fruit region which 
devcloped dircctly as a result of improvcd transportation facili
ties. Later this section was to be in turn provided with thP. 
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keenest k.ind of competition-from California in pears and from 
Washington in apples-by the railroad. In recent years the 
apple industry, in general, has become keenly aware of the com
petition involved in the marketing annually of 25,000,000 
boxes of oranges brought by rail from California and Florida 
and of 29,000,000 bunches of bananas brought by a fl.eet of 
steamships from Central America and the West Indies. 

For a time the producer of the more perishable fruits 
encountered little competition from outside his own locality. 
Had Henderson Lewelling, in 1847, established a peach orchard 
in Michigan instead of taking bis wagon-load of nursery stock 
from Iowa to Oregon he would probably bave been richer, if 
less famous, for the few fruit growers along the lake shore, 
shipping their product by boat, had a monopoly of the Chicago 
market and their returns exceeded those of the majority of the 
"forty-niners." Everywhere the early variety of each fruit 
was eagerly sought and the first fruit on the market, regardless 
of its quality, was likely to be very remunerative. The refrigera
tor car has materially altered this situation. The fruit wliose 
only merit is earliness is likely to meet stiff competition in its 
territory from a better later variety shipped in from the south 
where it ripens early. Some strawberry-producing centers, 
for example, bave been most successful with midseason or late 
varieties, which ripen after their more southerly competitors 
bave ceased to be factors in the market. The recent plantings 
of the Concord grape in Missouri and Arkansas, filling the 
Chicago market ahead of Michigan Concords, promise to eclipse 
the Michigan Champions which bave sold only because they 
precede Concord in ripening. For the consumer, the market 
season for each of the perishable fruits has been materially 
lengthened. Florida strawberries are on the market at New 
Year's and this state is through shipping before the maple sap 
starts to fiow in Maine and Michigan, where the strawberry 
season ends in July. Rere, then, is a crop which at any one 
point has a season of 1 month, appearing on the market over half 
the year. 

REFRIGERATION 

The refrigerator car has also provided competition between 
sections whose crops ripen simultaneously. Fresh prunes from 
Idaho compete with Michigan and New York plums; Michigan 
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raspberries must share the Chicago markct with red raspbcrrics 
shipped from western Washington. Furthermore, it pits one 
crop against another ¡ watermelons, canteloupes, peaches, and 
plums, gathered from all over the country, contend simultane
ously for the huckster's attention and bave succeeded rather 
well in diverting him from the early apple. 

As a partial compensation for crowding the crop from many 
regions on the market at once, refrigeration has lengthened the 
scason. A surplus of peaches or pears in western New York 
sends a part of the crop into storage, relieving the immediate 
sm·plus and permitting more profitable marketing of the whole 
crop. Its infiuence on apple marketing has been even wider. 
Apples are on the market throughout the year¡ in an ordinary 
season early apples from California, Delaware and southern 
Illinois are on the market before the last of the previous season's 
crop from New York and Washington are sold and for the retail 
grocer merchandising them has corne to be nearly as much a 
part of the daily routine as selling sugar or soap. 

The early development of extensive commercial apple growing 
was confined chiefiy to the northern states¡ Maine, New York, 
and Michigan were dominant in the market because of the 
superior keeping qualities of their apples. In the southern states 
insects and fungi made the crop more difficult to produce and the 
apples then grown there, the staple varieties of the North, 
apparently lacked keeping quality under southern conditions. 
Spraying has enabled southern growers to produce abundant and 
clean crops¡ better selection of varieties and cold storage promptly 
after picking have enabled states such as Virgínia and West 
Virgínia to supply winter markets very acceptably. Indeed, in 
the Winesap, which grows well in Virgínia but poorly in the 
northern states, the South has a late keeping apple of a quality 
cqual to that of anything its northern competitors can offer. As 
at least a partial offset to this infiuence, refrigeration has enabled 
the northern states to extend their winter apple season so that 
apples which were formerly considered good only until Christmas 
are now soldin late February. This has had the effect of crowd
ing out those varieties, such as Ben Davis and Roxbury Russet, 
whose chief merit is their long keeping quality, as better apples 
arc now available during the season in which these varieties were 
formerly alone on the market. 
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Rcfrigeration and t ransportation facilities bave made possible 
more extensive shipments of apples to European markets. 
Though this trade was well established in the days of sailing 
vessels it was confined to winter apples produced along the north 
Atlantic seaboard; with the aid o f fast steamers and refrigeration 
it has expanded considerably. Early apples, such as Wealthy, 
are sh.ipped from New Jersey to England, and large quantities 
of winter apples are shipped from Seattle through the Panama 
canal, reaching their European destination in good condition 
despite a long voyage, part of which is through t ropical waters. 
This export trade relieves the pressurc on thc home markets in 
ycars of heavy crops. 

MANUFACTURED PRODUCTS 

The rise of the canning industry, chiefly since 1885, has pro
vided markets for remote sections where crop disposa! would be 
difficult without some such outlet. Indeed, in some sections t he 
canneries handle the greater part of certain crops. The large 
peach crop of California is sold chiefly in tin cans, and the pear 
crop of the Willamette valley in Oregon finds a similar outlet. 
In regions closer to the large mar kets the buyers for the canneries 
compete with those for the fresh tradc, Michigan and New York, 
for cxample, supplying more than half the total pack ofraspberries. 
From 1910 to 1920 the total pack of the nine principal fruits 
increased considerably over threefold. 

The combined effect of bettcr t ransportation and refrigeration 
facilities, not only increasing the amount of fruit on the market at 
any one time, but also lengthening the time during which it is on 
the market, has been to increase greatly the total consumption. 
Besides that portion of the strawberry crop marketed locally, 
the annual carlot movement has averaged in recent years over 
15,000 cars. The markets of the country could not absorb 
anything like that amount in one month, but spreading the load 
over several months makes the strain comparatively light. No 
one section could find market for a 35,000-car peach crop, but 
spreading the distribution from May to October or even to 
N ovember has disposed of crops considcrably larger than this 
figure. A similar condition prevails with other perishable fruits. 
The same statements apply with equal or greater force to the 
canning industry, which has opened a new outlet for fruit of 
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ncarly all kinds. Probably three-fourths of the en t ire commercial 

production of sour cherries is marketed in cans. 

STABILIZING AND DISTURBING FACTORS IN DISTRIBUTION 
AND MARKETING 

Good transportation has given the fruit crops a considerable 
amount of fluidity, so that t hey tend to flow into any vacant 
space. A shortage in the Michigan peach crop, for example, is 

usually filled in part on the Chicago market by increased ship

ments from Colorado or Utah or New York, with consequent 
readjustments elsewhere. To no small degree, the nation as a 
whole is the marketing unit, and prices at any one time tend 

toward uniformity throughout broad areas. Fruit growing in 

any one section is increasingly affectcd by fruit growing in other 
sections, remote perhaps by manymiles, but placing their product 
on the market at the same time. The great range of territory 

from which crops are marketed makes universal shortage unlikely, 

and tends to stabilize supply and prices. This condition is 
tending gradually toward an eventual localizing of fruit produc
tion in regions best suited by climate for heavy and t imely pro

duction, t oward increasing the importance of natural advantages 
and diminishing the importance of distance from market. 

A permanent geographic adjustmcnt, however, is not likely. 

Present distribution oí the industry is made, naturally, on t he 

basis of the varieties now prevailing on the market. These may 
change, and with them conceivably the whole geography of an 
industry. The pear growing of the present is based chiefly on 

the production of the Bartlett pear; other varieties are largely 
incidental. Should plant breeders be successful in their efforts 
to produce a pear as popular on the market as Bartlett, with the 

added quality of blight immunity, wide areas of the southeastern 

states would be thrown open to commercial pear production and 
the wbole geography of t he industry might easily be made over. 
The present distribution of peach production-California 

excepted-is based on the dominance of the Elberta, a midseason 

varicty. Georgia, at the soutbern edge of the peach area, can 
sell al most any variety tbat precedes Elberta, because it is offered 
when no Elbertas are available but it can sell no variety that. 

ripens later, whcn states to the north are shipping this variety. 
Michigan and New York, at the nortbern edge, could sell any 
variety that ripens later- could they ripen it-because tbere 
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would be no Elbertas thcn availablc. lf, however, an early 
variety were to supplant Elberta in popular favor, the Georgia 
period of market dominance would be shortened and the northern 
st.ates would have a correspondingly longer period with greater 
total sales. On the other hand, were the supplanting variety 
distinctly late in ripening, Georgia could sell her whole range of 
varieties and the most northern states might be wholly crowdcd 
ou t. These cases are hypothctical but possible; comparable 
changes have occurred and will occur. Recent heavy crops from 
young Mclntosh plantings in Massachusetts have resulted in a 
decrease in boxed apple sales in Boston. The industry will never 
become wholly sta_bilized. 

