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INTRODUCTION.

The effect upon tomato plants of applications of
nitrogen, either in organic form of in readily available
commercial form, is a question of vital interest to every
tomato growér. It 1s an important question because the
tomato requires plenty of nitrogen for normal growth and
fruit production.

It must, however, be understood that vegetative
vigor is very probably a response to environmental condi-
tions and that in each locality there are cultural prac-
tices and other fectors which influence the nitrogen con-
tent of the various soils, and that solls differ widely
in texture and organic content. The heterogenous charac-
ter of all field soils quite often causes an individuality
of plants to exist, rather than the normal average growth
that is expected under the existing conditions.

Investigations agree that nitrogen is the con-
trolling element of plant growth and it follows, there-
fore, that proper cultural methods must be followed to
conserve and to supply adequate nitrogen requirements.
Continuous cropping of any soil will eventually deplete
the natural store of nitrogen or other basic plant food
elements. Therefore, in order to maintain the fertility

of the soil, the plant food removed by cdrops must in some



way be returned to the soil. A fertile soll is one that
contains, in available form, a sufficient quantity for
normal growth and reproduction of the necessary plant
food elements.

In studies on the care of plants we must con-
gider that a plant has life even as a human has life and
we must surround it with that environment which is most
conducive to maximum growth and reproduction, if our re-
eults are satisfactory. Munson (28) states that "Success-
ful tomato culture depends as much upon the man in charge
as upon conditions. Eternal vigilance and the exercise
of good judgment on the part of the grower are more essen-

tial than strict adherence to set rules."



BOTANY AND HISTORY OF THE TOMATO.

Botanical:

Family - - Solanaceae

Genus - - Lycopersicum
Species - Esculentum
Variety - Globe

Lycopersicum esculentum - Mill.

This name is derived from the Greek Lycos - wolf,
and persica - peach, also esculentum - edible, and was giv-
en originally through its supposedly aphro-disiacal ef-
fect when eaten. Another reason for the name is the al-
Jusion to the beautiful peach-llike appearance and the de—

deitful (wolf-like) value of the fruit.

Common name:?

Wolf peach, Love apple, Gold apple, Tomato,

Historical?d

There is no record of the tomato in the east-
ern hemisphere before the discovery of America. It was
suppogedly collected in South America by the earliest
navigators and carried back to Europe. According to
Hedrick (17) it was firet mentioned by Metthiolus in
1554 as pomi d'oro, who says they recently appeared in
Italy. Also in 1596 Gerarde, an Englishman, aays}he re~—
celved seeds of the tomato for his garden from Spain,

Italy and other hot countries. The name tomato is de-



rived from tribal names given the plant as in Mexico the
wild tribes call it Tomati, although the older Aztec
tribe called it Xitomate or Zitotomate., It is found
growing wild in Mexico and the more tropical regions of
South America. According to Munson (26) it "is spontan—
eous or indigenous throughout Mexico and as far north as
Texas and California.""

In regard to the use of the tomato in America
Tracy (41) says "First mentioned in America. I find of
its being grown for culinary use was in Virginia in 1781.
In 1788 a Frenchman in Philadelphia made most earnest ef-
forts to get people to use the fruit, but with little suc-—
cess, and similar efforts made by an Italian in Salen,
Mass., in 1802, were no more suécessful. The first record
I can find, of the fruit being regularly quoted in the ma=-
ket was in New Orleans in 18123 and the earliest record I
have been able to find of the seed being offered to seed-—
men, as that of an edible vegetable, was by Gardner and
Hepburn in 1818 and by Landreth in 1830. Buist!s 'Kitchen
Gardener! says: In 1828-9 it (the tomato) was almost de-
tested aﬂd commonly coneidered pocisonous. Ten years later
every variety of pill and panacea was 'Extract of Tomato!
and now (1847) almost as much ground is devoted to its cul-
ture as to the cabbage."® The change to popularity ap-

pears, therefore, to have taken place about 1835.



REVIEW OF LITERATURE.

Twenty-five hundred years ago, long before the
age of experimentation, Russell (31) tells us there were
two speculations on how plants obtained their food. First,
plants derived all food and all substance from water. Sec-
ond;plants fed upon decaying animel and vegetable matter
in the so0il on the assumed principle that plants like all
other living things could feed upon materials of like na-
ture with themselves but not upon materials of unlike na-
ture. These ideas remained intact for hundreds of years.
In 1620 Von Helmont, to prove the assumption that plants
get their nutrition from water, took an earthen vessel,
put in 200 pounds of dry soil and moistened it with water.
Into this he pressed a willow shoot weighing five pounds.
It grew well. For five years he watered the tree keeping
the vessel covered about the shoot to eliminate dust from
blowing in. At the end of the five years he found that
the tree welighed 169 pounds and 5 ounces with the soil
weighing 200 pounds less 2 ounces. However, in 1699 Wood-
worth showed conclusively, says Russell (31) that in us—
ing impure water from a conduit that the rate of growth
wes eight times as great as that of using rain water.

In 1840 in the time of Liebig the science of
agriculture became more prominent. We find before this
time the understanding was general that plant food con-
sisted of decaying animal and vegetable matter and farm—
yard manure. Liebig saw "the bearing on crop production

of the facts that phosphates, potassium compounds and am—



monium salts increased growth of plants. He announced
that plant food is the ashes of plants; that is, potass—
jum, sodium, magnesium, calcium compounds and certain at-
mospheric constituents, carbon dioxide, and ammonia."
Further, Russell (31) shows that from Liebig's work where-
by "plants feed upon simple mineral and gaseous substances
and build them into highly complex products, the whole proe
cess now became susceptible of investigation. With this
understanding scientists branched out in experimental work
with all the plant food elements showing conclusively that
the three principals are Nitrogen, Phosphorus, and Pot—
ash: that these are essential to plant growth and that
these with lime (calcium) are the ones more liable of ex-
haustion in our soil by cropping.*

Sackett (35) has explained the processes that
must take place in Nitrogen before it becomes available
for plant use. He tells us that to be of value to vege-
tation nitrogen must be present in the soil in the form of
nitrates or poseibly as ammonia salts. These forms are
obtained through two processes; ammonification, whereby
ammonia is produced from the action of bacteria on complex
organic matter; and nitrification, where the ammonia is
converted into nitrous acid and nitrites, and these fur-
ther reduced into nitric acid and nitrates.

A vast amount of investigative work has been

compiled that has reference to the application and results



from the use of fertilizers. Most of the work done has
led to that of a proportionate complex or a complete fer-
tilizer in which nitrogen, phosphorus and potash form
their respective ratios for application to the soil. The
nitrogen is to stimulate the vegetative growth, i.e. wood
and foliage. Phosphorus hastens maturity according to
Hepler and Kraybill (19) by "promoting rapid early growth
of the plant so that a much larger number of blossom clus-
ters, blossoms and fruit are produced early.' Potash
(supposedly) influences the yield.

Gourley (15) tells us that "Nitrogen is probably
the most important of all the eléments of plant food for
the reason that it is usually the least abundant in our
soils and because when it is purchased artifically it is
the most expensive. Nitrogen occurs in more than one form
in the soil. What is usually spoken of as nitrogen of the
air is by far the most abundant. Nitrogen also occurs as
nitrate salts, the nitrogen of organic compounds, ammonia
and nitrates. It is usually considered that the most suit~
able form of nitrogen for plants, and in fact the form in
which pract;cally all plants take their nitrogen (the le-
gumes excepted) is as nitrates, yet recent work has shown,
first, that plants other than legumes may use atmospheric
nitrogen and, second, that plants may use more organic
nitrogen than at one time was believed.'

Sandsten (36) has found that Colorado soils,

as a rule, are rich in nitrogen.
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Again Russell (32) points out that "No soil con-
stituent fluctuates more in amount than nitrates. Plants
and rain rapidly remove them and bacterial action rapidly
forme them. The producing agencies are most active in
spring, and work throughout summer and autumn, while the
removal agencies are active in summer and winter." Lip-
man and Burgess (23) state that "Experiments have shown,
more-over, that plants are not alike in their abillity to
use soil-water soluble nitrogen compounds; some of them
must have one form, others another form,and still others
are indifferent to the form and use one as well as another"
and "For plant growth purposes, therefore, we are reason—
ably safe in assuming that the problem of nitrogen nutri-
tion is chiefly one in supplying'to the root zone enough
nitrate at different parts of the life of the plant to in-

sure normal growth."

Influence of Nitrogenous Fertilizers on Tomatoes,

In 1889 Bailey (3) found that liberal and even
heavy manuriﬁg of tomatoes during that season gave great
increase in ylelds over no fertilizing. He also observed
that the heavy manuring does not appear to produce vine at
the expense of the fruit.

Voohees (42) found that a larger quantity of
nitrate of soda used in two applications increased the

yield without delaying maturity of the crop. Where a larg—



er quantity was used in one application the yield was in-
creased but at the expense of maturity. In this Bailley
and Munson (6) show that very heavy manuring does not less-
en productiveness and that the nitrate of soda alone is
not a profitable manure upon the soil. Bailey (4) had
better success in forcing greenhouse tomatoes when the
plants were grown in a loamy soil of which 20 to 25 per
cent of the bulk was well rotted manure. Liquid manure or
a top dressing was applied when the plants began to bear
fruit. This procedure gave a higher value for tomatoes
grown indoors than applicetions of nitrate of soda, ni-
trate of ammonia, salt or phosphate of soda. Continuing
this work in the field Bailey and Corbert (5) found that
manure applied late or which gave substance late in the
season gave poor results. It delayed fruitfulness and the
plant was overtaken with frost before it yielded & satis-
factory érop. The low yield resulting is the probable ori-
gin of the opinion that a tomato crop‘ia injured by heavy
manuring. In these studies, however, the nitrate of soda
gave the best yields. Work (45) in his nutrition studies
of the tomato took sand as a base in which to grow his
plants and used different fertilizers as nitrate of soda,
peptone, urea, casein, hemoglobin, ammonia and manure as
nutrients. He found little choice among the various art-
ificial fertilizers, with none giving as good results as
the manure. Voohees (43) in summing up his years of nit-

raté studies with tomatoes states that:
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#1. Nitrate of soda is superlior to both barnyard
manure and mineral fertilizers alone.

2. Nitrate of soda alone is on the whole but
slightly less effective than the complete manure.

3. When small quantities of nitrate are used
the second application is advantageous.

4, Large quentities (320 1lbs. per acre) of
nitrate are more effective than small quantities (16 1lbs.
per acre).

5. Tomatoes matured more quickly and gave
greater proportion of fruit on nitrate of soda plots."

Anderson and Richardson (1) in fertilizer teste
found that stable manure gave much the better results ex-
tending over a four year period. Nitrate of soda alone
for the period gave a gradual deg¢rease in yield with no
crop the fourth year.

In comparing the growth of foliage Schneidwind
and Meyer (38) found that the "nitrogen derived from the
nitrate of soda enters into production of the leaf and is
used in this connection to a greater extent than the nitro-
gen from barnyard manure, but that the quantity of nitro-
gen taken up from barnyard manure produced more substande
than an equal quantity taken up from the nitrate of soda.®

MclLean and Pember (25) found in 1934-35 that the
highest yields were obtained where nitrogen, as nitrate of
soda, at the rate of 95 pounds per acre was applied at var-

lous times to medium manured soil. Their results show an
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increase of one pound per plant over soil having only
stable manure applied.

Three years of experimental work with nitrogen
at the Experimental and Reaeaich Station, Turner's Hall,
Cheshunt, Herts (13) showed that manurial treatments must
be regulated by climatic conditions because during a hot
summy season the tomato requires more nitrogen than when
the season is dull and cold. Beattie (7) cautions one in
the use of any material containing a high percentage of
nitrogen. Excessive amounts caused excessive vine growth
and dropping of the blooms and the yleld is unsatisfactory.
He believes that little nitrogen is necessary when a plent—
iful supply of manure or good compost is used.

Randall (29) found that tomatoes grown in the
greenhouse are capable of utilizing heavy applications of
nitrogen. His soil analyses indicate that the plants used
to advantage the available amount in the nitrate of soda
applied as well as a portion of the nitrates originally
contained in the soil. His highest application was 66.7
grams per single plant without any apparent delliterious
effect elther to vegetative growth or fruit.

Work (46) in diqcussing the injury done to the
tomato by nitrate of soda states "In experiments with sin-
gle tomato plants in boxes holding about a bushel and a

third of sand, no marked damage to the plants was induced
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by increasing the applications of nitrate of soda until
the soil concentration became so great that it was diffi-
cult for the plants to secure water. This concentration
wae found to be around 23 percent nitrate of soda in the
soil solution. There was no indication that high nitrate
injured the plants by acting as a poison within the tiss-
ues. Injury seemed to be due strictly to the creation of
a state of "physiological drouth." At the same time the
careless use of nitrate has often unjured plants. Too
large quantities may readily "burn" them if placed near
the roots and stems. On the other hand, broadcasting over
the growing plants when the leaves are dry is attended
with no injury.*

Randall (39) took precaution to prevent denitri-
fication by regulating the moisture supply so as not to
check the air supply in the soil which would otherwise
stimulate denitrification. The abeence of a large quan=-
tity of organic matter in the soil also eliminates an im-
portant essential to the process of denitrification. He
also found that as the nitrogen supply was increased there
was & gradual increase of fruit set.

In this same study Randall (39) found that ni-
trate of soda was conducive to blossom end rot. The
greatest number of affected fruit came from plants re—
ceiving the highest application of nitrogen. His explan-
ation for this was that the nitrogen causes a vigorous

growth which results in a large leaf area and that a check
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in the moisture supply brings about an increase in the den-
sity of the cell sap contained within the leaves, which
draws moisture from the fruit during transpiration. Stone
(38) found that there is less occurence of the rot in the
fall when light conditions are poorer and transpiration
less active. Further, he found that fertilizere and manures
containing large amounts of nitrates modify root absorp-
tion thus restricting amount of water taken up and induc—
ing a tendency for the fruit to rot. Lewis (22) however,
setates this disease is physiological and arises through

the variations of soil moisture and drouth.

