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STUDY IN PLUM POLLI1'ATION 

o-----o 

Roy E. Marshall 
o ___.o 

INTRODUCTION. 

A great many phases of the orchard pollination 

question have been investigated during the past two de- 

cadea. The investigators have, for the most part 

chosen those fruits to work upon, or certain phases of 

the problem, which most closely correlated with the 

horticulture of their respective territories. Since 

the Pacific Coast is the only sectIon of this country 

producing prunes in commercial quantities, it would 

naturally be fitting for someone of this region to take 

up the problem of prune pollination. Phases of the poi- 

lination question have been studied at this Station for 

several years, but for various reasons the prune has not 

been considered, although many inveatigator8 have cited 

the prune industry of the Pacific Coast as one in which 

it was essential to mix varieties in order to insure 

full crops of fruit from year to year. This has been 

done without authority. 1ore or leus work of this 

nature has been done with the varieties of Prunus domes- 

tica in England, but only a few of the varieties grown 

there are grown here commercially. 
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REVIEW OF LITERATUR1. 

No attempt is made to give here a complete history 

of the pollination problems, but a brief review of some 

of the pollination work more closely connected and 

leading up to the present problem is presented. 

It would be almost impossible to say with any de- 

gree of certainty just who first advanced the idea 

that cross-pollination is necessary in sorne species of 

plants. However, we do knew that Sprengel, as early as 

1793, observed that cross-pollination took place in 

certain species of plants and that insects played a 

very important part in it. Even though he did observe 

this, he did not realize the importance of his diecov- 

ery. L.tE-r, Andrew Knight (1799) remarked that Nature 

intended that cross-pollination should take place 'ac- 

tween plants of the same species, and that ìn no plant 

doeo self-fertilization take place for an unlimited 
number of generations. 

A letter written by Rev. George wayne, dated 

August 2d, 1822, only recently published by Chittenden 

(1913), may be interesting at thia point. It is, in 

part, as follows: s'In the following spring of 1822, on 

attending the blossoms of this tree, which blooms ear- 

lier than any other tree I have, they appeared to me 

to remain much longer in a globular state, without ex- 
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panding, than any other variety of pear which I have 

had. opportunity of ioticing. I fancied, likewise, that 

the pointai was fit for impregnation before the anthers 

were ripe, and even before the petals had expanded; 

arid from the peculiarly slender and delicate make of 

the latter, a it 8truck me. I supposed that it ceased 

to be In a proper state as soon as it 'oecarne exposed to 

the sun and air; I therefore concluded that there :i1ght 

possibly be a chance of obtaining fruit, by depriving 

the blossoms of their petals before they expanded, and 

inclosing with each floret in this state, within a paper 

envelo)e (as is my mode in effecting artificial irripreg- 

nation), a riper blossom; viz:- one that had just begun 

to uiffuse itB farina, either ne of its own or, pre- 

ferably, f sorne other variety of pear. Accordingly, 

on Llarch 27, 1822, I began this operation, and. in a day 

or two had tied. up in the manner just mentioned twenty- 

seven blossoma. Ten of the envelopes contained. bios- 

some of the 3eurre Pear, which (it not blossoming so 

early as the Gansell) were the only ones I could find 

in a stato of expansion. Fourteen (to make up, with 

the former number, two dozen) contained blossoms from 

the same tree, and three blossoms of the Pound Pear.-- 

Of the ten blossoms treated with the Beurre Pear, eight 

set, two of which afterwards fell off, but I suspect 

not fairly, and six are now proceeding to maturity. 
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One only of the fourteen, where its own blossoms were 

used, now remains. Of the three wherein the Pound 

was concerned, the whole failed.-----" 

A note by the Secretary of the Royal Horticultural 

Society In speaking of the pears harvested, says: They 

were unusually large, and very handsome. The crose-im- 

pregnation had not produced any change in the appear- 

ance of the fruit, nor was any difference in flavour 

discovered. 

It seems perfectly clear that Lir. Swayne realized 

the value of cross-pollination in the case of some var- 

ieties of pears. A Mr. Harrison published A Treatise 

on the Culture and !anagement of Fruit Trees the follow- 

ing year in which he advocates the handpo11inatIon of 

some pears Which flower abundantly but fail to set fruit. 

He does not, however, state whether or not he uses poi- 

len of other varieties. Just how much we may depend 

upon the above citation ie questionable. 

Most writers on the pollination question, however, 

give Darwin credit for being the first to fully realize 

the benefits of cross-pollination. It was he who first 

emphasized Its importance In his Origin of Species in 

1859. A much greater interest was aroused In 1862 when 

he published his work on Variouu Contrivances Which 

British and Foreign Orchids are Fertilized Insect8. 
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In theee and later publications Darwin has pointed out 

that "Nature abhors perpetual self-fertilization;" 

that in many cases "It is injurious and results In in- 

ferior and leas fertile offspring," and that "Plants 

are endlessly iodified to insure cross-fertilization." 

Although it raa quite generally known that orchard 

fruits did better when the varieties were mixed, it was 
not conclusively shown that the real cause of barrenness, 

in some varieties, was due to self-pollination until 

Waite published his work In 1894. His results snow that 

many varieties of pears require cross-pollination, while 

some are capable of self-fertilization. After a stidy 

of the secondary effects of cross-pollination, he con- 

eludes that while there are slight differences between 

the croases, their variations are not to be ascribed 

with certainty to differences ini pollen. He found the 

largest and finest specimens of either self-fertile or 

self-sterile sorts to be the result of crosses. 

While we may give Waite credit for Inaugurating 

the pollination work with orchard or tree fruits, we must 

remember that Beach and Green were each working with the 

grape at the same time. Beach continued his investiga- 

tions along this line until 1902, concluding that "Grapes 

which are self-sterile ox' nearly so have shown about as 

little ability to fertilize other self-sterile aorta as 

they have for fertilizing themselves" and that "they have 
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usually likewise failed to fertilize self-fertile varie- 

ties." 

He1dman (i89) divides the plums into three groupa 

of two forms each, following an old classification of 

Darwin's, as follows:- 

Dichogamous Group: 

Proterogynous, on which the stigma is ready 

for fertilization and passes the receptive 

stage before the pollen matures. 

Proterandrue, on which the pollen riperis and 

matures before the stigma is ready for fertil- 

ization, 

Heterostyled Group: 

Long-styled, on which the pistil is nearly 

twice the length of the stamerw. 

Short-etyled, on which the etens are nearly 

twice the length of the pistil. 

Bisexual Group: 

Gynodioecioua, on which the flowers are mostly 

females with aborted anthers and pollen grains. 

Andromonoeclous, on which the flowers are 

mostly males with most of the pistils wanting 

or present in a rudimentary form. 

Heidan says that "Self-sterility of Prunus wnericar 

in the heteroatyled and bisexual forms is caused by great 

r 
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differontiatiorie of the sexual elemente." By the above 

classification, he says we are prepared to understand 

"why cross-fertilization is possible in a certain di- 

rection, xhile the reciproca]. cross may be sterile." 

Waugh (1896) in discussing Heideman's classifica- 

tion says, "It is probably that each of these six forme 

occasionally appears in plum blossoms, particularly 

in varieties of the American Group; but, aside from 

bearing imperfect pistils, I am inclined to believe 

that these diversities have little immediate signifi- 

canoe," and later he adds that it "remains quite un- 

verified." Waugh shows by a table that Prunus domes- 

tica is more free from defective pistils than any of 

the other plum species. Later (1897) he points out the 

fact that defective pistils play a more or less import- 

ant part in the size of the fruit crop in the American 

group of plums, but, except in uncommon cases of total 

defectiveness, exert no appreciable influence. In a 

later experiment station report Waugh (1899) calls at- 

tention to the "June Drop" in plums, suggesting that 

it is largely due to failures in pollination, and raises 

the question as to whether there may not be degrees of 

fecundation in the plum. The plum ordinarily develops 

but one of its two ovules and it is supposed that it is 

fertilized by one pollen grain, in which case, "there 

would be no such thing as imperfect fertilization. 
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Either a seed le fecundated, or lt le not." Since 

would be possible evidently, for a germ to be 

weak or for the fecundating pollen grain to be weak, 

or for the fusion of the two to be in some way imper- 

fect," he says that this must explain why some plum 

germs are weaker than others. Waugh (1900) also found 

that the ount of pollen transported by wind, even 

under txe moat favorable conditions, was far too small 

for effective pollination. 

Fletcher (1900) states that in the case of Wild 

Goose, which is self-sterile, "the pollen grain actually 

germinates and the pollen tube passes down to the ovule. 

Why the sexes are unable to unite after having got this 

Í3r, the embryologist has not yet told us." He also saya 

that among our common orchard fruits cross-pollination 

seldom has an immediAe influence on the fruit itself.," 

and that"crous-pollinatIon probably gives better results 

than self-pollination with nearly all varieties." 

Powell (1902) In his pear work found "that the 

Kieffer may be somewhat more self-fertile in one orchard 

than in another; that a cross-fertilized pear started 

Into growth with more vigor and developed more rapidly 

than a self-fertilized one." Green (1902) grouped the 

applEs with which he worked according to the variety of 

pollen used, and found that some varieties of apples 

posesas more potency in their pollen than others. 



Cummings (1904) says the determining factors in the case 

of abnormal fertilization are:- 

A. Incomplete development of the pollen-tubes, due 

to-- 

(i) Impotent pollen, or poisonous stigrnatic 

fluid, or 

(2) Lack of nourishment of pollen tube. 

B. Non-fusion of nuclei, 

In some cases the pollen-tube grows down to the ovule 

but rio union takes place; again, the pollen may not even 

germinate, and all stages between these extremes may be 

found. 

It was a few years later when the work was taken up 

at this Station. The first report, by Lewis and Vincent 

(1909) gave fifty-nine out of eighty-seven varieties of 

apples tested as being self-sterile. Only fifteen proved 

self.rtile and even they gave better results when 

cross-pollinated. 

About this time Fletcher (1911), in continuing his 

work with the Bartlett and Kieffer pears, noted that "Ti 

cross-fertilized fruits averaged about the same in size, 

shae, color and quality, regard.1ea8 of pollen used." 

Results with a peach variety indicated "no advantage to 

Gold Drop from cross-pollination." 

Backhouse published his first report on pollination 

studies of european plums in 1911, in which he desig- 
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nated nine of the twenty-one varietie8 worked with as 

being self-fertile. In concluding he says, "One inter- 

esting fact was that if in one of these self-sterile 

varietiea the flower8 cere not pollinated at all, they 

fall off from three to four days after opening. If, on 

the other hand, they are self-pollinated, the fruit may 

swell until it reaches the size of culinary pea, but 

sooner or later drops, generally within three weeks. 

"It seems probably that the trouble known as the 

June Drop' of the Americane, and also the early stoning' 

of cherries and Green Gages, which takes place before a 

single stone begins to form, are to be explained as 

consequences of seif-pollinat ion." 

Kraus (1912) arrives at the conclusion that in gen- 

eral cross-pollination does not affect the flavor, qual- 

ity or color of the fruit, but merely its.size, percent- 

age of and uniformity of crop. Instances of apparent 

affect are attributed to bud variation. 

Hooper (1912) found eleven out of sixty-eeven var- 

ieties of apples tested to be self-sterile. He also 

suggested that since Green Gage Plume are frequently shy 

bearers, though they blossom well, it may be due to some 

peculiarity in pollination. 

Gardner (1913) found that sweet cherry varieties 

are not only self-sterile, but some of the best commer- 

cial varieties are inter-sterile and that it is ltnpou- 
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Bible to tell which varletlea are inter-fertile until 

they have been tried out. 

r, Backhouae'a complete liBt of self-fertile and 

self-sterile pluma, as he found them to 'De at the John 

Innee orticultural Institute, is reported in an arti- 

ele by Hooper (1913), He finds only about forty per 

cent of the plum varieties to be self-fertile. Some of 

the common self-sterile varieties are Coe, Green Gage, 

Pond, French Prune and Washington. He says, "Coe Gold- 

en Drop is considered most difficult to get to fruit." 

Thitten (1914) confirms other reports on peach 

pollination, eaythg that "The 8110W 

the year all the leading varieties of peaches grown on 

the Horticultural grounds proved to be self-fertile." 

