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POLLINATION OF GREENHOUSE TOMATOES. 

IN'DRODUCTION. 

Tomato growing is without doubt one or the Jll(i)St profitable 

enterprises in vegetable forcing providing the crop matures when the 

demand for greenhouse tomatoes is good and the prices.realized are 

remunerative, the fruit bringing fifteen to thirty cents per pound. 
) 

Even after the advent, or the Florida, California, Mexican and Cuban 

tomatoes on our markets, greenhouse tomatoes continue to hold their 

own in competition with the Southern grown fruits, although the lat

ter are offered at a lower figure than the greenhouse grown fruit. 

Still when quality is given consideration as is the case in all O'Ur 

large city markets, Southern fruits are at a disadvantage compared 

with our greenhouse fruits, as they must be picked and ahipped be

fore ripening in order to stand the long distance in transit. All 

fruit shipped is picked at various st~g•s of ripening according to 

the ~istance or the markets, i.e., for one hundred miles tomatoes 

are picked 2/3 green. 

At the time the Greenhouse crop begins first to be marketed; 

which is from May 15 and continues through August, it is rrund that 

outdoor grown tomatoes from other states are competing with the 

forced product. During the month of May several carload lots of 

Florida and Mexican tomatoes a.re received on the Oregon markets, 

while in June,. Mississippi a~d California. are competitors. Oregon 

tomatoes come on the market the latter part of June; first ship-

mentor tomatoes from The Dalles, Oregon, June 291 1915. Through-· 
,,.. 



out July, California, Texas and Mississippi keep the market well sup

plied. 

The following table showing the number of cars of tomatoes 

shipped into Oregon during the months of May, June and July, will give 

the reader some idea of the competition experienced by growers of 

greenhouse tomatoes. 



i Date of Shipping 

Vay, 1915 

11ay, 1915 

June, 1916 

June, 1915 

June 29., 1915 

Jul7• ltl5 

Jlll.J, 191& 

JIily, 1916 

" TABLl!: # l 

TOMATOES FROM: OTHER STATES COMPETING WITH 
OREGON GREENHOUSE TOMATOES. 

. ~hipping Point : Crop • 

: • Florida • 
1
T0111atoea • 

: . . 
• Uexi.co : Toa.toes . 
: : . Mississippi . Toa.toes • • 
: . • 
: California : Tomatoes 
: . . 
: 'lhe Dalles, Oregon • To-.t.oes • 
• : .. 
• California : ··Tomatoes • 
: . • . 'fe:xa.s : 'fo•toea • 
t : 
I Jlississi.ppi • Tomatoes • 

: Jo • of Cars Shipped • • 

: 4 . • . . • • . l • • • . . . . . 2 • I • • . : • . 3 . OIi 
• . 
• . • . . . 1 : • 
• • . . . 3 : • 

. : : . 3 . . • 
: : 
: 2 • • 
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PLAT~ 1. 

~ig. 1. Clusters 1 - 2 - 3 of R; M. Bodley & Son, Portland, Oregon. 

Plants were trained to a single stem. 
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PJEVIOUS INVESTIGATIONS IN TOMATO POLLINATION. 

One of the most important questions in the growing of tomatoes 

under glass is that or proper pollination. Although we find investi• 

gational work having been carried on in regard to artificial pollin

ation, yet questions concerning the economy and comparative value of 

various methods of pollination remain still partially unanswered. 

Our attention is often called by growers of commercial greenhouses to 

recommendations of various forms or pollination, yet actual data con

cerning the efficiency or pollination is lacking. 

The Tennessee Experiment station in its Annual Report 1 l888, 

states that 1 "Artificial aid in pollinating the flowers seems to be 

necessary or at least advantageous in securing a !"ull setting of 

fruit.# On bright sunny days perhaps this additional labor is 

unnecessary, but we believe the practice pays in every case. 

Cornell Agricultural Experiment Station 1 Bulletin,#28, 1891, 

makes the following statements. 

1. In midwinter the flowers should be pollinated by hand to 

enable them to set. 

z. One sidedness and much of the smallness of house tomatoes 

appear to be due, at least, in part, to insufficient pollination. 

3. We are strongly of the opinion that it will pay the com.

mercial grower to transfer the pollen by hand. 

4. An abundance of pollen applied over the entire stigmatic 

surface, by increasing the ht.Ullber or seeds, increases the size of 

the fruit. 

R. L. Watts of The Tennessee station, shows in 1892 in his 

nExperiments with Tomatoes", that .._artificial pollination is advan

tageous. ( Fig. 16.) 
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w. M. :Munson shows by experiment, that an excess or pollen 

applied to the stigma gave normal, symetrical fruits with an abun

dance or seed and all the cells well developed. On the other hand, 

where one side or the stigma only was pollinated a small deformed 

fruit resulted with a few seeds on one side and with the other near

ly solid. 

The above investigations were published in the Maine Station 

Report or 1892. 

In 1894 "Munson" states, that some method of artificial pol• 

lination is usually found necessary. He,considers that a jarring ot 

the plant with a padded stick is a most satisfactory method. 

W. B. Atwood, Virginia Experiment Station Bulletin#59 - 1895, 

takes up "The importance or artificial pollination". This is very 

strongly brought out by his experiment. 

1. To test the importance or artificial pollination a set or 

forty blossom buds were covered before opening, with de.licate paper 

bags and these allowed to remain until the period or receptibility 

or the stigma. was past; this resulted in b~t two fruits setting, 

neither or which grew to any size.* It is however, quite evident 

that if blooms are exposed in a house where most or the blossoms are 

artificially pollinized, a considerable portion or those not treat-

ed wit.l be fertilized from pollen liberated in treating blooms. Care

ful pollination appears to affect remarkably the size or the fruits.~ 

2. "It is essential that flowers should be polliniz~d by ham.• 
Fink Bruce as cited bys. A. Beach, New York Experiment Station, 

Bulletin =/f=l66 - 1897, shows how the amount or pollen applied to the 

stigma influences the size and shape of the fruit. 

* Fig. 12. 
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1. Of two flowers pollinated about the same time one is 

sometimes half grown before the other makes more than enough growth 

to make certain of the fact.that fertilization has taken place. The 

one that·makes this rapid growth from the start ripens nearly as much 

in advance and is larger than the one that stops growing for a time. 

The above found was due to insufficient pollination and insufficient 

food. 

Connecticut State Station Report of 1899 states that tomatoes 

grown under glass will not ordinarily set fruit unless hand pollin• 

ation is practiced• because the insects and other agencies that effect 

pollination in the field are absent from the forcing house. Fig. 12. 

c. P. Hartley. in Bureau of Plant Industry Bulletin #26• 

1902 • 03 1takes up the question of "Injurious effects of premature 

pollination."' In this work he points out, that the ·commonly accept

ed opinion that when pollen is placed on young stigmas it will re

main there and fertilize the flower when the pistils finally become 

receptive, is but a fallacy. He also shows, that tomato blossoms 

will sometimes, though seldom, set fruit without pollination. "That 

but few fruits will be obtained by the pollination of immature tomato 

piatils, but that a good percentage may be obtained if the pollination 

is performed when the pistil is receptive. 

·V. Troupe of Indiana reported in 1904 upon the success obtain• 

ed by the use of different varieties of pollen. His results indicate 

that success in tomato forcing may be governed to a considerable ex• 

tent by the variety of pollen used in cross fertilization. 

Results. 

Success. tomato pollinized by itself produced 

Success, tomato pollini-t-ed by Burpee's Combination 
produced 

Success, tomato pollinized by Stone, produced 

187 fruits. 

149 fruits. 

196 fruits. 
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s. H. Bailey in "The Forcing Booktt., 1906, discusses tomato pol

lination quite fully, yet only a few important statements deduct.ad 

from his work., will be ma.de here. 

1. In the short., dull days of midwinter some artificial 

aid must be given the flowers to enable them to set. 

2. In testing the value of jarring and hand pollination 

more fruits were obtained from the jarring method but their total 

weight was much less. 

3. "Of the various methods of pollinating the flowers, the 

spoon or watch glass is the most expeditious and satisfactory method 

which I know." 

4. c. V. Pennock., Kennett Square., Pennsylvania, a grower 

of winter tomatoes for market writes -- "During the short days of 

winter I pollinate carefully every day and I consider the operation 

necessary.- Mr. Pennock considers the spoon method of pollinating 

"better than the brush or jarring method. 

s. w. Fletcher and o. I. Gregg of the Yichigan .Agricultural 

College in 1907 contributed valuable data along the line of "Pol

lination of Forced Tomatoes." The conclusions drawn from their ex-. 

periments are as follows: 

1. It is not of primary importance to cross-pollinate 

varieties of forcing tomatoes., although it does no harm and· may be 

a s1. ight advantage in some oases. 

2. When pollen falls upon one side of the stigma only, a 

one sided tomato always results. 

the irregularity. 

The larger the stigma the greater 

3. The amount of pollen applied to the stigma determines 
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PLATE 11. 

Fig. 2. Clusters 1 - 2 - 3 of M. M. Confrey & Son, Portland, Oregon. 