The fruit set and yield of the tomato has bBeen
approached from various angles. Gardner, Bradford and
Hooker (14) in discuseing Fruit Formation states that
"Fertilization is usually followed by a growth of the sur-
rounding ovarian tissue resulting in a 'setting' of the
fruit." Green and Woid (16) emphasize the necessity of
succeés in tomato forcing being more dependent on thorough
and careful pollination than anything else connected with
the work; also that the amount of pollen applied in fertil-
ization is of great influence. Fink @3 in his pollin-
ation studies shows that the development of the fruit to
maturity is influenced by the amount of pollen applied.
Zimmerly (47) tells us that the tomato is self-sterile but
cross pollination is unnecessary for a perfect set of fruit

in the open, though in the greenhouse the plants should be
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jarred to obtain pollination or they can be hand-pollinat-
ed. Bouquet ( 9) found that "there are several causes for
the unfruitfulness of blossoms, the principal ones being;
first, the absence of natural pollinating agents such as
insects; second, the relation of the several reproductive
organs in the development of the flower; and third, the
correlation of vegetative growth of the plant with the
reproductive system." He states that pollination by hand
gives quicker maturity than natural or self-pollinated
methods.

| Schneck (37) made a study to determine the ef-
fects of various methods of pollination. 1In this the emas-
culation, watch glass, brush, jar, and check methods were
followed. The result showed that emasculation gave the
highest percentage of fruitfulness, earliness, size and
lowest misshapen fruit. Oskamp (28) in pollination ob-
servations during 1926 found that in many cases of unfruit-
fulness where it had been thought pollination probleme caus—-
ed self-gterility and inter-sterility in apples, was more
often due to nutrition and other causes.

In 1918-21 Lloyd (24) carried on studies of
lettuce yields using different soil and manure mixtures
with one part sand. All +the experiments except those
associated with check plots contained various amounts of
fertilizers. His check plots for a 4-4-1 mix, i.e. 4 parte
goil, 4 parts rotted manure, and 1 part sand, gave the awv=

erage better yield for the three year average than any of
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the others. In commenting on these studies Professor Lloyd
says "of the check plots the one with the 4-4-1 mixture
gave a distinctly larger yield than the 4-2-1 mixture in
two of the three years, and as a three year average show—
ed nearly four pounds greater yield. The untreated 4-0-1
mixture showed an average yield which was gproximately 19
pounds less than the 4-4-1 mixture and 15 pounds less than
the 4-2-1 mixture.' Continuing these studies under tomat-
oes also from 1918-21 using the same mixtures the yield of
the 4-4-1 mixture exceeded the 4-2-1 mixture by 9.18 pounds
and the 4-0-1 mixture by 21.5 pounds. It also exceeded
yields of the 4-2-1 and 4-0-1 mixtures when complete arti-
ficial fertilizers were added. The yield was increased,
however, when fertilizers were added to the 4-4-1 check,
although the increase in average yield for the three year
period was only 4.87 pounds.

Kraues and Kraybill (21) in their extensive exper—
iments show that the tomato may be markedly vegetative
and non=-fruitful in the presence of a very abundant sup—
ply of available nitrogen and moisture. An under supply
reduced both vegetation and fruit. Plants became most
fruitful when they started in an abundance of nitrogen and
transferred to a medium with only moderate amounts of a-
vailable nitrogen. They also found that the degree of
fruitfulness was not dependent upon the amounts of nifrat-
€8s or carbohydratee alone but arose from a condition of
balance between them. Roberts (33) also found this condi-

tion existing between the nitrogen and carbohydrate con~-
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tent in blossom bud formation of the apple.

Kraus and Kraybill (21), however, show that a
fertilizer with a supply of nitrate nitrogen chiefly pro-
nmotes a vegetative growth and the carbohydrate supply de-
termines to what extent the nitrogen increases or decreas-
es fruitfulness.

The degree of fruitfulness may also be associated
with cultivation as Kraus and Kraybill (21) also found
that cultivation was effective in conserving moisture. It
promoted the supply of available nitrogen. Where the plants
were largely vegetative, through abundant supply of nitro-
gen, the limiting of cultivation was conducive to fruitful-
ness. Excessively vegetative plants, those with full,
heavy, succulent foliage, were mostly decidedly unfruit-
ful and often large percentages of the blossoms failed to
set fruit. Their investigations bring out the important
relation between balanced nutrition of tomato plants and
their fruiting. Plants grown in soil with nitrogen in
abundance were distinctly unfruitful. Distinctly non-
vegetative plante tended to early fruitage but this ratio
of occurence was not uniform.

Regarding the appearance of the foliage when
nitrogen is withheld, Bewley and White (8) found that
"the leaves of plants grown in soil deficient in nitrog-
enous foods, develop pale yellow blotches between the

veins, the blotches gradually increasing in size until the
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entire leaf surface is yellow."

Nightingale (87) found that the presence or ab-
gence of nitrates within tomato plants do not necessarily
affect the type of growth. In discussing this problem he
states that "It would seem that nitrates are not necess-
arily associated with the growth responses of plants, as
tomato with no nitrates in the nutrient culture or tissue
of leaves, stems or roots grew very rapidly when the car-
bohydrate supply was decreased, by subjecting the plants
to total darkness or short-day conditions. While it is
possible that nitrates may be formed from decomposition of
protein or other nitrogen fractions and resynthesized at
once, no nitrates were found in the tissue. Also, there
seeme to be no reliable evidence in the literature indicat-
ing that proteolysis of nitrates takes place in plants."

Considering abnormal buds, Jenkins and Britton
(20) in experiments with carnations found practically no
close relationghip between the number of "sleepy" flowers
(abnormal buds) and the various amounts of nitrogenous
fertilizers applied to the soil., It was found that some
varieties bear more abnormal buds that fall to develop

than others.
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THE EXTENT AND RELATION OF TOMATO PRODUCTION
IN COLORADO AND THE UNITED STATES.

In 19285 Colorado had 3,100 acres allotted to
tomato production showing an increase of 35.5 percent
over 1924 with an increased production of 14,400 tons to
25,500 tons and with a value of almost double over 1924 or
$293,000.00 (Colorado Year Book, 1938) (10). These fig-
ures, though they cover only the amounts used in manufac-—
turing the product for canning, serve as a criterion cov-
ering the vast amount of this vegetable consumed. In 19285
according to the United States Agricultural Year Book (1926)
it ranked first of all the commercial truck crops raised
in the United States, with an acreage of 456,020, It is
the leading canned vegetable. With lettuce and cucumbers
it is one of the main greenhouse vegetables grown for the
winter trade. |

In 1925 the total valuation of the tomato produc—
tion in the United States reached $60,656,000.00. In this
monetary relation Colorado plays but a small part although
it is evident that inasmuch as the area increased 500 acres
between 1923 and 1925 (Agricultural Year Book, U.S.D.A.19886)
this plant is fast assuming a recognized place in the state
in truck crop production.

The tomato forme the basis for many of our con-
dimente and leads with lettuce for salad purposes. It is
a refreshing fruit and is considered having a high food

value. Atwater and Bryant (2) show it to consist of:
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Source: Water:Proteln:Fat :Carbohydrate: Ash : Fuel Value
H : : :and Fibre : :_per Pound

: i 3.9% :0.5% 1105 calories

: i 4.0% :10.6% :105 calories

: Bel%: 62.3% 19.4% :1740 calories

PROCEDURE OF WORK.

Materials.

This experiment wae carried on in the green-
house in a ground bed twelve feet by eighteen feet, walled
with cement and of a sufficient depth to permit a drain-
age base of cinders and to contain up to fourteen inches
of soil.

The Globe variety of tomato was selected as this
is most commonly grown for winter forcing in this local-
ity. It is a good, smooth, light (pinkish) red, solid,
rounded, ﬁedium sized, highly productive fruit with large
green foliage and is apparently well adapted to greenhouse
forecing.

New soil obtained from along a fence row was

uged in this problem.

Methods.

The plants used in this experiment were grown
from seed planted January 10, 1927, under two processes;
one seed flat containéd field soil, the other a thorough-
ly mixed combination of 5C percent field soil and 50 per—
cent well rotted barnyard manure.

The young plantlets were grown in the same kinds

of soil while in the transplanting flats and four inch pots.
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At no stage of transplanting or potting were the plants
ellowed to become pot bound.

On March 10, 1927, the field soil plants had
attained an average height of 31.5 centimeters and were
set out in Plots I and II. The plante in the 50 percent
combination on March 18, 1937, had attained an average
height of 13.8 centimeters and were set out in Plot III.
The delay between the dates of planting were necessary
since sufficient development was desired to hold the pot
soil in place while transplanting in the bed.

Each pot contained the following number of
plants: Plot I - - 12 plants

Plot II - - 12 plants

Plot III - - 24 plants
giving a spacing distance of 24 by 28 inches or an avail-
able space of 4.5 square feet for each plant and a plant-
ing rate of 9680 per acre. Plots I and II were partitioned
off from Plot III by 2 inch planking extending down to the
cinder drainage base., Plots I and II were separated by
heavy % inch glass set edge to edge and extending down to

the cinder drainage base.

Treatment of soil.
Plot I. No preparation was necessary as nitrate
was to be fed the plants by mixing it with the surface soil

at the rate of 320 pounds per acre which on area basis
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would give each plant 14.99 grams. Application was made
in 3 different amounts 15 days apart.

March 19 - - 7.50 grams

April 2 - - 4.49 grams

April 17 - - 3.00 grams

Two days before setting out the plants the soil
was spaded over forming a trench and the trench filled with
water thus thoroughly wetting the soil and preventing any
goil moisture deficiency at the time of planting.

Plot II. Field soil unfertilized. No prepara-
tion except as in Plot I. The same method was followed
in aspplying water by trenching to avoid any soil moisture

deficiency at the time of planting.

Plot III. Field soil formed the base soil here
on which was applied a layer of well rotted barnyard man-
ure to a thickness of 4.5 inches. The soil and manure
were then thoroughly mixed. A subsequent amount of manure
to a depth of 2 inches was applied and this was well mixed
with the soil. All the manure applied weighed 1380 pounds
and gave a content of 12.77 pounds per square foot or an

application at the rate of 228 tons per acre.
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Location of plots in the middle section of the greenhouse:
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Watering.

Water was applied to the soil when the plants
showed need or when there was an apparent moisture defi-
ciency. A good soaking was given instead of repeated
light waterings since it was desired to have moisture

evenly distributed.

S0oil Treatments.

The surface of the soil was kept well tilled.
Afte; each time it was necessary to work in the plots, all
packing caused by walking was loosened up. Before water

was applied the soil was cultivated to a depth of & inches.

Care of Plants.

The plants were trained upright to a single stem.
All side shoots were kept pinched off and the stem kept
tied, as new growth made it necessary, to a cane pole that
was securely embedded in the soil. The top was tied over-
head to cross wires extending across the greenhouse, these
being held taut by canes extending crosswise beneath them
and tied with wire to a central overhead steam pipe. As
the plants developed the & lower leaves were nipped off
since they are the ones that invariably are first attacked
by aphids and other insects, and in the way of cultivation
and are usually covered with dirt. As the blossom clusters
developed terminal and lateral cluster leaves often formed
and where these appeared they were removed to help stimu-

late growth.
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Blossom record was kept every day. The standard
for time of blossoming was when the petals extended hori-
zontally.

Fruit setting record was kept every day. The
standard for fruit setting was when the enlargement of the
ovule had taken place.

Pollination was practiced every day by hand, us-
ing the face of the second finger. The pollen was gather-
ed by tapping or emasculating the flower and catching the
pollen grains on the finger which was then brought up to
the stigma. Care was taken to see that the stigma had
reached the proper stage of receptivity. This condition
manifests itself when the petals are recurved or reflexed.
Often it was found that the stamens covered the pistil and
unless pollination is practiced every day by removing the
withered corolla and the stamens and the pollen brought
direct to the stigma, fertilization of the ovaries will
probably not take place.

Heighth measurements were taken at the same hour
every fifth day from each plant using a 15 centimeter rule.
The point of the terminal stem bud was the standard base
from which measurements were taken. This was done by plac-
ing a cross mark, corresponding to the height of the ter—
minal stem bud on the cane to which the plant was tied, the
distance between the marks being noted on the heighth growth
record sheet. The mean of each plot was taken as basis for

charts and graphs showing periods and rate of growth for
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each plot. Work (45) states "that height is not an accur-
ate measure of growth as the plant may develop greatly in
other respects without o proportionate increase in stature.
Furthermore, a plant suffering from nitrogen hunger shows
a decided tendency to become spindling, gaining materially
in height after real growth is nearly at a standstill.®
However, all plants in each plot were tied as uniformly as
possible thus giving a uniformity of measurement for all
and any discrepancies of the plot height between the plots
would show up to advantage.

The measurements were made at the time that the
plants were growing vigorously, being terminated when the
plants in a plot had developed the sixth bud cluster and
2 leaves above as the experiment was to cover data includ-
ing only 6 clusters.

Throughout the entire growing period of the plants
included in this study the care of the soil, moisture con-
tent, and physical conditions together with keeping the
plante free from insects were carried forward as closely
along ideal commercial lines as possible. As the fruit
reached maturity above the third fruit cluster the lower
leaves were removed to permit an open space of 18 inches
beneath the remaining leaves and the soil. Better air cir—
culation and a slight sprinkling beneath the plants on hot
days could thus be obtained as an aid to higher air moisture
content. It may weil be stated that throughout the experi-
ment the numbers of insects were negligible and no spraying

or fumigation was carried on. Pprobably this was largely
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due to the houses adjoining on the north and south being
fumigated several timee for aphids and white fly. During
the latter part of the fruit maturity period the tomato
pesyllid (Paratrioza cockerelli) appeared, but the lower
leavegs were removed and where nymph colonies appeared
later they were removed and consequently no damage re-
sulted.