MARKETING FUNDAMENTALLY A PRODUCTION PROBLEM 

Careful consideration cannot fail to indicate that the horticul
tura} problems involved in the marketing of fruit crops are far 
more numerous and more intricate than the economic problems. 
'Ihe fruit industry as a whole is far behind most other industries 
in its knowledge of consumer's dcmands, of just what will inect 
the requirements of various groups of consumers-and of pre
senting its products acceptably to these various groups. It 
suffers grievously from lack of unified direction in preparing its 
product for market and in distributing it, though time is gradu
ally wearing away the ancient notion of the divine right of the 
individual to ruin a community's market reputation. Grading 
laws are a step in the right dircction. Perhaps the ideal market
ing machinery is yet to be achieved; certainly none in use at 
present runs long without creaking. With full recognition 
granted to these partly economic factors, the horticultura! 
problems involved in marketing are far more important. 

If a producing region has a product that the market wants, 
when the market wants it, almost any kind of marketing 
machinery will handle it. If the market does not want it, no 
kind of marketing machinery can handle it satisfactorily. Offer
ing the market a product that it wànts at the proper time is and 
must remain a problem requiring the best of horticultura! 
knowledge, ability, initiative and leadership. Each section must 
look for market gaps and decide whether it can fill them. It 
must know what sections are its competitors in each commodity, 
what t hey can do, what t hey are doing and what they will be 
doing 5 or 10 years later. It must know its own capabilities and 
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the limits to them. It must know its competitors' difficulties and 
it must face its own. It must . differentiate between surface 
ripples and deeper currents; it must know whether a high price 
for a certain variety one year is due merely to a temporary short
age elsewhere or is the result of a permanent decrease in produc
tion of that variety and it must govern its plantings accordingly. 
In short, it must plan its own development with constant refer
encc to its place in the whole marketing system. Having done 
this, it has to face the problem of producing the commodities as 
cheaply as possible, for profit comes from cutting production 
costs as truly as f rom increasing sales prices-and of offering them 
to the trade in such condition and in such quantity that they 
can be handled with satisfaction to all concerned. Until human 
nature becomes standardized, this will remain the greatest 
difficulty. 

In brief, most fruit regions fall far short of doing what they 
could to meet the horticultura! aspects of their marketing 
problems. Some are not even aware of the existence of these 
horticultura! shortcomings. Until all have done more than 
they have, horticultura! leaders cannot rightfully delegate their 
responsibility to other agencies. 



CHAPTER XXI 

SUPPLYING LOCAL MARKETS 

When transaction between producer and consumer is direct 
there is, on the wbole, little occasion for formal grading of fruit. 
In the old days, now gone in most places, the f armer who supplied 
various families with a few barrels of apples year after year came 
to recognize that one family preferrcd to pay a moderate price, 
even if the apples were not all red cheeked and even though 
they were not all free of wormholes, while anotber family was 
willing to pay for apples that would bc attractive on the table, 
and he governed his sales accordingly. In many cases the 
dcstination of each barrel was determined as it was packed. 
Transactions originating in an orchard 500 or 2,000 miles from 
markets, with the market itsclf unknown at the time the car is 
loaded, and several sales and resalcs intervening between the 
orchardist and the ultimate consumer, must be on another basis. 
Exarnination of every package in a carload is impracticable; 
even were an accurate enumeration of the red and the green, 
the wormy and the sound, apples stamped on the outside of 
each package, handling in carload lots would still be impracticable. 
More and more the market is insisting that the carload must be 
the unit. One wholesaler supplies the fruit-stand trade; for 
this, every apple must be practically perfect and the number of 
apples to the bushel must be known and be uniform; this trade 
needs carloads of apples of one varicty, uniformly colored and 
with the same number of apples to the box. Chain restaurants 
want uniformity in their baking apples; their requirements 
run into carloads. The groceries supplying household trade 
bave rather defi.nite requirements, varying according to the 
nature of the trade they supply, but more or less uniform for each 
store or system of chain stores. Finally, the housewife, in many 
cases ordering by telephone, must have confidence that the apples 
will corne up to specifications or shc will order something else. 

Almost all t he wholesale apple trade is founded on abili ty to 
buy without inspection and sell without inspection, on assurance 
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that the goods are uniform and as represented. Nobody in the 
chain of handlcrs has time, facilities, or inclination to sort fruit; 
this must bc done bcfore it leaves the packing shed. When this 
is done and large enough lots of various grades and varieties 
are available, the several trade demands can be met. 

Sbipping to distant markets or through the chain of distributors 
that handle rail sbipments, is becoming more and more a matter 

of standardization, to facilitate telegraph and telephone sales 
by the carload. Securing largo lots of the various grades and 
sizes is much easier whcn the number of varieties is small; hence 
the pressure toward growing a very limitcd number of varieties 
in each shipping area. There is thus a twofold standardization 
-on varieties and on grades- becoming increasingly important 
and even essential for the orchardist who does not personally 

dispose of his crop. 

ADJUSTING PRODUCTION TO LOCAL MARKET CONDITIONS 

In sections distant from markets the individual orchardist 
must surrendcr most of bis identity; he is virtually forced to 
grow certain varieties and in many cases to turn over bis crop 
to be graded, packed, and marketed under a brand or a group 
name and he receives the proceeds according to the quantity 
and grade of his share. In the actual marketing he has little or 

no voice. He can increase or dem·case bis returns in accordance 
with the care he gives bis orchard and bis crop, but if he is 

dissatisfied with the disposa! of the crop he can do little more than 

consign bis fruit to a different broker or vote for a new board 
of directors in bis cooperative organization. This situation is 
inevitable under the circumstances and has many advantages; 
excessive individuality with the closeness to market that permits 
it is the chief difficulty in some fmit regions. The majority 
of growers probably fare better under a system which takes tho 
clirect markoting rather largely off their hands, but there are 
those who do not find in it full scope for all their ability and do 
not reap the full reward that this kind of ability brings. 

WHERE LOCAL MAR.KETING IS PRACTICABLE 

By far the larger portion of the consuming population of the 
United Statos lives witbin territory where most of the deciduous 
fruits can be produced. This rE!gion is certain to remain the 
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most populous; as long as it has this population it is equally 
certain to continue producing fruit. Local conditions for 
growing the various fruits in this tcrritory vary from good to 
bad and the product varies likewise, but until transportation 
costs and time can be annihilated, the local producer will be a 
factor. Some orchards located in sections where production is 
not easy are very profitable, for, as the difficulty of production 
increases, difficulty of selling deCI·cases. That the local producer 
is a considerable factor is realized by those who travel the high
ways and see the processions of fruit-laden trucks bound to 
markct. Statistics of this traffic are meager but some notion 
of its e11:ient may be gleaned from the statemcnt that in 1923 
the Philadelphia market received from New Jersey 16,300 carlot 
equivalents of produce; of these 15,322 entercd by auto truck. 

Those who travel along the Boston Post road at the proper 
time do not need to inquire what becomes of the Connecticut 
peach crop, though official statistics, based on carlot shipments, 
sometimes ignore it. The Boston markct alone receives each 
year from ::M:assachusetts orchards more than twice as many 
carlot equivalents of applcs as thc state ships by rail to all 
points. Paralleling the steamship and railroad lines from South 
Haven and Benton Harbor to Chicago is the "M-11" highway, 
over which trucks carry a tremendous, though officially ume
corded, tonnage of peaches, grapes, and berries. 

Just as the railroad and the refrigerator car have "made" 
the distant fruit regions, the auto truck and improved roads are 
remaking the regions closer to market. A t ruck is not run with
out expense, but in many of the large cities the cost of hauling 
fruit to the wholesale distributor's establishment from an orchard 
50 or 75 miles out is very little more than the drayage charge 
to the same point from the railroad yards; consequently the 
producer can consider that the freight charge is virtuaJ.ly elimi
nated. Furthermore the saving in time is considerable; berries 
leaving Benton Harbor at night by truck are distributed on the 
market in Detroit and Chicago the next morning before the city 
draymen report for work. Two or three hom·s' difference at 
this time is likely to bave a great effect on the retums for t he 
shipment. Moreover, during the rush of the shipping season 
the grower need not pick fruit all day and run a truck all night; 
for in the same way that the tramp steamer which operates on 
no fixed schedule or route carries a large part of the sea-bm·ne 
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traffic, fl.eets of roving trucks operate wherever business takes 
them. Working out of Indianapolis for example, they may fust 
gather peaches f rom the south for the Indiana polis mar ket; then 
as the ripening season moves north they may pick up loads 
in southern Illinois, and end their peach season hauling from 
Michigan. Most of these operators pay cash at the orchard. 

In other cases the automobile permits the market to seek the 
grower. To what extent the roadside market stimulates total 
fruit consumption and to what extent it merely transfers the 
scene of the fruit sale, cannot be stated definitely, but it certainly 

Fra. 131.-An attractive roadside stand. 

incrcases sales from some orchards. There is apparently some 
exhilaration connected with a run into the country or a sight of 
an orchard that makes the city family cheerfully pay as much or 
more at the roadside stand for fruit it could buy in town, of as 
good or better quality. On a "good" Sunday one stand has 
been known to take in S20,000 for summer apples alone. Mar
keting costs are here reduced to a minimum. Owners of some 
productive apple orchards of between 20 and 30 acres have not 
bought a fruit package in fi ve years; the consumer brings his 
containers with him. There are signs that this business will 
corne to a period of readjustment and probably of regulation, 
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but in some form it will undoubtcdly be a permanent marketing 
channel. It offers the greatest opportunity for individual initia
tive and an occa.sional possibility of the highest returns con
nected with fruit growing. 