FAILURE OF FRUIT TO SET MAY BE DUE TO SEVERAL FACTORS 

There are many causes other than lack of pollina-. 

tion which may render treos fruitless at times. It is 

quite characteristic of some varieties to naturally 

drop or thin their fruit. These varieties ordinarily 

set heavily and thinning is necessary to enable the 

tree to bear ita load without breaking. If the previ- 

oua season has been rather dry, fruit buds may not have 

developed in as large numbers or as strongly as they 

would have developed under normal conditions. The in- 

jury from frosts or freezes, either winter or spring, 
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scarcely need. be mentioned. V/hen trece are poorly 

nouri8hed they fail to Bet fruit a heavily as thoBe 

liberally supplied with the necessary foods. Occasion- 

ally we find barren orchards which are really starving. 

On the other hand, if growth is encouraged too much, 

the vegetative part of the tree develops at the expense 

of fruit production. Rains or snows during the bloom- 

ing season are always feared by fruitgrowers of any ex- 

perience. Cold rains throughout the Northwest during 

the blooming season of 1914 reduced the Italian prune 

crop to about one-fourth its usual quantity. Pollen 

carrying insects do not work during such weather and 

then lt is probabl' that the vitality of the pollen is 

destroyed, the stigma injured or perhaps the tempera- 

ture Is too low or pollen germination or fertilization. 

Strong and drying winds during the blooming season are 

rather disastrous at times, probably due to the drying 

up of the etigmatic juices. When conditions are favor- 

able fungi play quite an important part in cutting down 

the fruit crop. It is known that the brown-rot fungus 

known as Scierotinia fructigeria causes a blossom in- 

fectìon and blight which probably lessens the set. 

These are some of the more important factors which must 

always be considered before we can]ay all the blame for 

a poor set of fruit to improper pollination. 
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OBJECT 

The recent results of Gardner of this Station 

with chex'riee, the self-sterility of several other or- 

chard fruits, and the fact that several writers have 

referred. to need of croas-pollination in the prune or- 

charda of the Pacific Coast, have been the factore 

which have encouraged the investigation of tnis subject, 

it being the desire to obtain, as near as pos8ible, an- 

swers to the following questions:- To what extent are 

each of the several varieties of prunes self-sterile? 

Is there a physiological selection between prune vari- 

eties? Or, in other words, to what extent are they 

inter-sterile? Several other minor questions will be 

discussed, but the original idea was to answer the 

above questions as nearly as possible. Since the Ital- 

ian and Petite or French Prune are the two leading var- 

ieties used for drying, it was thought advisable to 

make as many cross-pollinations with each of these var- 

ieties as possible. 

GENERAI PLAN AND LOCATION 

It was deemed advisable to do part of the work in 

some locality in which the season is either earlier or 

later than here at Corvallis, so that a larger number 

of croases could be made. It is also known that in 

some cases varieties are self-sterile in one locality 

and self-fertile in another. The tJmpqua Valley was 
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chosen as the second location for the followthg reas- 

O1S:- It is sone eight to twelve days earlier than 

this part of the Wi].lamette Valley. The Umpqua Valley 

is one of the leading prune producing valleys of the 

State, and, furthermore, sorne parts of' it are wholly 

dependent upon the prune. Only the Italian is grown 

commercially in the Willamette Valley, while the Ital- 

Ian and Petite are each commercial varieties in the 

Umpqua Valley. As 800fl as it was decided in what lo- 

cality the other part of the work would be conducted, 

the factors to consider in choosing a definite orchard 

were accessibility, total number of varieties in the 

orchard, number of varieties other than those in the 

College orchard at Corvallis, and the age of trees. 

Considering these factors, Abner Riddle's orchard at 

Riddle was selected. 

EIW IRONMENTAL FACTORS 

The work at Corvallis was done in the Station or- 

chard and. in the orchard of Mr. Geo. Tinker, about one 

and one-ialf miles west of Corvallis. Italian was the 

only variety worked on at the Tinker Orchard. The trees 

in the Station Orchard are vigoro.a and healthy and. all 

were planted in the spring of 1909, with the exception 

of Q,uackenboss and Green Gage, which are probably over 

twenty years old and only moderately vigorous. The soil 
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is a heavy clay. The orchard has been given clean cul- 

tivation during spring and summer and cover crops are 

grown during the fall and winter. The elevation 18 about 

two hundred fifty feet. The Tinker Orchard is perhaps 

twenty years old and has been more or less neglected un- 

til the last two or three years, since which time it has 

been well pruned, sprayed and. cultivated throughout the 

season. The trees selected for this work are moderately 

vigorous. They are on a rolling, well drained, moder- 

ately heavy clay. The elevation is apprc1mately the 

same as that ut the College Orchard. 

The pollination work was begun at Corvallis March 12th 

and continued until April 2d. The first half of this 

period was fairly warm and forced the blossoms out rapid- 

ly. It was very good "pollination weather« as the sun 

was quite warm for a while each day, and the bees were 

relatively buey. 
However1 on March 24th a cold rain be- 

gan which continued until April 2d. This was at the time 

the Italians were coming into full bloom. The blossoms 

were at a standstill all this time. Only occasionally 

would one see a bee. The following table, copied from t1 

weather records of the Station, will bear out the above 

notes: 
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TABM I 

Showing Weather Conditions--March 11th to April 9th, 1914. 

Temperature Character o" Date Precipitation 
1Maxiìrn Mlimuj 

11 65 37 -- Clear 
12 69 45 00 Cloudy 
13 65 45 .02 
14 57 39 -- n 

15 64 47 -- 
16 65 43 -- Clear 
r;' 66 43 -- s, 

18 71 40 -- 
19 73 -- -- 
20 73 -- 

n 

21 69 45 -- 
22 62 36 -- Part Cloudy 
23 54 35 -- Cloudy 
24 48 37 
25 49 32 

.11 

.08 
26 47 34 .10 
27 36 37 
28 56 38 

.57 

.03 Clear 
29 5 34 .39 Cloudy 
30 45 37 .55 

0 

31 52 37 .21 
1 58 40 
2 68 49 .03 tI 

3 69 54 .07 
4 64 53 .02 tI 

5 63 40 -- Clear 
6 66 36 - 

7 66 40 - - 

8 69 49 -- Part Cloudy 
9 60 52 .74 Cloudy 

AB previously stEited, the work at Riddle was done 

in the orchard of Abner Riddle. His orchard extends 

from the north border of the town up the hill to the 
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north, about one-half mile. It is about twenty years 

old and the trees are in very good condition, general- 

ly speaJdng. Some of the Golden Drop (Silver) trees 

re evidently dying of old age. The Pond (Hungarian) 

trees were 11 top grafted two years previously. How- 

ever, few of the grafts took, so that the fruit is al]. 

borne on the new, vigorous growing, but stocky shoots. 
The soil in the upper part of this orchard, where the 

work was done, is a hill clay with a slight admixture 

of sand, making it a well drained and comparatively 

easily worked soil. It is much lighter than the soil 

at Corvallis. Clean cultivation io practiced through- 

out the season. The trees are planted eighteen feet 
apart. The elevation is a little over seven hundred 

feet. 

A].]. of the emasculation and pollination at Riddle 

Was done from March 19th to March 23d inclusive. The 

Golden Drop (Silver) prunes were in full bloom; in 

fact, they were BO far along that it was necessary to 

pick trees more or less influenced by the shade of the 

prune dryer in order to find unopened blossoms in large 

enough quantitieB to emasculate. Cther varieties were 

in the best possible condition for the work. During 

the first three days there were heavy fogs in the fore- 

noons which began to lift about 9:00 a.m. and from that 
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tizne until about 4:00 p.m. it was exceedingly hot, as 

shown by Table II. This tended to force the blossoms 

out very rapidly. March 22d and 23d were cooler and 

the blossoms seemed to be at a standstill. On March 

25th the temperature was reported as being below freez- 

ing by several parties in and about Riddle. The fol- 

lowing table gives the weather conditions at Roseburg, 
a weather station about twenty-five miles north of 
Riddle, but having practically the same conditions. 

TABI II 

Showing Westher Conditions at Roseburg, March 18-31,1914 

Date j Temperature__ Pecip- 
1M.IMin.1Me I toi. 

18 69 42 56 
19 77 40 62 -- 
20 79 4]. 60 -- 
21 71 40 56 -- 
22 63 38 50 T 
23 53 41 47 T 
24 54 35 44 .01 
2 52 30 41 T 
26 53 32 42 .06 
27 53 38 46 .15 
28 54 37 46 .04 
29 56 35 46 .11 
30 52 41 46 .16 
31 56 41 48 .02 
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THODS 

The methodB used throughout the season in col-. 

lecting, forcing, gerrinating, and applying the poi- 

len, the emasculating, re-pollinating, etc., were 

largely those recommended by Fletcher (1908), Sandsten 

(1909), and members of the Division of Horticulture 

of this Station. 

Collecir lìen:- Small branches bearing a num- 

ber of fruit buds were cut from trees of the varieties 

from which pollen was desired and these branches 

placed in water in a warm room. The condition or stage 

of development of the buds at the time of collecting 

varied greatly. Some were taken indoors to force out 

when the cluster buds were 1just beginning to break, 

while some branches were out so far that a number of 

flowers hd to be removed for fear that insects had 

already visited the flower. 

Forcing of Pollen:-. When the flowers began to 

open the anthers were stripped from the flowers and 

placed In an ordinary watch glass, where they remained 

until dehisced. When practically all the anthers had 

dehisced, the pollen and dehisced anthere were placed 

in half-inch viale, and loosely stoppered with cotton. 

These vials were labeled and kept in a dry place when 

not in use. 
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Germiniit1on: AB many germination teSta were 

made a time would permit. Several erm1nation media 

were used which are referred to later in this report. 

Chamber rings were secured on slides by means of par- 

affth. These were filled about one-third ful]. with 

water to prevent the evaporation of the germination 

medium. A drop of the latter Was placed on a cover 

glass and a number of pollen grains from several an- 

there were added. The cover was turned up so as to 

let the drop hang. Vaseline served to hold the cover 

on the chamber ring. Only those pollen grains were 

counted germinated which sont out a definite tube. 

Emasculation:- The buds should be emasculated 

just before they open. It is impossible to have all 

the buds of a cluster or all those that would be coy- 

ered by one bag in this condition. It was endeavored 

to do the emaecuJ.sting of each variety when most of 

its flowers were in the stage just mentioned. This 

meant that a few open flowers always had to be removed 

and some buds not far enough along to work picked off 

in order to r.ake sure that all blossoms in a cluster 

were pollinated with the variety designated. 

It is almost impossible to use the same methods 

of emasculation for different orchard fruits, owing 

to the difference in the structure of the flower. 
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Iven in the pluma there is a great variation. In some 

the tissue is more tender than others, arid. again there 

is a great difference in the size of the floral parta 

of different varieties of the same apecies. Different 

investigators do not use the saiie methcd on the aie 

fruits, due to various reasons. The writer, after try-. 

ing several methods, found that he could do the work 

more readily by using the nails of the thumb and mid- 

die finger. The stem of the flower is held in the left 

hand and then bringing the nails of the two fingers of 

the right hand together so as to cut across the recep- 

tccle at either side, just below the intersection of 

the stamens (the nails must be long and sharp), lift 

up the upper portion which has beer. severed and all the 

floral parts are removed except the pistil, which is 

not molested in the least, After a little practice the 

writer found that he was emasculating and. pollinating 

from fifteen hundred to sixteen hundred blossoms a day. 

One may emasculate four hundred blossoms an hour by 

this method. The same method may be used equally suc- 

eessfully with the sweet cherry1 peach, and probably 

other drupaceous fruits. 

In some cases it was found convenient to apply the 

pollen at the time of amasculation, but In others it 

was necessary to cover the emasculated blossoms with a 
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paper 8ack and 1eave them for eeveral days before poi- 

linatlon, In which event the date of emasculation wae 

recorded on the bag. 

Application of Pollen:- When pollinating, the giase 

vials containing the poiien and a Bfllai). pointed camel's 

hair brush in each, were taken into the field. Having 

a separate brush for each variety eliminated chance of 

getting the varieties of pollen mixed in any way. As 

stated before, when convenient, the pollination was done 

at the time of emasculation. In such cases a small 

branch of acme ten to forty buds were emasculated and 

then the pollen applied to the stigma. The small branch 

was then covered with a two pound paper bag, which was 

tied securely and labeled with a metal rim tag. On the 

tag was written the variety of pollen used, the date 

of emasculation, date of pollination, and the number of 

flowers pollinated. In case the emasculation had been 

done a few days previously, the bags were removed and 

pollen applied to all healthy stigmas. Otherwise, the 

methods were the same. 