Record was kept of all fruit affected with bloss-
om end rot, this being the only disease of any apparent
consequence, as it was desired to learn to what degree the
conditions in each plot stimulated the rot. Other physi-
ological disturbances of the plants as to coloration of
foliage and its density were recorded.

The criteria for fruit maturity was considered
when the fruit had attained a uniform pinkish color. Each
morning the fruit was gathered at this stage of ripening
and each fruit weighed in grams and the productive record
kept by cluster, plant and plot number.

Analysis of the soil in each plot by the Kjel-
dahl-Gunning method was made to determine the amounts of
nitrogen (NN) that were available. In this the amount of
chlorides also was determined as any great excess amounts
might have a bearing on plant growths.

The criteria for a normal plant on which all
graphs and summaries are based, included a plant having 3
leaves between fruit clusters, foliage not excessive, veg-
etative or sub-vegetative, free from fusarium wilt (Fusar-

ium lycopersici), and not subjected to ventilator drafts.
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PRESENTATION OF DATA.

The tomato seed was planted January 10, 1937, as
mentioned, in two seed flats and fine so0il sifted over suf-
ficient to cover. These were watered by the absorption
method, thus giving a maximum amount of moisture for ger-
mination without disturbing the seed as is usually the case
with sprinkling. The flats were then placed in the forc-
ing house and covered with glass to prevent excessive evap-
oration and to retain the heat. One of these flats, No.l,
contained unfertiliged field soil; the other, No. 2, half
field soil and half well rotted manure thoroughly mixed.

On January 21, No. 1 flat: .All seed had germ—
inated and the plantlete were 2 inches high. These were
transplanted into a 3 inch flat containing field soil.

No. 8 flat: Growth development was very poor.
Out of 194 seeds germinating, 70 plantlets were suitable
for transplanting, the other 134 still had the testa cov-
ering cotyledons, 89 of which had testa embedded in soil,
the stem not having developed sufficient strength to raise
the testa. The soil-manure in this flat had become puddled
putty like, and the oxygen essential to germination had
been eliminated; also the further decomposition of the or-
ganic substances had caused a number of the plantlets to
damp off. The plantlets that had developed the cotyledons
were transplanted to a 3 inch flat containing half soil and
well rotted manure thoroughly mixed.

On February 5, the plants in flat No. 1 were trans-
ferred direct to 4 inch pots using field soil, but it was
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Fig. 1 Top. Shows re-
presentative plants.
Field soil plant on
right at time of set-
ting out. Manure and
soil type plant at left
set out 8 days later.
View 80 days after seed

SOWL .

Fig. 2 left. Same plants
as above. Showing root
development. Field soil
plant right. Manure and
soil plant at left.
Field soil roots more
fibrous. Manure soil

roots thick and woody.
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not until Februaryld, or 7 days later, that the plants in
flat No. 2 were ready for potting when they were put in

4 inch pots using thoroughly mixed field soll and manure
of equal parts.

On March 10, 24 average plants potted in field
soil were set out in the south half of the bed, designat—
ed as Plot I and II. The plants in the soil and manure
mixture had not developed a foot system sufficient to hold
s0il together in the pots until March 18 when 24 average
plants were set out in the north half of the bed designat-
ed as Plot III.

The plants shown in Figures 1 and 2 were select-
ed from heighth measurements of the plants grown in the
two cultural proceseses and were representative plants. It
wes believed that this should give a good idea of the re—-
lative growth from green and dry weights of the roots,
leaves and stem. The plants were thoroughly cleaned of
all foreign matter, cut up, keeping leaves and stem separ-
ated from the roots, and respective weighte taken as green
material and also after drying for 36 hours in the Freas
Electrié Vacuum oven. The results show a vast difference
in the two cultural methods. The so0il plant ran nearly
twice as heavy in the green and dry stages as the manured

plant. The weights are shown in Table No. 1.
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Table No. 1, Relative Weighte of Mean Plants before Plant-
ing in Plots I, II, and III. |

: Parts : Soil in which grown
Stage: of : Manured : Unfertilized
s+ _Plant Weight in grams : Weight in grams
: Root & 5. 30 : 7,33
tLeaves :
Greeniand stem: 15,35 : 30.45
: Total : 20.65 : 37.78
: Root & .305 : .575
:Leaves :
Dry :iand stem: 1.562 : 38357
: Total 1.867 : 3.912

Measurements taken of the tap root and length of
longest root showed that the manured plant had a tap root
3.91 cem. long with length of longest root of 31.36 cm,
That of the unfertilized soil plant had a tap root of 9.52
cm. long with root length of 33.88 cm.

It was noted that at the transplanting and pot-
ting stages the plants in the field soil apparently re—
ceived no check to growth in their new environment. Those
in the so0ll and menure mixture were reluctant to forge
ahead even with care taken not to disturd the root system
by removing the soil surrounding them. However, even
though a period of inactivity resulted, when the roots
took hold a vigorous growih developed. After setting out
in the bed, this period of inactivity was also apparent
in Plot III, whereas the plants in Plot I and II received
no check. The plants in Plot III remained several days

behind the plants in Plots I and II in heighth growth and
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general development. On May 12 the fruit began to devel-
op rapidly in Plots I and II and the plants in Plot III
gained rapidly, diminished heighth growth vigor becoming
quite noticeable in Plots I and II.

In all tables, charts and graphs hereinafter
presented where computations present an average, this

average is represented by the word mean.

RELATION OF NITROGEN TO HEIGHTH GROWTH.

The retarding effect on time from the manured
s0il on seed germination was manifest throughout the period
until the plants on Plots I and II were topped by two leav—
es above the sixth fruit cluster. During the period from
May 8 to May 12, the latter date when the plants in Plot
III were also topped by two leaves above the sixth cluster,
the plants in Plot III gained rapidly in height over Plots
I and II. Graph No. 1 shows the growth made in all plots.
Charts 1, 2, and 3 show that Plot I had made a greater
growth than Plot III and Plot III greater than Plot II al-
though the daily mean growth was exceedingly close, being
for Plot I, 2.853 c¢m., Plot II 2.743 cm., and Plot III 2.8
cm. This data shows that the field soil containing 30.54
ppm. and 16.99 ppm. chlorides is conducive to maximum
heighth growth; that the addition of 16.66 grams of NaNOg
per plant does not increase the growth; and that well
rotted manure heavily applied has a tendency to increase

growth. The great amount of chlorides found in the manure

is probably an inhibiting factor in normal plant develop—

ment and is worthy of further research.



33

~ GRAPH XO, 1
MEAN HEIGHTH GROWTHS
cm
70
. L 16247 cm
- 160 . e
, 158.25¢m
150 F
- 147.568¢m
140}
/30 f
- 120 F
110 F
~—400 §
g0 }
— 80 3
JoF
— ok L2l MEAN HEIGHTH oF PLANTS BEGINNING oF MEASUREMENTS.
s | APRIL 21927
i PLOT T - NAnoy - 457 cm
74 PLoT II- Soir - 454 «
PLoT III- Manure- 328 =
- 40 - .’.' -
3o0F
— 20§
o F

6 10 14 18 £2 26 30 4 8 2
APRIL MAY



CHART NO./

HEIGHTH GROWTHS

Dainy MEeaN GRowTH —2.853 cm
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CHART NO, =
HEIGHTH GROWTHS
PLOT II - FIELD SOIL - UNFERTILIZED
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CHART NO,3
HEIGHTH GROWTHS
PLOT III - FIELD SOIL AND MANURE
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Abnormal Plants.

A plant is abnormal when it deviates from the
general rule or type of growth. Oné of the striking con-
trasts arising from the methods of treatments was the num-
ber of plants showing this abnormal growth in Plot III
wherein there were 14 out of 24 plants, or 58.3 percent,
whereas Plot I had but one out of 12, or 8.3 percent, and
Plot II had 1 out of 12, or 8.3 percent affected.

The vasis for classing the plants as abnormal
constituted several causes and are describved by plante und-
er each plot, namely:

Plot I.

Plant 12 - - Fusarium wilt, stunted growth.

Fungus causes digease, Fusarium lyco-
persici, that attacks the roots, grows up
through fibrovascular bundles (tissue), the
vascular tissues are clogged, and the inten-
sive transpiration in the daytime {hot sunny
day) causes leaves to wilt badly.

Plot II.

Plant 3 - - Excessively vegetative, poss-
ivly a hybrid, leaves exceedingly enlarged,
very deep green, leathery and thick, stem
thickened, fruit round, smooth, medium size.

Plot III.

Plants 1 t0 6 - - Subject to overhead vemtil-
ator draft at north end of house; plants 3

and 4 developed Fusarium wilt and growth



37

was stunted. It was discovered at the ter-
mination of the study that these 2 plants
were also affected with nematodes.
Plants 7, 13, 14, 19 - - Abnormal leaf de-
velopment, 4 leaves between cluster nodes.
Plant 21 - - Sub-vegetative, spindly, not
vigorous.
Plant 22 - - Sub-vegetative, short leaf nodes.
Plant 83 - - Sub-vegetative, Fusarium wilt.
Plant 24 -~ - Abnormal leaf development, 4
leaves between cluster nodes, coming out in
opposite pairs instead of alternately.

Plants 7, 13, 14, 19, and 24, after topping, grew
much taller until they were much higher than the plants in
either Plots I or II. Where 4 leaves grew between the clus—-
ter nodes, the spacing distance between these clusters aver—
aged 8.5 cm. longer than with the normal plante. These dis-—
tances averaged 35.4 cm. for the abnormal plants and 26,9
cm. for the normal plants. As & basis of comparison bet-
ween the 3 plots it was believed advisable to eliminate
the abnormal plants from all calculations. It is inter—
esting to note that in comparative yields including all
plante thePlot I gave an average of 5593.59 grams of 12.3s
pounds per plant. Plot II gave an average of 5221.52 grams
or 11.48 pounds per plant. Plot III gave an average of
4795.08 grams or 10.57 pounds per plant. OCharts Nos. 23
to 42 covering data on all plants, normal and abnormal,

are included in the appendix.
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Fig. 3 Left, Plant 12,
Plot I. Showing Fusarium

wilt effecting only part of

plant.

Fig. 4 Right. Plant 3,

f Plot II. Showing ex-

| cessive vegetative growth,
ﬁ Leaves large, thick and
leathery. Fruit small

but emooth and uniforme.
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Fig. 5 Left. Plant 7, Plot I.
Showing normal growth, three
branches between fruit clusters
appearing alternately. The 4th,
5th., and 6th., fruiting clust-

ers showne.

Fig. 6 Right. Plant 13,

Plot III. Showing the ab-
normal branching. Four
leaves between fruit
clusters with two oppos-
ite. 4th., and 5th.,

fruiting clusters shown.
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Analysis of Soile.
An analysis was made of the soil in each of the

3 plots 5 weeks after the plants had been set out and fer-
tilizers added. These analyses cover only the amount of
Nitrate nitrogen (NN) and chlorides (Cl) in parts per
million (ppm) of the soil:

NN c1
Plot I. (ppm) (ppm)
50.44 21.24
(Soil and NaNOgz)
Plot II.
30.54 16.99
(Soil)
Plot III.
74 .24 199.74

(soil and manure)

These analyses are very interesting in showing
the high amounts of Nitrate nitrogen and chloride salts in
well rotted ménure. In fact, the abnormal growth developed
may possibly be due to the high content of the chlorides.
At leest there is such a difference in Plots I and II from
Plot III that such a relation must exist.

Again from the growth study it appears that the
NN in our field soils is approximately sufficient for op-
timum growth for tomatoes grown under glass. TYet the
small increase brought out by the application of Nitrate
of Soda at the rate of 14.99 grams per plant appeare to
be a justifiable expense, even though the plants were
apparently not able to assimilate the great amount of

Nitrate nitrogen in the manured plot when measured by

amounts of yields.
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It would follow, therefore, that 2 problems are
faced; first, either the near optimum assimilating nitrate
content of the tomato plant is reached in the field soil,
and second, that the great amounts of chloride salts found
in heavily manured soils causes abnormal vegetative condi-

tions of plant growth.

PLOT I, Nitrate of Soda.

The rate of application of Nitrate of Soda per
plant based on 320 pounds per acre was determined by re-—
ducing the pounds to grams, 1 pound being equal to 453.59
grams, or 145,148 grams per acre. The plot contained 54
square feet. Each plant was evenly spaced 24 feet by 2
feet giving & total of 4.5 sq.ft. per plant, or 9680
plants per acre, there being 43,560 sq.ft. in an acre.
Then the total grams per acre divided by the number of
plante per acre gave the application per plant of 14.99
grams.

The first application of Nitrate of Soda made
on March 19, conseisted of 7.50 grams per plant. This was
slfted with fine soil to a distance of 5 inches distant
from the stem. On April 2 the second application of 4.49
grams per plant was sifted with fine soil to a distance of
8 inches from the stem. The third application of 3 grams
on April 17 was also sifted with fine soil to a distance
of 8 inches from the plant stem. A response of heighth
growth to the first treatment was quite apparent within a
few daye. The measurement made (Chart No.l) shows that

on April 8 a mean growth of 13.23 cm. had bheen made,
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which gradually lessened to 11.93 cm. on April 10, 10,860
cm, on April 14, and 10.65 om. on April 18. From the ap-
plication on April 17 we see the response showing up by a
mean growth of 11.55 cm. on April 22, 12.95 cm. on April
26, and 12.67 cm. on April 30. From this time there was
a general decline to a mean growth of 10,12 cm. on May 12,
The plants were topped on May 14 with no further measure~-
ments taken. The data shows a fluctuation of heighth
growth caused by the Nitrate of Soda and that the plants
are quick to give a response. This effectiveness took
place within 5 days, reaching a maximum within S days from
which time a general lessening of growth occurred. How-
ever, this is not conclusive as the tomato is susceptible
to climatic changes as was found during the week of April
14 when there occurred 3 days of cold, cloudy weather and
the plant growth lessened considerably.