The tourist and resort trade, particularly in the northern 
states, has corne in closer contact with the local fruit growcr 
through the automobile. This trade creates, here ~nd there, 
small markets-generally with limitccl supply-for summer 
fruits . It offers opportunities as yet not fully realizecl. Many 
of thcse summer resorts are closc to orchards of winter apples 
whose owners are wondering about markct possibilitics hundreds 
of milcs distant. Many summer hotels must bave their supplies 
of berries shipped from distant cities because the local farmers 
arc growing potatoes for the very distributing centers that supply 
these berries. Some fruit growers are alert to the possibilities 
offered by this trade and sell to the visitors not only sufficient to 
supply their own wants, but additional quantities to be sent to 
their friends at home; for example, a considerable trade in gift 
packages of sweet cherries has been devcloped in some of the 
Michigan resort regions. These packages are sent by parcel 
post as far as Florida. 

THE PECULIARITIES OF LOCAL DEMANDS 

Some of these outlets require diversification. Concentration 
on a few varieties, the best policy in a carlot shipping region, 
leaves the roadside stand or the individual supplying a group of 
retall stores but a short period of selling and consequently a 
diminished seasonal business. N ot only is a succession of varieties 
necessary for the orchard whose chief outlet is of this nature, but 
diversification of crops is generally desirable. The grower who 
ships in carlots need not concern himself about a possible over
production of good varieties in his own orchard, for when he has 
a larger crop than usual, he merely ships more cars; tbc exclusively 
roadsic!e seller, on the other hand, must calculate bis plantings 
carefully to bave enough and not too much at any one time. 
This involves study of the passing traffic and real knowledge of 
fruit plants. He may find occasion to dcpart from the list of 
standard commercial varieties, which is bascd rather largely on 
shipping quality, though when he can plant varicties favorably 
known on the market he is keeping open othcr sales channels. 
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If he is near enough to town for the market to corne to him, he 
is near enough to go to the market. 

The fruit grower who hauls his crop to city markets likewise 
may find exceptions to the principies of sound merchandising as 
laid down for shipping areas and, perhaps unconsciously, rather 
widely applied to local marketing. Municipal mm·ket masters 
are often aware of neglected opportunities, a gap of perhaps 1 
week or 10 days each season between the last of one crop and the 
first of anothcr, when almost anything ripening at that period 
will sell. Planting should not, however, be based on one season's 
record, for a gap may be occasioned by a shortage in one year and 
the same period be abundantly filled the next year. 

Various markets bave their individual peculiarities; roadside 
stands at some points in southern Michigan sell Yellow Bell
flowers to people in Indiana cars and Rambo to those in cars 
bearing Ohio license plates, while the Michigan trade wants 
Northern Spy. Racial composition in a city's population some
times affects its market preferences; English people buy pears, 
gooscberries, and black currants more readily than most others. 
Various jobbers sell to trades with various demanda; one may 
teml to specialize in cooking apples for restaurants, another in 
dual-pm·pose apples of fair grade for groceries, and a third may 
be particularly successful in disposing of cull apples. Retail 
stores vary in their demands in accordance with their respective 
clienteles. Grades and varieties should be offered to suit 
these preferences; this requires study of the tl·ade. At least one 
fruit grower whose "Mclntosh" trees proved to be Wolf Ri ver 
was able to find an outlet for bis crop by personal visits to hotels 
and restaurants which needed good baking apples. Various 
trades prefer vario us sizes; large apples are not profitable when 
they are sold singly. 

This multiplicity of outlets requiring diffcrent grades of fruits 
may occasion careful comparison of possible net returns. The 
carlot shipper's problem is simple so far as grades are concerned, 
but the local producer may find grading profitable with one 
variety, and he may actually net more with ungraded fruit in 
another. There are in every city many consumers who are 
seeking bargains and to whom "bargain" means low price. 
Apparently quality makes little difference to them, if only the 
price is satisfactory. In the same citics are consumers who 
dcmand quality first and to whom price is a secondary considera-
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tion. To insist that the fust group pay high prices for high-grade 
goods is as fatal to business success as to insist that the second 
group accept inferior goods at bargain prices. The second 
group will not buy a second time and the first group will not 
buy at all. The business of the orchardist who produces for 
the local market is to determine local market demands and then 
supply them to the best of his ability. He may find it desirable 
in some instances to supply the demand only of those who want 
the best, or that of those who want only the cheapest, or he 
may find it desirable to supply both, but in any case his function 
is to supply demand, to adjust his business to it, not to force it. 

The statements just made should not be interpreted as 
mcaning that those who grow for local markets can afford to 
ignore quality or grade. No consumer buys fruit primarily 
becausc it is poor. He wants the best he can get for the money 
that he can afford to pay. It would be folly for any producer 
to raise raspberries that average 45 to the ounce when by a little 
closer pruning he could make them run 25 to the o un ce, without any 
rcduction in yield per acre. It would likewise be folly ~o to 
prune Concord grape vines that the juice tests 12 per cent sugar, 
if by a different practice he can rnake it test 15 per cent without 
an attendant decrease in yield. On the other hand, pruning 
may be a questionable practice if yield should decrease from 14 
to 12 pounds per vine. The sweeter grape is the better grape, 
but unless those to whom it is sold so value this quality that 
they are willing to pay enough more a pound or a bushel to com
pensate for the difference in yield the practice is unprofitable. 

The increasing resort of city famílies to apartment houses and 
the nearly universal installation of furnaces or steam-heating 
systems in family dwellings has resulted in either warm base
ments or none at all for a large part of the consuming public. 
With this transition the old practice of laying in a winter's 
supply of apples for the family has become almost obsolete. 
"Hand-to-mouth" buying has become the rule, with the grocery 
handling an increasing proportion of the family trade. Further
more, a large proportion of grocers buy produce on a "hand-to
mouth" basis, never keeping more than a few bushels on hand, 
but requiring a constant supply. The fruit grower who hopes to 
scll direct to this tr·ade can no longer sell off his whole crop by 
mid-November; he or the jobber must do the storing, since 
neither the consumer nor the grocer will do i t. In northern states 
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the air-cooled storage is becoming an important adjunct to the 
orchard which supplies local markets. Many satisfactory houses 
of this sort ha ve been built ata cost per bushel of storage capacity 
actually lower than a single season's storage charge in commercial 
warehouses. 

Proximity to large cities has some disadvantages. As the 
city grows closer to the orchard, land values mount and with them 
the taxes. More important than this, the labor situation becomes 
difficult; the fruit grower must pay wages approximating those 
of the factory for labor that is likely to be unskilled, unreliable, 
and inconstant. If the business is particularly lucrative he will 
not be without local competition very long; in any case, as long 
as a railroad reaches his market he will have competition. 

In spite of the difficulties, location close to the market offers 
unusual opportunities for men who are able to produce fruit well 
and sell it well; they can utilize both kinds of ability and often 
get a separate profit from each. They must have keenness to 
recognize changes, courage to depart from established principies 
and judgment to make these departures profitable; withal, they 
must have knowledge and initiative requisite to the production 
of high yields of good fruit, for this is essential to success in any 
kind of marketing. 



CHAPTER XXII 

ORCHARDING AS A BUSINESS 

The fruit grower, like other farmers, rcccivcs no daily wage. 
He invests his money and operates h.is establishment in the 
expectation that at the end of the year or of a period of years it 
will reimbmse him for operating expenses and upkeep, pay inter
est on and gradually retire the original investment, and still 
lcave something for profit. In bricf he is cngagcd in a business 
cnterprisc. His orchard must do more thap. furnish him employ
ment, however congenial that employmcnt may be. It must 
provide a living and it must be made to pay. 

The difference between providing a living and paying is not 
merely rhetorical. Providing a living sometimes means that 
the orchard brings in enough returns to pay for spray materials, 
fertilizers, and fruit packages and to furnish the orchardist with 
shelter, clothing, and food so that he can go on losing money 
year after year. He is, in this case, paying himself wages for his 
labor but he is getting no interest on the money he has invested 
in t he orchard and no profit from the business. R is enterprise 
is comparable to a railroad which pays its cmployees, but defaults 
interest on its bonds and pays no dividends to its stockholders. 
T he fact that in the orchard the capitalist and the laborer are one 

· man does not lessen the obligation of the orchard to pay him 
wages, interest, and profit. 

If ignorance is bliss, perhaps it is fortunate that many fruit 
growers do not analyze their businesses closely. Many a man 
has lived and died, raised a family and accumulated money, while 
growing fruit, in happy ignorance of the fact that he was not 
making money, as an auditor would view it. Nevertheless, most 
fruit growers can well afford to see their businesses as others sec 
t hem, to study the various i tems of their expenses and to appraise 
them in terms of horticultura] significancc. Some which look 
large to t he auditor may to the horticulturist seem small in 
proportion to t heir importance. At present nobody can say 
what is t he proper balance between capital investment and oper-
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ating expense in the orchard, but that wide disproportion exists 
and that redistribut ion would be profitable in many cases, cannot 
be doubted. 