No doubt, there is time saved when the pollr is 

applied at the time of emasculation, and in most casee 

the stigmas are in a receptive condition at this time. 

However, one objection was noted in regard to this metl 

od, end that is that even though the pistils may appear 
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scund at the time, and are pollinated and counted as 

such, it was found that frequently when the pollination 

was done at a later date pistils thought to be sound 

at the time of emasculation had evidently been injured 

in some way and had died. ven though this injury prob- 

ably did not, in any case, amount to more than five per 

cent, it is a matter not to be overlooked. 

Three or four weeks after pollinating, the paper 

bse were removed. At this time a count was also made 

Qf the apparently developing plums. In sorne ca&ee it 

was absolutely impossible to draw any sharp line between 

those fruits which were to continue development £nd 

those which would fail-4r. These counts, euch as they 

were, were recorded on the metal rim tags. 

Another count of the developing plums was made 

May 13th to 18th inclusive, in order to ascertain the 

number of piume which dropped during the so-called 

"June Drop'. The number of developing fruits at this 

time was also recorded on the tags. 

The final checking-up cne at harvesting time. The 

fruits resulting from each cross were placed in ser- 

ato bags with the tags of the same cross. In case the 

fruits were not fully ripe t'i vre allowed to stand 

until euch a condition was reached, when the flesh was 

removed and the stones tllowed to dry. When all the 
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etuLleB were dry enough to handle, they were cracked and 

the number and condition of the seeds contained noted. 

GEB1WABILITY OF THE POLLEN 

The methods employed in making germination tests 

of the pollen previously have been explained. The tests 

were made at several different periods during the polli- 

nation season, so that there is apparently no reason to 

believe that the pollen was not in as good condition 

throughout the season as is indicated by the germination 

tests. Most of it came from branches cn which the buds 

were evidently a little more advanced than the average 

of the variety. It is possible that the percentage may 

have been higher had the flowers been allowed to reach 

a 'aore mature condition on the tree rather than under 

artificial conditions. 

Followinß is a table preeen ig the results of the 

germination teste with the various germination media 

lsed: - 
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TABLE III 

Geminabi]4y of Pollen tJ8ed °rrr'r"- 
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l3uigariaxi Riddle 
Burbank Corva.11i8 
Clynian Corva11i 
Giant Corvallie 
Golden Riddle 
Golden Drop (Silver) Riddle 
Imperial Epineuse Corvallis 
Italian Corvallis 
Italian Riddle 
Golden Drop (Silver) Corvallis 
Green Gage Corvallis 
Miracle Corvallis 
Peach Corvallis 
Petite Rid 
Petite Corvallis 
Pond (Hungarian) Corvallis 
Prunus passq'dii Corvallis 
Red Lagnn Bonum 

(Red Egg) Corvallis 
Roberts 

Corvallis 
Simon Corvallis 
Sugar Corvallis 
Tennent Corvallis 
Tragedy Corvallis 
Iickaor-a Corvallis 
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It will be noticed from this table that the counts 

showed rather varying results; the percente of gerrnina- 

bility ranging from O to 90%. The lowest testing pollen 

is from the varieties of Prunus trfiora. The germination 

tests of the varieties of Prunus domestica are, generally 

speaking, satisfactory. Three or four varieties gave 

rather low percentages, but, in light of this, sufficient 

jcIler of these varieties was used on the stigma so that 

it seems reasonable that at least some of it was viable 

and that a failure of some crosses to set fruit cannot be 

entirely attributed to a lack of germinability of the pal- 

.J. . 

DETERMINATIOI OF NORLAL S1T OF ThUIT FOR T1Th PLUL1 

When the loomirg season is over, ene may notice 

that practically every flower is succeeded by a miniature 

plum. However, within two or three weeks great numbers of 

these email fruits turn yellow, wither and fall off. Those 

persisting on the tree remaIn a oright green and continue 

their growth. It is very essential that this fall of 

young fruits take place. If for some reason they were all 

held on until maturity, the tree would be bearing so many 

fruite that it could not properly nourish them. Just what 

really deternLinee which of these numerous little fruits 

shall fall le problematical. It le probable that part of 
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it le due to a lack of fertilization of the ovules. 

Later Ir. the seìcri, uBually in June, there is an- 

other "drop." Pruits from one-i.t: ceve1oped to almost 

full grown na;r drop at this time. Since this shedding of 

ft usually cornes in June, It le known as the "June 

Drop." After this crop the remaIning fruits may be ex- 

pected to reach maturity, provided climatic conditIons 

are favorable. 

The number of flowers which should develop into ma- 

ture fruits, then, le dependent upon a number of factors 

which, according to Gardner (1913) are "The age, vigor, 

a general of the tree; the available food and 

moisture supply in the soil; the relative heaviness or 

lightness of bloom; the purpose f' \Thich the fruit are 

being grown--size or number of fruits--are all important 

considerations." Fletcher (1900) found that a set of ap- 

proximately 13%, or ahcut one fruit from every eight 

flowers, gave u good crop. His conclusions are baBed on 

counts made of apples, pears, tluris, and apricots. t is 

often remarked that if one liicm in ten sets a good. crop 

may be expected. 

Before discussing the results tabulated below, it will 

first be necessary to offer some explanations. With the 

exception of Italian, the estimated percentage of a full 

crop borne on all the varieties at Corvallis is a result 
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the average f estira 'ade by four members of this 

.4.trthit)r1. In the case of Italian at Corvallis, Mr. Geo. 

Tinker and. the writer niade the e8tirnates arid at Riddle 

they were made by r. Abner Riddle and the writer. These 

estirmtes of Messrs. Tinker and Riddle were rnde *.tf car 

the crop had been harvested and they are based ori the per 

formance of their respective orchards in previous years. 

It should be added that the branches chosen froi which to 

deterraine the normal set for the varieties were averL 

branches arid open to insect pollination. liTi many Cases 

the flowers were all on one large branch. 

.Judgin from the results shown in Table IV, one 

flower out of every five should mature a fruit to Insure 

a full crop of all varieties considered. However, there 

seems to he a great ver.ety variation; som 7areties 

vould eeen to bear a full crop when only one flower in 

twen fruits, while In some cther cases it appears that 

as many as one of ve'y two or three should mature fruit. 

It may be that in these latter varieties the trees did 

not bloom as profue'..y as older trees may have bloorid. 
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TABLE VI 

Normal 21 :L.t h2Ofl 11tfl VIi6t, 1914. 
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Bavay Corvallis 500 248 49.6 12 2.4 9-7 7 1.4 6 
Burbank Corvallie 430 116 27.0 24 5. 7-17 9 2.0 5 
C1rman Corm11i 500 120 24.0 69 13.8 7-13 66 13.2 15 
Giant Corvallis 600 320 53.2 178 29.6 8-20 130 21.6 100 
Go1cIer Drop 
(Silver) Corval1i 100 62 6.2 8 8.0 Tree brokers 

Golden Drop 
(Silver) Riddlo 900 310 34.4 93 10.3 824 26 2.8 70 

Green Gage Corvallie 600 400 66.6 34 5.6 8-3 13 2.1 17 
Imperial 

pineu8e Corvalli8 450 100 22.2 7 1.5 8-20 7 1.5 5 
Italian Corvallis 1000 73 7.3 43 4.3 9-10 3.7 3.7 20 
Itelien Riddle 1200 2 .16 0 0 8-24 0 0 20 
Petite Corva11i 520 223 42.8 66 12.6 9-24 56 10.7 48 
Petite Riddle 1200 450 27.5 185 15.4 8-24 155 12.9 100 
Fond 

(Hungariar Corvalli5 416 228 54.7 37 6.8 8-15 26 6.2 18 
Pond Riddle 
(1ungarian) 144 9 6.2 2 1.3 8-24 2 1.3 20 

Quackenbos Corvallie 700 168 24.0 58 8.2 8-3 34 4.8 18 
Satsna Corvallie 1000 70 7.0 9 .9 6-5 3 .3 11 
Sugar Corvallie 600 251 42.8 142 23.6 9-4 105 17.5 68 
Sultana Corvallie 600 168 28.0 5 .8 8-5 3 .5 9 
Tennant Corvalli8 560 216 38.5 49 8.7 8-1 41 7.3 17 
Tragedy Corvallie 500 18C 36.0 9 1.8 7-21 9 1.8 18 
Vickon Corv8llie 565 0 0 0 0 ---- O O O 
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It will be noticed from t) e table that the aiout 

of "JUflt3 Drop" t)pareY1t1y varies with varieties. In the 

case of a few varieties, evidently one may not expect 

a "June Drop" and may consequently make early estimates 

of the orop, providing that climatic conditions are favor- 

able. It is also noticed in a 1ate' taule that the nui- 

ber of fruits marked as apparently set before the "Jurie 

Drop" was litt1 reduced by it in the varieties Italien 

and Petite, rogardless of pollen used. With the except- 

ion of Golden Drop (Silver), none of the varieties seemed 

to lose many fruits by this late drop. It is entirely 

possible that the type of season has a great deal to do 

with this phenomenon. 

TO What Extent are our Vari e t te e of Pluma Self- Pru i t ful? 

The term "self-fertility" has been very loosely ap- 

plied In two distinct senses, during the put fifteen 

years; one in a wide senso neanirig the production of a 

fruit or fleshy pericarp, which may or may not contain a 

seed; and in a restricted sense meanizig the production 

of a viable seed. It has recently been proposed that 

the terra suitable for the foraier class is self-fruitful 

rather than self-fertile and. that the term self-fertìle 

he rostricted to those cases where viable seed is produced. 

Self-sterile then, would mean that that a variety would 

not be capable of producing viable seed when self-polli- 

nated. i is reLd!; 333n thac a variety may ze self- 
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fruitful and self-fertile at the same time or self- 

fruitful and self-sterile, a.n these are conditions that 

actually do exist in practically all our pollination work. 

In case no fruits are produced, the variety may be said 

to oe self-barren. 

The methods followed in the self-pollination work 

were essentially the same as those previously described, 

except that in some cases large muslin bags were used 

instead of the two pound paper bags, and since emascula- 

tion was not necessary, the bags were placed over unopened 

clusters of flowers. These bags, with the flowers en- 

closed, were not touched until after the flowering season 
was past, when the bags were removed and the branches 
were properly labeled. Table V presents the results of 

the self-pollination tests. 
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TABLE V 

Resu1t of Self-Pollination, 1314. 
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Eavay Corva1li 9 3-17 82 72 87.8 0 0 9.6 0 0 
Blue Damson Corvalli! 7 3-16 106 50 47.1 53 50 8-20 4 42.4 
Burbank Corvallis 10 3-13 100 15 15.0 0 0 7-17 0 0 
Clymari Corvallie 10 3-13 127 27 21.2 0 0 7-13 0 0 
Giant CorvalliB 6 3-23 56 24 30.2 7 3.2 9-4 .2.3 
Golden Riddle 7 3-21 173 50 29.0 14 8.1 8-24 10 5.2 
Golden Drop 
(Silver) Riddle 30 3-19 600 227 37.8 0 0 8-24 o o 

Green Gage Corvallie 9 3-16 246 146 59.3 4 1.6 9-6 6 2.4 
Italian (ni) Corvallis 2 4-2 628 212 37.5 46 7.3 9-10 19 3.0 
Italian 
(Riddle) Corvallis 50 4-1 609 50 8.4 7 1.1 9-10 5 .8 

Italian Riddle 24 3-21 684 188 27.4 147 21.4 8-24 57 8.3 
Italian 
(Corvallis) Riddle 9 3-22 196 1 .5 1 .5 8-24 1 .5 

Petite Riddle 25 3-21 623 127 20.6 38 6.1 8-24 30 4.9 
Pond 
(}iungarian) Corvallis 5 3-21 38 17 44.7 0 0 8-16 0 0 

Fond 
(Hungarian) Riddle 13 3-23 300 193 38.2 0 0 6-24 0 0 

Quackenbos5 Corvallia 11 3-17 278 137 49.2 0 0 8-3 0 0 
Red Magnun Corvallis 10 3-18 259 129 49.8 0 0 0 0 
Eon(Red Egg) 

Satauzna Corvallis 10 3-11 510 14 2.7 0 0 8-5 0 0 
3imon Corvallis 4 3-9 85 24 28.2 15 17.6 7-21 1 U 
Sugar Corvallis 10 3-27 218 66 30.2 7 3.2 9-4 5 2.3 

Sultana Corvallis 10 3-12 544 52 9.5 0 0 8-5 0 0 
Tragedy Corvallis 12 3-16 204 45 22.0 0 0 7-21 0 0 
Wickson Corvallis 11 3-16 309 0 0 0 0 0 0 

Note (m)-- covered with muslin 5ack 
1 -- indicating source of pollen. 
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The laat co1.u3n of the above table give8 the per 

cent of bagged flower8 which matured fruit. The resulte 

as given in this column indicate that of the nineteen 

varietieB tested, nine are completely eelf-1arzen. Blue 

Damson is the only decidedly self-fruitful variety in 

the list, over two-fifths of its flowers raaturing fruit. 

