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Intreduction

The importance of pollination in the setting of fruit was recognized as
far baock as 4000 B.Ce when it is stated that the Arebs artificially pollinated
their date palmse About 250 BeCe, Theophrastus, the Greek Botmnist, wrote of
the pollination of the date palm as followss "They bring the male pollen to
female In order to make her produce fruit". The Reman writer, Pliny, in his
"Natural History™ about 70 A.De recordeds "If the male tree be out down, his
wives will afterwards become barren, and bear no more dates, as if they were
widows"s Again he writes:s "Men devised to make the females fruitful by oasting
upon them bloom and down that the male tree bears and sometimes by strowing the
powder which he yields upon them", The ocustom of "eaprifiocation"™ as applied to
figs, oonsisting of hanging branches or baskets of the wild (capri) fig and
1ts attendant fertilizing inseet, upon the ocultivated or fruitebearing kinds,
is also of great antiquity.

Essentisl Points

How is fruit development assoaiated with pollination? There are two
essential steps: first, pollination is the transfer of pollen from the male
pert (anther) to the female part (stigma) of the flowers This may be acoome
plished by the falling or placing of the pollen on the stigmas of the pistil
of the same flower or it may more generally be brought about by insects,
particularly honeybees (for most fruits), and by wind in the case of nuts,
The pollen grains stick in the viseid 1iquid on the stigma end with faverable
oonditions germinate, sending out their filamentous pollen tubes whioch extend
down the pistil in the direotion of the ovules (later the seed)s Fertilizae
tion is eff'ected when the nuelei of a pollen tube unites with that of the
female ovule., Fertilization between pollen and ovule of flowers of the same
plant is known as selfwfertilization and that between different plants is
ocross fertilization,

The growth of the pmllen tube requires from a few hours to a ocouple of
days for most fruits (in the nase of filberts there is an extreme rangs of
three or more months)e This rate is more rapid in the case of compatible
parents and slow or nil in the oase of incompatible ones. Temperature may
also play a part in advaneing or retarding the rate of growths

Foertilization is the start of seed formation.. The oells and tissues
surrounding the ovules develop and differentiate into the various parts whioch
become the resultant seeds end fruite If a variety sets fruit with its own
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pollen, it is spoken of as self=fruitful, but if not, it is selfeunfruitful
and if two varieties set fruit with pellen of ons another, they are intere
fruitful, or if not, they are intereunfruitful. These terms are generally
confusing and so the oommeén use is to speak of varietles as selfwsterile or
selfwfortile, or interesterile or interefertile, Some fruits, hewsever,
develop without the stimulus of pollination or fertilization, as is found
in the oase of the seedless orangs, the banana, the pineapple and seedless
grapes, Some times with inoomplete fertilization, part of the fruit will
remain undeveloped while the fertilized part develops normallyes

Failure _-_t_g Set

Among the sauses for the failure of fruit trees to set fruit may be
mentioned the followings

le The pellen is not shed at the time when the stigmas are reoceptive.
In some of our fruits and nuts, the pollen may be shed before or after the
stigmas are receptives The Franguette walnut is a good example of this, for
oftentimes the pollen is shed on all the oatkins befere the pistils have bee
oome recsptives Under suoh conditions, it would be advisable to have distri-
buted throughout the orcherd or in the proximity of the individual trees a
variety in whioh the pollen matures when the majority of the pistils are
receptive.

2¢ The pollen is not viable, The pollen of some varieties is impotent.
Some varieties of grapes and strawberries have imperfect stamens and henoce are
uneble to furnish pellen for any kind of pollination. The J, He Hale peach
yields only shriveled and abortive pollen grains whioh are funtionless in
fertilization. Seme varieties ef apples and Duke cherries produce poor pollens
In unfavorable seasons other varieties whioh ordinarily produce good pollen may
have weak, abortive or injured pollen. In order te correot this situation, it
is important, therefore, to have one or more potent waristies that supply
viable, oompatible pollen at the right time for fertilizing a desired variety.

3. Imperfest flower. Some kinds of fruits are dioecious, that is, the
male or staminate flowers are borne on separate plants from the female or
pistillate flowers, Certain varieties of strawberries, grapes, figs, dates,
papaye, most English holly trees, and others belong to this olasse In planning
for the pollination of these, it is nesessary to have pollen bearing individuals
available,

4. Unfavorable weather oonditionse Failure of fruit to set may be due
to frost, oold, windy or rainy weather whioh delays the growth of the pollen
tube or interferes with the movement of inseats, or severe rains whish oome
immediately after the pollen is brought to the stigma, whioh may wash the
grains off, or low temperatures during the winter or spring months, whieh cause
woakness or deformity in the pollen or ovules or bothe

5« laok of or interference with pollinating inseotse There is a mass
of evidenee whioh indioates that in most of our fruits, pollen carrying in.
seots suoh as the honeybee, wild bees, and bumble bees are necesserys It has
definitely been shown that the perecentage of flowers setting fruit is directly
dependent upon the motivity of bees. The honey bee is stated to require a
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temperature of about 65°F, before its work is fully effeotive, while bumble
bees work at a lower temperature, but the latter are not abundant enough to

do all of the pollinating. Wild bees account for omly 15 to 20 per oent of
pollination and orochardists now plan for their own bees mnd usually make
arrangements te have one strong hive for eash acre of trees. Spraying opere
ations are regulated to aveid interference with or death of the bees, and
everything is done to keep the bees strong and healthy to do the work of polliw
nation,.