Plants trained to a double stem. 
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to a great extent the size and smoothness of the tomato; but after 

applying a certain amount of pollen no further increase in size or 

weight results by applying more. The small irregular tomatoes 

grovm under glass are caused largely by insufficient pollination. 

4. The experiments show most conclusively that the set

ting of a good crop of smooth, heavy fruit depends very largely up• 

on the care taken in distributing the pollen. 

5. During the winter we find that it pays to go over the 

plants on sunny days and sometimes on cloudy days, and tap each blos

som with the finger or with a small stick. 

March 19, 1910, The Weekly Market Growers Journal published an 

article written by David Lumsden, Mew Hampshire College, entitled 

"Tomatoes Under Glass". In his discussion of tomato pollination, 

11!'. Lumsden states that the method of pollination practical for the 

market grower is to jar or shake the overhead wires on all fine days; 

also that it is unnecessary to pollinate each individual flower, since 
' 

this method would not be practical where large houses are devoted to 

tomato culture. 

Professor O. I. Gregg of Michigan in October's Journal of 1910, 

writes on "Pollination of Forced Tomatoes", discussing the practica

bility of various methods of pollination. 

1. Spoon -- This method is sure, but rather slow as com-

pared with jarring the support. 

2. Came 1 ' s Haf"i Brum Does not seem as practical a 

method with the tomato as the spoon, as the pollen is not easily liber

ated except by jarring, although it is very successful. The brush 

is not apt to inyure the pistil, is rapid, but not as sure as the 

spoon. 



• 14 • 

3. In pollinating by jarring the support a person is not 

as sure to get good results. 

April and September's Journal, 1912, contain some very good in

formation for tomato growers, as to the Pollinating of Greenhouse Toma-

toes. C. w. Waid in April's Journal makes the following statements: 

1. As soon as the blossoms begin to appear, hand pollin-

ation should be begun. 

2. It is very essential that the first blossoms set fruit 

and they will not do it as a rule unless artificial means of pollin -

ting is employed. 

3. Jarring the plants is of little account where there are 

but few blossoms open. 

4. ''vle have found the spoon method satisfactory. u 

5. It will pay much better to do more pollinating than 

necessary than to neglect the pollinating and thus get a poor setting 

of fruit or get fruit that is defective in shape because of lack of 

sufficient pollination. 

September's Journal gives a synopsis of o. I. Gregg's work con

tained in October's Market Growers Journal of 1910. 

Recent investigations of The Oregon Experiment Station have 

covered in the years 1912 -13 -14 inclusively, such phases of the 

work as :--

1. Tests of le&.ding varieties to determine qualities of 

marketable value, such as earliness of maturity, uniformity of size, 

shape, color, productivity, etc. 

2. Studies of blossom clusters and blossoms of varieties 

with a view to determine if possible, variations in regard to these 

characters, and their economic value in producing fruit of marketable 

characteristics. 
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3. Tests with different methods of pollination to deter

mine financial value to grower. 

4. Tests with methods of pollination for early fruit pro

duction. 

5. studies of varieties as to percentage of the crop pro-

duced. 

· 6. Financial losses due to sterility of tomato blossoms. 

7. Cooperative investigations in commercial greenhouses 

covering above features. 

July 1, 1915, The Market Growers Journal published c. w. Waid 1 s 

most recent article on the question of pollination of greenhouse to

matoes. N.r. Waid has made a careful study of the problem of Fruit 

Setting on Tomatoes and draws some interesting conclusions. The fol

lowing is an abstract of th~t part of his article pertaining to pol

lination. 

1. A good many co:m.;.1ercial growers are practicing some form 

of hand pollination. The chief thing to keep the growers from mak

ing this a regular practice is the fact that very good settings are 

frequently secured without any artificial means of pollinating. 

2. While it seems like tedious work it is not as ext9n

sive as some believe. One person can cover a large area. Every other 

day is often enough to go over the blossoms and the labor cost of 

hand pollinating is small compared to the income from a good crop of 

tomatoes. I certainly would advise hand pollinating for the first 

three or four clusters, especially early in the spring, as the amount 

of pollen is not great then compared with that produced later in the 

development of the plants and the early fruit is the most profitable. 
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PL.ATE 111. 

Fig. 3. Three quarter span house of M. M. Confrey & Son, Portland, Oregon. 
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N. I. Spencer of Gresham, Oregon, having practiced artificial 

pollination on tomato blossoms in his house during the spring of 1915, 

writes in a letter to Professor A.G. B. Bouquet the following: 

"From last season's experience I would say that results of 

your investigations as to the merits of pollination were verified 

in every way; As to the results obtained by the jarring method las:. 

season,would say that the season was particularly favorable owing 

to the long spell of sunshine and that I would not care to depend on 

that method alone. 

"I also noted that the unfertilized blossom is long per

sistant, remaining in some instances receptive for over two weeks j 

which of course accounts for the earliness induced by rr~thods of 

pollination over chance pollination." 

1. See Crop Pest Report, January, 19151 pp. 25 - 34. 

Since data and literature on the econoIIJ¥ and comparative value 

of various methods of pollination is but fragmentary it is the desire 

of the writer to present in this treatise of Tomato.Pollination 

such facts as will perhaps be a step nearer to the clearing up of 

some of the questions unanswered. 

The phases of tomato pollination which are under investigation 

by the writer at the present time are of a definite continuation of 

the work started at the Experiment Station. 

The treatise designs to show:-

1. Relation of methods of pollination in use by connner

cial growers to the yields and value of the crop. 

2. Relative efficiency of various methods of pollination. 

3. Cost of pollination and its relation to the cost of 

production of a crop. 
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4. Net results as affected by pollination methods. 

5. Comparative productiveness of blos:;oms borne as well 

as the percent of these lost through sterility. 

6. Comparison of clusters as to size of fruits of plants 

not artificially pollinated. 

7. Comparative financial value of bearing clusters of .not 

artificially pollinated plants. 

1/lCK OF STANDARD VARIETY FOR. 
GREENHOJ SE USE. 

No standard variety of greenhouse tomato having been as yet de• 

veloped, growers of tomatoes under glass are divided on the question 

regarding the most suitable variety or varieties for forcing pur• 

poses. Many growers we find have definitely indicated their prefer

ences for one or more, as being most suitable for forcirl@i, while 

others are growing this or that variety without any definite records 

as to qualities of marketable value; maximum production of fruit; 

most efficient and economic methods of pollination; financial losses 

due to sterility of blossoms etc. 

, VARIETIES GROi'lN AND TESTED. 

During the year of 1916, the following varieties were grown 

and tested at the Experiment Station greenhouses. 

1. Livingstone Globe. 

2. Chalk's Early Jewel. 

3. Sparks Earliana. 

4. Bonny Best. 

5. Carter's EarlySunrise. 
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COOPERATIVE RESEARCH WORK IN COMMERCIAL GRE"NHOUSES. 

Cooperation was carried on with R. M. Bodley & Son, M. M. Confrey 

and Son, and L. E. Rice, commercial greenhouse men of Portland, Oregon; 

also F. B. Chase of Eugene, Oregon, for the purpose of obtaining first 

hand facts and figures of results obtained by various commercial to-

mato growers. 

VAR iI ET Y DES CR IP TIO N 

LIVINGSTON'S GLOBE. 

Fig. 9 - 11 

The plants of the Blobe are vigorous and healthy. The fruits 

are born in clusters of three to five. In color the fruit is a 

bright pink; in firmness it is very good. This variety has pro

duced a crop of fruits ranging from medium to large. One particular 

fault of the Globe is that it cracks badly. 

CHALK'S EARLY JE'NEL. 

Fig. 8 - 10 

This variety is characterized by its small but vigorous plants, 

having a slender stem. The clusters are short, averaging five to seven 

per cluster, and in color the fruits are solid red. The skin is rather 

tough, yet thin; .the flesh is fairly firm and meaty. 

SPfo.RK'S EARLIANA. 

Fig. 13 - 17 
A small plant with slender stem and comparatively few leaves. 

The fruits are borne in long and branching clusters. This variety is 

characterized by the productiveness of blossoms, and also by the large 

number of double pistils which produce uneven and misshapen fruits. 

The fruits are red in color; have a thin tough skin and firm flesh. 
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PLATE lV • 

• 

Fig. 4. Clusters 1 - 2 - 3 of L. E. Rice, Portland, Oregon. 

Plants vrere trained to a double stem. 
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Earliana is placed among the first of early tomatoes. The flavor as 

a whole is rather poor. The variety is handicapped by its irregu• 

larity of shape and roughne"s• 

1 BONNY BESiT. 

Fig. 15 

Resembles the Jewel in foliage, shape and bearing habit. The 

plant is of medium size; vigorous and is a strong grower. The fruits 

are borne on short clusters, averaging five to seven fruits to a 

cluster. The fruits are of medium size, red in color. The skin is 

tender and the flesh is comparatively firm. Bonny Best makes a 

good greenhouse tomato as to marketable size, shape, color and qual

ity. 

C~/\.RT;ER 's EARLY SUNRISEr 

Fig 16 

A vigorous g~ower. Is characterized by slender stem and short 

stout clusters; prolific production of blossoms and the comparative 

ease with which it sheds its pollen. The fruits are small, too 

small to make a good commercial sized tomato; they are red in colcr; 

the skin is somewhat tough. 