Three other varieties, Italian, Petite and Golden are 

partially self-fruitful. It would seem that a variety 

would be entirely self-barren, self-fruitful or self- 

fertile, but since these varieties would have had to have 

set two or three timos as heavy to have produced a full 

crop, it is reasonable to assume that there may be de- 

grees of self-fruitfulness, 

This brings up the question, What ie the cause of 

self-sterility? It has been suggested by Waugh (1897) 

that it may be due to malformations which are of frequent 

occurrence in some plum varieties, but that these malforma 

tione do not exert any appreciable influence on the crop 

of most varieties. In determining the per cent of de- 

fections of plum florers, he found the flowers of the 

varietee of Prunus domestica to be least defective of 

any species, If the cause is not one of morphology, it 

muet then be physiological. This physiological cause 

may, as has been suggested, be a lack of nutrition of 
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the pollen tube in Borne cases, and since it ±a probably 

that the degree of euch nutrit ion will vary under differ- 

ent condItions, too much tres should not be placed upon 

the tests carried out under one set of conditions. An- 

other suggested physiological factor is that of chemotaxis. 

Referring to Table V again, it will be noticed that 

the nine evidently self-barren varieties ha1. shed all 

self-pollinated fruits by May 18th or approximately two 

months after the blo88oming season, indicating that one 

may early predict hie cxop au far as this factor is con- 

cerned. Tho8e vtrieties which gave a low per cent of set 

seemed to lose more or less fruits all through the season. 

In the case of the Italian, only about 40% of the self- 

pollinated plums counted May 18th reached maturity. Judg- 

ing from the number and size of the plums lying on the 

ground immediately ui.dr tnese self-pollinated Italians, 

most of them had evidently fallen rather late in the 

season. 

A comparatively large number of half to two-thirds 

grown fruits may be noticed on the ground in Italian 

prune orchards during mid-summer. The writer picked up 

a number of these partially developed prunes and cracked 

the stones to see if they contained sound seeds. The 

results are presented in the latter part of Table VI. 
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TAiLE VI 

Showing Relation of Self-fruitfulness to Self-Sterility. 
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Blue D8meon Corvallis 44 11 42.4 25.0 10.8 
Giant CorvalUs i O 2.3 0 0 
Golden Riddle 2 2 5.2 100.0 5,2 
Green Gage Corvallis 6 2 2.4 33.3 .8 

Italian1 Corvallis 19 17 3.0 89.5 2.6 
Italian Corvallis 5 5 .8 100.0 .8 

Italian Riddle 53 53 .3 100.0 8.3 
Italian Riddle 1 1 .5 100.0 .5 
Petite Riddle 19 19 4.9 100.0 4.9 

Sugar Corvallis 5 4 2.3 80.0 1.8 
Ita1iar Corvallis 56 4 3.7 7.1 .27 

Italiar Riddle 75 4 l.5 5.3 .07 

Italian! Corvallis 269 266 --- 98.8 

Note--1--Pollen from Riddle 
une Dropspicked from ground at random 

)--istimat ed 
t--Prunes from market 

o- -------------------------------------------------------------------- o 
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Theoe re8ults BhOW that practically every fruit of 

t}liB variety which falls from the tree during the aummer 

coita1ne an aborted eeed. This je again enphae!zed. In 

the last line of Table VI. In thiB caae the stonee were 

sexed fror a haif-huBhel of Italian prunes purchaeed on 

the market. The 269 atones were cracked and all but 3 

contained apparently sound seed8. Referring again to this 

table, it Is noted that practically all the seif-pollinat- 

ed Italiane, which reached riaturity on the tree, contained 

apparently normal eeeds. This means that the ter!'18 eolf- 

fertile and self-fruitful are practically synonymous when 

applied to this particular variety, and that if the ovule 

Is not properly fertilized the fruit may be expec;ed to 

drop before rtiaturity. The arae may apparently be oaid 

of all the other varieties included in this table, with 

the exception of Blue Damson and Dossibly Green Gage. 

Blue Leuon 18 the best example of' a variety which i 

self-fruitful to a much greater degree than it is self- 

fertile. Only one-fourth of Its stones contained normal 

seeds. If it was self-fertile to an equal degree, only 

the fruìts containing no!1a1 seeds would have matured 

fully. 

In order to show that the several varieties may be 

expected to do, I: yield, whe-ì self-pollinated, the fol- 

lowIng t.1e (Ta1e 1111) has been compiled from Tebles IV 

ai:I V. 
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Table VII 

Table ehon per cent of a full crop 1ey 
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B e.vay 

Blue Darn8on 
Burbank 
Clyrnan 

Giant 

Golden 

Golden Drop (Silver) 
Green Gage 

Italian(m) 
Italian (Riddle) 
ltaijan 

Italian (Corvallis) 

Petite 
Pond (Hungìrian) 

Pond (Hungarian) 

Quackenbose 
Red I.agntn Bonum 

(Red gg) 
Sats uma 

Siuo ri 

Sugar 

Sultana 
fragedy - 

Wick s on 

Corva his 
Co rv lije 

Cor va il iS 

Corvallis 

Corvallis 

Riddle 
Rid die 

Co rvaiiis 
Corvrllis 

Co r valli s 

Riddle 
Riddle 
Ri dd le 

Corvallis 
Riddle 
Cor valli s 

Corvallis 
Corvallis 

Co r val lis 

Corval lis 
Corval lie 
Corvallis 
Corvallis 
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42.4 
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2.3 

5.2 
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.8 

8.3 
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Crop Almost Full 
2.0 o 

13.2 15 0 

21.6 lO(J 10 

Half crop 

2.8 70 0 

2.1 17 19 

3.7 20 i6 

3.7 20 4 

2.5()2O 68 

2.(E)2O 4 

12.9 100 38 
c.2 18 0 

1.3 15 0 

4.8 18 0 

2.2 17 0 

0 .3 11 0 

1.1 1"ew Scattering Fruits 
2.3 17.5 66 ii 

o .5 9 0 

o 1.8 18 o 

o o o o 

Noe--(m)--covered with muslin sack. 
(l)--Indicating source of Pollen. 

(E)--Estimated. 

o ------------------------------------------------------------- 
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It is noticed that Green Gage arid Italian each gave 

larger crops froi self-pollination than fron operi insect 

pollination. It IB unfair to consider either as signifi- 

cant sirLce such low yields may be attributed to unfavor- 

able weather conditions, especially during the bloomirg 

season of Italian. All other varieties gave larger crops 

when subject to croes-pofliriation by iflBCCt8 than when 

self-pollinated. 

To What Extent are 

Varieties of Lroan Plun8 Inter-Fruitful? 

pollination carried out by Gardner of this 

Station with swoet cherry varieties showed conclusively 

that the three loading varieties were not only seif-ater-- 

ile, but inter-sterile. In view of this fact, the same 

question is asked regarding prune vrì3tIes. The follow- 

ing table (Table VIII) is intended to partially answer 

this question and at the same time give some idea as to 

the relative value of different cross-pollinatione as 

far as per cent of set is concerned, 
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Table VIII 

Results of Cross-po].ljnatjori of Varieties of Prunus domestica, 1914. 
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o ------------------------------ SG I 

Bavay x Italian Corvallis 
Giant x ItDlian Corvallis 
Golden Drop x Bavay Riddle 
Golden Drop x Pond Riddle 
Golden Drop x Itali Riddle 
Golden Drop x Petite)Riddle 
Green Gage x bavay Corvallis 
Green Gage x Italia Corvallis 
Green Gage x Petite Corvallis 
Imperial pineuse x 

Italian Corvallis 
Imperial p\ineuse x 

11 3-17 3-26 60 45 75.0 2 3.3 9-6 4 6.6 
20 3-23 3-261)0 48 48.0 3 3.0 8-16 3 3.0 
4 3-19 3-21326 5 39.0 14 1.9 8-24107.8 
6 3-19 3-21 96 18 18.7 8 8.3 8-24 8 G.3 

9 3-19 3-21 202 52 25.7 40 19.8 8-24 2713.3 

7 3-19 3-23170 65 35.2 29 17.0 8-24 2l]2.3 

7 3-17 3-26 82 45 54.8 0 0 8-10 o o 

9 3-17 3-25191 119 62.3 7 3.6 8-lo 7 3.6 
9 3-17 3-25140 104 74.2 6 4.3 8-lo 6 4.3 

8 3-23 3-26 85 16 18.8 8 9.4 8-20 5 5.8 

Petite ..Ld Corvallis 4 

Italian x Bavay Riddle 4 

Itelian x Bradshaw Riddle 7 

Italian x Eulgaria Corvalliß 12 
Italian x Clyman Corvallis C 

Italian x Clyman Riddle 5 
It8lian x Giant Corvallis 7 

Italien x Giant Riddle 8 

Italian x Golden(l) Corvallis 10 
Ita1in X Green Gage Corvallis 12 
Italien x Green Gage Riddle 10 
Italian x Pond Corvallis 13 
Italian x Pond Riddle 9 

Italian x Imperial 
Epirieuse Corvallis 

Italian x Petite Corvallis 
Italian x Petìte Corvallis 
Italien x Petite'1) Riddle 
Italian x Peach Corvallis 
Italian X Peach Riddle 
Italien X Red :.agn 

Eon Corvallis 

3-23 3-26 26 2 7.6 8-20 0 0 

3-22 3-22 84 0 0 8-24 0 0 
3-23 3-23 DO 6 6.o 8-24 0 0 
3-22 4-1 2 5 2.4 9-lO O Q 
3-22 4-1 145 Q O 9-10 o o 

3-22 3.-22 u6 i .8 8-24 2 1.7 

3-22 4-2 142 2 1.4 9-10 0 0 

3-23 3-23 1O4 4 3.8 8-24 2 1.9 

3-22 4-1 23 o o 9-10 0 0 

3-22 4-1 200 14 7.0 9-lO 9 4.5 
3-23 3-23 196 4 2.0 8-24 4 2.0 
3-22 4-2 170 2 1.1 9-lO 2 1.1 
3-22 3-22 177 6 3.3 8-24 4 2.2 

00 
00 
i .5 00 
2 1.7 

1 .7 

2 1.9 

1 .5 

9 4.5 

4 2.0 

1 .5 

5 2.8 

10 3-22 4-1 197 3 1.5 1 .5 9-10 o o 

13 3-22 4-2 224 7 3.1 2 .9 9-10 1 .4 

12 3-22 4-1 200 3 1.5 1 .5 9-10 0 0 

10 3-22 3-22 209 2 .9 2 .9 8-24 1 .4 

12 3-22 4-1 203 5 2.4 4 1.9 9-10 1 .5 
10 3-22 3-22 188 8 4.2 2 1.0 8-24 2 1.0 

14 3-22 4-1 217 5 2.3 4 1.8 9-10 4 1.8 

-39- 



Ta'cle VIII-cont'd. 