INVESTMENT COSTS AND DEPRECIATION 

Logically and chronologically, Iand is the fust item of expense 
involved in establishing an orchard. In a sense it is comparable _ 

Fio. 132.-What was lcft, in 1926, of a poar orchard set on a poor site in 
1909. Compare with Fig. 133, showing another orchard a scant milc away, 
plantcd at the sama tima and with tha sama variatics. 

to the Iand on which manufacturing or shop-keeping establish
ments are Iocated. Locating a shoe factory does not require close 
discrimination, provided it is accessible to transportation facili
ties and labor supply; the machinery functions anywhere. 
Locating a drug store or a cigar stand requires attention to little 
beyond t he number, nature, and habits of pa.ssersby. In the 
fu·st case site has Iittle relation to the amount of business and with 



288 ORCHARDING 

a wide range of eligible spots the initial cost of the land becomes 
almost the prime considera.tion. In the second case locat ion has 
important relation to the sizc of thc business; eligible sites are few 
and the cost of land becomes secondary, though foot for foot it 
may exceed the cost of the shoe factory site many-fold. 

FIG. 133.-A pear orchard set in 1909, on a good si te. The picture was taken 
in 1926. Compare with Fig. 132, showing another orchard a scant mile away, 
pla.nted at the sa.me time and with tho same varieties. 

In locating the orchard t he cost of land must be considered 
carefully. This constitutes a permanent capital investment on 
which interest and taxes must be paid every year, and any saving 
that can be effected in this outlay increases the amount that can 
be legitimately counted as profit. Price of land is determined by 
many considerations, some of which have no relation to produc
tivity. Along the Missouri River somc of thc bcst orchard sites 
bave sold for less than nearby bottom land or prairie farms, 
which are much less desirable for orchards, though better for 
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general farming. Similar conclitions prcvail elsewhere. Acces
sibility to centers of population raises the price of land without 
increasing its productivity and unless the orchard is to be also a 
shop for retailing fruit, the desirability of being "close in" must 
be balanced carefully against the permanent charge it entails. 

Far more important than price, however, is the suitability 
of the land for raising fruit. Location has little conceivable 
effcct on the way the machinery of a shoe factory works, but it 
has more c.ffect than the fruit growcr bimself on tbe way that 
trecs make apples, pears, or peaches. 

Tbe pear orcbards sbown in Figs. 132 and 133 were 17 years 
oid wben tbe pbotographs were taken. Tbcy wcre planted in 
the same year with trees of the same varietics, sizcs, and grades, 
purchased from one nursery. They rcccived almost identical 
management and the investment in them up "to the time they 
were 7 ycars planted was practically tbe same. One of them 
lore a crop at this time and 10 years later was averaging 8 
bushels to the trec while the other had yct to bear a commercial 
crop. Thcir divergcnce is attributable solely to the di.fferences 
in site and soil. One orcbard is on a slope lying well above a 
valley floor; its soil is deep, fertile, and well drained; tbe other is 
on the vallcy floor and its soil, though fully as fertile as the 
fust, is poorly drained and has a high water table and in places 
is very sballow, witb hardpan lying close to the surface. In 
tbis orcbard stagnant water and summer drougbt bave killed 
many trees, winter injury has taken many othCI·s and numerous 
replants have suffered the same fate. Few of the surviving 
trees are in good enough condition to pay for tbeir own upkeep. 
Tbe prices paid for the land were substantially the samc, but the 
owners of tbe one were discriminating or lucky wbile the owners 
of the other relied too much on the universal applicability of the 
oid notion that pears are tolerant of "wet feet." 

Statistics on the causes of tree mortalities are not available, 
but a combination of circumstances sometimes pcrmits a crude 
approximation. In 1910, Oregon had, according to the federal 
census, 2,029,913 apple trees of bearing age and 2,240,636 
younger trecs. In the ensuing 10 years all the trees reported 
in 1910 as not of bcaring age should naturally bave passcd into 
tbc gro up o f bcaring trees; in addition tbc ex tensi ve plantings 
of 1911 and 1912 sbould bave swelled tbc 1920 totals of trees 
of bcaring age without having been recordcd as young trces. Of 

I 

I 
I 

I 

t 

I, 

! 
I 



290 ORCIIARDING 

the oldcr trees, undoubtedly some were removed because of 
"old age "-though the percentage of senile trees in Oregon in 
1910 was very small-and removal of fillers and trecs of unsuit
able varieties accounted for some casualties. Even if it be con
ceded that these balanced the unrecorded plantings of 1911 and 
1912, though actually they must bave fallen far short of doing 
this, the total number of trees of bearing age in 1920 should bave 
been at least 4,270,549; actually it was 3,315,093, leaving955,256 
trees-about 20,000 acres-among the missing. Other causes 
were operative, it is true, but the greater part of these missing 
trees must bave gone out because they had bcen planted in 
locations defective in one respect or another. Many of the 
young trees of 1910 never reached bearing age and alfalfa now 
waves in the summer breezes over many a sunken orchard 
investment. This condition is not peculiar to Oregon. 
Montana had in 1920 only 53 per cent of the bearing trees 
promised in 1910; and tbe 1,059,198 trees bearing in 1920 had 
further dwindled to 686,505 in 1925; Colorado's orchards in 
1920 contained but 49 per cent of tbe promise of 1910, and New 
Mexico's but 47 per cent. Eastern states show comparable 
shrinkages, but the influences operative there are more compli
cated because of tbe greater proportion of older orchards. In 
the western states the failures are due secondarily to economic 
mistakes and primarily to topograpbical sins. These trees 
were predestined to grievous days and untimely ends. 

Besides the cost of the land, many items combine to constitute 
the capital investment. In the manufacturing establishment, 
labor and material expended in erecting buildings, installing 
machinery, roads, everything that is in place when the factory 
begins to manufacture, except the raw material, constitutes 
capital. In the orcbard, the cost of the trees, labor expended in 
planting and caring for them, everything spent on them up to 
the time of bearing, together with expenditures on buildings and 
machinery, constitutes capital, on which interest must be paid 
until the original investment is retired out of the profits. In 
addition, interest on each year's expenditmes up to the time of 
bearing becomes part of the capital. The aggrcgate capital 
invested in an orchard is more likely to exceed $500 per acre 
than it is to fall below that figure, except perhaps for peaches, 
because of their early bearing. Tbat the owner has not paid 
out this sum at one time in casb, tbat be has "donatcd" bis 
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labor, does not diminish tbe validity oí tbe charge. He migbt 
bave been earning wages by working elsewhere. 

Tbe two pear orcbards used as illustrations oí tbe importance 
of sitc, demonstrate another phase of orchard capitalization. 
Wben tbe one orchard began to bear, the investment in eacb 
was approximately S800 per acre. From tbat time tbc well
locatcd orcbard has been paying its cm-rent expenses, incurring 
no additional capital outlay on the trees, and paying interest on 
and retiring somc of the original capital investmcnt. During 
this same 10-year pcr·iod the poorly located orchard has brought 
in little return and a large part of the running expenses, besides 
replanting costs, bave been added to the capital; as a result at 
the end oí this period the profitable orcbard must pay interest 
on only about S500 per acre while the unprofitable orchard is 
now capitalizcd at almost $1,200 per acre. Were a miracle to 
happcn in this orchard and half trees yield full crops, and 
pcars spring out of dead stumps, it must nevertheless pay more 
than twice as much interest as the profitable orchard. Over
capitalization does not always consist in tbc original outlay; it 
often just bcgins at that time and sometimes it begins consider
ably later. Incidentally, this case throws some light on the 
notion of giving trecs plenty of time to corne into bearing, on 
tbc investmcnt in late-bearing varieties, and on so pruning 
young trees as to dclay fruiting . 

Rad this unprofitable orchard comprised but a few acres it 
would not bave been a very serious matter. Actually it con
sisted of 125 acres and, at the time the photograph was taken, 
represented an invcstment of $150,000. Could blight bave 
swept through and destroyed the orchard years ago it would 
bave been a blessing in disguise for it would bave put an cnd to 
the cver-mounting investment that thus far the owners bave 
lacked com·age to charge up to experience and write off as 
loss. The sum of $150,000 would build and equip a factory of 
fairly respectable size which could bc the chief industry of a small 
town. Were such a factOIJ' to stand idle for years it would 
occasion no little questioning, especially if the management 
kept on putting money into it. Many orchards, however, 
present ncarly this same situation, but it is less obvious, because 
so mucb of the expcnditure is for labor and other items less 
tangible than bricks and machinery; it also lea ves lcss for salvage 
and is more nearly a complete loss. J\fany othcr orchards 
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havc incurred smaller dcficits only because the proprietors 
reached the ends of t heir resources and were forced t.o abandon 
thcm earlier . Owners of many, many others are unfortunate 
in that their orchards were not quite poor enough to force their 
abandonment. 