Observations were made repeatedly to determine
if the Nitrate of Soda would intensify coloration of the
foliage but compared to Plot I no difference in color was
discerned.

The total number of 439 buds produced gave a
mean number of 39.90 per plant or 6.65 per cluster. Of
this total number 3 buds did not develop into flower

(abortive), the remainder, 436, flowering and setting

fruit.
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Fig. 7, Plot I.

All fruit set on plant and fruit

Representative plant.

Plant more slender than those in Plot II.

well developed.
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The total of 4&9 buds were distributed throughout

the plot as shown by:

Mean per

Clusters Buds Cluster
1 = = - - - - B8 = — - = = 5.090
2 - === === 55 = = - - = 5.0
R B0 - = - - = 5.454
4 = = = == = = 100 = - = - = 9.090
5 == -=-- 9 - - - - - 6.272
S 98 - - - - - S.

Total 439.

Mean per plant 39.90. Mean buds per cluster per mean

plant, 6.65.

The data on Charts 4 to 9 show the irregular-
ity of flowering and the fruit setting periods, e resume
of which is shown in Table No. 2.

Table No. @, Relation of buds per cluster to

the periods required in flowering and fruit setting:

Mean No.Days: Range

No.Bude: Mean No.Days:Range

per ¢ Fre- ::to complete : :: to set Fruit:
Cluster:gquency::Flowering 3 H . :
- 6 3 8 s 5-8 :: ] i _2-4
4 5 3 11.2 s 9—-15:: 8,2 : _6-11
65+ 14 :: 11.64 s 9-16:: 9.21 i 6-13
6 1 19 :: 15,37 11l-23s: 12.05 : 7-80
7 b :: 18. 115-=263: 16.2 : 12-15
8 2 :: 19. :18 i 15, $ 14-16
9 3 5 i 16.8 :14-18:: 14.0 : 13-15
10 ¢ 5 :: 23l.6 :19-2313: 18.8 s 15=-281
11 s 1 :: 186, : 1 14, :
13 : 2 1: 20. 219-231:: 16, $ 15-17
15 : 1 :: 18 : s 18. :
18 : 1 :: 21 : HE 18. :
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CHART NO.4
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
FIRST CLUSTER - PLOT I
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CHART NO. 5
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET

SBCOND CLUSTER - PLOT I
DAILY RECORD
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CHART NO.6
DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
THIRD CLUSTER - PLOT I

DAILY RECORD

l,a Number of Buds, Flowers and Fruit Set ol
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CHART NO.7
DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
FOURTH CLUSTER - PLOT I

DAILY RECORD
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NvmBER oF Bubs PErR MEAN CLUSTER PER MEAN PLant - 9.09
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NUMBER of DAYS SETTING FRUIT PER MEAN GLUSTER PER MEAN PLANT - /5.27



CHART NQ.8S
, FLOWERS AND FRUIT SET
FIFTH CLUSTER - PLOT I

DAI LY RECORD

DETERMINATION OF BUDS
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MNUMBER ofF DAYS SETTING FRUIT PER MEAN CLUSTER PER MEAN PLANT — /3.33

534



CHART NO, 9

DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
SIXTH CLUSTER - PLOT I

DAILY RECORD
Numb F
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Yield.,

The first fruit matured on May 20, 4 months and
10 days after the seed was planted. The mature fruit first
appeared on clusters 4 and 5 and by May 26 ripening was
quite general throughout the glot. The duration of ripen-
ing and wéight in grame is shown by Table No. 3.

Table No. &, Plot I = - Duration of Ripening
and Amount of Yields

Duration of Ripening Yields
Cluster Date tNo. Days Grame :Lbs.per:Flant
: : Plot

8691.20: 19.16: 1,74
May 30-June 37 8969.55: 19.77: 1.80
sJune 10-July 1 9903.35: 21.83: 1.98

12308.30: 27.13: 2.47

1 May 20-June 1

2

3 o

4 iJune 17-July 2% 0

5 June l1l6-July 2% 9080.80: 20.02: 1.88
3]

1

e ———— e ————————————

e jonjoe o0 0

aﬁgl

sajosjec]osos e oo o0

rJune s0-July o6% :12734.80:  28.08: 2.55
8 3 : :61687.90: 135.99:12,36

*A number of fruit had not entirely ripened on this
date but it wzs necessary to bring the experiment to a close,
Of the unripened fruit there were 10 that had not
developed beyond the marble size stage. These were ob-—
tained from 2 plants, 3 and 10. The remainder of the plants

produced fruit of commercial size.

Misshapen Fruit.
From a count of 685 fruit there were llthat were
misshepen and not entirely smooth, giving a percentage of

1.6.

Blossom End Rot.
Of the 436 fruit set, there were 10 fruilt that
showed bloegsom end rot. This rot did not appear on any

fruit in the first, second or third clusters but affected
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2 fruit on the fourth cluster, and 8 on the sixth cluster.
The number arising on the sixth cluster appeared during
early stages of maturity when water was withheld to see

1f such would hasten the ripening of the fruit.

P1LOT II - - Unfertilized Fileld Soil - - Check.

Excellent cultural treatment was given this plot

as for Plots I and III, to obtain the best possible yields
and to determine the behavior of the plants with no fertil-
izer applied under such treatment. The data embodied in
Charts 10 to 15 show an irregulerity in flowering and fruit
setting periods with no fossible relation between the same
clusters on the different plants. It was thought that the
number of buds in a cluster would act as guide or control
for the duration of their periods of flowering and fruit
setting for like clusters but no uniformity resulted.
There was a gradual increase in the number of buds per
cluster per mean plant until the earlier cluster began
developing fruit when a general decline would occur, a
same ratio of increase and decrease being found in the
duration of flowering and fruit setting.

The 11 normal plants produced a total of 401

buds as is shown by clusters.

Cluster Buds Mean per Cluster.
R 49 - = = - - - - - 4.454
2~ === === - Bl - - - = = = - - 5.545
S e = - = - - 64 - - - - - = - - 5.818



B e owme == - = 87 - - = = - - 6.090
B - = = = = = = = 76 = = = - - = 6.909
Total - - = - - - 401
Mean per plant, 36.45 Mesn buds per cluster per
mean plant - - - -6.067.

Of these 401 buds 395 produced flowers and all
set fruit, the difference, 6 bude, being abortive and de-
veloping nc corolla or pistils or stamens. The first 4
clusters produced no abortive buds.

As is shown by Charts Nos. 10 to 18 the first
cluster was the only one showing any regularity of coming
into flower though the completion of the flowering period
was irregular, nofwithstanding that the number of buds per
cluster was quite uniformly 4 and 5. Carrying on the de~
termination of the extent of the absence of uniformity in
extent of the flowering and fruit setting the relation to
the number of buds per cluster to the number of days re-
quired to complete these periods, is shown by Table No.4.

Teble No., 4 - — Relation of buds per cluster to

the periods required in flowering and fruit setting.

No.Buds: ::Mean No.Days: ::Mean No.Days:
per :Fre- ::to complete :Renge::to set fruit: Range
Cluster:quency:: Flowering : ] :
2 : 2 3 S, : 23 1, :
3 4 5.75 : 4-7 :: 3. : 24
4 g :: 10.11 : _8-16:: 7.32 : 4-123
5 + 14 :: 12.857 & 9-17:: 9,785 : 6-15
6 + 20 :: 15.45 $11-20:: 12.5 s _7-18
7 : 8 3 15.135  :12.18:: 12.135 :_8-15
'8 ¢ 2 i 14, :12-16:: 12,5 ¢ 9-14
9 ¢ 1 i 21, : i 18. :
11 : 3 it 17.666 _ :116-21:: 15, $13-18
— 12+ 1 i 17, : s 14, :
13 ¢ 1 :: 18, : ss 16, :
14 : 1 :: 22, : HH 18, :
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CHART NO,/Q
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DETERMINATION OF BUDS, FLOWERS AHD.FRUIT SET
FIRST CLUSTER - PLOT II

DAILY RECORD
. Number of Buds, Flowers and Fruit Set
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NUMBER OF Bups PER MEAN CLUSTER PER MEAN PLANT = 4.4 5
NUMBER OF DAYS FLOWERING PERIOD PER MEAN CLUSTER PER MEAN PLANT -/0.4&
NuMBER OF DAYS SETTiING FRUIT PER MEAN GLUSTER PER MEAN PLANT=~ 7.33
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CHART NO. I
DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
SECOND CLUSTER - PLOT IIX

DAILY RECORD
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'd Class April S84
2 Z 312567182 |70]i7]/2| 3|r4lrs]76]77]78]rolz0l27 |22]23 [ealos2ele 7] 2
l_fgéms:azsxsgz;ijéé? 7
W 2
2| _Fowsers S| 71314131313 FARAFANAVE D /2
L lzlzlsls1s1s1¢lel7
vps L]
3.___£Aauw&s i 1]
w77 m—
4;‘101%5&'5" aZZJélaf?lij;é:;_Jl_llc: /7}4
ﬁ%&ﬂ - ER A I i sk L
J | EloweRS SlIFE[F|FFIZlzlz 2z 7 77717 1= 77
L =0 I S Il Il I [
6&;-55956 S FAEAFAEAFIE IR AFEFANAFARNARN ANANE - 7.
~ CIWAWEN AL N3 Ered i o o Zl
7 dl ERS ol /71333 AT AFOFEFSPE 7717
Sl TFFTs
-y — -
8 | FAowers c/zzzz; =
F‘“I:ﬁ‘:
9 ﬂ”apys S = Wi . J Z|/ rzc
ﬂu;fgssr y -%s/ Z1Z13 s
- 7/
/o gamis S e e e T
| _8uvps a -
/1] S| I|F|F[F[T[Z][Z Z A WA= 72
& Sl L1217 13 Pl Il I i Y Vi
vps d |
e e A L s A A eI AT AT R AT 4l
= BUDs o
£ [ FLowers N 5]\ \M701 4014401 53OS WA TA T B[ S [ %] V[V ][O ols
N FRuiT seT v a]a [\ ol 4% ol 4\ o] 5’#5‘559&555650‘,05\ <[
DATE 2134l sl 789 10|t |12|13|14|/5176|17|/8117 (20|21 |22|23|24|25|126127

NuUMBER OF BUDS PER MEAN CLUSTER PER MEAN PLANT = S.55
NUMBER OF DAYS FLOWERING PERIOD PER MEAN CLUSTER PER MEAN PLANT=-I2.27
NUMBER OF DAYS SETTING FRUIT PER MEAN CLUSTER PER MEAN PLANT - 3./8



b6

CHART NO./2
DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
THIRD CLUSTER - PLOT II

DAILY RECORD
» F Number of Buds, Flowers and Fruit Set 283
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NUMBER OF BUDS PER MEAN CLUSTER Pm MEAN PLANT - 5,82
NUMBER OF DRYS FLOWERING PERIOD P:R,.c.x.usrm PER MEAN PLANT - /3.
NuMBER oF DAYS SETTING FRUIT PER MEAN CLUSTER PER MEAN PLANT- 2.27
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CHART NO.I3
DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
POURTH CLUSTER - PLOT II

DAILY RECORD
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NUMBER of BPUDS PER MEAN CLUSTER PERMEAN PLANT — 7.6%
NUMBER of DAYS FLOWERING PERIoD PER MEAN CLUSTER PER MEAN PLANT -/6.09
NUMBER oF DAYS SETTING FRUIT PER MEAN CLUSTER PER MEAN PLANT - |3.45



CHART NO.I%#
DETERM!NATION QF BUDS . FI.OWERS AND FRUIT SET
FIFTH CLUSTER - PLOT 11
DAILY RECQRD
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CHART NO, IS5
DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
SIXTH CLUSTER - PLOT II

DAILY RECORD
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Yield.

The first fruit matured on May 16, or 4 months
and 6 days after seed was planted, becoming gquite general
throughout the plot by May 23, 9 plants producing fruit
by that date.

The duration of ripening a2nd weights is shown
by Teble No. 5.

Table No. 5, Plot 1I, Duration of Ripening and
Amount of Yields.

:Duration of Ripening Yields

Cluster: : : Pounds

Date _31No.Days Grams :per plot:i:per Cluster

1 : May 16-June 9 : 25 : 9383.69: 20.69 : 1.88
2 : May o7-June 29: 84 :1112086.45: 24.70 : 2.25
G :June 4 —July 6 : 33 : 0686,80: 21.35 : 1.94
4 :June l2-July 26% —- :11555,00: 25.47 : 2,32
5 tJune 17-July 3% -~ : 9733.00: 21.45 : 1.95
6 iJune 26-July 20%  —— : 7973.80: 17,57 3 1.59
Totals i : :59537.64: 131.26 : 11.93

* Of the unripened fruit it was found necessary to pick,
there were 15 that had not developed beyond the marble size

stage.

Misshapen Fruit.
From a count made of 685 fruit there were 10 that
were misshapen and not entirely smooth, giving a percentage

of 1.5.

Blossom End Rot.

There were also 1l fruit affected with blossom end
rot.in Plot II. No rot appeared on clusters 1, 2, and 3.
There were 5 fruit affected on cluster 4, 5 on cluster 5,
and 1 on cluster 6. .All the rot appeared since July 4,

during the last 3 weeks of the experiment, when water was
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Fig. 8, Plot II.