Ita1ia x Red 
IÁagrn.zn onu Riddle 8 3-22 

Italian x riober Corva1116 3-22 
Italian x Golden 

Drop) CorvaUisì5 3-22 
Italian x Golden 

Drop Riddle 8 3-22 
Italian x Sugnr Corval1l6 3-22 
Itliari x Tonnant Corva1]i12 3-22 
Italian x Tragedy Riddle 5 3-22 
Italian x Tragedy Riddle 9 3-23 
Petite x Bavay Riddle 3-20 
1etite X C1an Riddle 3 3-21 
Petite x iant Riddle 3 3-20 
Pe.ite & Green Riddle .5 3-20 

Gag e 
Petite x Pond idd1e 5 3-20 
retite X Lperia1 Corvsfl.isl3 3-25 

Epir.eua e 
Petite x It1i.n Riddle 7 3-20 
Petite x Ita1ianRiddle 6 3-2]. 
Petite x Peach Riddle 4 3-20 
Petite x Red Riddle 5 3-20 

:.:agn Bon'. 
Potite x Roberte CorvaLi 9 3-25 
Petite x Golden Riddle 5 3-20 

Drop 
Pet X Golden tkopRiddle 4 3-21 
Petite x Sugar Corva]]iel2 3-25 
Petite x Tragedy Riddle 3 3-20 
Pond x Giant . CorvallisD 3-23 
Poid X Ita1ia Riddle 11 3-19 
Pond x Petite'' Riddle 5 3-19 
Pond x Golden13Doidd1e 6 3-19 
Quackenbose x Corvallisil 3-17 

Italian 
Quackenìoss X Corvt11ie12 3-17 

Petite 
Red :antn Bonun Corvallis 8 3-18 
X Italian 

Red iagntn Bontin Corvallis 3-18 
X Golden Drop 

Sug8r X Italian Corvallis U 3-27 
Sugar x ?etite.) Corvallis ]5 3-27 
Sugar x Golden Corvallisl3 3-28 

Te%t x Ita1iorval'i8 'i 3-1 
Tennant X Petiteorva1tie b 3-1 Teet X Golden Corv11ìs 4 3-18 
Trag%y X Ita1iaCa11ie 14 3-16 
Tragedy x PetiteWCorvallla 11 3-17 

4-1 164 .5 3.0 4 2.4 e-24 3 1.8 
4-1 250 13 .5.2 4 1.6 9-10 1 .4 

4-1 199 5 2.5 5 2.5 9-10 3 1.5 

3-22 205 2 .9 2 .9 8-24 1 .5 
4-1 193 2 1.0 2 1.0 9-10 1 .5 
4-2 196 6 3.0 3 1.5 9-10 2 1.0 
4-2 70 2 2.9 0 0 9-10 0 0 
3-23167 2 1.2 1 .6 8-24 0 0 
3-20 176 8 4.5 7 3.9 8-24 7 3.9 
3-21 190 43 22.6 19 10.0 8-24 16 0.4 
3-20 102 23 22.3 9 8.8 8-24 7 6.8 
3-20 139 28 20.1 20 14.4 8-24 15 10.7 

3-20 214 30 14.0 25 11.6 8-24 23 10.7 
3-29 152 62 40.7 28 18.4 9-4 20 13.1 

3-20 220 48 21.8 19 8.6 8-24 19 3.6 
3-2]. 183 13 7.1 12 6.5 8-24 10 5.4 
3-20 170 8 4.7 8 4.7 8-24 6 3.5 
3-20 208 33 15.8 22 10.5 3-24 20 9.6 

3-29 127 34 26.7 19 14.9 9-4 18 14.1 
3-20 203 16 7.8 13 64 8-24. 10 4.9 

3-21 174 20 11.5 13 
3-29 157 48 30.5 18 
3-20 131 31 23.8 17 
3-26 100 48 48.0 3 
3-23 212 .39 42.1 56 
3-23 109 37 33.9 2]. 
3-23 116 44 37.9 19 
3-25 220m 50.9 13 

7.4 
11.2 
12.9 
3.0 

26.4 
19.2 
16.3 
5.9 

8-24 11 6.4 
9_4 16 10.2 
8.-24 15 11.4 
8-16 3 3.0 
e-24 40 18.8 
824 16 14.6 
8-24 10 .6 
8-3 11 5.0 

3-25 209 147 70.3 24 11.5 3-3 14 6.7 

3-26 143 7250.3 32 22.3 8-16 z3 16.0 

3-26 174 99 56.8 11 6.3 8-16 9 5.2 

3-27 203 58 28.6 28 13.8 9-4 25 12.3 
3-27 20158 28.8 6 2.9 9-4 6 2.9 
3-28 193 34 17.6 3 1.5 9-4 1 .5 

-1 
j-2b 

200 
120 

6 
3' 

17: _- 2 i2: 
3-26 60 15 25.0 0 0 8-1 o o 

3-18 139 61 44.2 32 23.0 7-21 24 17.2 
3-26 115 42 36.5 2 1.7 7-21 2 1.7 
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It is noticed that two varieties, It1ian and Petite, 

were iven the greatest consideration. This was due to 

their commercial thportance in this state. The table may 

be justly criticized for coitaining 80 few combinatione 
o the varietlea used as it does not contain many of the 

better verieties now grown in parte of the Northwest. It 

e utatod that ar±y timee the nunber of combina- 

tions presented in this table were outlined, but, tue to 

the limited length of the blooming season of each variety 

and the number of varieties blooming at the seme time, it 

was necessary to limit the work to the more important 

Crosses. It was intended to make at least two hundred in- 

dividual pollinations with each combination attempted, 

but this was sometimes impossible, due to a limited number 

of available flowers on the female of the cross, lack of 

time, or limited pollen supply. 

While a number of Italian crosses are included here 

they should not be regarded as significant. It will be 

remembered that the Italian crop was much reduced in 1914 

by a prolonged period of cold, rainy weather at the zenith 
of the blooming season. This period of unfavorable 

weather caine seve days after most other varieties had 

been pollinated, so it is assumed that the ovi1ee had 

been fertilized before this period. This may account for 

the fact that varieties other than Italian bore fair 
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crops during the season, Because of the unsatisfactory 

results In the work where Italian was used as the female 

of the croes, the variety will not be considered further 

in this corilhection. 

The varieties of iuropean plume seem to behave much 

in the same manner as do apples and pears, with respect 

to interfruitfulness. Leaving Italians out of consider- 

ation, there are only two crosses which did not mature a 

few fruits, and in these two cases the numoer of crosses 

made was not sufficient to warrant a statement to the 

effect that these varieties are inter-barren. The number 

of fruits setting in many cases would not be sufficIent 

to produce a crop. However, the results would indicate 

that the varieties of this species may be considered 

Inte'ruitfu1 in degree. 

The Petite, or French Prune, of second importance 

in the stato, seems to be cuite fruitful when pollinated 

with most varieties. Roberts, Imperial Bpineuse, Trag- 

edy, Green Cage, Pozid (Hungarian), and Sugar, each gave 

better than ten per cent of a set or, in other words, 

set one fruit from every seven to ten flowers. Italian 

gave a set of eight and six-tenths per cent, or about one 

fruIt from every twelve flowers. The latter result repr 

sente just one trial, under one set of conditions, so 
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that better resulte would rot be at all BurpriBing. 

The difference between the percentages given in the 

tenth column and those given in the laet column in 

Table VIII, represents the percentage of flowers po11ina 

cd which dropped after May 18th, and may be called the 

"June Drop." Thie eo-c June Drope' j rc enough 

to make any appreciable difference in the eize of the 

crop in rost CaseB. In the casco of the Pond (Hungarian) 

and Golden Drop (Silver) crosBes, the larger amount of 

drop should be at t ributed to Brown Rot rLther than 

to the "June Drop", sInce theee two varietie8 were badly 

affected with this d3a8e and fallir readily at the 

t1i of harvesting. Although from the table under con- 
oideratlon it i8 unfair to judge what Italian would do, 

it muet be remembered that the work con8idered previous- 

ly, indicated that raiy Italian fruits dropped during 

this period when improperly fertilized. 

The relative vtle of these different crose-polli.- 

nations, as compared with the crop borne on the remainder 

of the tree ad open to insect pollination, is more clear- 

ly brought out in Table IX. 
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TABLE IX 
Showing oer cent of a Full Cr' Given by Different Kinds of 

o o 
I T 

t f Q I 

VS4 Id to, o t t, 1W' tj.) 
I O icI-i- t tQIQt .O s 

t tos Q t1 to;-. t+ç: t 

t_-4 t S.. i o t s 

i r-f t O J t ' Q I t,-lp4,1 t Q t ..-40 tO I t O.II.-.(O I 

I .D'-4 I 010 . i 

i 'Q i_f;-. i 

O V OC-) i-S'O i 

t o.t i+' I e;.. t 

i Qo t t Q t 

I U4 T t -4 t O t Q t ç t _- s. tt+)fr. tS..r-$ 
s QQ to t w s Q t 

Cross Location t î. i Z i fr. i , t 

do ------------------------------------ 

Bavay X Italien Corvalli8 6.6 1.4 6 28 
iant X Italian Corvalli8 3.0 21.6 100 17 

Golden Drop x Bavay piddle 7.8 2.8 70 19.5 

Golden Drop x Fond Riddle b.3 2.8 70 207 
Golden Drop x Italian Riddle 13.3 2.8 70 332 
Golden Drop x Petite (i) Riddle 12.3 2.8 70 307 
Imperial Epineuse x Italian Corvallis 5.8 1.5 5 19 

Imperia]. pineuse X Petite Corvallis O 1.5 5 0 
Italian x Bavay Riddle O 2.0 20 0 

Italian x Bradshaw Riddle O 2.0 20 0 

Italian x Bulgarian Corvallis O 3.7 20 0 

Italian x Cly:ian Corvallie O 3.7 20 0 
Italian X Clyman Riddle 1.7 2.0 20 17 

Italian x Giant CorvalliB O 3.7 20 0 

Italian x Giant Riddle 1.9 2.0 20 19 

Italizin X Goldon Corval1it O 3.7 20 0 
Italian x Green Gage Corvallis 4.5 3.7 20 24 
Italian x Green Gage Rìddle 2.0 2.0 20 20 
Italian x Pond Corvallis 1.1 3.7 20 6 

Italian x Pond Riddle 2.2 2.0 20 22 

Italian x Imperia]. pinouse Corvallis Q 3.7 20 0 
Italian x Petite Corvallis .4 3.7 20 2 

Italian x Petite (1) Corvallis O 3.7 20 0 

Italian x Petite (i) Riddle .4 2.0 20 4 

Italian x Peach Corvallis .5 3.7 20 2 

Italian x Peach Riddle 1.0 2.0 20 10 
Itolian x Red Magntrn Bonn Corvallis 1.8 3.7 20 10 
Italian x Red :agnurn on Riddle 1.8 2.0 20 18 

Italian x Roberts Çorvaliie .4 3.7 20 2 

Italian x Go1dei Drop (i) Corvallis 1.5 3.7 20 8 

Italian x Golden Drop Riddle .5 2.0 20 5 
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Table IX cot'd. 
o -------------------------------------------------------------------- o 

Italian x Sugar Corvallis .5 3.7 20 2 
Italian x Tennant Corvallis 1.0 3.7 20 5 
Italian x Tragedy Corvallìs O 3.7 20 0 
Italian x Tragedy Riddle O 2.0 20 0 
Petite x Bavay Riddle 3.9 12.9 100 31 
Petite x C1ian Riddle 8.4 12.9 100 65 
Petite x Giant Riddle 6.8 12.9 100 52 
Petite x Gree Gage Riddle 10.7 12.9 100 83 
Petite x Pond Riddle 10.7 12.9 100 83 
Petite x Imperial Epineuse Corvallis 13.1 10.7 48 59 
Petite x Italian Riddle 8.6 12.9 lOO 66 
Petite x Italian (1) Riddle 5.4 12.9 100 42 
Petite x Peach Riddle 3.5 12.9 100 27 
Petite x Red :an Bonum Riddle 9.6 12.9 100 74 
Petite x Roberts Corvallis 14.1 10.7 48 63 
Petite x Golden Drop Riddle 4.9 12.9 100 38 
Petite x Golden Drop (i) Riddle 6.4 12.9 100 50 
Petite x Sugar Corvallis 10.2 10.7 48 45 
Petite X Tragedy Riddle 11.4 12.9 100 88 
Pond x Giant Corvallis 3.0 6.2 18 9 
Pond x Italian Riddle 18.8 1.3 15 210 
Pond x Petite (i) Riddle 14.6 1.3 15 169 
Pord X Golden Drop Riddle 8.6 1.3 15 99 
Quackenboss x Italian Corvallis 5.0 4.8 18 19 
Quackenbos x Petite (i) Corvallis 6.7 4.8 18 25 
Red agnurn Bornn x Italian Corvallis 16.0 2.2 17 123 
Red Magnui Bonum x Golden Drop Corvallis 5.2 2.2 17 40 
'Jugar x Italian Corvallis 12.3 17.5 68 49 
Sugar x Petite (i) Corvallis 2.9 17.5 68 11 
Sugar x Golden Drop Corvallis .5 17.5 68 2 
Tennant x Italian Corvallis 12.5 7.3 17 29 
Tennant x Petite (i) Corvallis .8 7.3 17 2 
Tennant x Golden Drop Corvallis 0 7.3 17 0 
Tragedy x Italian Corvallis 17.2 1.8 18 172 
Tragedy x Petite (i) Corvallis 1.7 1.8 18 17 

o -------------------------------------------------------------------- o 
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The fifth column givee the estimated per cent of a 

f.Ul crop borne by the tree under ordinary conditions 

and the last column gives the per cent of a fufl c"p 

produced by the croes. 