THE RELATION OF SITES, SOILS, AND YIELDS TO PRODUCTION 
COSTS 

The more obvious !osses of the trees that die and the orchards 
that are abandoned, however staggcring their totals may be, are 
small in comparison with the tax levied by poor location and poor 
soil on the income from the great number of orchards that pay 
current expenses and, largely through ignorance of the real nature 
of production costs, are maintaincd at a loss. Within the period 
from 1921 to 1925 a block of 749 Duchess apple trecs planted in 
1904 in a Michigan orchard yielded an average of 3 bushels per 
t ree each year. The trces wcrc healthy and vigorous, but frost 
completely destroyed the crop in 1922 and again in 1924, and 
considerably reduced it in 1925. During the same period another 
orchard consisting of 200 Baldwin trees about 50 years old 
averaged less than 2 bushels per tree annually. Only 29 per 
cent of this fruit was lm·ge enough to meet A-grade specifications. 
In this casc the site was almost ideal, but the soil was thin and 
infertile, unable to supply thc nutrients required for heavy crops 
of large fruit. The trecs thcmselvcs were more or less stunted, 
no larger at 50 years than apple trees should be at 20 years in 
good soil. Not fm· from these two orchm·ds was another, also 
of Baldwin, 300 in number and 40 yem·s old. During the same 
period, 1921 to 1925, it produccd an annual return of over 8400 
per acre, while the older Baldwin orchard brought an annual 
return of S35 per acre. The 40-year-old Baldwin orchm·d 
received no better cultivation, spraying, or pruning than the 
other two; all t hree received good care. It is simply a better 
orchard, better because it is located on a site where freedom from 
frost made annual yields possible and because it has a soil on 
which trees grow vigorously. Liberal use of fertilizers might 
improve g:rowth and yield in the 50-year-old Baldwin orchard 
and the use of orchard heaters might reduce somewhat the frost 
damage in the Duchess block but no treatment or combination 
of treatments could put them on a par with the Baldwin block that 
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averaged over 14 bushels to t he tree annually through the entire 
5-year period without orchard heaters. Cultivation, fertilizer, 
spraying, pruning, supervision and other cmTent maintenance 
costs togethcr in all three orchards probably range between $40 
and $50 per acre annually. Insurance, taxes, intcrest on invest
ment, and otbcr overhead charges increase this amount con
sidcrably. This Duchcss orchard has becn a liability for 21 years, 
tbc one Baldwin orchard for 50 years, cver since the trees were 
planted. Both will continue t o be liabilities as long as the trees 
live, for neither can be made to yield profitable crops over a term 
of years. Though t bese three orchards, located within a few 
miles of one another, present rather extreme conditions, they 
illustrate conditions that prevail widely in various degrees, often 
unsuspectcd. 

The comparative permanence of capital charges enhances the 
importancc of keeping them down to the lowest point consonant 
with the developmcnt of a good orchard. At the same time full 
recognition must be given the great saving in operating 
expense sometimes effected by a comparatively small capital 
outlay. The fruit grower in bis capacity as orchard manager 
may have to pcrsuade himself as auditor that t he expenditure of 
S300 or $-±00 on improving the water supply will cut from the cost 
of spraying more than t he amount of the interest incurred and 
perhaps return t he whole cost by t he better protection given 
a single crop. The curve of compound interest, however, 
should teach the wisdom of defening capital expenditure until 
it is needed. Erection of a packing shed long before there 
is something to be packed adds needlessly to the capital 
chargcs. 

However t he items constituting capital invcstmcnt may vary, 
the one ítem gencrally recognized in any enumeration of them, 
namely land, actually constitutes but a small portion of the total. 
Ordinarily it does not amount to one-fourth; if it does, the land 
has cost too much or the orchard bas been slighted. Upon this 
fractional part of the capital investment more than on any other 
part of orchard expense depends success or failure of the whole 
investment. Selection of land is not ordinarily a mat_ter of price, 
since in most sections good orchard locations cost little or no more 
than poor locations. It is ordinarily a mattcr of discrimination 
bet,wecn tracts costing approximately thc same, t hough it is not 
t hc place to bcgrudge a few dollars. 
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VARIETY MAY "MAKE" OR "BREAK" A GROWER 

If the factory finds itself producing an article for which there 
is no longer a demand it can shut down, eliminating virtually all 
running expense, until the demand returns, or it can give its 
cmployes a week's vacation-without pay- and in that time 
install new machinery for turning out an article toward which 
fashion's caprice is favorable. When the fruit grower finds bis 
orchard in comparable condition, i.e., if the varieties it produces 
are permanently unsalable or unprofitable, his problem is, in 
many ways, more serious¡ certainly his readjustments take more 
time and ultimately they probably involve relatively higher 
expense. He must stop production without at the same time 
being able materially to curtail running expenses¡ he must pull the 
trees out and replant or he must top-work them and wait 4 or 5 
years for the new crop. He should guess right at the beginning. 

Site and soil, important as they are, are not the sole factors 
producing differences in returns. The varieties grown may 
assume equal importance, for the best of soil cannot make a poor 
apple good, or a low-yielding variety fruitful. The Crawford 
peach has given way to the Elberta in commercial plantations 
principally because of low yield. The Ben Da vis apple occupied 
the place it did because of the crops the tree bears, certainly not 
because of the quality of its fruit. In one Michigan orchard for 
which records are available, Early Richmond cherry trees 
averaged 2,489 pounds per acre annually for a 7-yearperiod begin
ning in their ninth year while Montmorcncy trees of the same age 
in the same orchard averaged 14,380 pounds. Both varieties 
were sold to the cannery at the same price per pound. The 
returns received for the one variety barely covered production 
and harvesting costs¡ those for the other netted a substantial 
profit. In the same orchard and during the same period mature 
trees of Windsor and Schmidt (sweet) cherries yielded a mm·ket
able grade of fruit at a rate that made their production cost 5,Y2 
cents per pound ¡ Lambert (largely beca use of fruit splitting) 
yielded a marketable product at a rate that made its production 
cost 19 cents per pound. With an average selling price of 9,Y2 
cents per pound for all three varieties the owner had to sell 2 
pounds of Windsors and Schmidts to make up for the loss on each 
pound of Lamberts. 

Varieties, however, are not to be rated entirely on thP- basis of 
yield. Earliness of bearing, longevity, relative susceptibility to 
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insects and diseases, the way in which the fruit grades out, mar
ket demand and price should all receive due consideration. The 
Flerqish Beauty pear is surpassed in quality by but few varieties 
and high-grade fruit of that variety commands relatively high 
prices, but the variety does not find favor with most growers 
because of its extreme susceptibility to scab. Many Georgia 
peach growers have found Mayflower and Arp Beauty relatively 
more profitable at $3.50 per crate than the better Hiley and 
Elberta at $2 per m·ate because they mature 2 weeks earlier when 
supplies are lightcr and demand keener. At its best Yellow 
Bellflower is a good apple, but in one long-period test it was found 
to yield only 37 per cent A's. Furthermore, by the time this 
apple reaches the retail stand, it always shows handling bruises 
that did not appcar as it passed over the grading table, the result 
being that some other variety is chosen. Figures show that 
over a pm·iod of years in Michigan the Sweet Bough apple has 
sold for 35 cents more per bushel than the average for all other 
varicties. It would be unwise, however, to make extensive 
plantings of this variety because its season is short and the 
demand very limited. The case is comparable to situations 
found in aUlines of business. Clock makers manufacture a few 
"grandfather" clocks and sell them ata profit but they can do a 
larger volume of business and in the end make greater profit with 
the more commou" alarm" variety. The 5-year average selling 
price for A-grade fruit of the best ten apple varieties handled by a 
Michigan cooperative marketing organization was $1.60 per 
bushel; for their po01·est 10 varieties it was $1.08. This organi
zation handled 4,120 bushels of A-grade fruit for one of its 
members during the 5-year period, for which it paid him S6,280; 
for anothcr member during the same period it handled 4,328 
bushels of the sam e average grade, but of different varie ties. His 
receipts totaled 84,475.80. That difference of S1,500 was the 
penalty this man, fully as capable and industrious, paid for 
putting his trust in the wrong nursery salesman, for betting on 

the wrong varieties. 
OPERATING EXPENSES 

Opcrating expenses begin when fruit production begins. 
Spraying, cultivation, fertilization, any or all of which were 
formerly charged against investment, now become operating 
expenses, to be paid from the proceeds of fruit sales. Harvcsting 
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cha~·ges and cost of packages, the most cheerfully paid of all 
items, are welcome additions to the operating expenses. Less 
obvious but none the less real are tolls levied by time and wear 
and chargeable as depreciation or in part as amortization. This 
ítem applies alike to buildings, equipment, and the trees them
selves; it is of course greater when the cffcctive !ives of materials 
and trees are short. In addition, the orchardist may legiti
mately pay himself something for his services as expert director 
of the enterprise in addition to such wages as he may earn. 