6« Inoompatibility. If a flewer does not set fruit when pollinated
under favorable cenditions it is said to be inoompatibles By far the most
important sause in the failure of fruit to set is that some varieties arets

(1) oompletely self incompatible, or (2) partially inoompatible, both in self
and oross fertilization, or (3) ecompletely oross inoompatible. The reasons

for this situation are not altogether understood. There is evidence indicating
that with a self- inoompatible variety the pollen tube grows at a slow rate,
while in a oross pollinated, with pollen from a ocompatible variety, the pollen
tube grows at an inoreased rate. Even though twe individuals may be of the
same variety, the strain is an important faoctor in this consideratione Kor
example, it is known that ocertain tested strains of Royal Ann and Blaock Rew
publioan sweet cherries will pollinate each other while some other strains may
not‘

7« Miscellaneous Faotors., Among the influenees oausing flowers te
fail to set besides the ones mentioned above, are defiocient water supply to the
fruit, and lack of readily available nitrogen in the soil two or three weeks
before blooming time. Such practices as irrigation, fertilizing, pruning and
oultivation must be regulated to take oare of thess cenditionse. Ilask of
drainage, winter injury, girdling, inseot pests and diseases, are other factors
whioch have a bearing on this important phenomenon.

Remedies and Alds

There are several methods for ocorrecting unsatisfaotory setting of
fruite The proper pollenizers must be provided that will overlap in blooming
and will be eompatible with the prinecipal varieties, Next, they must be placed
rather near to the variety to be pollinated and, finally, the pollinating
agents (honey bees) must be provided in suffioient quantities to do the work
necessary to distribute pollen to praotically all of the blossems in order to
have s full set of fruite

le Providing Pollenizers. In the original starting of a fruit planting,
one should first inquire into the pollination requirements of the varieties he
has in mind, Experiments and experienoce have indicated whieh varieties require
pollinetion and whioh seem to be the most suitable pollenizers for the respeo
tive varieties, Too meny people make the mistake of plenting solid blecks and
learn when these come into bearing that they do not set fruit properly if at
alle Selfwsterile varieties should not be planted alons, neither should intere
sterile varieties be planted togethere A mixture of oompatible varieties and,
in some cases, even the most oompatible strains of proved varieties, should be
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the objective in minde The pollenizers may be supplied in one of several wayss

(2) Interplanting. It is advisable to follew a system in planting the
pollenizers so tEEt they will be in the ocenter of a group of trees of the
prinoipal varietye. Planting in alternate rews or every other tree in every
other row or every third tree in every third row will give satisfastory dis-
tribution. This may be more effisient than planting rows or blooks of different
varisties but when a eompatible variety is used as pollenizer it is generally
more praoctieal to plant two rows together for oonvenienoe in spraying and
harvestinge

(b) Topworking. If the trees are already established and it is dise
covered that pollination is required, ocertain trees may be grafted over %o
pollenizers, plased so as to give distribution as stated above. It must be
borne in mind, of oourse, that the grafts will not bear blossoms for several
years and the solution of the problem will still require attention dwring the
time the grafts are grewinge

(o) Bringing in bouquets. A temporary yet effeotive means of providing
pollenizers is to bring in branches with blossoms and plaocing these in buokets
or barrels of water set at intervals among the trees. Limbs 15 to S inohes in
diameter are better than smaller ones, and they should be kept fresh throughout
the blooming period. The influence of blossoms is notioced in the immediate
vioinity of these bouquets and they may be plaoced at the base of every tree
with good results. The use of bouquets is recemmended for the testing out of
doubtful pollenizers and for supplying blossoms during the time that grafts of
pollenizers are developinge

2. Pollinating Agents. Bees are absolutely nesessary to carry the pollen
for most of our fruits. Honey bees are searching for pollen and neotar to be
used in their hives and in so doing, they wisit the fragrant flowerse Pollen
grains from the warious flowers adhere to the bodies and legs of the bees and
thus pollen of different varieties is transferred from one blossom to the othere
Climatioc faoctors such as temperature, sunlight, wind, rain and feg influence the
flight of beese Also, the vigor and health of the bees themselves determines
whether or not they range aotively and early and all of the days during the
blooming seasone Spraying the trees and oover orops just before or during
blooming may be injurious to the bees, ocausing them to be weak or actually
killed by such mixtures as arsenicals or tobacso ocompounds.