~JATURE OF GREENHOUSES IN vmr CH i 
RESEARCH WORK WAS CONDUCTED. 

Since in growing greenhouse tomatoes the house plays a very im

portant part it is necessary to state under what conditions the crops 

of cooperative growers were raised. 

A light and airy house is essential and it must be high enough 

to allov1 the trainiµg of the_plants (that is at least five to six 
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feet above the soil in all parts.) The ventilation should be such 

so as to allow a good circulation of air throughout the entire house, 

as this will materially assist in pollinating the blossoms and the 

setting of fruit and be of great value in preventing the spread of 

disease. A north and south house would be preferable on account of 

the more -even distribution of light. (Fig. 5) 

R. M. Bodley & Son have an even span house of sufficient height 

all-around to allow the training of the plants to good advantage. the 

light throughout the house is good and the ventilation fair. The 

plants are raised in ground beds about two feet apart and are train

ed to a single stem (Fig. 1) Mr. Bodley has used hand pollination 

and has been able to contribute valuable data on this method as the 

tables to follow will show. 

The crop in this greenhouse was supervised or handled by W. H. 

Dunham a graduate of the Oregon Agricultural College. 

M. M. Confrey & Son are also contributers of important data re

lating to pollination of tomatoes. In his growing methods Mr. Confrey 

differs from Mr. Bodley in that he has trained his plants to a double 

stem. (Fig. 2) The house used for the growing of his plants is of 

the three quarter span type; (Fig. 3) of fair ventilation and of only 

fair light even though it runs north and south. The sides of the 

house are boarded up, with a window here and there for ventilation; 

the beds therefore close to the sides are rather low and dark. The 

center beds of the house answer the purpose very well. 

The plants in this house were very badly affected by the blight 

which had seemingly got beyond control. 

S. E. Rice is working under a disadvantage in attempting to 
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grow tomatoes in his houses. His houses are situated on the side of 

a hill., are low., pco rly ventilated and heated. The upper beds and 

benches receive a great deal more heat than do the lower ones. The 

plants are grovm on ground beds as well as raised benches and are 

trained to a double stem. Mr. Rice uses the jarring method of pol-

lination. 

F. B. Chase of Eugene has furnished interesting figures as to 

the cor1parative number of blossoms set and fruits lost under his 

methods of pollination. His house is a large., airy, well lighted 

one 48 X 206 feet• (Fig. 5) His plants are grown in ground beds 

and are trained to a single stem. The house is an ideal house for 

the raising of a spring crop of tomatoes, but is rather cold for a 

midwinter crop as no heat is used. Jarring of the vines is prac

ticed by this grower. 

A comparative study of the results obtained by the different 

methods of pollination used by the above growers presents interest• 

ing data to all concerned. 

EXPERIMENTAL METHODS. 
GROWING PLANTS IN STATION GREEN.HOUSE;. 

The seed of all varieties was sovm January 10 in shallow flats., 

the usual practice being to transplant them later into other flats. 

Having become well established they were potted into five-inch pots 

from which they were transferred to permanent ground beds. There 

they were placed two feet apa:t each way., which allowed for ample 

room to work among the plants; all of which were trained to a single 

stem. This was accomplished by pinching off all side shoots or 

laterals as soon as they appeared and the leader or growing tip was 
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PLATE V. 

Fig. B. F. B. Chase of Eugene. An Ideal Tomato Greenhouse. 
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cut or pinched off as soon as the plant reached a desired height. 

The training of the plants involved quite a little work. Horizontal 

wires were placed extending lengthwise of the house above and at the 

base of the plants; between the wires strong cord was tied perpen

dicular; one cord to each plant. The plants were tied to the per

pendicular cord by means of cotton string or raphia. In order to 

allow a maximum amount of light and sunshine to get in among the 

plants, tP~ leaves were pruned rather severely. 

t TEMPERATURE. 

The temperature of the houses was kept as nearly as possible 

at 65° during the night and at about 70° to 80° in the day time. 

0 
On bright sunny days t3e temperature would run as high as 90 and 

over, but with the proper ventilation no harm to the plants was ex~ 

perienced. 

SOIL AND FERTILIZERS. 

A sandy loam soil which had been previously enriched by a 

heavy application of manure was used. Each bed had received a 

heavy mo.nuring, after which a crop of lettuce was set. When the 

lettuce had all been removed, about fifteen pounds of lime and 

sixty to seventy~five pounds of wood ashes were added to each bed and 

well incorporated in the soil. 

WATERING. 

Care must be taken in watering as careless watering usually 

leaves the surface wet while the soil beneath is dry. It is im

portant that the soil be soaked thoroughly at each watering. 
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Usually two or three times a week is sufficient to carry the plants 

along nicely unless the weather is too warm and then more frequent 

applications of water are necessary 

DIX EASES AND INSECT s. 

That growers of greenhouse tomatoes are not exempt from trouble 

is clearly indicated by the numerous diseases which are called to 

our attention by various Experiment Stations and Growers' Journals. 

As to insect enemies, forced tomatoes are as a rule not serioas• 

ly infested by them. 

It might be well to discuss here a few of the most serious and 

perhaps most connnon diseases and insects affecting hot house tomatoes. 

BLOSSOM-END ROT ( Bacillus sp.) 

Blossom-end rot or point-rot is a somewhat dry black rot appsu-• 

ing at the blos.som end of the ripening or still e;reen fruit. It is 

more C0111!llon on early fruit and on dry soil, but is favored by any con

dition causing extremes of wet and dry. 

The best preventive is increasing the water holding capacity of 

the soil by organic matter and surface cultivation. 

TpMATO BLIGHT OR RUST (Septoria lycopersici) ,, 

This disease is the most common and destructive disease of 

forced tomatoes. The disease appears as round dark spots on the 

lower surface of the leaves. When these spots are very numerous 

they cause the leaves to shrivel and die. 

Leaf Blight is especiall_;y serious where conditions for a vigorous 

growth of the tomato are lacking. 
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PLA'l'E Vl. 

Fig. 6. Twenty-four Clusters of M. M. Confrey u.nd R. M. Bodley, Portlann, Oregon. 

A sinc;le stem is conducive to the diwelopment of lurge, strong clusters. 
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Spraying frequ~ntly with Bordeaux mixture 4 - 4 - 50 will 

reduce the loss by this disease. 

LEAF MOLD ( Cladosporium fulvum) 

One of the worst enemies of the greenhouse tomato. The dis• 

ease makes its appearance on the under side of the leaves as grayish

brown patches which spread rapidly, discoloring the upper surface 

of the leaf, finally causing the whole leaf to curl up and die. The 

disease is encouraged by warm, moist conditions. 

Ventilating so as to keep the air moderately dry is the best 

treatment. 

Spraying with Bordeaux mixture is to be recommended but only 

in the first stages of the disease will this treatment keep the dis

ease under control. 

HOILOW OR PITHY FRUITS. 

Are not caused by a disease, but are brought about by improper 

care. The fruits are full size, but half hollow; the seed not fil

ling the cells inside. This may be caused by a combination of mis• 

takes in treatment, as too high temperature and too rich soil; not 

enough or too much water. 

The remedy would be to see that all conditions are right. 

FEUIT CRACKING. 

Conditions that check the growth of the fruit, followed by 

favorable conditions for growth, may cause cracking of the fruit. 

Some varieties are more subject to it than others. 
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I N S E C T s. 

, APHIS OR GREEN FLY. 

This insect is the most connnon of the insects enemies of the 

tomato. It is easily killed by fumigation, but must be kept down by 

fumigating frequently before they get too numerous. 

MITES AND RED SPIDER, • 

Are very serious and hard to fight. By spraying them off with 

a strong stream of water against the under side of the leaves the 

pest may be gotten rid of. 

WRITE FLY. 

White fl_ies are fond of tomatoes and sometimes get numerous be

fore being detected. They are snow white and about the size of a gnat.. 

There is only one insecticide which is effective on white fly, hydro 

cyanic acid gas. 

NEM:$.TODE GALL womrn OR EELWORMS. 

The nematodes are not insects, but belong to the round worms. 

A few forms are parasitic on plants and it is for this reason they 

are brought into this discussion of insects. 

The nematode gall worm is distributed practically every where 

in greenhouses. A serious attack of nematodes occurred in one of 

the tome.to beds in the Experiment Station Greenhouses at the time the 

work in pollination was being carried on. 

The s~tons of nematode injury ~~every apparent above ground. 
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The plants wilt in the heat of the day and appear slightly off color. 

When examining the roots of affected plants one finds irregu

lar enlargements or nodules occurring at all points on the main and 

lateral roots. These galls are due to a stimulation of g rovrth in 

the c el 1 caused by the nematode. J\n affected plant is robbed of its 

normal food supply by its cells not being able to function properly. 

The above trouble may be prevented by 

1. Steam sterilizing the soil. 

2. Using fresh soil. 

3. Disinfecting soil with formaldehyde. 

POLLINATION U ETH ODs. 
; 

The methods used at the Oregon Station conform with those used 

by the various growers, namely, hand pollination, and jarring of the 

clusters. 