Leaving Italian out of consideration, all hut three 

varieties, Bavay, Petite and Sugar, indicated that they 

might produce larger crops if care Was exercised in ee- 

lecting i. pollenizer. Numbers in this test aro entirely 

too meager to make any definite recommendations. On the 

whole, Italian seems to he the best pollenizer, as it 

gave the highest set on seven varieties. Petite would 

rank second to Italian, both in number of varieties in 

which it avc the highest per cent of set and in most 

cases it gave almost as good results as Ital1. 

Petite gave a higher per cent of set when left open 

to insect pollination than when crossed with any one 

variety of pollen. It is probable that more or lees 

mechanical tnjury was affected in pollinating. How- 

ever, it is evident that such varieties as Clyman, Green 

Gage, P3nd (Hungarian), Italian, Red gg, Roberts, Trag- 

ec3.,' and possibly other varieties will give satIsfactory 

results as polleriizers for Petite. 

Since Petite and Italian are each good pollenizere 

for moat varieties, and since Petite sets fairly well 
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with any of the leading varieties, it seems that it is 

not necessary that one be particular as to what varie- 

ties are planted together. It is only necessary that 

more than one variety be planted and that they bloom 

at approximately the same time. 

Whst Relation }.bciets Between 

Inter-Frultfulneßa td Inter-Fertility of Plum Varieties? 

The relation of self-fruitfulness to uel:t'-fertil- 

ity has previously been discussed, and the results 

seemed to indicate that most Belf-.fruitful varieties 

were also self-fertile. Since many of the varieties 

were self-b&rrari, the number of varieties was far too 

email to warrant the drawing of conclusions. The fol- 

lowing table (Table X) gives furthor consideration to 

the same question. 
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TABLß X 

Showing Relation of Inter-Fruitfulness to Inter- 

ertili of Plum arietie 1914. 
o- ------------ ----- , --t -- t , I_w_o 
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o ----------------------------------------------- L --------------------- 

Bavay X Italian 
Giant x Italian 
Green Gage x Italian 

Gresn Gage x petite 

Imperial kpineuse x Ita1iar 

Italian x Cly-man 

Italian X Giant 
Italian x Green sage 

Italian X Green Gage 

Italian X Pond 
Italian x ì:j racle 

Italian x Petite 
Italian x Petite 
Italian x Red Magnn Bonum 
Italian x Red !agnt Bonurn 

Italian x Silver 
Italian x Golden Drop 

Italian x Tonnant 
Petite x Bavay 
Petite x Clyman 

Petite x Giant 

Petite x Green Gage 
Petite x Pond 
Petite x Imperial Epineuse 

Petite x Italian (i) 

Petite x Italian 

Petite x Peach 
Petite x Red "agni Bonum 
Petite x Roberts 

Corvallis 

Corvallis 
Corvallis 
Corvallis 

Corvallis 
Riddle 
Riddle 
Corvallis 
Ri ddle 
Riddle 
Riddle 
Corvallis 
Corvallis 
Corvallis 
Riddle 
Corvallis 
Riddle 
Corvallis 
Riddle 
Riddle 
Riddle 
Riddle 
Riddle 
Cor val li s 

Riddle 

6 

13 

7 

6 

5 

2 

.5 

4 

4 

1 

i 

1 

3 

2 

1 

1 

2 

4 

16 

4 

8 

17 

19 

2 

2 

10 
6 

6 

5 

2 

-5 

4 

4 

1 

1 

1 

3 

2 

1 

i 

2 

4 

16 

3 

8 

17 

15 

2 

Riddle 4 4 

Riddle 5 .5 

Riddle 6 .5 

Corvallis li 10 
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6.6 

3.0 
3.6 
4.3 

5.8 

1.9 

4.5 

2.0 
2.2 

1.7 

.4 

.4 

1.8 

1.8 

1.-5 

.5 

1.0 

3.9 
8.4 

6.8 

10.7 

10.7 

13.1 

5.4 

8.6 

3.-5 

9.6 
14.1 

33.3 
30.0 
8.6 

100.0 

100.0 

100.0 

loo .o 

100.0 
100.0 
100.0 
100 O 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

7_5 .0 

100.0 
100.0 

78.9 

100.0 

100.0 
100.0 

83.3 

90.9 

2.2 

2.3 

3.1 
4.3 

1.9 

4.5 

2.0 

2.2 

i .7 

.4 

.4 

i .8 

1.8 

1.5 

.5 

1.0 

3.9 
8.4 

5.1 
10.7 

10.7 

.1 

5.4 

8.6 

3.5 
7.9 

12.3 



Table X cont'd. 
Q ------------------------------------------------------------------------ o 

Petite xGolden Drop (i) Riddle 7 7 6.4 100.0 6.4 
Petite x Golden Drop Riddle 9 8 4.9 88.8 4.3 

Petite x Sug.r Corvallis 14 13 10.2 92.8 9.2 

Petitex Tragedy Riddle 2 2 11.4 100.0 11.4 
Pond x Giant Corvallis 3 2 3.0 66.6 2.0 

Pond x Italian Riddle 25 8 18.8 32.0 5.7 
Ponì X Petite Riddle 8 4 14.6 50.0 7.3 
Pond x Golden Drop Riddle 4 2 3.6 50.0 4.3 
Quackenboss X Italian Corvallis 9 1 5.0 11.1 .5 
uackenboss X Petite Corvallis 18 7 6.7 38.8 2.5 

Red L:agn Bon x Italian Corvalli2 23 13 i6.o 56.5 8.9 
Red Iiagnurn Bonn x Go1de Drop Corvallis 9 4 5.2 44.4 2.2 
Golden Drop x Bavay Riddle lO 9 7.8 90.0 7.0 
Golden Drop x Pond Riddle 8 8 8.3 100.0 5.3 
Golden Drop x Italian Riddle 27 26 13.3 96.3 12.7 
Golden Drop x Petite Riddle 21 18 12.3 85.7 10.2 

Sugar x Itt1ian Corvallis 25 25 12.3 100.0 12.3 

Sugar x Petite Corvallis 5 5 2.9 100.0 2.9 
Sugar x Golden Drop Corvallis i 0 .5 0 0 

Tennant x Italian Corvallis 26 2 12.5 7.6 .8 
Tannant x Petite Corvallis 1 0 .8 0 0 
Tragedy x Italian Corvallis 24 15 17.2 62.5 10.5 
Tragedy x Petite Corvallis 2 1 1.7 50.0 .8 

o ----------------------------------------------------------------------- o 
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It has previously been stated that Italian prunes 

would not reach maturity unlees the fruits contained 

seeds. This i8 very strongly emphasized in the above 

table. Every fruit which reached maturity contathed an 

apparently normal seed. 

The twelve varieties in this table may be divided 

into two rather widely separated groups; one, in which 

practically every fruit contains a norl seed or, in 

other words, is fertile to the same degree that it i. 

fruitful, and another group in ihich only a part of the 

developing fruits contain needR. Those varieties in- 

cluded in the first gr must contain a viable seed in 

order to reach maturity. Apparently, just as soon as 

this seed dies or ceases further development, the fruit 

lao ceases development and soon falls to the ground. 

This group include8 such varieties as Italian, Petite, 

Sugar and Golden Drop. It is noticed that from seventy- 

five to one hundred. per cent of the fruits contained ap- 

parently viable seed. Golden Drop did not giIe Buch 

striking resulte as did the other three varieties. At 

this wrIting, the seeds have no; been gerrnthated, so the 

percentages are based on outward appearances of the seed 

entirely. Víhenever it was doubtful as to whether the 

seed possessed vitality enough to germinate, it was 
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classified as ari aborted seed. 

The second group include8 the other eight varletlee. 

In none of these did the degree of fertility run as high 

as the degree of fruitfu)n'ss. The highe3t percentage of 

apparently viable seeds found in any lot of atones in- 

cluded in this gro.ip wae eixty-.six and six-tenthe per 

cent. In moat varieties, the percentage of mature fruits 

containing viable seeds was about thirty to fifty. It is 

noted that the variety of pollen plays no part at all in 

determining the ratio of fertility to fruitfulness of a 

variety. The kind of pollen may give a high set or a low 

set, according to the predilections of the varieties, and 

it may likewise give a high degree of fertility or a low 

one, but the ratio betweey te flumber of fruits borne and 

the number of apparently viable seeds is practically the 

same, regardless of kind of pollen applied. 

To That Degree Are Reciprocal Crosses Inter-Fruitful? 

The number of reciproca). crosses available for this 

tabulation is very materially lessened when Italian is 

not used As previously stated, it would be unfaIr to 

consider thia variety, on account of weathe' conditions. 

Table XI presents the figures pertaining to the cross in 

the second, fourth and sixth columna, and those pertain- 

Ing to the reciprocal cross th the third, fifth and 

seventh columns. 
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TAhL XI 

Swin Results from Reciproc Crosses, 14. o-o 
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Cross Location Reciproca). ° 

o --------------------------------------------- L.....L 

Petite x 
Green Gage Riddle Corvallis 139 140 10.7 4.3 

Petite x Pond Riddle Riddle 214 109 10.7 14.6 
Petite x 

Golden Drop Riddle Riddle 377 170 5.5 12.3 
Petite x Sugar Corvallis Corvallis 157 201 10.2 2.9 

Petite x Tragedy Riddle Corvallis 131 115 11.4 1.7 
Petite x Imperial 

Epineuse Corvallis Corvallis 152 26 13.1 0 
Pond, x Golden 

Drop Riddle Riddle 116 96 8.6 8.3 

o----» ------------------------------------------------------------ o 

Although numbers here are far too small to serve 

as a basis from which to draw conclusions, it may be said 

that there is evidently no re1at1ox existing betweer the 

degree of fruitfulness of the croas and its reciprocal. 

These Thw reciprocal crosses indicate that a good set 

rr&y result wb.en a croes is made In one direction and that 

s. failure may result when in the other directIon. This 

Is practically what happens in the Petite-Tragedy cross. 
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1Then Petite was pollinated with Tragedy a fair Bet re- 

sulted, but when Tragedy was pollinated with Petite pol- 

len, the result was a very low set. The Petite-Sugar 

combimtion gave similar results. In one instance, 

the Pond (Hungarian)-Golden Drop (silver) combination, 

the results of the cross and its reciprocal are approx- 

lmateJ.y the ssaie. 

To What Extent are Related Varieties Inter-Fruitfu1 

Table XII 

Showing Reoulte when Cloey Related Varietie8 are Crossed. 

Cross Relationship 
. 