Representative plant. All fruit set. Fruit on lower
cluster mature and ready for harvest. BShows stockiness

of plant - short cluster nodes.
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withheld in an endeavor to hasten maturity.

Plot III - - Manure and Field Soil,

It was deemed necessary to eliminate 14 plants
out of the 24 in this plot and to consider only normal
plant data. In the 41 days growth data was taken, the
mean plant made a growth of 117.58 cm. A gradual in-
creased uniformity of growth gave a daily mean growth of
2.8 cm. with a pronounced increase during the last per-
iod data was taken. After topping at 2 leaves above the
sixth cluster, there continued to be this increase due
to the developing of the upper part of the stem and the
leaves.

The 10 plants produced a total of 362 buds,

or as shown by clusters:

Cluster Buds Mean per Cluster
l = = = = - - - 85 = = = - = 5.5
B = - - - - 57 = = = - - 8.7
R 63 = - - - - 6.3
4 = = = o - - - 49 - - - - = 4.9
5 = = == - = — 70 - - = - - 7.0
B = - - - = - 68 - - - - - 6.9
Total 363
Mean per plant, 3.63 Mean buds per cluster per mean

plant, 6.033.
Of these buds 353 came into flower and set.
fruit, the difference between these and the total number
(363) being avortive bude that failed to develop into

flower.
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CHART NO./6
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
FIRST CLUSTER - PLOT IIX
DAILY RECORD

No.OF |
PLANT

Class

, Flowers and Fruit Set

Number of Buds

April

4

5

]

7

3

9

/0

/7

/2

13

/4

/5176

/7

/8|77

20

2/

22

23{24

26

27

No.DAyS§
FIOWERIN

EUDS

Na DAYS

_~

| ERS
IT SET

BuUps

FLOWERS

ERUT SET

BUDS

|_FLOWERS
LRUIT SET

BuDs

ELOWERS

ERUT SEL

05

RS
QU7 SET

Bups

Bups

S

T '

Buvps

3

{7

Vil d]loa ]l RNhlwlr

8ups

10M

---.0'

©0

| _FIOWERS

Vir i

v ps

b

L

i

folof N~

S

SEN

LT SEL

Fil

S~
o

N

N B~ N el

0

N

M

| s ol

(N

(fex

ol
|~ 10y
~rp

~ J0fl foled poind
A NI NI

Sl L e L L

0] [ fdn e~ R

7=

&

~
o>

S

e

o

™~

lh-\

ko

7y

~
o~

N|

o N~

17

/8

wf JOMN

M A~

O FAN il ~

folo] B~ B~

] o] B

(‘\

2.

Bl Jofol RN S

L

I ] foleaf e

HN HN NN Iq-..

Ei<] fedw

ol N~

-p.- | AR * P 21N

VL

M

Zos

12

| _FLOWEES

z0

ups

w7 T

"
0

[+~

Fi. =

-~

21

2z

Z3

»1 7

n

4&&&%

DS
Ll

dvatencriind

BubDs

FLOWERS

v

2]

o

W

\9)

v

2

“.IQ

2\

)

N

\©

&

N

¥\

\\

o

5

d )

b

TOTALS

FRUIT SET

\

%

.=

o

)

rb\

q’\

Pl

4,0

0]

Al

XY

0|

o

2

DATE

2|3

4

&

6

7

8

9

/0

/1

12

/3

/4

/5]

/6

/7

20

/819

2/

2

25

0
o
26

23)24

27

15%

/08

NUMBER ©OF BUDS PER MEAN CLUSTER PER MEAN PLANT - 9.5
NUMBER oF DAYS FLOWERING PERIOD PER MEAN GLUSTER PER MEAN PLANT- |5.4
NUMBER oF DAYS SETTING FRUIT PER MEAN GLUSTER PER MEAN PLANT-/0.8



&4

CHART NO./7
DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
SECOND CLUSTER - PLOT III
DAILY RECORD
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CHART NO,/8

DETERMINATION OF BUDS , FLOWERS AND FRUIT SET .
THIRD CLUSTER - PLOT III

DAILY RECORD
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CHART NO./2
DETERMINATION OF BUDS ;, FLOWERS AND FRUIT SET
FOURTH CLUSTER - PLOT IIIX
~ DAILY RECORD
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CHART NO,Z20

DETERMINATION OF BUDS |,
FIFTH CLUSTER - PLOT III

DAILY RECORD
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CHART NO.Z2/
DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
SIXTH CLUSTER - PLOT IIX
' DAILY RECORD
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The number of days required to complete clust-
er flowering and to set fruit was very irregular. It was
very noticeable that the more buds 1n a cluster the long-
er 1t took that cluster to complete its cycle of flower-
ing and fruit setting. The relation to the number of
buds per cluster to the days required to complete the
flowering and fruit setting is shown by Table No. 6.

Table No. 8 - - Relation to Period of Flower-
ing and Fruits Setting per Cluster to Buds per Cluster,
Abortive not Included.

No.Buds: :tMean No.Days: :: Mean No.Days:
per :Fre- :(:to complete :Range:: to set Fruit: Range
Clusteriquency:: Flowering HH _ : _
2 : 2 3 . s 4-5 :: 2. s 1-3
3 ¢ 3 3 11.33 : 8-17:: 7.66 . 4-14
4 : 5 ¢ 13.6 2 7-18:: 11.0 : _7-14
5 15 : 13.47 s 8=-19:: 9.98 : _6-15
6 ¢ 25 3 14,62 :11-22::  11.56 : 7-20
7 _+ 2 :: 2B, 120-26:: 15,5 :_8-23
8 ¢ 2 : 19, :17-21:: 15, ¢ 13-17
g9 3 . 18.33 :15-21:: 14.66 3 12-18
11 ¢ 1 :: 19. : st 19, :
13 : 1 3 22. : 1y 18, :
14 s 1 = 19. : B 16. :
Yields.

The firet fruit matured on May 31, or 4 months
and 21 days after the seed was planted. Maturity became
general on June 6. The duration of ripening and amount

of yield is shown by Table No. 7.
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Fig. 9, Plot III.

Representative plant. Shows result of prolonged
flowering and fruit set periods. Only 2 fruit on

fourth cluster show size.
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Table No. 7, Plot III - - Duration of Ripen-

ing and Amount of Yields.

:Duration of Ripening 3 Yields
Cluster: ¢ No. ¢ : Pounds
o Date Days : Grams :Per Plant:Per Cluster
1 s May Sl1-June 87: 28 ¢ 8617.90: 18.99 ¢ 1.90
2 iJune b5-July 26: —- 1 7534,90: 16,61 :  1.661
3 sJune 20=July 26: —— ¢ 7805.50s 17.21 : 1.73
4 :June 25-July 26: —— : 6351.40: 14,00 :  1.40
5 tJuly 198July 26: —— : 8986.80: 19.81 : 1.98
8 :June 30&July 26: -~ : 7094.20: 15.64 : 1.57
Totals : 146590,70:  102.27 : 10.23

*Blossom end rot.
On July 26 all unripened tomatoes were picked, of
which there were 15 not developed beyond the marble size

stage.

Misshapen Fruit.
From a count of 685 fruit there were 31 or a

percentage of 4.5 caused by the manure treatment.

Blossom End Rot.

Here, as in Plots I and II, no rot appeared
in clusters 1, 2, or 3. 1In cluster 4 there were 3 fruit
affected; in cluster 5, 7 fruit; and in cluster 6, 6
fruit; giving a total of 15 fruit. The occurrence of
the rot here can also be associated with moisture con-
tent. It first occurred on June 19 when water began to
be withheld in an endeavor to hasten ripening, but only
5 fruit were affected until July 15 when 10 fruit showed
the rot.

In this instance, however, the behavior of all
the 24 plants contzined in this plot is of interest in

showing the susceptibility of abnormal plants to the rot,
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Considering all plants, therefore, 42 fruit were affect-

ed, these being distributed on the plants as follows:

First cluster = - - = 7
S8econd cluster - - -5
Third cluster - - - - 1
Fourth cluster - - - 7
Fifth cluster - - - -11
Sixth cluster - - - -11

From this it would appear that the occurrence of the rot
in a heavily menured scil is not so mach dependent upon
degree of moisture as upon soil texture, this soil text-
ure being the media governing the amount of available

water supply.

Coloration of Foliage.

The plants carried forward in the 50-50 man—
ure-s80il mixture, from their first appearance and after
transplanting in Plot III on March 18, had a deeper or
more intense green coloration of foliage than those
ralsed in field soil. This coloration continued until
the fruit began setting on the third cluster when a
gradual change toward a lighter green resulted. On May
12 the plante as a whole were a lighter green than eith-
er Plots I and II. On June 3, after topping, this ligh%-
ened color still existed. 1In July, however, as the fruit
rapidly reached maturity, the foliage became a darker

green and on July 26 no difference in color could be dis-

tinguished in any of the three plots.
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DISCUSSICN

Relation of Quantities of Nitrate Nitrogen to
the Formation of Buds, Flowering Period, and Set of Fruit.

The number of buds within the 3 plots showed
2 wide range in the mean per cluster in all plots. The
menure, Plot III, giving a range of 2.10; the field soill
Plot II, 3.19; and the Nitrate of soda, Plot I, 4.09.
This variation is shown by Table 8.

Table 8, Number of Buds, mean per cluster,

normal plants.

Cluster ¢ Plot I : Plot 1T : Plot III
1 s 5,090 : 4.454 : 5.50
2 s 5,000 : 5.545 : 5.70
3 i 5.454 ¢ 5.818 : 6.20
4 s 9.090 7.636 : 4,90
5 {_ B8.272_ 6.090 : 7.00
& + 9.000 6.909 : 6.90
Total buds : :
per mean : 39.90 : 36.452 : 36.30
Plant H : :
Mean per : : :
Gluster : 6.65 _: 6.067 : 6.033

This data shows that the Nitrate of Soda gave
an increased number of buds of .584 per cluster over the
field soil &and .617 per cluster over the manured soil,
with the field scil giving an increase of .034 buds per
cluster over the manured soil. The higher amounts of
74.24 ppm. of NN in the manured soil (Plot III) would
not cause a laxity of bud formation as from the studies
of Nightingale (37) the presence or absence of nitrates
within tomato plants does not necessarily affect the type

of growth. Gourley (15} in summariging the amounts of

nitrates in its connection with tree vigor and bud forma-
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tion states that "It appears in this soil that nitrate
formation of from 20 to 40 parts per million of dry soil
as an average for the growing seeson, is essential for
the maximum vigor of the trees and abundant fruit bud
formation, and that above this an excess will not of i+$-
self increase the growth or number of fruit buds formed."
It is very probably due to the large amounts of exist-
ing chlorides. Reed and Hsas (30) point out that nit-
rates are not detrimentzl to growth of walnut seedlings
unless high concentrates are used but chlorides are in-
jurious to both walnut and orange trees affecting both
the root development and top growth. Sackett (34) in
measuring the nitrifying efficlency of various soils
concludes that large amounts of chlorides inhibits
nitrification.

Experiments by Wheeler and Hartwell (44) show-
ed that, when solls are acid, chlorides have & marked
poisonous action on tomatoes, the results dealing with
yields, though when air slacked lime was applied this
toxic effect disappeared. Thompson and Robbins (40)
used chloride salts in eradicating the barberry, with
the percentage of kill exceedingly large. Applications
however, were exceedingly large compared to the chlor—
ide salts found in Plot III, but it shows the toxic ef-
fect that such salte may have on plant growth. There was
a striking difference 1n the number of bude that failed
to develop into flower. Jenkins and Britton (30) in

their work with carnatione called thie classof bud ab-
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normal or "sleepy" though a better classification for
those of the tomato would be abortive. The number of
these abortive buds were very few in the normal plants
and would have but little bearing on production. There
were found but 3 abortive buds in Plot I, 6 in Plot II,
and 9 in Plot III, giving a percentage ratio of 16-2/3,
33-1/3, and 50. The percentages of NN per ppm. found

in the soils were 19.72, 32.5 and 47.8 respectively.
Whereas, considering all the plants; i.e. normal and
abnormal, Plot I produced 4; Plot II, 7; and Plot III,
35; or a ratio of 8.7 percent, 15.2 percent and 76.1
percent. This suggests that it is not the nitrogen that
causes abortiveness, but other elements such as the chlo-
rides in Plot III and that abnormsl plants are conducive

t0 abortiveness in buds.

Duration of Blossoming and Fruit Set.

The duration of the time of blossoming and set
of fruit waé taken by clustere to determine the effect
of nitrogen content over unfertilized field soil. The
length of time to produce the fruit of the tomato is
generally known but there is little knowledge covering
the duration of the factors leading up to maturity.
Between the fruit clusters there is a wide variation
covering extent of flowering and fruiting.

The condition found for the blossoming and
fruit setting periods ies shown by Table 9.
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Table @ - - Mean Number of Days per Plant per

Cluster Covering Duration of Flowering and Fruit Setting.

i Plot I :___Plot II : _Plot III 686
Clusters:FloweringlFruit:iFlowering:Fruit:i:Flowering:Fruit
: 3 _Set: i Set ¢ { Set
1 186 i 14 17 ¢ 14 : 22 : 18
2 : 20 s 16 : 21 ¢+ 19 : 19 + 19
3 18 . 15 ¢ 22 19 : 21 : 16
4 : 25 s o1 ¢ 35 ¢ 33 : 26 : 23
5 : 28 ¢ 27 ¢ 33 W 87 __:+ 25
8 i 26 i 24 : 27 : 24 : 27 : 23
Total : 134 s 122 ¢+ 145 ¢ 130 : 142 1124

Extending from cluster to cluster on a plant there was
found %o be an overlapping of time taken in flowering, as
several clusters were in flower at the same time. Plot

I completed its flowering period 11 days ahead of Plot

II, and 8 days before Plot III. It also completed fruit
setting 8 days ahead of Plot II and 2 days before Plot I1L

The determination of buds, flowers and fruit set
is shown by Charts 4 to 20. From these charts no regular-
ity can be based on the beginning of flowering, the dura-
tion of such flowering, or the time of fruit set after
flowering. There exists wide variation between the plants
in each instance. The plants showed an individuality in
this respect as the period of fertilization following
Ylossoming in one cluster was no criterion to follow for
the next cluster above.