However, before we take up this important phase of work in con

nection with growing grecn.liouse tomatoes it might be well to briefly 

review the construction of the tomato flower and the use of each 

part. The blossom is composed, first of the calyx, which is the 

green star-like portion which clasps the tol'lll;;.to where it is connected 

to the stem. This is a protection to the young bud. Next comes the 

corolla which is composed of the petals. This is yellow in the tomato 

and is conspicuous to some extent; its•principal use being in most 

plants to attract insects to the flower that it may become pollin

ated. This however, does not apply to the tomato blossom, since it 

has no nectar and it must therefore depend for pollination upon wind 

and in the greenhouse upon artificial pollination. Inside of the 
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PL!,TF Vll. 

Fig. 7. Two typical clusters of Bodley's Comet. The fruit 

ju<l~ing by the size of the sc~rs was of good size. 
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petals are the sta.m.ens fastened together and forming a tube which 

encloses the pistil. The statr£ns are the male portion of the flower, 

giving up their pollen through slits on the inside of the tips as 

it becomes ripe. The pistil is the fem.ale portion of the flower and 

is the inside fleshy portion. The tip is enlarged, the surface being 

called the stigma; the pedicle below being called the style. The 

enlarged base is the ovary, which contains the ovules; the ovary and 

ovules forming the seed and fruit when mature. ffuen the blossom is 

ready for pollination the petals curl back; the stigmatic surface of 

the pistil becomes stickey and moist ready to receive the pollen 

grain. The flower remains in this receptive dondition for several 

days. 

There are several methods by which greenhouse tomatoes may be 

pollina:ted. 

1. 1Ni th a spoon and stick. 

2. Watch glass. 

3. Camel's hair brush. 

4. The transferring of pollen by means of a small amount 
on the index finger from one pistil to the other. 

5. Rabbit's tail. 

6. Jarring the supports or shakin~ the plant; jarring 
by tapping the clusters. 

~POON OR WATCH GLASS. 

When using the spoon or watch glass method the operation is 

performed in the following manner. First, place the spoon or glass 

under the flower; next tap the upper part of the flower gently; 

this may be done with a light stick. Then press the blossom irnto 

the spoon or glass., whichever is used. until the pistil touches the 

pollen on the same. 



... 33 • 

, CAMEL 1S Hf.IR BRUSH. 

The camel's hair brush does not seem as practical a method of 

pollination as does the spoon or watch glass; it appears to be too 

tedious; wastes too much pollen and is rather difficult to clean. 

One point in favor of the brush is that it is not apt to injure the 

pistil. 

INDEX FINGER. 

In transfering the pollen from one pistil to the other by means 

of the index finger., the operation of obtaining it is the same as in 

the spoon or watch glass method. In both cases care must be taken 

to prevent undue weight on the pistil as it is very tender and brittle 

and will therefore break readily. Of course this will render it value-

less. 

RABBIT'S TAIL. 

The rabbit's tail is now used by but very few growers. Like 

the camel's hair brush it does not seem as practical a method of 

pollination as do some of the others. It also wastes quite a lot 

of pollen and is perhaps more difficult to clean than the brush. It 

does not injure the pistil. 

JARRING OF SUPPORTS OR CLUSTERS. 
' 

By jarring the supports one is not as sure to get good results; 

this is especially true on the cloudy., dull days. Very good results 

may be obtained during bright sunny days by simply hitting the sup

port sharply two or three times with a stick or a padded or very 
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light stick if the clusters themselves are struck. 

To test the efficiency of the two methods used at this Station., 

two hundred and eighty plants were used., (this includes a spring and 

fall crop) and involved two thousand four hundred blossom clusters. 

Of the number of plants mentioned., eighty were ·nHand Pollinated"; 

eighty were "Jarredn and seventy-two acted as a "Check 11 on each 

method of pollination. Five varieties of tomatoes were used (see page). 

Pollination records of each individual plant and cluster were kept. 

For tabular statements sec Table Vll. 

PB,ESENTATI CN OF EXPERIMENTAL DATA. 

Table =/lll presents a tabulation of pollination methods used by 

various greenhouse tomato growers throughout the country showing a 

percentagie of blossoms set ar:.d lost by each method; a percentage of 

perfect fruit produced and an average yield per plant. 
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PUTE Vlll. 

Fig. 8. Clusters 1 - 2 - 3 of Jewel tomato. 

This is the result of hand pollination. 





Manner or 
,Pollination 

1. Hand 

2. Tapping Vines 

3. Camelts hair 
brush 

4. Spoon 

s. Rabbit's Tail 

s. Bo Pollination 

TAB~# 11. 

,TABULATION OF POLLINATIOB METHODS AND RESULTS AS OBT4-INED 
FROM VARIOUS GROWERS II t1.S • 

......._ ..... _, _ _... __ ........... ~-
:lumber ot : Per cent . Per cent . Per cent: ATerage . . . Growers. :or blossoms: of blosGomsot perfect . yield per . • • • 
: . set lost.. fruit : ;elant • . . • 

,..(J;.._,. 

. 1 . 80 20 96 : 9.5 : • . 
: . : :. . . 4 . 74 . 26 . 86.25 . 6 . • • . . . • . • . . • : . • • . . . .. . 1 : 90 . 10 95 5 . . • . . . : . . 

• 2 • 92 . 8 95 : 8 : • • • . . 
1 . . . . 

: . . . . . 1 . 33 . 66 . 2.3 : . . . . 

Varieties Grown. 

Comet 

Bonny Best & Globe 

Stirling Castle 

Comet & Bonny Best c,:i 
0) 

Comet & Bonny Best. • 
Bonny Bes:.• 
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Data was received re~arding the above from such well knovm 

growers, having large ranges of glass, as:-

1. H. W. Weinschen_1<:1 Nev, Castle, Pennsylvania. 

2, H. w. Pierce, Wilkes Barre., Pennsylvania. 

3. G, P, Wrigley, Elmira, New York, 

4. w. F. Moore, Binghamton, New Hampshire. 

5. Fred Hulett, Irondequoit, New York. 

6. L. L. Book & Son, Altoona, Pennsylvania. 

Hand pollination methods as compared with those, with the spoon 

and camel's hair brush in Table# 1 give somewhat inferior results 

since the former method is pe:r:_haps the surest; however these results 

may be due to careless munipulation, thus injuring a number of the 

pistils. As the Comet tomato produces fruits of good shape and mar

ketable size (4 oz.) the results as to "per cent of perfect fruitn 

and"average yield per plant", may be accounted for. 

Tappine; vines is not as sure a method as the above to get re-
2 

sults} especially when the days are cloudy and dull. 

Pollinating by camel's hail brush ,:i.d spoon are both sure 

methods; the latter perhaps less so in the hands of a careless oper

ator. The low yield per plant under the brush method., in the Table 

above., may be attributed to the small size obtained by the Stirling 

Castle Toma.to. 

In the case of blossoms not receiving any attention as re-

gards artificial pollination, the results obtained are in accord
:-,; 

ance with greenhouse conditions,~ The low yield per plant may be 

directly attributed to the size of the fruit caused by insufficient 
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4 5 
pollen and in some cases to lack of food j Bonny Be·st tomato 

usually weighing from three to four ounces per fruit. 

1 - 2 

3 

3 

4 

4 

4 

5 

Pollination methods. -- Jarring supports or clusters. 

October's Market Growers Journal. 1910 

.April's Market Growers Journal. 1912. 

Teble Ji 11. Tebulo:tion of !'ol lination ;1cth0cE: and re

sults as obtained fror;i various grmrers in United States. 

Table ,'. 111. Cooperative research data in commercial 

greenhouses. 

rr,·l 1' 1 e 11 Vll .L-;., u..... it • Co:mparative efficiency of pollino.tion methods • 

Cornell Ag:ricul tural Col.:.ege Experiment Station BulleHn 

No. 28. 

Virginia Experiment Station Bulletin No. 59. 

Table X. Com:)arison of cl•.rnters fl.S to size off ruit nro-

duced by various methods of pollination. 

New York Experiment Station Bulletin No. 126 
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PLATE U. 

Fig. 9. Clusters l - 2 of Globe tomato. A profitable 
setting or fruit may be obtained by hand pollination. 





Table I 111 represents actual data obtained in cooperative research work in connnercial greenhouses 
in which different methods of pollination were used. 

TABLE# 3. 

COOPERATIVE RESEARCH DATA IN COMMERCLI\.L GREENHOUSES. 

100 Plants. 

No. of: Name of :Flowers arti- : Percentage Blossoms Blossoms per Plant. 
Crop Grower. :ficially pol• : Set Lost . Set Lost. . 

: linated or not : . : . 
1 R.M.Bodley & Son Yes(by Hand) 80 . 20 38 9.5 . . . 
2 :M.M.Confrey & Son : :No. 34 65 13.77 28.7 . . . . 
3 . L.E.Rice Yes(Jarring) . 34 65 15.4 29.7 . . 

• Average No. . . of Blossoms . 
: Eer clustes 

7.8 

. 1.0 . 

. 7.5 . 