The relentlessness with which a large portion of the operating 
expenses accumulates, rega~·dless of thc size of the crop, empha
sizes the importance of having no crop failures; this, too, is 
largely a matter of having a good location. A raspberry grower 
once jocosely remarked that he expected to lose less money than 
he had the year before because he should bave fewer ben·ies to 
sell. He actually sold 428 crates, at an average price of $2.24 per 
crate. This crop was raised on 8 acres; charges for fertilizers, 
interest, taxes and insurance, pruning, hoeing, cultivation and 
spraying, depreciation and supervision, amounted to $376; 
harvesting costs aggregated $232. His net profit was 80 cents 
a crate, or $44 per acre. One of his neighbors, from a lO-acre 
plantation on poorer land harvested only 217 01·ates, because of 
some frost injury, an incomplete stand of plants, presence of 
disease, and a droughty soil. His production costs per acre were 
the same as the fust man's ($47) since his taxes were as high, 
depreciation of plantation even more rapid, and care of the soil 
equally expensive. Rarvesting costs were naturally less per 
acre, but about the same per crate. He spent $470 growing his 
crop and $118 harvesting and selling it, a total of $588. For his 
217 crates, sold through the same trade channel and at the 
same price ·as his neighbor's berries, he received $486. Ris 
net loss on the season's operation was over $100, nearly 50 
cents per 01·ate. Rad the crop been a total failm·e he would bave 
lost still more because production costs would bave remained 
the same and every crate harvested and sold reduced the total 
net loss on the entire crop. Had this grower bccn able to seU 
his crop for $2.71 per crate instead of $2.24 he would at least 
ha ve corne out even on the season's opcrations, but, as is usually 
the case, he had practically no control over market oonditions, 
and was forced to sell at prevailing priccs. It should not be 
overlooked, however, that had his acre yield equalled that of the 
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8-acre field, he would bave made the same profit, 844 per acre 
or 80 cents per crate, at the actual prices. Until fruit sells for 
less than the harvesting cost, every package marketed cuts down 
losses, even though each package is sold for less than the cost 
of production. On an acre basis harvesting costs increase 
with the crop, while the other operating costs are practically 
stationary; computed in terms of yield, harvesting costs remain 
practically stationary while "other" operating costs decrease. 
For t his rcason, when "other" operating charges are high in 
proportion to harvesting costs, the change from loss to profit-or 
in the other direction-occurs rapidly. 

All in all, operating expenses constitute a formidable array. 
Som e of them vary with the size of the crop; others-generally 
aggregating more than half-are constant. Occasionally the 
most effective reduction in operating costs is achieved by addi
tional capital investment. Skilful management can reduce 
some itcms but short-sighted economy is likely to increase the 
larger portion-the constant charges-by decreasing the yield. 
Inclination to cut expenses generally fastens itself to items 
involving cash outlay, because they are more obvious, though 
they are oftcn smaller than the "invisible" charges. In many 
cases thc itcms on which economy is attempted constitute but a 
small portion of the total expense and are withal disproportion
ately important to the value of the crop. Spraying materials 
and fertilizcrs arc likely t o fall into this category. 

PRICES AND WHAT MAKES THEM 

As an auditor would view an orchard business, receipts must 
pay operating expenses, interest on the investment, and they 
must ultimately retire the capital. After this is done the surplus 
may bc rcgarded as profit and the orchard bc considered truly 
profitable, though it may be remarked that from the sociologist's 
point of view the owner can be reasonably well off even though 
his orchard is not profitable, provided it is not unprofitable. 
Bc that as it may, expenses, living, interest, and profit must 
corne out of receipts, which are the product of two variables, 
yield and prices. Therefore the grower is not to be blamed if 
his intcrcst is keencr in prices than it is in ex-penses. Prices 
always arousc t he speculative interest; they are obvious and an 
unskilful, lazy man can make money from a poor orchard if 
prices go high enough. 
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Producers generally hold the opinion that profit depends first, 
Iast, and all the time on price. In this they are undoubtedly 
correct. Unless fruit can be sold for more than its cost of pro
duction the enterprise is doomed to failure and, just as certainly, 
profits mount only as the margin widens between production 
costs and selling prices. It is for this reason that great attention 
has been devoted to the study of distribution and to the trial 
of new marketing methods. This idea, with that of price fixing, 
lies at the bottom of t he movement for cooperative selling. No 
matter how attractive the idea of price fixing may be, it is 
obviously impracticable, if not impossible, with commodities 
such as fruits, which are not absolutely indispensable and whose 
production is in the hands of many thousands of people scattered 
over a wide territory and free to act independently of one another. 
Under these circumstances prices are fixed by supply and demand, 
rather than by agreement, volition, or cost of production. In 
commodities such as fruits, the interacting forces really number 
three, because price regulates demand as much as demand affects 
price. Being unable to control two of these variables producers 
can hardly expect to control the third. Whether the producer 
likes it or not makes little difference; he may as well recognize 
the situation and adjust his business accordingly. 

In one sense, then, price is not determined by the producer; he 
must sell for what the trade offers or not at all. In another 
sense, the price he receives is to a considerable extent under the 
individual grower's control, for it depends largely on grade, which 
in turn is determined chiefiy by the way the grower raises, har-
vests, and handles his fruit. The average price that a Wenatchee I• 
(Washington) shipping organization received for its Extra 
Fancy grade Winesap apples in 1925 was $1.57 per box; for its 
Fancy grade it received $1.32, for its Choice grade $0.96 and for 
the culls $0.22. In Michigan t he 5-year average prices per 
bushel received for all apple varieties by a group of shipping 
associations were: for A-grade $1.29; B-grade, $0.93; culls $0.22. 
The crops of a member of one of t hese organizations graded out 
24 per cent A, 12 per cent B, and 64 per cent cull, "bulk" and 
"canner" stock. For his entire crop he received an average 
price of 58 cents per bushel. One of his neighbors produced a 
crop that graded out 82 per cent A and 12 per cent B; his average 
return per bushel was $1.12. The 58 cent price left little margin 
above production costs, if indeed it equaled them, while the 
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$1.12 price certainly left some margin. These two growers were 
paid the same price for their fruit, since it was delivered to the 
same packing shed, graded and packed by the same crew, and 
sold by the same sales manager to the same buyer, yet one 
received nearly twice as much per bushel as the other. The 
main reason for the difference in price was the enterprise of the 
one man and the negligence of the other. 

The price differentials between grades, which hold for nearly 
all fruits, are far greater than most of those due to differences in 
marketing methods or machinery. They are greater than most 
of the differences between averages in years of low and those in 
years of high prices, and greater than any of the differences 
between years of medium and years of extreme prices. Therefore 
it may be said that in large measure prices are within the grower's 
control. 

THE FACTORS THAT INFLUENCE PRICE THROUGH DETERMINING 
GRADE 

The various factors that lead to the grading clown of fruit 
naturally vary with the kind and variety of fruit and with growing 
conditions. In the case just cited, where only 24 per cent of the 
crop was A-grade, 34 per cent of the culling was due to deficiency 
in size, 25 per cent to insect injury, and 15 per cent was necessi
tated by handling bruises. Only 26 per cent was due to hail, 
limb rub, sunscald, and other more or less unavoidable troubles. 
That handling bruises are due to carelessness and are almost 
cntirely preventable is obvious. That insect and fungus injul'ies 

1, are under control to an almost equal extent is demonstrated by 
the fact that though 17 per cent of this grower's apples were 
scabby, less than one half of 1 per cent of his neighbor's fruit of 
thc samc varieties was graded down because of this defect. 
Both orchards were sprayed with the same materials and received 
the same numbcr of applications. The real difference between 
the two spraying treatments lies in the fact that one man used a 
little more material to the tree and was more careful in timing his 
applications. Though he got better rcsults, his spraying costs 
were little higher than those of his less efficient neighbor; they 
were respectively 39 and 31 cents per tree for the season. Con
servatively figured, that extra 8 cents returned over $2 because 
of the higher prices received for the better grades of fruit. This 
was an unfortunate cut in operating costs. 
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Size of fruit is to a considerable degree likewise under the 
grower's control. Figure 134 shows peaches from trees alike 
in variety and age, cultivation, and spraying, but receiving 
different pruning, fertilization, and thinning treatments. Those 
in the top row were taken from trees unpruned, unfertilized, and 

Fro. 134.-The peaches in the top row were from unpruned, unfertilized, and 
untbinned, though welt cultivated, 16-year-old trees growing in good soil. The 
effects (on size) of pruning, of thinning, and oí pruning, tbinning, and fertilizing 
combined, respectively, are shown in the second, third, and fourth rows. 

unthinned, while those in the second row came from trees 
heavily pruned. The third row shows specimens from trees 
that had not been pruned or fertilized but whose crop had been 
thinned. The fourth row was taken from trees receiving pruning, 
fertilizing, and thinning. The top row in Fig. 135 shows pears 
grown with abundant water ; the lower row shows spccimens from 
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trees scantily supplied. Black raspberries harvested from short
pruned canes and averaging 20 to 25 to the ounce find a ready 
sale, when berries produced on long-pruned canes and averaging 
35 to 40 to the ounce move slowly and at a much lower price. 
Various practices influence size, some of t hem rather directly, 
othcrs more indirectly through the soil. In general, those that 
opcrate t hrough the soil tend to increase yield at the same time 
that they increase size, while pruning and thinning effect an 

Fio. 135.-Comparative sizes of Bartlett pears produced on trees supplied liber
nUy (nbove) and scantily (below) with irrigation water. (After Barss.) 

increase in size through a reduction in number of fruits, and 
frequently in total yield. All of them infiuence price, income, 
and profits. Decision a.s to the method or combination of 
methods which is most practicable in any particular instance 
and as to the size which is desirable, varies with circumstances 
and often requires the exercise of keen judgment. The premium 
paid for largo size varies and the method or procedure best 
suited to one fruit crop or age of tree may not be best suited 
to another, even on the same farm. There is no question, how
evcr, but that more fruits find t heir way into the cull pile or t he 
lower grades and that growers experience greater losses on t he 
fruit actually produced because of small size than because of 
any other onc deficiency. 
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Besides watching the fruit, thc orchardist must watch thc men 
handling it. Unlike deciduous fruits, oranges and lemons are 
clipped from the trces with shears, lcaving attached to cach fruit 
a short piece of s tem. This prcvents thc decay that would alrnost 
certainly set in were the fruits pullcd from the trees leaving 
exposed some more or less torn tissucs. If the stem is left too 
long it is likely to bruise or puncturc other fruits on the packing 
ta ble or in the Cl'ate; when it is cut too short the scissors may 
cut into the surrounding fl.esh or pcel, tims ruining the fruit for 
long storage or distant shipment. One large lemon ranch was 
having what its manager considcrcd cxccssivc loss from decay in 
its shipments. Investigation showed that in a large percentage 
of the cases the decay organisms had entered the fruit tlU'ough 
punctures and that 15 to 20 per cent of the fruits gathered by 
some pickers showed scissors cuts or dangerously long stems, 
while less than 2 per cent of those gathercd by other employees 
showed these injuries. This information enabled the mai:J.ager 
to reduce the losses from decay to less than one-fifth of theu· 
earlier proportions. Losses occasioned by handling injuries are 
even more serious with peaches and apples than they are with 
lemons, and they are equally avoidable. 