In this there is an overlapping of one cluster
over another. The first cluster had not completed its
flowering and fruit setting perlods before the second clue-
ter came into flower and set fruit. The totals give the

time it took buds to flower and fruit to set, though the
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Fig. 10. 8ide view along Plot I and Plot III.
Lower fruit has matured and has been harvested. Shows

smooth, well formed fruit on top clusters.
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elapsed time as shown by Charts 4 to 20 is for flowering.

Plot I - - March 29 to June 2, or 66 days.

Plot II- - March 28 to June 4, or 69 days.

Plot III - April 2 +to June 15, or 74 deays.
and for fruit setting:

Plot I - - April 1 o June 3, or 74 days.

Plot II- - April 1 <o June 5, or 66 days.

Plot III - April € +o June 16, or 68 days.
Theee durations of time required by each mean cluster per'
plot in their relation to the mean number of buds flower—
ing are graphically shown by Graphe 2,4,5,8,10 and 12,

In every instance the Field Soil plot firet be-
gan its period of flowering, averaging 1.6 days ahead of
the Nitrate of Soda plot and 11.6 days ahead of the man-—
ured plot.

The variation by clusters per plant at the be-
ginning of flowering period compared to unfertilized field
soil plot is shown by Table No. 10.

Table 10 - - Beginning Flowering Periods.

Cluster : Plot I : Plot II : Plot III
) : 1 : o* : i
B T 1 T o : 13
3 : 1 : o 123
4 ;1 i o i 18
5 : 3 : o :: 15
3 - : 18

*The figure ¢ denotes the mean cluster per plot that
firet began flowering, numbers denote number days other
mean clusters lagged.

This same ratio is not found in the completion

of the flowering period, as is shown in Table No. 1l.
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GRAPH NO. 4
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GRAPH NO.6
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Table 11, Completion of Flowering Period.

Plot I
o‘

Cluster Plot II ; Plot III
12
10

: 13

13
11
1l

o3|on|feaoofr
oo oo lac jonloese o0
oo |0 O

oo f{selocleclos|aniee
woftojo (wjo o

*The figure o denotes the mean cluster per plot first
completing flowering period. Numbers denote days other
mean clusters lagged.

Here Plot II averaged .8 days behind Plot I and
Plot III, 11.6 days behind Plot I.

In fruit setting it was found as is shown by
Graphs 3, 5, 7, 9, 11, and 13 that a greater ratio of tard-
iness exlisted on the part of the manured piot and for the
Nitrate of Soda plot as in the preceding Table No. 11. As
a method of comparison the differences in the beginning of
fruiting and completion of the fruit setting period are
shown in Tables Nos. 12 and 13.

Table No. 12 - - Beginning of Fruit Setting.

Cluster : Plot I : Plot II : Plot TII :
1 :__o* : o : 9
R : 0 : 13
- : o : 14
4 1 : 0 : 12
5 i 2 : o : 15
8 i 2 : 0 : 13

*o denotes mean cluster per plot first starting its
fruit setting, numbere denote days other mean clusters
lagged.

Table 12 shows that Plot II averaged 1.6 ahead
of Plot I and 12.6 days ahead of Plot III.
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Table No. 13, - - Completion of Fruit Setting.

Cluster ; Plot I : Plot II :Plot III
1 : o* : o : 13
2 : 0 : 0 : 10
3 T o : 2 i 13
4 : 1 : 0 : 13
5 : [} 3 2 s 11
6 : 2 : °) HED ¥

*0 denotes mean cluster per plot first completing its
fruit setting, numbers denote days other mean clusters
lagged behind.

This table shows that the field soil (Plot II)
and Nitrate of Soda (Plot I) completed their fruit sétting
within one day of each other. The manure (Plot III) com—
pleted its fruit setting period on an average of 11.6

days later.

COMPARISON OF YIELDS.

A comparison of yields per plot per mean plant
per plot, and mean cluster per mean plant per plot is
shown by Table No. 14.

Table 14 - - Comparison of Yields.

: Plot T  :: Plot 11 HH Plot TII

i Grams ¢ Lbs. :: Grams : Lbs :: Grams : Lbs
Total : : HH : BN :
Yield :61687.90:135.99::59537.64:131.26: :46390.70:102.27
Per Mean: : HH : HH :

Plant : 5607.99: 12.36%§ 5412.51¢ 11.93:: 4632.07: 10.233
Per mean: : H : H :
cluster : : L : HH :
per mean: 934.67: 2.06:: 902.09: 1.99:: 463.91: 1l.71
Plant : : Hi : HH :

Thie shows that, with the application of
Nitrate of Soda to Plot I, a total increased@ yield of
4,73 pounds is obtained over the ufilertilized field soll.,

The manured soil in Plot III fell below the unfertilized
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80il in total yield of 28.99 pounds.

In greenhouse culture of tomatoes there are a
number of fruit slow in reaching maturity. In this ex-
periment it was found on July 26 that the number and

amount of unripened fruit above marble size was for - -

Plot I

Number of fruit - - - - - 49

Weight of fruit - - - - - 3323,.6 grams
Plot I

Number of fruit - - - - - 30

Weight of fruit - - - - - 2051.8 grams
Plot III

Number of fruit - - - - - 55

Weight of fruit - - - - - 3312.7 grame

This is hardly a fair comparison inasmuch as Plot III only
had 10 normal plants. The average, or as it is consider-
ed here, the mean per plant arising from the record based

on the number and weights of unripened fruit shows:

Plot I.
Cluster : No. Unripened Fruit: Weight Grams
1 : None : None
P : None H None
3 : None : None
4 : 10 : 753.7
5 : 11 : 8l7.6
8 : 28 : 1752.3
Total 2 49 : 332346
Mean per : :
Plant : 4,49 : 302.14
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Plot 1I.
Qluster : No. Unripened Fruit_: Weight Grams
b : None : None
] : None : None
S : None : None
4 : 9 : 531.8
5 : 8 : 1011.3
6 : 13 : 508.7
Total : 20 : 2051.8
Mean per :
Plant : 2.73 : 186,53
Plot III.
Clueter : No. Unripened Fruit : Welght Gramse
1 : None : None
2 : 1 : 21,5
3 : %) : 376.8
4 5 : 408.5
5 : _ 17 s 1060.3
6 : a7 : 1447.6
Total : 55 2  3312.7
Mean per @ :
Plant : 5.5 : 331.27

In this connection a further count on the fruit that did
not develop beyond the marble size; i.e., 2 cm. in diam-
eter, showed that Plot I had 10, Plot II 15, and Plot

JII 15. Plot I hed 8 plants on which all fruit was of
commercial ®8ize, Plot II 3 plants and Plot III 6 plante.
which indicates that the nitrates aid in fruit develop—

ment.

Fleshiness of Fruit.

One of the striking variations arising from
the 3 cultural methods was shown in the amount of flesh-
iness of the fruit. Tomatoes showing uniformity as to
size, shape, smodthness, and degree of maturity were

collected from each plot, cut in two crosswise and com—

parison made as is shown by Figurell,  Plot I produced
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PLOTI  PLOTI POT

Fig. 11 showing the amount of flesh and seed
cavities on fruit from the three plots. Plot II has
larger percentage of flesh than Plot I and Plot I is
greatly in excess of Plot III, thus showing that a large
amount of nitrogen is not essential to the fleshiness

of fruist.
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fruit coneisting of 73 percent flesh, Plot II 82 percent,
and Plot IIl 67 percent. Plots I and II produced fruit
that was more firm when handled than Plot III. The
percentages of fleshiness leade one to believe that a
direct relation exists between firmness and the degree

of fleshiness; also, that excess amounts of Nitrate
Nitrogen are not factors in causing fleshiness in to-—

matoes.

Blosgsom End Rot.

The occurrence of blossom end rot was uniform
on Plote I and II with 50 percent more appearing on Plot
III. The number of fruit sffected were for Plot I, 10;
Plot II, 10; and Plot III, 15. It would appear,, there-
fore, that the available Nitrogen (NN) is in no way as—
gociated with the occurrence of the rot. Plots I and II
were given identical cultural treatments and it would
seem that if nitrogen is conducive to the rot the 14.99
grame of Nitrate of Soda applied 40 each plant would
have shown up to advantage. In Plot III no rot appear-
ed until fhe fourth cluster was reached as in Plote I
and II. The large amount of manure in Plot III soil
causes a looser soll texture unless it is thoroughly
saturated when a puddled effect results. In no case
was such & condition allowed to arise, but instead a
thorough watering was given. Owing to the spongy text-
ure the soll was capable of holding a large quantity of

water. When the molsture content lessened there was a

gradual loosening or separating of the soil particles.
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The root haire failing to obtain the necessary amount

of water from the soil had to draw upon stored quanti-
ties of moisture in the plant which would necessarily
be the fruit. Atwater and Bryant'e (2) Analysie shows
the tomato to be 94.3 percent water. Further this water
during transpiration would be drawn from the more re-
mote portion, or the original blossom end, and breaking

down of these affected tissues would result.

Seed Producﬁion.

Counts were made of 5 representative fruit
from each of Plots I, II and III to learn 1if the 3
amounts of available nitrogen (NN) gave any difference
in amount of seed produced. These counte gave an aver-—
age of 236 seeds per fruit for Plot I, 153 seeds for
Plot II, and 208 seeds for Plot III. This, however,
can not be considered as conclusive evidence. The
number of fruit used were too few in number for compar-
ison, though the individual records do show a probabil-
ity that higher available nitrogen soil content does not
tend to seedlessness in tomatoes. In Plot I the averag-
es ranged from 168 to 370 seeds; in Plot II from 71 to
208; in Plot III from 92 to 306. Thus the lowest seed
content was found in fruit from the unfertilized soil
and as well from the manured soil having the highest
NN content, which forme no basis for a conclusion.

Bailey (4) believed that the size of the
fruit, the number of seeds and the solid portion of the
fruit is directly or indirectly influenced by the amount
of pollen applied, a stimulating effect or secondary in-
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fluence of the pollen probably extending beyond the

number of seeds to the pericarp.

SUMMARY.

A heavy application of well rotted manure mixed
with unfertilized field soil shortens the flowering and
fruit setting periods, but tends to prolong the maturity
of the fruit. |

 The presence of large amounts of chlorides in
well rotted manure inhibits normal plant growth.

Unfertilized Colorado field soil is well sup-
plied with available nitrogen. An application of 14.99
grams or approximately % ounce of nitrate in the form of
Nitrate of Soda, gave an average increased yield per
plant of only .43 pounds.

Nitrogen does not increase firmness or flesh-
inegs of fruit and falls below plants grown on unfertil-
ized field soil in this respect.

Nitrogen was found not to e conducive to
blossom end rot, the rot arising from the physical and
moisture content of the soil.

A relationship exists between abnormal plants
and bud abortiveness,

Nitrogen, as Nitrate of Soda, at the rate of
14.99 grams per plant shortens the flowering and fruit
setting periods, but tends to prolong fruit maturity.

Bud abortiveness is less prevalent where nit-
rogen in the form of Nitrate of Soda is applied on the

baslis of 14.99 grams per plant.
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No regularity of flowering or fruit setting
periods exists among individual plants subjected to uni-
form cultural methods in soil fertilized with Nitrate
of Soda, heavily manured soil, or unfertilized field
soil.

Individual plants grown in unfertilized soil
and Nitrate of Soda fed soil varies little compared
to plants grown in heavily manured soil. 7

Plants grown in Nitrate of Soda fed soil
show less variabllity of yielde than those grown

in unfertilized field so0il or heavily manured soil.
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APPENDIX

CHARTS 22 TO 45 INOLUDE DATA COV-
ERING ALL PLANTS — — NORMAL AND AB-
NORMAL « — REGARDING NUMBER OF BUDS,
PERIODS OF FLOWERING, PERIODS OF
FRUIT SETTING AND YIELD.
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TCHART NO.22
HEIGHTH GROWTHS
PLOT I - FIELD SOIL ANDINITRATE OF SODA
(Growth in centi-meters)

Date of Measuremel

nt

April

~NO. oF
PLANT

/10

/4

6

22

26

30

4+

May
8

/2

] TOTAL

GROWTH

PER _ §
PLANT

-

/02

/8§

/2.7

108

/58

125

/15

/2.0

120

09

[17.9

127

e

108

127

/1.3

/28

127

/2.5

10.5

/L3

/767

/20

/29

/22

/16

147

142

/46

/112

112

100

/123.6

/143

1417

V& 4

(02

/118

& 14

/4.7

104

/2.2

1.0

1214

137

/0.5

95

27

1.0

L1T

/53

106

121

110

1133

/52

/1.6

A

/0.5

26

/32

/23

/120

1%

a1

/1748

156

27

24

/0.1

1.7

L0

1.4

1.5

2.7

112

//43

/40

128

9.6

/L6

1.3

/138

/2.8

/0.2

/1.8

L7

1756

VWV miN|n|ag| D[N

13/

/22

24

2.9

/1.6

134

128

£ ¥4

121

1042

iy

S

125

125

100

1.8

116

1/2

a5

103

1.5

75

108.1

-~
-~

/(29

130

104

/04

107

141

2.4

101

156

76

/]84

N

/33

125

172

109

[2.T]

20

10.5

/42

50

30

15837437

/27.8

/28.1

/322

/515

/439

/38.2

/38.3

/4.3

/321

By 7R R
ER PER
PER10D | PERIOD

/1.97

/065

/0.68

1/.60

/2.6

/2.97

/151

132

253

DurAaTION OF READINGS - 4] DAYS

Totar MeEAN GROwTH Per Perion OF MeasvREmMEeNT - [[.58 cm

DALy MeEAN GRowTH - 28219 cm
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CHART NO,23
HEIGHTH GROWTHS
PLOT II - FIELD - UNFERTILIZED

(Growth in centi-meters)

ut Date of Measurement TOTAL | Eeney

o< April May GROWTHIGRINTH
ad PER

zal 6 | so | i1g 1 /8 | 221 26|30 4 | 8 | /2 JPLANTIpANT
[ V/28| /35| /23|/23| /36| /22| /03| 7¢)| /22| /1/.2) //8.0) /180

(L8724 105 | /16| /22| /22| /1.1 /09| 38| 84)/109)/L0?