Table # lV similarly to the previous table .. gives actual figures obtained in Cooperative Rese~,rch vrork 
in com;r:ercial greenhouses. In this table it, is the aim to show results of different neth()ds of pol
lination us to the number of f1·uits set; the number of pounds produced and the value of the crop raised 
in dollars and c ent.s. 

No. of Name of 
Crop Gro'irer 

1 :R. ~/!. Bodley & 

2 :iv1. T1,f 
;,40 Confrey & 

3 :L. E. Rice 

TABLE# lV 

C•JOPERATIVE RESEi,RCH Df. Ti. IN co:LEPC LiL GRE'.~1HIOU8ES • 

100 Plants. 

Flovrer e_rt.ifi- Nun:.ber of . Nm:1.ber of . Pounds: 
cially pol1in- . Fruits Set, of Fruit Produced.: . • 
ated or r1ot 

Son: Yes (by Hand) 3810 944 . , 
Sol:l No 144,7 361 

Yes (Jarring) 1672 418 

Total Value 
of Crop. 

$117 .oo 

45.12 

52.25 

In the above table the average size of the fruit was four ounces, while the price of the fruit on the 
markets averaged twelve and one half cents per pound. 

Mr. Rice pollinated his plants once or brice durine; the season and the pollination by jarring was not 
regular or systematic. 

I 

,r .. 
;-; 

1 



Table# V illustrates the variation in the individual clusters of the tour crops as affected 
by the different methods of pollination. 

No. of: 
Crop. 

Bame of 
Grower. 

TABLE# V 

COOPERATIVE RESEARCH DATA IN COMMERCIAL GREENHOUSES. 

100 Plants. 

:Flowers arti- :Number of Blossoms per Total 
:ficially pol-@ Cl~ster. : Blossoms: 
:linated or not: Fruit Set. : No. Fruit. :per cluster.: 

1 :R.M.Bodley & Son : Yes(by Hand) 6.3 . 1.5 7.8 . . • . . . • 
2 :M:.M.Confrey & Son No. 2.3 4.'7 . 7.0 . . . 
3 :L. E. Rice . Yes( Jarring) . 2.5 5.0 . 7.5 . . . 

Percentage. 
Fruit Set. : No. Fruit. 

80 20 

34 65 

34 65 
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PLATE X. 

Fig. 10. Fruit cluster or Jewel Tomato. Blossoms were hand pollinated. 
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Having in mind the above tables it is necessary also to note 

some important facts. 

CROP# 1 (Bodley) 
\ 

1. This was a crop of unquestionable value as regards setting 

of fruit• (Fig. 7) 

2. The percentage of blossoms not producine fruit was low. 

3. The clusters were vi~orous (Fig. 1) and the fruits uniform 

in size. 

4. Pollination of blossoms was most effective on the three 

middle clusters, 2 - 3, and 4. 

5. Pollination was not carried on after -':.he fourth and in some 

cases the fifth cluster. 

CROP# 2 (Confrey) 

1. This crop received no artificial pollination. 

2. The manner of erowing the crop was to train each plant to 

two leading stems. (Fig. 2) 

3. The blossom clusters were as a rule very weak (Fig. 6(a). 

In sow~ cases the clusters on one of the stems would die before any 

fruit set. 

4. The crop was affected quite badly with a fungus, Cladosporum 

fulvum, which considerably reduced the vitality of the plants. 

5. In comparing the numbers of blossoms per cluster it is 

necessary to remember that the figures represent two stems per plant 

or compared with Crop# l above, two distinct plants. 
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6. Twice the number of blossoms setting fruit vrere lost either 

through dropping off or through dudevelopment. 

CROP =# 3 (Rice) 

1. This crop was pollinated by jarring. No account was possi

ble concerning the regularity of this vrork. It is very posGible that 

it was decidedly irregular. 

2. The poor conditions of the greenhouse must be considered 

in revievring the results of this crop. 

3. The clusters were very weak. The fruit, judging by the 

size of the scars was small. 

4. Here again each plant had two leaders bearing fruit that 

was undersized. (Fig. 4) 

5. But 33 % of the blossoms produced fruit. 

6. In reckoning the number of blossoms per cluster it must 

be borne in mind that this represents the blossoms of two leaders. 



'I'a.ble if Vl ghres a. condensed stri.tement of R. I.1. BodJ.ey I s Tomato Record of S::;.les for the snn:::er of 1915. 

T.ABLE 1/ Vl 

COCFERATIVE RF:SF.ATWE Di.TA nr COJ.:."ERCIAL GRR";;!JH01FE2. 
TOJ.~\TO RECOP.D OF s~c.rns 1915. 

Dato Average Anount Total a.n:)Unt Avern.[:,e :price Total anount 
sold per day sold dnrinc ea.ch received received 

month 

June, 1915 38.5 lbs 733 lbs. 201 : $115.26 . . 
July., 1915 · 52.B 7345 121 I 171.25 . . 
August, 191,5 50.6 1063 1 

5J t 58.55 

In computing the figures for the above data it was found that the daily prices of tomatoes during the 
three months fluctuated a. good deal, due to selling to a number of different places. 

Very good prices could be obtained on the Public Market and here the price could be raised if the 
product ha.p~·ened to be scarce at the end of the week. 

Grocery stores a.nd cafes a.sua.l ly paid a fair price. 

A conservative estimate of the cost of the above crop is a bout :$175.00 which inclndos all i terr,s culture 
and also hired help. 

Total amount received for the above crop wa.s $345.05. Deducting $175.00 leaves a net profft of $220.05. 
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PLATE Xl. 

Fig. 11. Glcbe cluster --- fruit scars and blossoms not set. 





~CH DATA II EXPERIMENT STATIOB 
GREENHOUSES. 

Table =fl: Vll deals with the efficiency or pollination methods as used at the Station Greenhouses. 
A Comparison or the methods is presented in this table. 

TABI.E :/I vn. 

COMPARATIVE ffl'ICIENCY OF POLLINATION METHOOO. 

Variety : No. • No.: No.: Number of llos. ! NUiriber or llos. : Percentage: of . Pe:t-ceatage or • . . or • ot: or • . Set.: . :Lost • ' Blossoms Set. : Blossoms Lost. • • , . t • , 
:Plant; Clus~ Blos~ H.P.: Jar.: Chee% H.P.: Jar.:Oheck4H.P. • Jar• : Check i H.P. : Jar. . Check. • . 
: . . eoll . . . • . ; • • . . . . • . . • . . . . 

Globe . 48 . 240 :1573 403 472 . 240 62 138 268 88 76 . 61 . 12 24 . 49 • . . . • . . . : : . . . . • • 
Jewel : 48 : 240 :1615 • 481 . 387 • 249 : 89 . 73 . 236 . 87 : 70 : 51 13 30 . . 49 • • • • • • . . • : . : . . . • • • : . . . . • • . . . • . 
Jewel . 44 . 220 :1316 • 467 • 357 . 74 : 44 138 . 246 . 91 74 : . 43. 9 26 • 57 . . • . • . . • . . . : • . • . . • . • . . . . . . . . . • • • . • • • . 
Earliana . 44 220 :1836 . 471 • 309 . 297 :201 . 223 . 335 . 70 . 58 : 47 . 30 . 42 . 63 • . . • . . . . . . . 

SUMMARY OF ABOVE FIGURES. 

1. The total number or blossoms, pollinated during the blooming period was 6440; of these 
2198 were hand pollinated; 2097 were jarred, and 2946 blooms received no artificial pollination. 

2. Of the blossoms receiving hand pollination 79% set fruit; 21% were lost. Of those 
being jarred, 63% set fruit and 37% were lost. Blooms receiving no attention set 21%, lost 79%. 

3. By studying the figures or each variety separately in the above table, one will 
notice that except in one or two instances, hand pollination produced better results than did the 
jarring method. 

4. The plants were gone over every other day and the newly opened blossoms pollinated. 
In this manner very few flowers were overlooked. 



Table# Vlll bears out the efficiency of the Pollination Methods used, as to the relative 
amounts of fruit obtained and financial value of the same. 

TABLE# Vlll. 

COMPARATIVE EFFICIENCY OF POLLINATION METHODS. 

Variety Number 
of 

Plants 

: , Manner o~ ~olLinaiion. . . . . , Firtancial Valae • 
Hand Pol-. Jarring: 

Globe 

Jewel 

lewel 

Ea.rliana 

. . 

: 
: . • 

48 

48 

44 

44 

; Hand:Pol- ~ Jarring. : Check. : 
lination. : 
Lbs.: Ozs.: Lbs.: Ozs. : Lbs.: Ozs.: 

:163 . 10 147 : ., 99 13 . . . . . . • . . 
:150 6 121 0 78 11 . . . . . • . • 
:142 13 111 11 66 9 . . . . . • . . 
:132 8 118 4 89 14 . . 

lination : 
1 

: 

Check• 

I I : I 

24.55 . 22.12 • 14.96 • . 
22.55 18.15 . 11.e1 . 

