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EFFECT OF DEPTH OF PLANTING AND SEZD TREATMENT ON EMERGENCE

OF PZRIECT AND IIMPrXRFECT SHEARED SUGARBEET SEED
I. INTRODUCTION

It has lonz been the hone of the Susar Beet industry to elin-
inate the hand labor now necessary to thin the beets, The hand labor
amounts to thirty-seven per cent of the total cost of producing sugar
beets according to the data of Wright (15). The industry has attempted
to solve this problem by shearing the beet seed in the hope of getting
single seeded segments, The sheared seed has several advantages over
the unsheared, or whole seed ball, seed In that the sheared seed may be
rlanted at a reduced rate which results in easier thinning, less disturb-
ance of the beets at thinning, and less competition prior to thinning.
A disadvantaze of the sheared seed is the difficulty in securing en
adequate stand, due either to poor germination or to poor emergence, to
use the mechanical blocker or cross blocking with a cultivator.

In the following pages 1s described an investigation of some
of the factors thought to influence the germination and emergence of

sugar beet seed.
II, REVIZEW OF LITERATURE

Rudolfs (8) in a study of the stimulating effect of various
salt solutions on several kinds of seed reported that the rapidity of
germination varied with the kind of seed and that some were benefited
by dilute solutions of the verious salts.

Stone (10) reporting on the development of analytical methods
in European seed laboratories states that beet seed should be soaked

for four hours in pure water and then after chaniing the water, soak
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for three more hours prior to a germination test.

More recently Jackson (U4) showed the beneficial effect of
sogking on beet seed germination, end also that soaking for two hours
gave as good results as longer periods.

Garner and Sanders (3), believing the thickness of the peri-
carpal tissue to be the causal factor in the poor germination of sugur
beets, milled some of the seed and also souked some seed in sulphuric
acid. They re.orted accelerated and increased germinetion with these
treatments, but failed to show consistent benefit in the field.

Tolman and Stout (11) used synthetic growth reculating sub-
stances as a dust applied to the sced and elso as a spray on the foli-
a9, They reported no significant benefits either in tﬁe field or in
the greenhouse.

Tolman end Stout (12), in a study to explain the beneficilal
action of washing, concluded that in sugar beet seed-ball extracts the
toxic effect on germinatinz seed was due largely to ammonia released
by enzymatic hydrolysis, They state, "The removel of water soluble
nitrosen fractions from the rericarpal tissue affords an explanation of
the beneficial effects of washing or sos&king some seeds prior to germi-
nation tests." Little benefit was reported from washing the seed when
planted in the fileld.

Tolman and Stout (13), in a more recent work, showed that in
the shearing process sometimes the true seed is exposed. In this study
there was about twenty-five per cent of the shesred seed units thst
were €0 broken as to expose the true secd. In tests conducted they
found no diffsrence in germination of the perfect sheared seed and the
whole seed ball with single germs. In the imperfect sheared seed 15

to 20 per cent germinated abnormally. In soil tests very few of the
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ebnormal germinating seeds emerged when planted at & depth greater than
one-half inch., As a result of these tests ths authors believe that the
seed should be planted as shallow as moisture will permit.

The molsture requirement for germination was studied by
Leach, Bainer and Doneen (5). These workers found that beets would
germinate at a water content Just slightly over the permenent wilting
percentege, and that pelleted beet seeds required a lonier emergence
period than either whole or segmented (sheared) seed. They also found
that at the lower temperatures the seed required a longer emergence
period. Although the hijsher temperatures and increused moisture favor
emergence, Afanasiev (1) reports that these are the most favorable con-
ditions for seedling disease injury.

Younz (16) states that control of seedling discuses can be
effected with the use of: 1. adequate organic matter; 2. 1if the
disease 1s known to be severe, 400 to 500 pounds of 0-20-0 fertilizer
planted with the seed; 3. loose soil in good tilth; and 4., thinning
and cultivation as soon as possible,

Farnsworth (2), working with some heavy soils in Ohio, came
to the conclusion that if the soil has an eair capacity of 12 per cent,
aeration should no longer be a limiting factor for the growth of sugar
beets.

Vogelsang, Schupp end Reeve (13) report that pelleting of
sheared sugar beet.seed gives a more uniform seed distribution at
olanting time,

There hes been extensive investigation by the plant breeders
to develop unilocular seed. Owens, Smith end Musser (5) report some
progress, Russian workers have also reported the development of single

cermed strains,
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III, METHODS OF EXPIRIMENTATICN
Seed and Seed Treatrent

Three kinds of shecared sced were used. The first, variety
unknown, was used for greenhouse plantings 1 and 2, and field olanting
I. The second, US 215 x 216, 194L4-L45 production, was used in greenhouse
planting 3 and field planting II. The third was the pelleted seed, The
pellet number was 801% and was pelleted with %% Cupricide, and 10%
treble super phosphate, contained in an inert binder, based on the dry
welsht of the seed before pelleting.