125121 72| 52| 78| /.4 |104)| 87| /03] 89) 332) 332

(25| /34| JL2| /11| (3B /33| /13.0)/03| /45| /l.0}/20.]1) /2.01

132 23| /00| /17123 /23] 90| 709| 75)107.2)1/092
/145 148|701 | /L2 J[0| /26| /14| 105|114 B8&)/16.8]) 11.68
1191154109 38|103|/20|//.3) 33| /06| 104 )1/1.9) /119

124|718\ 729| 27| /.4|708|120)1.0| 12.1) /1201759 ) /159
131 122/07 | 04| [L2| 103 | 125| 89| /05| 106 /104) /.04

v i N]WN
~
&
<

10 /15| 120|702 120 [L2|] 10101 ) 120|108 10¢0)1/0.8) /1.08]
/1 106 1/2| 98|70 23|22 1.7 ]l4| 67| /02)/032) /0.32
121178 94706 59| 113126) /12| 125| /1201105 71.05

147.8|/53.5|/26.2|/1280|133.2|/41.6|]138.7)/ 20.8|128.3|/188

(232]1272\/0.571/0.67|11.10 |11.80|11.56}/0.07|10.69| .90} -

DuraTioN OF READ!NGS — 41 DAYS
ToTAL MeEAN GROWTH Per Periob OF MeasuReMENT— |14l cr

DAy MeAN GRowT H -~ 2.8I2% cm
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| lT NO .zZ4

HEIGHTH GROWTHS
PLOT III - FIELD SOIL AND MANURE
(Growth in centi-meters)

wh Date of Measurement TotaL | MEAN
:-g April May .y qpiaﬁ:
U ¢ | 10| /4| 18|22 |26 |30 « | & |72 |P*ANT Lpian
1| 2e| 93| i12| 120| 122|134 | 192|134 | 122 | 88| 1163]) /4¢3
2| a1l 76| 5|00 2|0 142|136 706| 29| 7057} 10.57
3| 25| /20| 20| s03| 99| 25|09 33| 94| 49) 49| 269
4| 89|r00| 91|104| 10|08\ 710|701 | 88| 65| 9.66| 364
s | a5\ 00| 105|100 116|132 120 729 | 104|105} 111.6) 1416
6| 22| 97| 92| /10| 28| 115 125) 11.5| 29| 11.8) 1053) 10.59
7 04| 958|101 22| 11.6]| 150|128 134| 123 | 12.5) 120.6) 1208
a8l go| 72|103| 00| 123|136 130) 103| 12.1| 135} 1125 1413
9| 97| 02| 96| /43| 111| 126|122 705) 12.0| 109 210.1) 1 4.0
10| 86| 98| 83| /13| 110|118 127} 125| 127| |24) 1081] 1081
11 1no| 107 706| 102| 101|119 /46) 120|138 12.9) 1168] 11.é8
12| s&|ito| o3 izz| 21| 135122 133 135\ 1n7) 1184 1184
13| 82| 80|t0e| 35| 07| 122|146 138|122 145) 1143 1143
14| 926|105 106|106 119|111 | 145) 133 | 12.3| 140) 184] 1184
151 84| 64| 93|r09| 05| /85| 89 15| 23| s00) 1033]) 1033
16) 94| 97| 85| 08| 99| 114|132) 109 104]| 122) /064) 1044
17| 97| 7081145147 | 134|147 160) /40| 113 | 144| 1282] 1282
/8] 91| 23|106|132| /25| /22| 121|124 /08| 126) 1/48) 1148
19\ 102| 125|105\ 101|103 | 124| 11.2) 10.1| 24| 143 112.6] 1)16
20| /06| 112|128\ 11.1 | 124| 142 | 157| 140 | 148| 158] 1306 13.0¢4
21) /09| 130| 95| 108|115|124|132| 10| 113 136| 1172) 1472
22| 110 118|115 | 122|129 133| 155|123 | 125 135| 1265| 1245
i23 100| 1.8 26| /01| 103|138 145 114|116 | 20| 1088| 1088
10| 11:5| 112| 115|129 137) 38| 143|100 126) 1174] 1174 ]
2293|2449 |2249 |2654]2735|307.7 308.5|293.0(2750 (2738 q:‘\b-" @,\R.“o
952|/020(1020|11.06\11.40|12.82|1285)1221 1146|1143 \\ﬁ-‘« \\_'b‘l\
Duration OF ReADings — 4| Days

ToraL Mean GRowTH Per Perioo QF Measurement —11.317 e |

DaivLy MEAN GrowTH — 2,76 cm |
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CHART NO,Z25

DETERMINATION OF BUDS; FLOWERS AND FRUIT SET
FIRST CLUSTER - PLOT I
DAILY RECORD
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CHART NOQ.z26
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
SECOND CLUSTER - PLOT I
DAILY RECORD

oM Number of Buds, Flowers and Fruit Set | ._2‘3’:,
5 Class pril S
Sy 23|43 67180 /o /el 3l olrel 7 8lrslzole 1222324 ] 25]2¢27 2 #E
/ﬁ%‘owsfﬁsé ol/lzl3z|z|3|+|2]|2|Zz]|3|z2]|/|= /2
_%zr - =3 WA WA R 3 -2
o 5 FAFAFAKICAE AR AR AFEFREI Y FAFINA A 75
%_ I WARAFAESESFIFEPA K R V2
3&%?«7‘:}&5‘5 clzlz|lZ|Z|z|3 3|27 = g
%r.ﬂr - I Y z_ﬁ_g__g__,;__g I
PY TR SINAEIEI FAEA A g
?“‘““ S| 1F
o yﬁrg’es? S| 7T IZ|I 3| Z|FIFIFI21717 ¢ o I L 0L | 7 77
=
%’r @2415;:5;3‘* ﬁ7a
6| A 'EE - INARAFAr IFARAF AF VAV Na v wa FaVE DSy S == NE §) /7
£ = ] LK 3 sl I el Pl 2
7IE aes"s slzlz2|F|FZ]=] ] ¥F
SEUTIEL CIWA B8 1
8 o RS i =1 WA FAF-A EA EAFE
LRI SET = Wi
2 T ¥ S| 73|31 F FI313 ) 70
| WA . I WANAP-SF-AKAC AN
loﬁ'ms:,dr ol3[3[3]2]= |
~ 'm um ma -
1/ WERS S| 71712 3131.23:'.;3 g’_i/;? /.f!‘
/2] WERS - = Ed EN Ed S EAEAFAF p 7] T
FRUTSET = N K T
ol BULS |o
3 BRLELDLS \b&m@@%@%&@&éwsssww\o o~
R AR SET N A9 BN BN BB RS RIS \Oor
DATE 213415161718 [3 1A/ /12|13 Ar5l16) 71/8)1 5\20i2 1 |12 223|242 5|26|27]

NumBER of BUDS PER MEAN GLUSTER PER MEAN PLANT — 3.08
NUMBER of DAYS FLOWERING PERIOD PER MERN CLUSTER PER MEAN PLANT— /0.83
NUMBER OF DAYS SETTING FRUIT PER MEAN GLUSTER PER MEAN PLANT - 725
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CHART NO.Z27
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
THIRD CLUSTER - PLOT I
DAILY RECORD

Number of Buds, Flowerg and Fruit Set 9y
'Gz Class April &5
2 819 /0l 1112l 31141151 61/ 71/8l/2 1202 /{22123 12H25126|27|26122 130 292
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! \ELOWERS EINANAEAE A EAEAVAEANVAVAVEE 7
& e Sl l2l Tl Fls15]5]16 &
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2 e EIFAFAEIEICAEAC AN 7]
ol e SAA=g RS an
457 e RS Lt e ae AR a A =
7 OWERS COREEAEIFIFAPECINANSrAF ArAFAFSEEFAFAFAC= 78
:%g.szr - e 2 LI LE LS e 1 - 4
D
8 Eaouiers e e S S S iz
9;1%%2&56 I WAPAEIEAFAEAr A EA A VA PE K CE K WAL 7 N
4 = SI7I=T515 2 Il P Il S e
/0 Fz%ﬁfszps FOEAREES X271 7= =
Vs = EA AN =
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DATE |8 9|/0/]/21130#1/3Y el 71/ GO0 /12 R 3124231282 712529130

NVMBER OF BUDS PER MEAN CLUSTER PER MEAN PLANT — 5.58
NuMBER oF DAYS FLOWERING PERIOD PER MEAN CLUSTER PER MERN PLANT —/2./7
NumMBER oF DAYS SETTING FRUIT PER [MIEAN CLUSTER PER MEAN PLANT — 9.
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CHART NO.28

DAILY RECORD

Number of Buds, Flowers and Fruit Set

FOURTH CLUSTER - PLOT I

DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
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CHART NO.29

DETERMINATION OF BUDS , FLOWERS AND FRUIT SET
FIFTH CLUSTER - PLOT I
DAILY RECQORD
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CHART NO, 30
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET

DAILY RECORD

SIXTH CLUSTER - PLOT I
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CHART NO .3/
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
FIRST CLUSTER - PLOT II
DAILY RECOERD
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CHART NO, 32
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
SECOND CLUSTER - PLOT II
DAILY RECORD
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CHART NO .33
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
THIRD CLUSTER - PLOT IT
DAILY RECORD
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CHART NO .34
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET

DAILY RECORD

FOURTH CLUSTER - PLOT II
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P M i | N[N o9/
oo D IE TS ETNIR TS TSR IRTE TS <6/
~ ~
=~
N 3
2 2
3 0R O
2 N Opy B
cA i NS ne BUR | o s
| R B 1IN <9 e N9l NN
u ° ~pat |ON NN ~kof |~{'a wnp\.h—m
3 gl ~h N NS ~y [N Iy [Pda
n o] ~fof [~ ~o |0fof |OM |~ o] - | Koo
4 N 0 If— J.L.— L ts RERLY B ~fH o 0\-&‘ M
L 9 ..Ph N [™H f& e (N S fo o_a ~ wN [P
oo I ~J N+ [o/of |ond N N [orf S 0 BR 2 b
Y A R N[ (| N o] Nof [fsf NN N AN P Ao
o |[»f (ot NS Inie [N N (o N N i S [0 o [
B RS Re afv] s [ o] N N s ] S o] FeRAN
ol IS N o [l ] S o] [Nl [ndof o) [N [l (ol P s Bad
7]
4N 3 AR IEE RIT H25 A5t BEE ANK ARE RO ASC a0 AE AREEE
I N 0] sp o Tind N o Tbe] ofo] oS o [ef D
- SF (N i Pof | I (SE I S N AR PR
B AN 1N HOC ICT ATRISE BT ICS ATS IR BOT 20 ASE AET MRS I
.M - % [ [l LN S O o] PolOf led ke | Inlof =S D.m..no\%
m ﬂ H — aNE N 4.0 JQ- 0 N Ny o~y (~ N (N mvﬁ.rn o]
b= | oS O] i R e EINEN T Rso le] 1 s | Avkm,
¥ O o~ mINTNTH TN o el | 22
o
S NN Y ~CHel ol Liel i b IRIGIREE R
N2 IS0 RIS o[ |0 =15
S NN LHIR
NEUE AR PARE )
Ofo| [ ol N [ K SEEL pPIHINIK s D
ILE B
N B[ [ N .
n vi i b v ) "
Smat ik B B Ak Bk Ming M AR A BRI
LI E F AR 3] R BV B>
L S S SRR SRR DS SR ISN OB SEN BRI Ko
L N o nin YR o o SR 3
ek ind L B A R R R A e 2 S R 5y




PETERMINATION OF BUDS
FIFTH CLUSTER = PLOT II

CHART NQO. 35

DAILY RECORD

, FLOWERS AND FRUIT SET

P ‘ Number of Buds Flowers &nd Fruit Set 2 2]
o] Class April May $HEY
28 24j25l26\27(2829130] 1 |23 |+ |56 7189 |r0l/7|i2| /3|14 r51767 7] 78]1 9] 20|2 1| 22|23|24|2 5]z 6|2 7| 28}z 3f2 &
’Buasrme CIE AR I F AN ANENE ANANAVANINFENANA RS G
%ﬂrd = IS I SIFETF 23 5 P 3 Il S z
2 A A A AT A A AL A A i
vos
3] ERS Sl7 11 FYFITAYRRARAT. JANACINAVAVANANERANAS Zi
= -4
- - FAUARARARAR SR ARARIN IR IR SR SR AK IK IFS
4 | FlowERs CANAFAE AE AEAEARANAEAF A AR INANAF AN ANA WS -] HE W LT
_%Lﬂr_.! C A A A S N N N L
5_§mgsr SI2 zrl_‘z_.:__? .s-l
6 56 I NAFAEAAR AR AV ANRAFANAFAVANAFARAVA = T
Slelzlzlz 5 FlFIFII 518
7 o = ANARANAEACARARACS B
e L IS/t 7izlziylF Al
6
d S = L A A AT AL AT -
A A s AR Ar A G
| 8UpS
op i ielelairislalsigisislsteelete ol ol
JE!D.L A
1 RS SlZ|2|lF| 2|72 7| Flil7lolefjolelelol/l /Il 8
Yy — (=1 RIS rEC3K 3 <l I 78]
2 f4] CINANANA FAFANARANECI I CINANARE WA 76| ]
L, Z EIVAFAE AR AR AFARAFARERKARF S 3 5]
ol BUDS  |AY |
S FLOWERS| |\ |V |5] o| o WO O N F KRG Ofa [ [A AL SIS s[s] 2] Y]] ] Ot |®
21 RuITSET NN E B N R b B B B P I B B A B B e R I R R P I SIS N R
DATE C4125126|27\128(2%2(30) } |2 | 3 (45| é 7§9/0/ll£/5l4/5/617/8/9 0|21 22|23 (2412526 |127|28}