• . 
21.41 16.76 10.00 . . • • 
19.87 17.73 13.50 

The above table gives a detailed statement as to the total production obtained by each 
method of pollination and also deals with the financial value of the methods employed• 

The price of tomatoes is figured at fifteen cents a pound which is a rather conservative 
estimate, for twenty cents, twenty-five cents and even thirty-five cents a pound is received for 
this greenhouse delicacy. 

'In estimating returns of this crop the prices in the above table can be modified to suit 
the individual grower. 

It may not always be the number of fruits produced which determines the weight of the 
crop, but the method of pollination practiced has a great deal to do with it. In assembling the 
figures for these results it was found that blossoms which are hand pollinated produced the heavier 
fruit. 

" (I 

t 



Table# lX shows the results obtained from cluster six (6) following the discontinuation 
or any artificial pollination. 

TABLE # lX. 

~ISCONTINUATION OF ARTIFICIAL POLLINATION 
S:q{TH CLUSTER. 

Variety Number . Number . Number . Number NUiib er Percentage: Percentage . . • . or • of : of • of . of or . or .,_ , 
l • . • 

Plants. • Clusters: Blossoms Blossoms Blossoms . Blossoms Blossoms • • . . in Count. : Set. . Lost. . Set . Lost. • . • • • 

Globe 48 48 . 270 . 129 141 48 52 . . . • . . • • . . . . • . 
Jewel 48 48 368 . 133 . 236 36 64 . . 

: . . . : : . • . . • 
Jewel 44 44 : 271 114 157 42 58 

The question whether or not artificial pollination is practical and fhould be continued 
after the firth cluster is asked by a number of growers. We may state here that it does not pay 
to bother with the sixth cluster, sine• tomatoes coming at such a late date or ripening bring very 
low prices on accoo.nt or having to compete with the_ outdoor grown product. 

It has also been noticed, that the majority or plants which were experimented with failed 
to develop a strong sixth cluster, no matter how vigorous a growt.h they had made. 

The above results can not conscientiously be used as a check upon the blossoms receiving 
no attention as the vitality of the cluster is not the same. 
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PLATE Xll. 

Fig. 12. Check row cluster ~m'fi.ng undeveloped fruit. 



l 
• 



------ ---

SIZE OF FRUIT INFLUENCED BY 
POLLINATION METHODS. 

In order to bear out the statement that it is the first three clusters which bring the 
largest returns. the following table has been constructed. 

Method. or Pollination • .,, 
• . 
: . • 

Band Pollination • • . • 
Jarring . • . • 
Bo Artificial Poll. : 

TABLE# X 

C~ARISON OF CLUSTERS AS TO SIZE OF FRUIT PRODUCED BY 
VARIOUS METHOI:s CF POLLINATION 

f,? Average Plants. 

Cluster 1 ; Cluster 11 :•'Cluster 111 • Cluster 1v. • • • 
Total Weight • Total lleight Total Weight • Total Weight: • • 

in Ounces. : in Ounces. : in Ounces. ♦ · in ~ces. . • . 
• • : • • • . 

37.0 30.5 . 30.8 • 28.8 . . 
• : • • • • • 

29.9 . 28.2 . 26.7 . 25.8 : . . . . • • . • . • . 
3.3 : 3.3 . 17.0 20.0 . 

--
Average Weight, 

in Ounces • 

31.7 

27.6 

10.9 

In reviewing the above figures we notice that the clusters which received hand pollination 
have a greater individual weight of fruit than those that were 3arredJ also that those receiving 
no attention show a very low weight of fruit per cluster. 

The above figures bear out the conclusions dra'W'll in various data reviewea. that a large 
amount or pollen increases the weight of the fruit while a small amount usually results in small• 
irregularly shaped fruit. 

C 
t 



'fable Xl gives a det.ailed financial stat.ement. as t.o t.he value of bearing clusters. 
The plant.s chosen fort.his dat.a were t.ypical oft.hose int.he St.at.ion Greenhousee. 

TABLE# Xl. 

CQMPARATIVE FINANCIAL VALUE OF BF.ARING CLUSTERS OF 
. , PLANTS IN TABIE # U. 

T9t.al of 12 Plant.s. 

Met.hod or Pollination. Bumber ot . Amount. ot Fruit. . Value. . Tot.al • . • • . Clusters. • Produced • . ; . . . 
• . : • • 

. l . 444.0 oz. : 14.14 . • . 2 . 366.0 3.39 . • 
Hand Pollination. . 3 . 370.5 . 2.31 . . . . • . 4 . 344.0 2.15 111.99 . • 

1 346.S : . . 3.24 . • . . . 2 338.4 : s.16 . . • 
Jarring. • 3 . 320.4 . 2.00 . • • . . . 4 . 309.6 1.93 . 10.33 . . . 

: 1 • 40.5 • .37 . . . • . ! . 44.0 : .42 . . • • 
Check. • 3 • 198.5 • 1.23 • • . . • . 4, • 249.5 . 1.55 . 3.57 • • • • 

Table# Xl. fo have a .full setting of fruit on the first. three clust.ers of his t.omat.o 
plant.a is the ambit.ion of every grower. This means early fruit.s am these in t.urn mean money in 
his pocket. 

Alt.hough good value is rece.ived from t.he jarring met.hod yet. hand pollinat.ion gave some
what. bet.t.er result.a. 

Growers should not be content with a fair crop when t.hey can easily produce a good crop 

wit.h very little addit.ional etto:M. on their part.. 

' 
c., 
C, 

f 



Table :/I= nl shows the importance or getting as many blossoms as possible to set. 

Variety • • 

• . 

TABLE# xn. 
ESTIMATE OF FINANCIAL LOSS DUE TO STERILITY OF 

~CMATO BLOSSOMS. 

Number or Blossoms Estimated Weight . Lost. • of Fruit Lost. . . . : • 

Value of Fruit . Lost • • 
• • 

tPlant . Clus:B. Pol;pand. . Jar.:Check.:,Hand . Jar. :Check \ Hand Jar • :Check.: ... • . 
I 

Globe : 48 240 :1573 . 52 . 138 . 268 21# 56 :188.70: $3.15:$8.40 :$28.31: . . . . • . • • . . . : • • . • • • . . • • 
Jewel 48 . 240 :1515 . 89 73 236 . 27.8 22.8: 75.7 4.17: 3.42 10.55: • • • . . : . . . . . . • • • . 
Jewel i 44 I: 220,, :1316 44 138 246 13.7 43 76.8 2.05: ~.45 11.52: . . . . : . • • • • • 
Earliana 44 220 :1836 201 223 335 . 56.5 62.7: 94.2 8.47: 9.30 14.13: • 

The above table was constructed with the idea or giving the grower actual figures showing 
a financial loss due to the falling off of the blossoms. It is hard for one to realize the actual 
loss of falling blossoms when 3000 - 4000 plants are involved, unless one is actually confronted by 
the figures. 

It can be noticed in the above table that the ~lest• columns under the hand poliination 
and jarring methods were comparatively low. 
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Fir;. 13. Undeveloped blossoFls on check rLmts of Ea.rliana tomato. 





Table# llll aims to show how comparatively little time and money is necessary to 
insure a good setting of fruit. 

TABI.E # Xlll. 

COST OF POLLINATION AND ITS RELATION.TO THE 
QOST OF PRODUCTION OF A CROP. 

Date of :. Number olf Blos• : Time 1tequired : .. 
Pollination: soms pollinated.: for Pollination: 

Cost of :,Cost of Producing: 
Pollination. : Tomato Crop. : 

Cost of Pollination 
Percentage of Cost 
of Proaucing Crop. 

Hand :Jarring f Hand :Jarring . Hand :Jarring.: . • • 

April 520 : 65'1 4 hrs . 2 hrs.: 11.00 : $ .so $97.75 . . . 
: . . . • 4½ % . . . . 

Vay 1678 :,1440 8.hrs.:: 4 hrs.: 2.00 1.00 

Total 2198 : 2097 12 hrs.: 6 hrs.: $3.00 1.50 $97.76 4½ % 

Little may be said in regard to the above table as the figures speak for themselves. It 
might be said in regard to the cost. or production of the tomato crop that the $97.76 covers all items 
of operation., such all watering, mulching,. weeding,. preparing the beds., sett.ing plants., pruning leaves 
and tri~ing out laterals, also pollination. A conservative estimate as to the cost of heating has 
been made. 

To use c. w. Waid' s words would be appropriate in connection with the above table. 
"While it seems like tedious work it is not as expensive as some believe. One person can 

cover a large area. Every other day is often enough to go over the blossoms and the labor cost of 
hand pollinating is small compared to the income from a good crop of tomatoes.• (See Table# Vlll) 
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fORCING TOMATOES IN THE FALL. 

Since growing tomatoes under glass has become such a pro• 

fitable enterprise we find more and more greenhouse men undertaking 

the work• yet comparatively few have attempted to force Fall Tomatoes 

and of these a still smaller number have been successful. The ohiet 

reason no doubt was that the crops were not started early enough. 

It should be understood that to succeed with tomatoes in 

the fall• the plants must be put in sufficiently early to insure a 

good setting.of well developed fruit before the dark• cold days be

gin. 

Growing greenhouse tomatoes in the tall is not a.a easy 

an undertaking as one may think. Toma.to plants or the same variety, 

grown in the same house and soil and by the same grower act very 

differently when grown in the fall as compared with the spring. 