Health and Vigor of Trees

After the fruits have set, they are ocompeting with one another for water
snd nutrients supplied by the trees The tree at this season of the year is
meking great demsnds on the water and nitrate supply of the soil. If this
supply is inadequate, some or all of the blossoms and young fruits may be shed.
If the tree 1s lasking in vigor and reserve supplies, the drop of fruit may be
very severee Orohard praotices, such as turning under a ocover orop during, or
too soon after blooming may cause a set-back in the formation of nitrates; or
desp oultivation may prune off young reots so as to reduce the moisture supply,
thue eausing a oertain fall of blossoms ar young fruits



- 5 =

Inseot pests and disemses may attaock young fruits and eause them to
drop or develop abnormally. Spraying on time and thoroughly is, therefore,
important to keep down these troubles. Spring spraying with sulfur eompounds
may cause a shedding of the flewsrs or young fruit, eapeocially if the tree
is in a weakened oconditione lack of pruning, girdling of the trunk or limbs
might also produce failure in set of fruit,

Summagx for Different Fruits

Muoh evidenoce has been obtained regarding the pollinatien of fruits in
different parts of the oountrys Following are some general statements ree
garding the sterility and fertility of the ocommon fruits of Oregone

l. Apples. Most of the oommeroial varieties of apples are partially
or entirely selfwsterile, The Deliocious, Gravenstein, Arkensas, Yellow Belle
flower, Fameuse, Stayman, Arkansas Black, Northern Spy and Winesap are almost
entirely selfesterile., Satisfactory pollenizers inolude Rcme Beauty, Jonathen,
Yellow Newtewn and Winter Bananae. Some varietles will set fruit without cross
pollinations These are Baldwin, Yellow Newtown, Grimes Gclden, Oldenburg,
Wealthy, Wagener and Yellow Transparente. With such varieties, inorsease in the
percentage of flowers to set fruit will only add to the burden on the tree
and the expense of thinninge With some varieties like Baldwin and Yellow Neww
town, there is a strong tendenoy to bear blossems only in alternate yearss
Varieties such as Ben Davis, Spitzenburg, Jonathan, Rome Beauty, Tompkins King,
will set satisfaotory arops from selfepollination, but a larger peroentage will
set fruit and larger yields will be obtained in some years if there is oross=-
pollination provided.

24 Apriotos, Peaches and Nectarines, Nearly all varieties of these
fruits are generelly self-fsrtile and need no oross pollination., There are two
notable exeeptians with peaches. These are J, He. Hale and Mikade (June Elberta).
These two set no fruit with their own pollen, but they are effectively pollen~

ized by Elberta, Fhillips or most any other varietye.

- 3o Cherriese The sour cherries are nearly all selfefertile, but some
strains of ﬂSEfmorency have been found selfesterilee Some varieties of sweet
cherries are selfefruitful but they are the exoeption. In gemeral, it may be
stated that swest cherries are desidedly self=inocompatible and should be
interplanted with effective pollenizerss Some combinations also are to be
strictly avoided. Napoleon (Royal Ann), Lambert and Bing are notably intere
sterile, that is, the pollen of one will not be effeotive in setting fruit
of any of the otherse Some other varieties such as Blaok Republiocan, Deacon,
Black Tartarian or Centennial will be found usually satisfaotory in pellenizing
one or all three of these varieties, Furthermore, it may be stated that there
are oertain strains of each variety whioh may or may not be ocempatible with a
particular strain of one of the other varieties, This has been tested out and
it is now recommended that the eertified strains, together with their ocorreot
pollinizers be planted together for best results, Some sowr cherries are
capable of pollinating some of the sweet cherry varieties, as is also true of
some varieties of Duke ocherries, but they should not be depended upen to do so.
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The Peare Pollination tests have shown that many pear varieties are
partially self~sterile and will set larger orops with suitable pollinirerss
Bartlett in some seotions will set fruit alone but will not do so in other
distriotss Anjou, Howell, and Beurre Hardy are generally good pollinizers
for Bartlett.s Bewrre d*' Anjou is selfesterile and can be fertilized by
Bartlett, Easter, Fall Butter and Seckel, and usually Beurrs Boso, Comioce
and Hardy will set good orops from selfepollination. In every case studied,
the frult of pears are larger when orossepollinated than when selfwpollinateds

In southern Oregon it is found that particular execsptions must be made
to the foregolng and the following pollinizers are recommended:

Bartlett: Anjou and Howell are good pollinizers since they bloom at
the same time and the pollen is effective., Winter Nelis and Bosc bloom too
late for this varietys

Boso: Comice and Winter Nelis are good pollinizerse The variety does
not set regulerly with its own pollen, although on light soil, at least in
some seasons, it will produce a heavy set; but on heavy soil the orop is muoch
lighter when selfwpollinateds

Comioes This variety is mostly self-sterile in southern Oregone Cross
pollination is necessary for satifaotory orops and good pollenizers are the
Boso and Winter Nelise

Winter Neliss Good pollenizers of this variety are Bosc and Comicee

Studies in pear pollination under Willamette Valley econditions are now
being oonduoted by the Oregon Experiment Station and reoammendations for this
region will be made at a later time.