NUMBER ofF BUDS F’ER MERAN CLUSTER PER MEAN PLANT- 6,

NumMBER ofF DAYS Fa.owzame PERIOD PER MEAN GLUSTER PER MEAN PLHNT-— 16,17
NuMBER oF DRYS SETTING FRUIT PER MEAN CLUSTER PER MEAN PLANT~ /3./7

g1t



114

CHART NO. 56
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
SIXTH CLUSTER - PLOT II
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CHART NO,37

DETERMINATION OF BUDS, FLOWERS AND FRUIT SET

FIRST CLUSTER - PLOT III
DAILY RECORD
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CHART NO.38
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET

DAILY RECORD |

SECOND CLUSTER - PLOT II1I

- H_h.u“a.\- |

ShivoonN i ~ mi | [ 2 by | B t = ™ SRR -.M- %\N

ooon] Sl [N b PR IR NI LR EN N H R R R I R TR TH R 262
0 0
9 Dpe Ol O\K\:u
.q.u. M ~Yf (O U2 BN e 22 Ax
M ) ~) ™~ I~ /Tu > \@3
<4ER il | M| I | ~al [~ho ..,T X Koy
n -~ 0N ~IH ol ko ola] [~19 Ned o RN
b B -~ O Nof [0S 1] 1019] ofo} Nf ofef Nof N R
MR o ~of [nimf [N No ofof [Nol ol oM [0 [ [ oM [STRR
B 1] Nof [0 i (oo ||| o (e [N ~of [0} orf [olof L loN [Sol | | ] T foMf N | [ ]It |24
IR i e SN ] R N S (0] ] N} ~fof N [ufe] Nof [+ ofaf for] N [ [} MY KefolR
e of [ni iy /4— g ] o~ o] s _z_z— ] R [NR [N]SR o] [ ofof Mol Nl [opf Y fe<Fe N
I RIS ~Jof w4 N O] (oo o]l (o] o] Joafe] [wpof Joln [y [ ol ~of N R e R
g S N o [ofed g [ [l [if ol | isd o} RN i W [ o] Pk s N Nl N I N N ] PR
SUOL&] heof RHOf N oiof [m] ] o por ] i ol Jio~] bl IO [ fiof Ik N e (o] Nof [ i Molof fubf K] [RAEAR
Py 3 atfad o | ool Fold ol o o NN T It R o o] za— g a3 feapraf foal oo} 2_4— aij] o/l o] il D ouh_\k—ﬂ
wal =l HOL N LM M P e e 100 ] N O] Melof [ M| R (O] fo(of N [e] [ MY IR R PN NN R el
.m_rw SYE BN Be'Y ENIN RUA R R w O M 1ol | WL 0L I ] R LR e | ol (O] O NN P OIR
@< I BUR ECUE B Baln Bl BN B SR R R R R R R R R R R R AR IR R R R R R B B v Y
d of TN S EE BT B ~ 1IN F o] |im w L 101 LIOF | o §iod ol fof & pof § ol | bol | i M |0
& Bl e Inl B 0 110 W N wEEL ol o |l b N i ] 2N
2 I2] o mof kf | S 0 ~ ~ N IR M NI ENMENE 2
= IS N TN THo 0 0 0 N IR TN TN TR (2 12
1 RS N T ~ S o i BS
Hu el ~ 0 I M
&Y N 0 4 W o
< 0 >
20 | K B HNIMMIKBKHIFE PR BHIMIM|F | MM e e q NP \hm\ﬂ 1N

o (i
g B SRIEE 36 SRS m M M SEIER § a|a &<
DN Bl TR ﬂ; = S N SRS SN q & B o aQ
BELCLW BN WV R prin I B I BT R R e unjdioje I i IR IS SRS fsavwor)

NUMBER oF BUDS PER MEAN CLUSTER PER MEAN PLANT- 4,88

NUMBER ofF DAYS FLOWERING PERIOD PER MEAN GCLUSTER PER MEAN |PLANT—/2.17
NUMBER oF DAYS SETTING FRUIT PER MEAN ChULSTER PER MEAN PLANT ~ 8.96
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CHART NO,39
DETERMINATION QF BUDS, FLOWERS AND FRUIT SET

THIRD CLUSTER - PLOT III

DAILY RECORD
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__NUMBER of BUDS PER MEAN GLUSTER PER MERN PLANT -~ 6,75

NUMBER oF DAYS FLOWERING PERIOD PER MEAN CLUSTER PER MEAN PIMANT - /5.08
NUMBER oFf DAYS SETTING FRUIT PER MEAN. CLMSTER PER MEAN PLANT— /.96
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CHART NO,+40
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET
FOURTH CLUSTER - PLOT III
DAILY RECORD
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NUMBER OF BUDS PER MEAN CLUSTER PER MEAN PLANT— 6.58
NUMBER oF DRYS FLOWERING PERIOD PER MEAN GCLUSTER PER MERN PLANT —/4./7
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CHART NO, 4/
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET

DAILY RECORD

FIFTH CLUSTER - PLOT III
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NumMmBER oF BuDS PER MEAN GLUSTER PER MEAN PLANT — 7.7.5

NUMBER oF DARYS FLOWERING PERIOD PER MEAN CLUSTER PER MERN PLANT—/5.63

NUMBER ofF DAYS SEITING FRUIT PER MEAN GAUSTER PER MEAN PLINT—/3.78
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CHART NO.42
DETERMINATION OF BUDS, FLOWERS AND FRUIT SET

DAILY RECORD

SIXTH CLUSTER - PLOT III
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NUMBER OF BuDS PER MEAN GLUSTER PER MERN PANT— 7 42

NUMBER OF DAYS FLOWER/NG PERIOD PER MEAN GCLUSTER PER MERN PLANT— /Z 33
NUMBER OfF  DRYS SEMming FROIT PER MEAN GRUSTER PER MEAN PLANT — [3.46
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CHART 43

YIELD TABLES

PLOT I

(Weight in grams)

Number : First ¢ Second: Thnird : Fourth: Fifih : 8ixth :
Plant sCluster :Clueter'Cluster sCluster: Cluster.Clustg;L_ggggl_
1 i 773, 65 1063, so. 1132.40:  500. 8. 1026. s. 1642, 4. 6139,
2 : 726.45.10131§o. eag.vo? 1739. 1. 872. 7- 1441, 5. 6461.95
3 i B874.45: 848.45; 1082.10: 10;5.8. 657.0: 1346.7: 5824 .5
4 : 893.30: 750.60: 837.00: 1096. s: g18. 9: 1013.5: 5218.90
. : : H M
5 : 973.20: 565.90: 1036.00: 1002. s. . 1105. 3. 1005.7: 5687.70
6 i 611.10: 838.50: 997.10: 1312.7: 1020.5: 1334.0: 6113,90
7 i 825.35: 688,00: 991.30: 1770.9: 962.0: 1940.0: 7177.55
8 : 636.80: 649.80: 885.40: 1147.2: 846.1: 724.7: 4890.00
9 : ©95.20: 655.10: B805.00: 591.8: 234.7: 417.4: 3599.20
10 i 900.35: 753.50s 726.30: 1019.1: 843.0: 869.8: 5098.05
11 : 583.35:1153.70: 741.95: 1111.7: 893.8: 999.1: 5482.60
12 : 1460.00% 727.555 663,003 1001.0; 867.3:  716.6: 5435.5
gotg%qe 110151. 20.9696.90.10566 25.13309 3: 9948,0:13451.4:67123.05
v.W T : : : :
clueter : 1.87. 1.77: 1. 94 2.45: 1.83 : 3.47 : 12.32
m M H b . . . .
Weight : : : : : : :
Normal : 8691.2 189689.55: 9903.25:12308.3: 9080.8:12734.8:61687.90
Plants : : : : : :
Av.Wtper: : : : : : :
Cluster :  1.74: 1.80% 2.47: 1.83 : 2.53 ¢ 12.34

in Lbs.

1.98:

*
4
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CHART 44

PLOT I1I

YIELD TABLES

(Weight in grams)

Number : First : Seécond : Third : Fourth: Fifth : Sixth :
Plant 3jCluster;Cluster :Cluster: cluster.cluater.cluster: Total
1 : 886.65: 926,153 ;097.1. 1110 z. 1341, 4. 1218.4: 6579.90
3 i 675.80: 1585.30: 643.5: 955, 0 865, a. 590.6: 5315.40
5 3 475.25; 272,803 783.8: 304.4: 348.3:  892.0: 3076.55
4 : 974.47: 1121.80: 805.4: 668.0: 757.0: 698.4: 5025.07
5 : 654.50; 865.05: 853,01 735.6: 535.3: 242.8: 3866.25
6 i 777.42: 1465.70% 1117.3: 1368.4: 860.5: 1068.6i 6657.92
7 i 803.10: 1020.603 1045.4: 1087.4: 690.5: 909.4: 5556.40
8 : 824.35: 417.40% B869.8: ©33.0: 826.0: 836.6: 4707.05
9 11111.10: 468.70: 869.7i 975.4: 856.3: 882.9: 5164.10
10 : 689.90: 959.30: 809.5; 804.2: 1092.4: 400.3; 4755.50
11 : 919.55: 1181.60: 706.6: 723. 73 643,5: 553.3: 4728.25
12 :1086. 952 1184.95; 869, o 2304.1; 1364. 9' 536.0; 7225.90
Total +9858.94:11459,35:10470.1:11859.4:10161.5; 8829.2:62658.29
Av.Wt. : B : : : :
perclue: 1.81 : 2.1 : 1.92 : 2.18 : 1.85 : 1.62 : 11.48
ter Lbe: : : : : H :
Weight ¢ : : : : : :
Normal :9383.69:11206.45: 9686.3:11555.0% 9733.0: 7973.2:59537.64
Plants : _ & : : : : :
Av. WE. ¢ . : M : ) . s
per causé 1,88 ¢ 2.85 ¢ 1l.94 : 2.32 : 1.85 ¢ 1l.59 : 11.93
ter, Lbe: : : : : : :
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CHART 45

YIELD TABLE
PLOT III
(Weight in grams)

Number : First econd: Third : Fourth: Fifth : Sixth

: S
Plant  ;Cluster :Cluster:Cluster:Cluster:Cluster:Cluster Total

1 : 1581.353 716,72 774.9 509.4: 465.0: 289.5: 4336.75

t2 __t 1153.50: 740.9: B860.5 : 1040.3: B815.9: 762, 5378+ 90
4 : 1290,70: 569.6: 452,7 611.6: 201.5: 453, 3572.20
5 :_1649.90: 580.4: 778.0 849.6: 614.4: 549. 5022,.8
6 i 1140.00: 709.1:1118.3 : 1025.5: 1509.8: 594. 6098.10
7 .7 3 1364.0: ) 0
8 5 3 1 2
9

so jestasoc oo oc|tn|ou|osise oo |os ec]or|es joafre
&
W
*
N
*

i 961.80: 760.6: 585.7 : 1074.1: 497.8: 4234.20
10 : 808.65: 476.0: 643.9 : 677.1: 966.4: 469.1: 3439.35
11 : ©94.20: 781.4: 793.8 : 653.0: 074.0: 590.7: 4587.10

i 1016.90: 982.1: 795.7 : 881.63 082.6: 694.7: 585360
13____:  620.40: 487.3: 691.8 : 068.6: 740.0: 648,13 4156.30
14 1 507.90: 714.4: 789.8 1 717.bin B47.0: 300.8: 5947.40
15 3 643.85: 553.8: 606.7 & 204.5: 322.8: 264.9:  5596.05
16 3 419.90: 607.5: 566.5 3 661.0: 740.2: 591.0:  3285,90
17 : ©00.90: 1145.3: 983.0 :  886.0: 1286.5: 1209.8: 6411,80
18 : 767.80: 1187.0:1148.0 : 501.9: 888.5: 1494.1: 5987.30
19 : 1191.70: 1193.1:1078.1 : 1564.8: 1073.6: 1305.9:  7506.60
20 : 825,153 629.9:1118.0 : 473,7: 1138.0:  799.7:  4980.35
21 : 707.10: 637.9:1001.6 : B56.8: 778.0: 5238.7:  4399.50
28 3 1079.90: 995.1: 784.8 : 957.8: 603.7: 1005.7:  5426,50

LI LAl

© B9B.73: 735.4: 774.4 i 746.1: B17.5:  420.9:  4193.05

24 : O72.80: 1147.9: 689.4 : 757.4: B896.2: 460.6: 4923.80
Totals :22763.47:18389.3:13393. §;§437.8:20633.6:15563.7:115081.87
Av.Wtper: s : : : : :

Cluster : 2.08: 1.68: 1,77 ¢ 1.68 : 1.80 : 1l.49 : 10.57
in Lbs. : : : : : H H
Weight : : : : : :
Normal : 8617.90:7534.90:7805.50:68351.40:8986,8017094.20:46390.70
Rlants ¢ 3 : : : : :
Av.Wtper: : : : : : :
Cluster : 1.89: l.66: 1.72 ¢ 1.40 : 1.98 : 1.59 : 10.23
in Lbs. : : : : : : :
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