Location 
No. 

oolli- 
Per cent 

f c nated 

Green Gage & E&vay:Greer Gege is parent Corvallis 82 0 

Pond x GiEnt ¡Pond is parent Corvllie 100 3 

Petite x Giant :Petite is perent Riddle 102 68 

Petite x Suger :Petite is parent Corvallis 157 10.2 

Red L:agn Eontn x:Yeilow Esgaum 
Golden Drop Bonum is parent Corvallis 174 5.2 

Sugvr x Petite :Petite is parent Corvallis 201 2.9 
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The fev varieties of known relationship which were 

ueed In the iiter-fruitfu1neas te8t are listed in the 

above table, ìe rolationchip being indicated in the eec- 

ond column. Al]. f t1i crosues gave 8lightly lower 

per cents of sot than r .eìe othar combinations. On the 

other hand, they are all inter-fruitful to a certain ex- 

tent, with the possible exception of the Green Gage- 

Bavay croes. It may also be stated that the degree of 

fertility i about the same as in other crosses. Con- 

sidering the question frri the ntveral viewpoints men- 

tioned, it is very doubtful if linee of relationship play 

any appreciable part in deternining the per cent of act 

in plums within a species. The writer does not know that 

this hac been reported upon in any case other than with 

sveet cherries, by Gardner (1913). He found some varie- 

ties of cherries to be completely self-barren, but in cori- 

eluding a diocuEion of the parts played by line8 cf re- 

lationship, saya, "Inter-sterility among sweet cherry 

varieties studied is not correlated with closeness of re- 

latIonship. 0 

Inter Sjeciee Pollinatlo. 

In a great many plum orchards of the Pacific Cc13c 

3tates, especially in parts of California, both the Europe-. 

an and Japanose 1ums are grown, The question arises as 
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to whether these two groupe are inter-fruitful. 

Waugh (1898) worked with a number of ipecies of pluris 

ax-id says that although he did not work with the variet lee 

of Prunus domestica, that there was reliable evidence to 

show that they could not be effectually pollinated with 

pollen of Japarc or native varieties. He found most 

other species inter-fertile. 

Fletcher (1900) in discussing the mutua]. affinity of 

varieties and groups saya, "there seems to be no doubt 

but that varieties of native, Japanese and domestic plume 

will fertilize each other, Grcnard experience in many 

places indicates this; as when Satsurna is used to polliri- 

ate Coe Golden Drop in Californian prune orchards." 

In reviewing the literature previous to any of the 

pollination work, the writer noticed that few hybrids con- 

tathed blood of P. domestica. A careful search was then 

made for such hybrids and their parentage. The following 

list is t.ken from the numerous hybrid vtrietiea included 

In the Pluma of New York (Hedrick, 1911). 

1. Álhambra_-OE. triflora x P. oeraaifera x P. domes- 

tica) x ('p. Simonil x P. triflora) x (p. amer- 

icana x P. ni&ra). 

2. Burbank No.7--P. triflora x P, domestica, 

3. Burbank No.11--P. triflora x P. domestica. 

4. Airac1e-..P. inaititia x P. domestica. 
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5. Pennock--P. heeseyi x P. domestIca. 

6. Red G]ss--P. hcrtuiana minen x P. domestica. 

7. Red GlasoJunior-- (P. hortulana x P. domestica) 

x (P. dome8tica) 

8. ReIne des 1irabelles--P. Insititia x P. domestica. 

9. Victor Sand Oherry--(P. besseyl x P. munsor.ia) x 

(. domestica). 

Of these hybrid varieties none are grown commercially. 

3nce eUch a very few of the many plum hybrids cDntsth 

domestica blood, it seems probable that this species does 

:io cross with other ipecies at all readily. It is probable 

that none of the seeds producing the above hybrids were 

borne on trees of this species, s the mother of the hybrid 

is usually giver. first when giving the parentage of a 

cross. 

The folloith6 table (Table XIII) gives a few inter- 

species combinations and the results obtained. 
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Table XIII 

Showing Inter-3jcÌos sterility in P1tns. 
C------------------------ - C 

A No. z Per 
Variety Cross Species Crossed Locvtiori polli- cent 

n:.t --- 8 
o ---------- 

Wicksori x Golden (triflora x simoriii 
Drop x domestica Corvallis 20 0 

Satsums. x Italian triflora x domestica Corvallis 2.5 0 
Sultana x Italian trifiora x domestica Corvallis 139 0 
simon x Golden Drop ìmonii x domestica Corvallis 13 0 
Italian x Liracle domestica z (insit- 

ja x domestica) Riddle 112 1.7 
Italian xLirac1e domestica z (insit- 

ja x domestica) Corvallis 124 0 
Italian x Burbank domestica x triflora Corvallis 48 0 
Italian z L'urbank domestics x trif lora Riddle 100 0 
Italian x (T) domestica x passardiiRìddle 55 0 
Italian x Satsta domestics x triflora Corvallis 50 0 
Italian x Sultana domestica x triflors. Riddle 56 0 
Petite x Simon domestica x simonii Riddle 25 0 
Petite x Satsuma domestica x triulora Riddle 203- Q 

Petite z Viìckson domestica x (tri-- 
flora x simonii) Riddle 125 0 

o ------ .---- - --.--. -- ---...-.-....-..---- ---------- 

-'i 



The Becond column indicates the species to which 

the re8pective vrietiei belong. It is noticed that 

only two fruits matured from the 1095 individual polli- 

nations. Furthermore, those two fruite resulted from 

parentage, crie of which is pure domeetica nd the other 

probably half domestica blood. The Golden Drop-Satsuma 

cross, referred to by Fletcher (1900) was not tried, and 

it is not known thet it would be ureucceesful. However, 

it would seem, judgir.g from the fact that there are few 

hybrids end the results as presented in the table, that 

it would be cuite exceptional if one should make a com- 

bir.atiori wtic should prove fertile. The possibility of 

a cornbLij.ton which may have been fruitful but not fertile 

should not be overlooked, It does not seem probable, 

judging from the tabulations in Table XIII, but again 

numbers are not sufficient to warrant the drawing of 

decisive conclusions. However, in view of these results, 

it would not be advisable to plant a variety of r. trifiora 

and one of P, domestics and expect them to fertilize each 

other. 

-- -- ooOoo----. 
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SUMMARY 

1. Pollen of the varieties of Prunus domestica 

seem.'3 to germinate best in a solution of five r cent 

cane sugar and two per cent gelatin, 

2. If one flower in every twenty matures into a 

fruit, the result may be a full crop in some cases, while 

in some others one in every two or three should set to 

mature a full crop. Generally speaking, one flower in 

five should set,. 

3. NIne of the nineteen varieties of pluns tested 

are evidently seJf-arren. Blue Dnson is decidedly 

fruitful. Italian and Petite aru oartially self-fruitful. 

The other varieties should be consIdered virtually (cci-. 

nerolally) self-'rrej. 

4. o9t varieties ;tr self-fertile to the saine de- 

they are self-fruitful. 

5. The varieties of Prunus domestica ray be corsid- 

ered as inter-fruitful, but In varying degrees. Inter 

variety sterility was no: found in this group. 

6. Italian and Petite are each good poller:iore for 

practically all varetiee of Prunus domestica tested. 

7. It is not necessary that one be particular as to 

which of the varieties of Prunus domestica commonly grown 

In the Pacific iorthweet are planted together. There shoUd 
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be more than one variety arid they should bloom at approx- 

imately the sarrìe time. $me varieties are actually coni- 

mercially profitable where no pollenizers are used. 

C. In Buch varieties as Italian, Petite, uga 

and Golden Drop (Silver), th pericarp CCaBSB development 

just as ßOOfl as the seed dies and the fniit soon falls. 

9. In such varieties as avay, Blue Damson, Giant, 

Green G&e, Pond (Hungarian), ua3kenbo8B, Red agnum 

Bonum (Red gg), Tennant, and Tragedy, the fruit may mature 

regardless of seed development. 

10. For the varieties tested, there Is flO direct re- 

lation between fIL verit" of pollen used and the ratio 

which exists between plump seeds and mature fruits. This 

ratio is fairly constant for the variety regardless of the 

kind of pollen applied. 

il. There I evidently no relation existing between 

the degree of fruitfulness of reciprocal crosses. 

12. The data available would iridicete that the re- 

suits are the a&'ne whether the varieties of a given species 

are closely related or non-related. 

13. The species of Prunus domestica and PflOra 
may be considered inter-sterile for all practical purposes. 

--- oo0oo--- 
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Supplement to 

STUDY Ill PLUII POLL I1AT IOIÇ 
C) ----------------------- O 

The plum pollination work w.s continued in the spring 

of 1915, the object being to check on the results of 1914, 

especially to repeat the tests with Italian which were 

great1 Interfered with by the cold raine in the spring 

of 1914, and to test out a number of crosses not made th 

past season. The work was done In the College Orchard 

and in the orchard of Tir. Gea. Tinker, west of Corvallis. 
The rntì.ode used were identical with thoee of 1914. 

The pollination eeaso. iícr favorthle except for 

three or four days beginning about Iiarch 29th, which deys 

were characterized by warm rains. While these latter con- 

ditions were not the best for Insect pollination, it would 

seem that they were not unfavorable to fruit setting con- 

ditions when pollen was applied by hand. As a matter of 

fact, the largest sets of Italian prunes were obtajied 

from crosses made during one of tlu3se rains. Table XIV 

shows weather conditions during the plum pollination 

season of 1915. 
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TABLi XIV, Showing We3t1er Conditions: March 15 to April 8, 
1915. 

o --------------------------------------------------------- o 
Temperature ____ Character 

DATE Precipitation of 
Maximum J Minimum day. o ------------------------------------------------------ o 

15 64 47 .11 Partly cloudy 
16 66 40 -- Clear 
17 64 43 T Cloudy 
i8 59 35 T Clear 
19 62 35 -- 
20 76 38 -- 
21 75 40 -- 
22 75 42 -- 
23 73 47 - 
24 52 36 -- Partly cloudy 
25 60 35 -- Cloudy 
26 59 39 T 
27 60 38 T 
28 62 40 .01 
29 61 45 
30 60 43 

.44 

.36 ti 

31 62 4]. .12 
1 67 52 .05 
2 64 53 .31 Partly cloudy 
3 62 47 .08 Cloudy 
4 58 38 -- Partly cloudy 
5 64 37 -- Clear 
6 57 38 Cloudy 
7 59 36 
8 60 36 

.23 
-- Partly cloudy 

o -------------------------------------------------------- o 

Conditions following the pollination season were 

guite favora1e for plum development until May ist, when 

the temperature dropped to 28° F. May 3rd the plums were 

examined and it was found that practically all varieties 

had been injured to auch an extent that many of the fruits 

had blackened and shriveled. It was then necessary to 

s. 



to check as closely as possible upon the apparent set at 

that time. Plums which were noticeably smaller than the 

largest fruits of the tree, even though they had a rich 

green color, were not counted as set. No doubt a number 

of the fruits counted as set would drop before maturity. 

However, it was mentioned earlier in this report that in 

the case of moat varieties tested, Italian excepted (as 

it has a late drop), one could check very closely upon 

the crop two months after pollination. See tables V and 

VIII. The results of this season, then, should be regard- 

ed as indicative of the final count and are well worth 

consideration, 

Table XV. Germinability of the Pollen Used. 1915. 
o------------------------------------------------------- o 
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L __j_ ----------- 
Bavay 46 46 46 
Bradahaw O O O 
Burbank O O O O O O 
Chalco 6 40 20 30 40 28 
Clyman 44 44 44 
German 38 38 
Giant 3E 38 38 
Golden Drop 75 Good 51 75 59 
Green Gage 64 64 64 
Imperi al 
pineuse 38 38 38 

Italian 84 47 42 84 56 
Lliracle 18 18 18 
Petite 19 19 10 
Pond. 18 18 
Pottawattaznie 31 3]. 31 
Q,uackenboaa 34 34 34 
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Table XV cont'd. 

Red Magnum 40 40 40 
Bonum 

Satsunia 74 47 12 74 45 
Simon 31 25 32 32 29 
Sultana 40 2]. 0 40 20 
Terinant 43 43 43 
Tragedy 55 55 55 
Wickson 47 48 23 48 40 
Wyant 30 30 30 
Yellow Egg O O O 

o -------------------------------------------------------- o 

The pollen wao germinated as described for the season 

of 1914. Table XV give8 the results of individual tests, 

the maximum germination and the average germination per- 

centages. The relative number of pollen grains which ger- 

minated is, on the whole, much better than In 1914. Three 

varieties, Bradehaw, Burbank and Yellow 2gg gave no germi- 

nation. Burbank was tried repeatedly after reaching var- 

loua stages of development on the tree and using germin- 

atlon media of different concentrations, but germinated 

pollen grains were not found. The gerrúination of the 

pollen of other varieties showed them to be sufficiently 

viaBle to insure fertilization of the ovules, provided 

al]. other factors were favorable. 