Champion apple pickers generally cost their employers far 
more than theu· wages, for in this work haste literally makes 
waste. Many apple growers find profit in paying pickers by the 
day rather than by the bushel, since this practice, though it 
generally increases the total picking cost, decreases the per
centage of culls and decreases the cost of picking A- and B-grade 
fruits. Harvesting apples by shaking and beating the fruit from 
the trees would be the most expensivc method possible, unless 
the fruit were worth very little indeed. 

CULTURAL TREATMENTS AND YIELD 

Yield is determined fu·st by site, second by soil and thll·d by 
variety, matters rather well settled for the life of the orchard 
once it is planted-in brief by the nature of the original invest
ment. N evertheless, yield can be influenced to a marked degree 
by certain cultural treatments-by the way the invcstment is 
guarded. Lack of skill can make the bcst located orchard 
unprofitable and recognition of weakness inherent in any loca
tion or soil can aid in overcoming some difficulties. The effects 
of cultural practices on yield should not nced restatement at 



ORCHARDING AS A BUSINESS 303 

this point, unless it be from the auditor's point of view. Figure 
136 shows two rows of 14-year-old Montmorency cherry trees, 
growing in a light sandy soil in a Michigan orchard and treated 
alike except that for 4 years each tree in one row had received 
annual applications of 3 pounds of sulphate of ammonia; 10 
cents added to annual operating expenses for this fertilizer 
returned approximately $3.91 in increased yield. Computed 
on the basis of cost per pound of fruit produced, all the operating 
costs except harvesting were cut by this outlay. 

FIG. 136.-Two rows of Montmorency cherry trees. 'l'bat on the left has 
received annual applications of nitrogen-containing fertilizers; that on the rigbt 
has not been fertilized. There is a three to one difference in their average yields. 

'l'he emphasis placed u pon the almost irrevocable nature of the 
commitment involved in locating an orchard and the enduring 
influence of the site must not obscme the need of knowledge and 
initiative in its ma.nager. Location límits the possibilities of an 
orchard; management realizes them. Realization of possibili
ties, however, is attained only by unremitting diligence and 
watchfulncss. 'l'he well-located orchard is not a bond which 
automatically yields interest-bearing coupons at regular inter
vals and is left to accumulate dust between these intervals. It 
is, in onc sense, more like a manufactming establishment con
stantly apprcciating or depreciating in value, depcnding princi
pally on thc ability and judgment of the executive, the skill of 
thc omployecs and the natme and quality of its output. 
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THE SITUATION SUM MARlZED 

In commercial fruit production the one constant aim should 
be to widen the margin between income and outgo, between 
production costs and selling prices, since profits lic within tbis 
margin. For a given kind of fruit and within any givcn district, 
or even region, comparatively little can be done to rcducc pro
duction costs per unit of cultivated land. Tbc cost of land, 
spraying, pruning and other cultural treatments and the overhead 
charges after all vary only w:ithin comparatively narrow limits, 
if the orchard is well managed. Thcre is an enormous variation 
in production costs per unit of fruit produced, howcver, low costs 
being associated with heavy yields and high costs w!th low 
yields. The key to low production costs therefore is heavy 
yields. In most cases yield depends on site, soil, vnriety, and 
soil management methods, in the order named. Thcse factors 
are under the individual grower's control, in part at tbe time he 
sets bis trees, in part later. Beyond certain limits the individual 
producer has no control over prices. They are established by 
general trade conditions. Within thosc limits, however, he 
has fairly complete control, through bis control of grade. 
lmproven.~nt m grade mayoften resultin what amounts to a dou
bling of price and the multiplying of profits many times. With 
most fruits and most eonditions, soils and soil management 
mcthods tending to promote better size, spraying to control 
pests, care in harvesting to avoid handling bruises, and pruning 
and thinning, likewise to improve size, are, in the ordcr named, 
the im portant factors in controlling grade. 

In comparison with most types of agricultura! ctiort, fruit 
growing is intensive. The capital investment per acre is com
paratively large and interest and much of the maintenance 
expense go on regardless of crop failures. In proportion to 
the value of good fruit crops, the charges per acre are perhaps 
rather low. Fruit growers, therefore, can lose money or make 
money faster than most farmers, dcpending on the number of 
crop failures, and since prices are highest in years of rather general 
failures, the orchards which "always" ha ve crops are particularly 
profitable. Despite the occasional narrowness of the margin 
between heavy crops and crop failures and despite the fiuctuations 
in prices, fruit growing is esscntially not a speculativc cntcrprise. 
Its profits are measured in long-term averagcs and wceding out 
of the conspicuously unfit and highly speculative is unrelenting. 
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This fact, with the deferred maturity of the investment, tends 
to kecp out the gamblers, the "in-and-outers," and the "shoe
string operators,"-or at least theydo not remain init long-and 
it tends to keep fruit growing preponderantly in the hands of 
cnlightened, far-seeing, conservative men. 

Samuel IIartlib, an interesting member of an interesting group, 
wrote, at the middle of the seventeenth century, concerning 
orchards : 

They a.fTord curious wa.lks, food for ca.ttle in spring, summer and 
winter, fuel for the fire, shade from the heat, physick for the sick, refresh
ment for the sound, plenty of food for ma.n, a.nd tha.t not of the worst, 
and drink also of the best, and all this without much la.bour, care, or 
cost. 

This Polish-English merchant and philanthropist lived over a 
ccntury before John Stuart Mill fust formulated an organized 
body of cconomic thought and considerably over two centuries 
before tbc rise of the cost accountant and it is doubtful whether 
he or any of bis contemporaries thought correctly in estimating 
costs. In his timc, fruit growing was reputed to be exceedingly 
profitable, because prices of fruit were relatively high, and much 
of the expense of producing it, involving no cash outlay, was 
unsuspected. Evon with this allowancc, howev~r, it seems safe 
to say that the trcnd in fruit growing has bcen toward a narrower 
margin of profit, with a larger volume of business and that the 
tendency has been to increase the proportion of capital invest
ment to operating expenses. 

People bave learned to look elsewhere than the orchard for 
medicine, drink, and fuel, or for pasturagc and shelter for their 
cattle; they no longer walk for pleasure, but never befo re has 
there been such extensive specialization in fruit growing for 
profit. Fruit production is no longer, if indeed it ever was, a 
field for the invalid, the ne'er-do-well, the family dullard, the 
rcmittance man, the sentimental faddist, or any sort of dilet
tante; it is a business demanding the sam e acumen, initiative, and 
devotion that any othcr business requires. That on the whole 
its results are satisfactory is attested by the fact that the fruit 
growcrs of the nation constitute a large body of intelligent and 
capablc men who appear to bave found no more attractive field 
for their efforts. 
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Adventitious buds, 18 
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Air-cooled storage, 268 
Air drainage, 126 
Alabama peach moth, 224 
Alkali, 32 
Almond, sterility in, 106 
Ammonium sulphate, 59 
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Anthracnose, 204 
Aphids, 225 
Apple, aph.ids, 225 
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pruning, 189 
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Availability of soil nutrients, 45 
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Bark, rough, 209 
splitting, 211 
structure o{, 15 

Bearing habit, of apple, 66--73 
of peach, 73-78 

Bicnnial bearing of apple, 70 
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Black heart, 114 
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on fruit, 226 
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Bordeaux mixture, 238 
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Budding, 12, 146 
Budded vs. grafted trces, 156 
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winter injury of, 119 
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Calcium arscnate, 234 
Calius, 10, 85 
Cambium, 7, 16 
Candelabra training, 159 
Cankers, 203-207 
Cann.ing, effect of, on industry, 274 
Carbohydrates, 29, 36, 8G-86, 182 
Caterpillars, 222 
Cell structure, 1-3 
Centralleadcr training, 161 
Certified nursery stock, 157 
Cherry, pruning of, 186 

sterility in, 105 
stocks for, 145 

Chlorosis, 43, 215 
Cluster base, 68 

bud sp ray, 253 
Codling moth, 222 
Collar injury, 116 
Coloration of fruit, 62, 262 
Commou storage, 268 
Composition of fruit, 80 
Congeniality of stock and cion, 142 
Consumer's fancies, 261 
Copper sprays, 238 
Cork, cambium, 16 
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Cork in fruit, 228 
Cortex, 10, 15 
Cost of production, 292 
Cover crops, 58 
Cracking, of bark, 211 

oí fruit, 229 
Cross pollination, 96-108 
Crotch injury, 116 
Crown gall, 209 

injury, 116 
Cultivation and moisture supply, 38 
Curculio, 222 
Curling of leaves, 217 
Cut back nursery stock, 154 
Cuttings, 139 
Cutworms, climbing, 201 