The falluown plants are more spindling 1 not as vigorous and do not 

as a rule set fruit as freely as those grown in the spring and 

summer months. The fall grown plants are less resistant to dis

eases and insect pests. 

No doubt the above is due to the different weather con• 

ditions. The plants for the spring crop are started during the 

short winter days and are therefore largely dependent upon artificial 

heat for their growth. The plants for the fall crop are grown dur• 

ing the hottest part of the summer1 conse~uently do not require 

artificial heat. The summer grown plants are more slender and less 

hardy than the winter grown plants. This is on account of the tem

perature being higher in the swmner than that to which the winter 

grown plants are subjected to. To grow plants of sufficient size 
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PLJ\TE xiv. 

Fig. 14. Cluster of Bonny Best showine; fruit ste:ms an,~. blossoms not set. 
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in winter requires trom two to five months time while the same 

plants can be grown from four to six weeks in the summer time. 

Another factor to be taken into consideration when 

handling summer and winter grown plants is that or setting them 

into permanent beds. In the fall the dark cold days produce a 

check on the plant from which it has no chance to recover, while 

when the plants are set out in the spring the warm, suney days 

produce a rapid growth. It is therefore very important to start 

fall tomato plants early enough so as to allaur them to make a 

vigorous growth and a good setting of fruit before the short, 

coldaa.ys or winter begin. As soon as the temperature or the 

houses drop b.elow 60° the houses should be heated. 

Tomatoes grown in the fall require less water than those 

grown in the spring. When watering., care must. be taken so as not 

to wet the foliage as fall tomatoes are subjected to foliage dis

eases much more than spring grown plants. 

The yields obtained from plants grown in the fall ane 

much less than those obtained as a spring crop, but these can be 

increased by extra care in the cultural methods or the crop and 

also by careful manipulation when pollinating. 

Plants grown in the fall do not shed their pollen. freely 

and it is for this reason that it is ·difficult to secure a full 

setting or fruit. However., this can be overcome to a great extent 

by increasing the temperature in the houses. 



Variety 

Comet 

Table :/IXlV deals with the Fall Crop of Greenhouse Tomatoes grown by R. M. Bodley. 
A recQrd of six clusters of every plant was kept. 

TABLE# XlV 

COOPERATIVE RESEARCH DATA IN CCMMERCIAL GREENHOUSES. 

CLU~TER EECORD FOR FALL TOMA.TOES. 

: lumber . lumber • Cluster • Blossoms • Blossoms Blossoms . Percentage: • • • • . 
of . or . Nwnber • Opened • Set • Lost . Set . 

• . . • • • • . Plants:Clusters: • . . . . • • . • . : . • • : • • . • • • • • 
: . . 1 : 90 . 60 . 40 . 66.6 • • . .. . 
• . . 2 . 91 . 59 : 41 . 65.0 • • • • • . . . . 3 . 99 : 62 38 62.0 . 
• . . . . . 16 . 84 . 4 127 77 . 23 : 60.0 . • • . . . • 5 . 109 . 42 . 58 . 38.0 . . • • . . . . . 
• . . 6 . 25 11 89 . 44.0 . • • • • . • . . . . . : . . • • • . • 

Total . 541 . 311 . 230 . 57.0 . • . . . . 

Percentage 
Lost 

33.4 
34.0 
37.0 
39.0 
61.0 
65.0 

43.0 

Table# XlV. The •bove cluster record was obtained from the clusters of old plants that 
had been cut back and a lateral allowed to grow. 

lo pollination was carried on. which is shown by the low setting of fruit. 

Unusually cloudy weather was experienced this fall. This is a great factor in preventing 
the tree tlov of pollen. 

Bo mulching was given to the plants. 

Plants were out off after the sixth cluster. 

A good deal of leaf spot affected tJie plants. 



Table# XV presents data which bears out the importance o:f some kind or artificial pol-
lination and especially when growing a fall crop of tomatoes. 

TABIE # XV 

COOPERATIVE RESEARCH DATA IN COMMERCIAL GREENHOUSES. 
of F. B. Chase• Eugene. 

Cluster Record tor Fall Tomatoes. 

Variety Bqmber : Nwnber • Cluster • Blossoms : Blossoms Blossoms :Percentage • Percentage • • • 
of . of • Number Opened . Set . Lost Set : Lost • • . • . Plants :Clusters: : . • . . . . • . • : : • . • . • . . • . • : . • : • . . • 

: . . 1 : 268 . 134 . 134 . 50 . 50 . . . • . . . • 2 . 311 123 . 188 . 39 . 61 . • • . . . 
Bonny Best . 49 • 245 . 3 : 350 • 170 180 48 62 . . • • . . 4 . 311 115 . 196 37 63 . • • . . • . 5 . 227 . 32 • 195 . 14 • 86 . • • • • • . . . . . • • . . . . • • • • • . . '.total 1467 574 . 893 . 31 69 • . . . 

In reviewing the above table it was thought quite essential to correlate it with a number 
of important facts. 

l. The above was the first fall crop of tomatoes ever handled by the Experiment Station 
in its Cooperative Research work. 

2. Special consideration must be given to the results or this crop• since fall plants under 
the identical treatment and housing conditions of the young grown plants will act very differently. 

3.- The plants received no heat 1 a thing which is very essential in a fall crop. 

4. Plants froze after first hard frost. 

5. The vines received pollination once or twice during the season. 
/ 
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PLITF. XV 

Fir;. 15. Cluster of Bonny Best showine; a good settine; of fruit. 





Variety No.1 
of . . 

Pls.: 

Ronny Best 48 

CartersSunrise: 24 

Globe 24 

No . No. . 
of of 

, RESEl1..RCH Di\TA IN EXPERWENT ST:1.TION GRKllIIODSF.3. 

. . 

TABLE =If :XVl 

A COl:l'ARISON OF TtfE EFii'ICIENCY OF POLLINATION l1ETHODS 
,PP..i\CTJCED AT TFE STi\.TION GRFt-NITOU3E2'. 

Number of Number of Percentage of 
Blossoms Set. Blos t,oms Lost. Blos ,,oms Set. : 

Clus;Blos.: 
pol. :H. P.: Jar. :Check:H. P.: Jar.: Check: H.P.: Jar. :Check: 

240 :1564 341 231 163 200 : ·308 321 63 57 34 

130 :1093 188 206 136 105 219 239 64 46 36 

130 . 642 142 108 95 96 82 117 59 56 44 . 

In connection with the above table a few important facts should be given. 

• 

Percentage of 
Blossoms Lost. 

H.P.: Jc"\.r.: Check 

37 43 66 

36 54 64 . . 
41 44 . 66 . 

l. This is the first attempt on the part of the Experiment Station to force fall tomatoes, consequently 
the results are not conclusive. 

2. As data of this nature is lacking, a comparison as to whether or not the above results may be satis• 
factory as to a yield in the fall can not be determined. 

3. Carter's Early Sunrise is a new English variety tested for the first time by the Station. The fruit 
is small, averaging about 2½ ounces. This variety is noted for its great amounts of pollen and the 
ease with which it sheds it. 

4. Some plants were seriously affedted_by nematodes. 



Vc.riety 

Bonny Best 

Globe 

Carter's 
Sunrise. 

Number or 
Plants 

48 

24 

24 

TABLE ://- XVll 

C01'!P .ARAT IVE EFFICIENCY OF POLLINATION kETHODS 

Hand 

Lbs. : 

75 

48 

29 

R~cord for Fall Tomatoes. 

Man..•rnr of Polli:12.ation 

Oz. 

0 

0 

4 

Jarring Check 

Lbs. : Oz. 

50 

:56 

32 

8 

8 

1 

Lhs. 

35 

31 

21 

. . 

.. 

. .. 

Hand 

Oz • 

8 $15.00 

8 9.60 

4 5.81 

Fin~ncinl Value. 
J:nrring : Check 

. . . . 

$10.10 $ 1.10 

7.36 6.36 

6.4.2 4.28 

The above table simHarly to Table :ff Vlll gives a detailed statement as to the total production obtain
ed by each method of pollination a.nd also deals with the financial value of the :o.ethods employed. 

The price of tomatoes is f:i.r;ured at twenty cents (.20¢) a pound. 

Prices received for fall tora:i.toes have been very good. 

I 

£ 
i 



PLATE X:Vl. 

Fig. 16. Carter's Early Sunrise. Hea.vy setting of fruit 

thut makes for proi'Jta.ble tor:ta.to forcing. 





Table 41 XVlll corr.pares the results obtained. v1ith fall forced tomatoes by err.ploying dif:'erent methods of 
pollination. 

T.i-1.BLE if XVl 11 

CQ,Kf l.PATIVE EFFICPlJCt OF ARTIFICI.d, AND lJON-11.RTIFICLL POLLrn.:i.TlON 

Variety :Number :Number . Blas. : Number: Bl<:is~or:1s Blossoms Perc~ntace Perce1nte,te . 
No.:of Blos.; of of :Rec. lSet Locrt : S~t. : Los.t 

Plants :Cluster: Atten-: l .. rt. A.rt.Pol. :No .Atte:i:iArt.Pol: No ,Atte:c.ilrt .Pol :No.Atte:Q.Art .Pol :No.A:tt 
tion Pol. 