Plums and Prunes. Nearly all Japanese plums are selfwsterile. Bure
bank, Satsuma, Viskscia are in this class, while Beauty, Santa Rose, Methley
and Climax have beon Tound self-fruitful. The European plums or prunes alse
vary in oompatibility. Agen (French or Petite), Italian, Giant, Reine Claude
(Groen Gage) are self comptatible, while Pond, Tragedy and Imperial are
slightly so. German Prume, Golden Drop (Silver Pruns), President and Standard
are apparently selfeincompa“ible. Shropshire (Blue Damson) 1self-fruitfu1.
Japenese varieties will oross-fertilize one another in mostf% ses, but cannot
be depended upon to be fertilized by Eunopean varieties. Agen sets with its
own pollsn but must have bees present to bring about the pollen transfers

Walnutse. Franquette walnuts will fertilize themselves provided the
pollen sheds at the same time that the female pistils are mature and receptivee.
Ooccasionally, however, the pollen may be shed before this time, especially
while the trees are young. It may, therefors, be advisable to have a later
blooming variety or seedling for fertilizing the Franquette. The later blooming
Meylan has been found satisfactory. Some growers gather the catkins just before
they begin to shed pollen, tie them in bags, mede of one-foot squares of mose
quito netting (a double handful of oatkins in each) and throw high into the
trees so they will oatoh on the branchess As the oatkins mature, the growers
go around once in awhile hitting the bags with a leng bambo pole. Ome grower



w 7 =

and his son went around and shot the bags with a 22 rifle every hour or so,
While he lost a few oatkins, it was an effective methods Walnut pollen can be
carried as much as a mile by wind, but generally effeotive distribution is
within 200 or 300 feete A few oatkins placed in the trees, will yield large
quantities of pollen, for it has been found that one oatkin oontains from
1,000,000 to 4,000,000 pollen grains,

Filbertse The Barceloma will not fertilize itself satisfactorily bhut
is fertilized by DuChilly, White Aveline, Nottinghem, and Daviana. DuChilly,
is pollinized by Alpha, Clackamas, Merveille de Bolwyller, (Halles Giant).
The Brixnut is pellenated by Merveille de Bolwyller (Halles Giant)se The oome
bination of Barcelona, DuChilly, Daviana and White Aveline is usually satise
faotory for cross pollination and satisfectory oropse Filbert pollinizers
should be close to the main variety, preferably within 26 feet for best results.
Artificial pollination can be brought about by bringing in branches with unopsn
catkins early in the spring or late winter when the pistils are showing through
the buds and suspending these in cans or buckets of water in the treess Some
growers are grafting in pollinizers in the tops of varieties to be pollinated.

Grapese Most commercial varieties of grapes are selfefertile, but even
these during unfavorable pollinating oconditions, may sst only part of their
fruit, causing the bunches to be soraggly, or fruits may set without any pollie
nation and be small and seedless, Brighten, Lindley, Eclipse, are varietles
known to be selfwsterile. If left to open pollination, their bunches are
characteristionlly loose, but if hand-pollinated, compaot clusters are obtained.

Small Fruitse There is no partiosular difficulty with small fruit pollie
netione Fraotioaily all of the red and black raspberries, dewberries, and
blaockberries grown here are selfefertile,

Praotically all of the strawberry varieties grown in this region at the
present time are selfefertile. There are some imperfect flowered varieties in
the East, however, and one should plant these with perfect flowered kindse

Blueberries should have different varieties interplanted and should have
colonies of honey bees introduceds With all small fruits, bees are necessary
to carry on pollination for the berries may be small and imperfectly formed
without them,

Conolusionss In summary it should be remembered that the set of fruit
is dependent upon good pollinating oonditions, inoluding suitable combination
of varieties which bloom at the same time, fairly warm weather, and presence
of pollinating agents, partiocularly honey bees, together with vigorous, healthy
trees or plants, laok of suffiocient pollination often oauses unproductive
varieties, and oconsequent loss of time and money. Mistakes are often made in
failing to provide for proper pollination; or even when plans are made, varie
etles later prove umsatisfactory in pollinating ome another. These mlstakes
can generally be corrected if one takes the tims to learn and adopta plem
to remedy the situations
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