D 

Death, from freezing, 111 
"Dehorning" trees, 174 
Depreciation of orchards, 287 
Diagnosing orchard ills, 196-230 
Dieback, 200 
DifferentÏIJ.tion of fruit buds, 85, 89 
Dormant buds, 18 
Double working, 155 
Doucin stocks, 140, 145, 155 
Drainage of orchard soils, 40, 131 
Drought spot of apple, 37, 228 
Dry lime-sulphur, 242 

mix sulphur-lime, 242 
Dusting materials, 237, 239, 241 
Dwarf trees, 140, 145, 154 
Dwarfed foliage, 212 
Dwarfing effect of pruning, 181 

E 

Elevation and fnút growing, 128 
Excrescences, 209 
Expense, operating, 295 

F 

Fertilization, excessive, 61 
with nitrogen, 53-64 

"Finish" of fruit, 263 
Finishing touches, 258-269 
Fire blight, 201, 205 

Fly speck fungi, 226 
Foot-rot, 140 
Freezing, nature of injury caused by, 

111 
Frenching of leaves, 216 
Frost banda, 230 
Frozen-aap blight, 197 
Fruit belts, 125 

blemishes, 225, 226 
color, 262 
cracking, 229 
fin.ish of, 263 
flies, 223 
"l.imb rub" of, 227 
picking, 264 
pit, 228 
russeting, 229 
scald, 227 
setting, 60, 96-108 
spot, 228 
stings, 224 
wormy, 222 

bud difl'erentiation, 85, 89 
buds, 17, 24 

Fruitfulness, 71, 75, 77, 87-95, 140 
Fruiting habits, 65-79 
Fungicides, delined, 233 

nature of, 238-242 

G 

Girdling, 16, 86, 89, 91 
Grade of fruit, efl'ect of pruning on, 

190 
efl'ect on price, 278, 299 

Graft union, 148 
Grafted vs. budded trees, 156 
Grafting, 12, 47 

bridge, 29 
natural, 179 
objects of, 136-142 
of roots, 147, 149 
top, 147, 155 

Grape, pollination of, 100, 104 
pruning of, 188 
stocks for, 141 

Growing habita, 65-79 
Growth, 16, 22-31 
Gummosis, 204, 207 
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Hail injury, 210 
Hairy root, 209 
Harvesting, 264 
Heartwood, 15 · 

H 

I 

Immaturity and winter injury, I 12 
Insecticides, contact, 233, 235 

lime-sulphur ns, 237 
Insects, biting and chewing, 233 
Intersterility, 105 
Investment in orchard, 287 
Irrigation in fruit growing, 33 
Iron, absorption by plants, 44 

sulohate for chlorosis, 43, 45 

J 

Junc budded trces, 154 

K 

I\illing of plant tissue by freczing, 
111 

L 

Land, cost of, 286 
Latent buds, 18 
Lateral buds, 17 
Lead arsenate, 234 
Leaf buds, 17 
Lea ves, browning of, 219 

curling of, 217 
destruction of, 221 
dropping of, 221 
dwarfing of, 212 
frenching of, 216 
function of, 82 
mildew on, 218 
purpling of, 216 
rolling of, 218 
rosette, 218 
spotting of, 220 
stmoturc of, 19 
yellowing of, 212 

Limb rub, 227 
Lime, effect on soil, 43, 44, 49 

sulphur, as fungicide, 240 
as insecticide, 237 
dry, 242 

Little leaf, 218 
Live brace, 179 
Local markets, 271}-285 
Locations for orchards, 123, 131, 

281}-293 

M 

Maggots in fruit, 223 
Mahaleb stocks, 145, 150 
Management, orchnrd, 286-305 
Marianna stocks, 140 
Marketing, trends in, 270-277 
Markets, local, 278-285 
Maturity, relation to winter injury, 

112 
Mazzard stocks, 145, 150 
Medullary rays, 13 
Mildew, 218 
Miscible oils, 235 
Mod.ified leader training, 167 
Mosaic, 217 
Mulch, 38 
Mushroom root rot, 139 
Myrobolan stocks, 150 

N 

Natural form of fruit trees, 159 
Nicotine sprays, 237 
Nitrate, 28 

of soda, 49, 59 
Nitrogen, absorption, 47 

effect on fruit color, 62 
on fruit bud formation, 61, 

92, 94 
on fruit ripening, 62 
on fruit setting, 60 

fertilization with, 53-64 
fixation, 55 
sources of, 53-64 
starvation symptoms, 64 

Nursery, practices, 146-158 
stock, best age of, 151 

budded or graftcd, 156 
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Nursery stock, certified, 157 
cut-back, 154 
grades of, 152 
pedigreed, 156 
production of, 150 

Nutrient supply, 43-52 

o 

Oil sprays, 235 
Open-center training, 165 
Operating expenses, 295 
Orange stocks, 140 
Orcharding as a business, 286-305 

p 

Palisade cells, 20 
Paradichlorobenzene, 243 
Paradise stocks, 140, 145, 150, 155 
Parenchyma, 8, 13 
Peach, beariog habits, 73-78 

leaf curi, 217 
moth, Alabama, 224 
pruning of, 183 
stocks, 151, 155 
yellows, 218 

Pear, blight (see fire blight) 
sterility in, 1 O 1 
stocks for, 140, 142, 145, 150 

Pedigreed nursery stock, 156 
Phloem, 8, 15 
Phylloxera, 139 
Picking, time of, 264 
Pits, 15 
Planting distance, 39 
Plastids, 3, 20 
Plum, sterility in, 104 

stocks for, 140, 142, 150 
Pollen, impotence of, 100 

maturing of, 101 
Pollination, 96-108 
Pre-pink spray, 253 
Prices, 297 
Production costs, 292 
Propagation, 136-145 
Pruning, the apple, 189 

bearing trees, 181-195 
cherry, 186 

Pruning, grape, 188 
peach, 183 
wounds, 11 
young trees, 159-180 

Purpling of leaves, 216 
"Purses," 68, 70 
Pyramidal training, 161 

Q 

Quince, ns a stock for pear, 140, 145 

R 

Railroacl worm, 223 
Red bugs, 224 
Refrigeration, ciTect on marketing, 

272 
(see Storage). 

Regcneration, 11 
Respiration, 84 
Rest period, 22, 119 
Root, cap, 4 

freezing, 120, 130 
function, 4 
grafting, 149, 156 
hairs, 4 
stocks, 139, 142, 150 
structure, 3-6 
submergence, 40 

Rosette, 218 
Rough bark, 209 
Russcting of fruit, 229 
Rust on fruit, 226 

s 

San Jose' scale, 221 
f:!apwood, 7, 15 
Scab, of apple, peach, etc., 221 
Scald, 227 
Selection of varieties, 263, 294 
Self-sterility, 101 
Setting of fruit, 60, 96- 108 
Shot-hole diseases, 220 
Sites for orchards, 123- 131, 289-293 
Skeletonizing of leaves, 221 
Slopes for orchards, 134 
Slugs, 221 
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Sod mulch culture, 38 
Soll, management methods, 38 

marly, 43 
moisture in, 38, 40, 41 
orchard, 131-134, 292 
reaction, 46--49 
water table, 41, 132 

Solubility of soll nutrients, 46 
Splitting of bark, 211 

of fruit, 229 
Spotting of leaves, 220 
Sports, 156 
Spray, equipment, 254 

injury, 215 
materials, 231-244 
schedules, 245-254 

Spreaders, for sprays, 242 
Starch, 82 
Stem structure and function, 6-9 
Sterility, 96-108 
Stings, 222 
Stocks, choice of, 140, 150 

in common use, 150, 151 
influence on cion, 143 

Stomata, 20 
Storage of fruit, 267, 272 
Strawberry, fruit setting of, 96 
Structure of cells, lea ves, stems, etc., 

1- 19 
Stunted growth, 199 
Submergence of roots, 40 
Subordination of limbs, 171 
Subsoils for fruit growing, 131 
Sulphate of ammonia, as a fertilizer, 

48, 59 
Sulphur sprays, 239-242 
Sunscald, 203 

T 

"Tanglefoot" for trees, 243 
Temperatures, injurious, 110 
Terminal buds, 18 
Thinning, by pruning, 182 

of fruit, 260 
Topography, 127 
Training young trees, 159-174 
Transportation, 271 
Tree growth and composition, 22- 31 

structure, 1 

v 

Vase-shape training, 165 
Varieties, choice of, 263, 294 
Vascular bundles, 4, 13 

w 

Water, conduction of, 15 
requirements, 32-42 

Water-table height, 40, 131 
Watersprouts, 18 
Weak growth, 199 
Winter injury, 109-122 
Wood, structure of, 9, 13 
Woolly aphids, 211 
Wormy fruit, 222 
Wounds, healing of, 10 

y 

Yellowing of leaves, 212 
Yellows, of peach, 218 
Yields, 292, 302 