Bonny Best 48 240 484 1080 572 163 508 321 52 44 48 66 

Carter's Sunri5e: 24 130 375 718 394 136 324 239 54 36 46 64 

Globe 24 130 214 428 250 95 178 117 58 44 42 •· 56 . 
Comet 16 84 541 311 230 57 43 . . . . 
Bonny 8est 49 245 1467 . . 574 893 31 69 . . 

1. In order to make a fair compa1~ison of results obtained from fall forced tomatoes., each of the three -
varieties tested at the Experiment st~~tion greenhouses was considered a separate crop. The varieties 
tested:--Bonny Best., Carter's Sunrise and Globe. 
2. To bring out the. difference in results obtained by artificial and non-artificial pollination to bettor 
advantage it was dem::ed advisnble to group hand pollination and jarring under the o:1e head, that of arti
ficial pollination. 
3. In all but one case., those blos0or:w having received no attention vrhatsoever show a lower percentage 
of fruit set., than those having received artificial pollination. 

One of the chief reasons v1hy growers do not practice artificial pollination regularly is due to 
occasional crops setting a comparatively high percentage of fruit without the blossorr.s having received 
any attention. 

I 

0) 
CJ) 

I 
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PL.\TE xvn. 

,Fig. 17. Spark 1 s Ear Hana --- It pays to hand pollinate4 





Table# XlX emphasizes the importance of artificial pollination in fall forcing of tomatoes. The follow
ing results serve as a good exrunple of what the grovrer is liable to experience if artificial pollination 
is not practiced. 

r 

Variety Number 
of 

Plants. 

Carter's Sunrise: 24 

Globe . 24 . . . . • 
Bonny Best . 48 . • . 
Total 96 : 

TABLE# XlX 

DISCmJTINUATION OF ilRTIFICILL rOLLINil.TIOI-J 

SIXTH CLUSTER. 

Record for Fall Tomatoes O. A. H. Greenhouses 

Number Number · Nwnber riumber : Percentage: 
of :of Blossoms: or . or of . 

Clusters. :in Count. :BlossomsSet:BlossomLost:Blos0omsSet: 

24 238 124 114 52 . • . . . . 
24 . -87 : 5 . 82 . 6 . . • . . . . . . 
48 309 . 76 233 • 24 . . . . 
96 . 634 . 205 • 429 . 32 . .. • • • . 

Percentage 
or 

Blossoms·Lost. 

48 

94 

76 

68 

Plants did not develop a strong sixth cluster owing to their lack ot vitality. In case of a fall crop 
of tomatoes it would pay to pollinate the sixt.h cluster providing the plants showed unusual vigor. 

The prices of fall tomatoes are very good throughout. the entire season. 
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G,E BE R A L S U 1l 1l AR Y • 

• , 1. It is t_he consensus ot opinions among previous investi-

gators that some form ot artificial pollination of tomato blossoms 

under glass is necessary in order to secure a full setting of fruit. 

2. The majority of greenhouse men growing tomatoes use 

some form of artificial pollination~ but fail to make a regular 

practice of it, since good settings of fruit are often secured with

out pollination. 

3. No standard variety of greenhouse tomato having been 

as yet developed, growers of tomatoes under glass are divided on 

the question regarding the most suitable variety or varieties for 

forcing purposes. 

4. The greenhouses of some growers are lacking in one or 

more essentials which go to make up a perfect tomato forcing house. 

6. A light and airy house is essential and it must be 

high enough to allow the training of the plants. The ventilation 

should be such so as to allow a good circulation of air throughout 

the entire house. A north and south house is preferable on account 

of the more even distributiou of light. 

6. Careful cultural methods are absolutely essential in 

tomato forcing if the grower is to be successful. 

7. Tomato varieties differ materially in the amounts of 

fruit produced during the bearing season. 

a. A greenhouse tomato should have as two es3ential char• 

acteristics, earliness and productiveness, since prices are highest 

early in the season. 
..,. 
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9. Early as well as increased yields are greatly influenc

ed by artificial pollination. Hand pollination and jarring of the 

clusters whow a material increase over the vines which received n8 

artificial pollination. 

10. Unprofitable small sized fruits and clusters were typi

cal of plants receiving no artificial pollination. 

11. The season's production of tomatoes is greatly decreas

ed where the vines received no attention whatsoever. 

12. The total vield of tomatoes as shown in Table #Vll ., 

was one thousand four hundred and twenty-two pounds (1422) and 

nine ounces (9); of this five hundred and eighty-niR~ pounds (589) 

and five ounces (5) were from plants hand pollinated; four hundred 

and ninety-eight pounds (498) and six ounces (6) from plants jarred; 

three hundred and thirty-four pounds (334) and fourteen ounces (14) 

from those receiving no attention. 

13. Large a.mounts of fruit are lost by unfertilized blooms. 

The percentage of blossoms lost under hand pollination, jarring and 

check methods used at the Station Greenhouses was found to be thirty

+hree and one third per cent ( 33 1/3 %) • In poundx of fruiit this was 

seven hundred and thirty-six pounds (736) and eleven ounces (11). 

Figuring the latter amount at fifteen cents (15) per pound would 

give a financial loss of one hundred and ten dollars and forty-

seven cents ($110.47). · 

14. Cost of artificial pollination is small compared to 

the income from a good crop of tomatoes. See Table# Xlll. 

15. Forcing tomatoes in the fall is a new undertaking and 

whether or not it will be a profitable one we cannot say at this time. 
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16. To succeed with tomatoes in the fall, they must be put 

in sufficiently early to insure a good setting of well developed 

fruit before the dark, cold days begi~• 

17. To secure a profitable setting of fruit some form of 

artificial pollination is absolutely essential in the production of 

the fall crop. 

18. Hand and jarring pollination methods in the fall crop 

also show a great increase in yield over the check method. 
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ILLUSTRATIONS 

Fig. 1. Clusters 1 - 2 - 3 of R. M. Bodley & Son, 
Portland, Oregon, Plants were trained to a single 
stem. 

Fig. 2. Clusters 1 - 2 - 3 or M. M. Confrey & Son, 
Portland, Oregon. Plants trained to a double stem. 

Fig. 3. Three quarter span house of M. M. Confrey & 
Son, Portland, Oregon. 

Fig. 4. Clusters 1 - 2 - 3 of L. E. Rice, Portland• 
Oregon. Plants were trained to a double stem. 

Fig. 5. F. B. Chase or Eugene, Oregon. An ideal 
tomato greenhouse. 

Plate V1 Fig. 6. 24 clusters or M. M. Confrey and R. M. 
Bodley• Portland, Oregon. A single stem is conducive 
to the development or large, strong clusters. 

Plate Vll Fig. 7. Two typical clusters of Bodley' s Comet. 
The fruit, judging by the si.ze or the scars was of 
good size. 

Plate Vlll Fig. 8. Clusters 1 - 2 - 3 of Jewel tomato. This 
is the result or hand pollination. 

Plate lX 

Plate X 

Fig. 9. Clusters 1 - 2 -or Globe tomato. A pro
fitable setting of early fruit may be obtained by 
hand pollination. 

Fig. 10. Fruit cluster of Jewel tomato. Blossoms were 
hand pollinated. 

Plate Xl Fig. 11. Globe cluster -- fruit scars and blossoms 
not set. 

Plate Xll Fig, 12. Check Row cluster showing undeveloped fruit. 

Plate Klll Fig. 13. Undeveloped blossoms on check plants of 
Earliana tomato. 

Plate XlV Fig. 14. Cluster of Bonny Best showing fruit stems 
and blossoms not set. 

Plate XV Fig. 15. Cluster of Bonny Best showing a good setting 
or fruit. 

Plate XVl Fig. 16. Carter's Early Sunrise. Heavy setting of fruit, 
that :makes for profitable tomato forcing. 

Plate XVll Fig. 17. Spark's Earliana. It pays to hand pollinate. 
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Spencer, N. I ••••• , ••••••••• 17 
Soil ••• • ••••••••••••••• 30 

Changing of. • • • • • • • • • • • 30 
Sterilization ••••••••••• 30 
Treatment ••••••••••••• 30 

Surn.r;iary •••••••••••••••••• 69-70-71 
Temperature •••••••••••••••• 24 
Varieties. • • • • • • • • • • • • • • • • 18-48-60-61-62 

Description •••••••••••• 18-20 
Grown and Teste.d • • • • • • • • • 17 
Lack of Standard •••••••• • 17-69 
Variation o.f Clusters. • • •••• 42-44-45-52 
Variation in Size of Fruit •••• 44-45-63 

Yields of ••••••••• 
Watts, R. s •••••••• 
Waid, C. W •••••••• 
Weinschenk, H. w •••... 
'.'lingly, G. P. • • • • • • 

• • • • • • • • 1J-35-36-39-43-49-62-64-65·s7 
• • • • • • • • 8 
••••••• • 3-14-15-56 
• • • • • • • • 3 

• • • • 3 