Table XVI shows the percentages of set on the various 

varieties under natural conditions of insect pollination. 

It is noticed that as a whole they are very low. It is 

not possible to estimate the per centage of a full crop 

borne in each caso, at this time with any degree of accur- 



acy, A comparison of Tables VI and XVI shows that the 

set during the year 1914 was invariably heavier than 

in 1915. 

Table XVI. Normal Set of Fruit Amone Plum VarietIes, 
1915. 

o ----------------------------------------------------- o 

'Towers Plums Per cent 
Variety unted apparently apparently 

o ------------------------------ 

Bavay 135 2 1.4 
Blue Damson 126 50 39.7 
Burbank 430 10 2.3 
Clyman 184 8 4.3 
German 220 23 10.4 
Giant 175 48 27.4 
Golden Drop 600 15 2,5 
Green Gase 90 1 1.1 
Imperial pineuae 370 2 .5 
Italian 2800 256 9.1 
Tirac1e 300 12 4.0 
Petite lOO 10 10.0 
Pond 140 8 5.7 
Red agnu'n 3onum 162 4 2.4 
Satswna 700 26 3,7 
Sergeant 325 0 0 

Sugar 200 12 6.0 
Sultana 700 2 .3 
Tennant 170 3 1,7 
Vlickson 400 0 0 

o ---------------------------------------------------- o 

Table XVII. Results of Self-Pollination, 1915. 
o ---------------------------------------------------- o 

No. Date No. P1um.s Per cent 
Variety sacks sacked flowers Jaarit]y rt1y 

o ----------------------------- 

Bavay 14 3,22 150 2 1, 

Blue Damson 3,20 67 24 35. 
Burbank 9 3-16 365 1 .3 
Clyman 14 3-21 204 0 0 

German 11 3-27 210 32 15.2 
Giant 14 3-26 206 7 3.4 
Golden Drop 18 3-24 612 0 0 

Green Gage 13 3-22 74 0 0 

Imperial Epinw 14 3-26 204 1 .5 
Italian 3# 3-25 2005 145 7.2 
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Table XVII cont'd, 
o ---------------------------------------------------- o 

Miracle 6 3-21 231 11 4.7 
L'iyroalan i6 3-16 122 0 0 
Peach 17 3-25 183 0 0 
Petite 15 3-27 i66 9 5.4 
Pond 18 3-25 174 0 0 
Red Magnum Borwn 7 3-23 126 0 0 
Satsunia 8 3-17 612 0 0 
Sergeant 8 3-16 196 0 0 
Simon 7 3-16 236 12 5.0 
Sultana 7 3-18 566 0 0 
Tennant 10 3-23 53 0 0 
Tragedy 14 3-22 84 2 2.4 
Wickson 7 3-21 245 0 0 

Note #--Muelin bags 
o -------------------------------------------------- -o 

The resulta frorn the eelf-pollinations are much 

the same as last year and indicate that moBt varieties 

are practically Beif-barren. Varieties which were class- 

ified as being self-barren last year have given similar 

resulte this year. Blue Damson is again decidedly self- 

fruitful. Grant, Italian, Petite and Simon have each 

set a comparitively small percentage of fruits, as they 

dd lest year. German and Miracle are vrietics which 

were not used in 1914, but the recuite of 1915 would 

warrant classifying them with those varieties whIch are 

partiell.- self-fruitful or self-fruitful in degree. 
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Table XVIII. 
ReSUitB of Croas-Po11inatioz- of Varìetie of Prunus do- 

riiestica, 1915. 
o ------------------------------------------------------ 
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o ------------------------------ 

Bavay x Italian 10 3.22 3-22' l4 21 13,6 
Brad8h.w c Italian 4 3-27 3-27 108 64 59.2 
Gerrnrn x Italian 12 3-26 3-26 164 54 32,9 
Giant X Italian i6 3-26 3-26 19,3 106 54.9 
Golden D'op x Italian 12 3-24 3-27 23 123 ¶17 
(o1den Drop x Petite 13 3-24 3-27 25 137 58.2 
Golden Drop x Tragedy 8 3-24 3-27 137 63 46.0 
Imperial Epineuee x Ita]Janl3 3-26 3-26 210 9 4,2 
Italian x Bavay 11 3-24 4-1 11 37 18.2 
Itqlian x BradßhLw 7 3-25 4-1 211 2 .9 
ItalIan x Clyman 8 3-24 3-31 205 22 10.7 
Ita1iai X German 5 3-25 4-1 208 1 .5 
Italian x Giant 5 3-25 4-1 200 1 .5 
Italian x Golden Drop 6 3-25 4-1 218 12 5.5 
Italian x Green Gage 9 3-25 4-]. 203 15 7.4 
Italian x Imperial Epineu8e 9 3-25 4-1 228 5 2.2 
Italian x Petite 10 3-24 3-3]. 292 18 6.2 
Itt1ian X Pond 7 3-25 4-1 219 1 .4 

Italian x (uackenboee 6 3-25 4-]. 211 4 1. 

Ita1t.n x Red Magnum Bonurn 6 3-25 4-1 209 10 4. 

Italian x Tenn&nt 12 3-24 4-1 205 29 14.2 
Italian x Tragedy 9 3-24 3-3]. 213 41 19.2 
Italian x YellOw Egg i 3,25 4-1 50 0 0 

Peach x Italian 12 3-25 3-25 155 18 ii.6 
Petite x Italian 20 3-27 3-27 17]. 58 34.0 
Pond x Golden Drop 14 3-25 3-25 173 76 43.9 
Pond x Italian 18 3-25 3-25 216 65 30.1 
Red íanum Bonum x Golden 
Drop 6 3-23 3-24 49 20 40.8 

Red agnrn Bonurn x Italian 8 3-23 3-24 78 21 26.9 
Sergeantff x Italian 5 3-16 3-19 177 0 0 

Tennant x Gclden Drop 7 3-24 3-24 33 4 12.]. 

Tennant x It11an 14 322 3-24 132 11 8. 

Tragedy x Itl1an 5 3-22 3-22 5]. 11 21. 

Note #--Young tree 

o ----------------------------------------------------- o 

- 71- 



Table XVIII shows the resulte of the crosa-poill- 

nation. It is noticed that all but three or four crossea 

gave comparatively good sete of fruits. Gerrnintion 

tests proved that Bradohaw and Yellow ïgg pollen was 

rot viable. It was also cted at the time of pollina- 

tion of the Italian flowers that pollen of German, 

Giant, and Quackenboss was practically exhausted and that 

it was difficult to get much cf it on the ca'nel'c heir 

brush. In spite of this, it does not seem that the 

stigmas did not receive enough pollen to insure fertil- 

izaticn, provided other factors were favorable. Italian 

again proves to be the best pollenizer of all the var- 

ieties tested. Lavay, Clymari, Teninr.t and Tragedy are 

the only varieties which gave higher sets on Italian 

than did self-pollination. 

The inter-species crosses present somewhat differ- 

ent results at this time than last year. Whether al]. 

fruits indicated as set in Table XIX would reach maturity 

is not at all certain. Referring to the table, it is 

noticed thet no fruits set where Italian was crossed 

with varieties cf other species. On the other hand, 

varieties of Japanese plums, when pollinated with Italian, 

gave fully au good results as when pollinated with other 

varieties oÍ' Japanese plums. This would indicate that 

the European plums may be inter-barren with Japanese 

r - 
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plum pollen while the reciprocal is inter-fruitful. The 

only csee of barrenness indicated in the table, oxcepting 

those casés in which the pollen was not good end in which 

the trees refused to set, are where Italian Was used as the 

feniale of the cross. While the other crosses do not give 

large sets, they seem to be inter-fruitful in moderate de- 

gree. It is also noted that varieties bearing P. ineitltia 

blood are quite inter-fertile with P. domestica varietics. 

Table XIX 

Results of CroHe-Pollination with Plum Varieties of Other 
Species, 1915. 

o -------------------------------------------------------- o 
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Variety CrosB Species Cross 1 . 

I ) I IP.I i W 
o ----------------------------------------- -4---1- ----- 4 ----- 

Burbank x Italian triulora x domestica 10 3-16 3-19 194 5 2.5 
Eurbank x Satsunie triflora x triflora 4 3-16 3-19 132 7 5.3 
Burbank x icksor triflora x triflora 3 3-16 3-19 113 2 1.7 
Blue Damson x 
Imperial pineuse insititia x domestica 3-20 3-20 84 .51 60.7 

Golden Drop x «insititia x domestica) 
:irac1e X domestici 8 3-24 

Italian x Blue Ii8on domestica x ineititia 3 3-25 
Italiar X Chalco domestics x triflora 4 3-25 
Italian x Miracle domestica x (insititia 

X domestica) 5 3-25 
Italien X rcttott- 
ernie domestica x munsoniar.a 4 3-2 

Ita1iax x Satsuna domestica x trif10 3-25 
Italian x Simon domestics x sirnonii 2 3-25 
Italian x Sultana domestica x triflora 3 3-25 
Italian x Wickson domestica x (triflora 

X simonii) 3 3-25 
Italian x Wyant domestica x nericara 6 3-25 
Miracle X Golden ti (insititia x domestica) 

X domestica 9 3-22 
Miracle x Italian (insititia x domestica) 

x domestica 5 3-20 
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3-27 157 46 29.3 
4-4 80 0 0 

4-1 125 0 0 

4-1 195 0 0 

4-4 67 0 0 

4-1 164 0 0 

4-1 130 0 0 

4-1 128 0 o 

A r r 

4-4 87 0 0 

3-22 204 

3-20 201 

14 6.8 

27 13.4 



Thble XIX contd. o-c 
Myrobuan x ItaliEul cerasifers x domestica 14 
Satsia x Italian triflora x domestica 5 
Satsia x Simon trIÍ'lora x sirnonii 4 
Satste. x Su1tna triflora x triflora 4 
Satsa x Wickson triflora x (triflora 

x simonli) 3 
Simon x Italian simonii x domestica 4 
Sultiina x Golden Drop trillare x domestica 4 
Sults.na x Italian trií'lora x domestica 4 
Sultane. x 3atutzìa triflora x trif lora 5 
Sultara x 'dickson triflora x (triflora 

3-16 3-19 78 0 0 
3-17 3-21 216 13 6.0 
3-17 3-21 135 6 4.4 
3-17 3-21 142 11 7.6 

3-17 3-21 144 0 0 
3-16 3-19 103 10 9.8 
3-18 3-21 167 4 2.4 
3-18 3-21 223 10 4.5 
3-18 3-21 214 5 2.3 

x simonii) 2 3-18 3-21 83 4 4.8 
ickeon x Satsuma (triflora x simonii) 

x triflora 6- 3-18 3-2]. 175 0 0 

o- --------------------------"----. o 
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E)LA1AT ION OF PLATES 

Plate I. 

Fig.1--A Golden Drop (silver) prune picked from the 

tree about August ist, 1914. Two seeds started but finally 

one ceased development. One half of the prune is of normal 

size and color, the other half being only about two-thirds 

normal size and yellowish green in color. 

Fig.2--Golden Drcp prunes taken August ist, 1914, show- 

ing a typical "June Drop" prune and a normal one. 

Pig.3--Typlcal "June Drope" of the Giant prune. Note 

the shriveled seed in one corner of the seed case of each of 

the small prunes. The middle one is a normal one picked 

from the tree August ist, 1914. 

Plate II. 

Fig.4--Typica]. Italian "June Drops" picked from the 

ground beneath a self-pollinated part of an Italian prune 

tree in August. 

Fig.5--Ahorted seeds taken from the Italian "June 

Drops" shown in figure 4. 

Fig.6--Seethi from mature self-pollinated Italian prune8. 

Practically every fruit which reached maturity contained an 

apparently viable seed. 

P1te III. 

Fig.7--Seeds from the mature fruits of the Tennant x 

Itiiari cross. Only two of the twenty-six fruits which 

reached maturity contained apparently viable seeds. 
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Fig.8--Sceds frcm the Tragedy x Italian cross. Over 

sixty per cent of the mature fruits contained apparently 

normel seeds. 

tig.9_Seeds from the fruits of the Quackenbose x 

Petite cross. About forty per cent of these fruits con- 

tamed well developed seeds. 

000O000.-.- 
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