The seed treatments are listed below, Treatment 1 is the
control or untreated sesd. In greenhouse planting 1 and 3 and field
planting II, all seed, unlecs otherwlse stated, and the pelleted sced
was dusted with a funzicide. In greenhouse planting 1, the fungicide
was Ceresan end in greenhouse plenting 3 and field planting II, the
funcicide was Arusan., Treatment 2 is the washed seed, In all cases
this seed was washed for two hours. The washing was accomdlished by
pPlacing approximately one pound of seed in a four-zallon glazed earth-
enware Jer Into which tep water was introduced from the bottom., The
seeds were held in the jJar by a cheesecloth fastened over the mouth of
the jer. Treatment 3 is the salt (NaCl) treated seed. This seed was
washed as in treetment 2 and then placed In the various salt solutions.
In oreenhouse planting 1, immersion was for two hours and in the rest of
the plantin-e for one hour. Treatment 4 is also salt treated but dif-
fers from treatment 3 in that at the end of the immersion period in the
salt solution the seeds that were floating were sclected for use in
this treatment. This treatment in field planting II and greenhouse

planting 3 consisted of washing in water for en hour, placing in the



salt solution for an hour, separating the floating seed from the seed
that sank, and then washing in water for another hour. Treatment 5
differs from treatment 4 in that the seed selected was that which sank
in the salt solutions, Treatment 6 in the field plantinzs was an attennt
to puddle the soil by adding water to the soil over the planted seed.

The seed ussd and the method of planting were identical to treatment 1
in every other res,ect. Treatment 7 was the use of the pelleted seed

describved previously. The germination of these seeds is shown in Table 2.
Soil and Planting

Field Plantings

The field ploty were set up in a split plot design with three
replications, Planting was done with a Plantet Jr, hand planter. The
rows, completely randomized within a given depth, were 20 inches wide
and 30 feet long in plantinz I and 20 inches wide and 60 feet long in
plantinz II, Figure 1 shows the plot design of the field plantings.

The first plantinz was mads on a Hillsdale sandy loam that
showed a marked tendency to puddle (figure 5) and the second plenting
was made on a Conover silt loam that did not exhibit this tendency to
eny extent (figure 6). Unfortunately these plantings were not made at
the same time due to the wet sprinz. Field planting I was made the
tenth of June, and plantinz II on the eighth of July, 1947,

Greenhouse Plantings

The soill used in all greenhouse plantings was a Brookston silt
loam obtained from the Ray Cook farm in Clinton County. The containers
used were wooden flats,

Planting I

This planting was made April 27, 1247. Four rows were made



in each flat., Fertilizer (2-16-8) was added at the rate of 200 pounds
per acre in &ll flats except flat 10. The scseds were dusted, except
for flat 10, with Ceresan and planted one inch avart, 100 to a flat.

In flats 1, 3 and 9, the soil was moist enough to compact,
but was below the lower plastic limit. Comvaction was accomplished by
means of a 12 mm, glass rod which was placed over the seed. Pressure
was applied on the rod. The seeds were covored with loose soil to the
depth stated. The remaining treatments were made as previously described,
and as enumerated in Table 1, vlantinz 1. The depth of planting was
one-helf inch unless otherwise stated.

Planting II

The spacing of the seed, two inches epert, was made by a
resced board placed on the air dry soil, One sesment was placed by
hand In each mark end pushed to the proper depth with the blunt end of
a wex pencil. The number of segments per flat was 240, excepyt for flat
9, which contained 195. The date of planting was June ll; 1947. The
treatments are as previously described and as listed in Teble 1, plant-
inz II.

Planting III

Planting III was made on the 15th of July, 1547. The spacing

and planting was done as 1t was 1n planting II. The treatments, pre-

viously described, are contained in Table 2.
Counting and Wetering

The counts were made until a constant or decreasing value was
obtained for all flats. The total count was made end also a count of
"beet hills" that is, the spacing was such that seedlings per segment

could be counted.
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The watering, done with tap water, was accomplished by use of
a flaring rose attachment on the hose. This applied the water in a fine
spray which was done to prevent puddlin-s of the surface soil., The flats
were watered heavily at each application which was made when the sur-
face avpeared &alr dry. This method of watering was used in an attempt

to control seedling discases,
IV, DISCUSSION AND RESULTS
Grecnhouse Planting 1

Soill-seed contact was thought to be en important factor in
the germination and emergence of sugar beet seed. Since it was shown
by Tolman and Stout (12) that the poricarpal tissue released ammonia
whon it was hydrolysed it seemed logical to assume that the clay would
edsorb the released ammonia by base exchanze and that the adsorption
would be greater if the soil-seed contact was increased. Also com-
paction would decrecase the pore size near the sced therefore it was
agsumed that the water would be more abailable giving a more rapid
emergence, With these thoughts in mind two flats were set up in the
lzboratory in which the soll was cormpacted at the seed level in one and
in the other the soill was left looge. Wetering was accomplished by
Placing the flats in a shallow pan containing water. The germination
and emergence in the loose flat was considerable the better. No counts
were made of this planting. This treatment was included in the plant-
ing in the greenhouse and, as before, there was considerable difference
in favor of the loose soil (18%) at the one-half inch level. In view
of these results the comractlon treatment was discontinued. Also includ-

ed in this planting were treatments 2, 3, 4 and 5. The results are



given in Table 1. The washing seemed to give no benefit over ths con-
trol. The separation in the salt solution avpeared to be sinificant,

giving a 26% difference in favor of the floated seed.
Greenhouse Planting; II and Field Planting I

These two plantings were mude with the same seed znd &s much
as poseible the same treatment. It was thougrht since the separation
was between perfect and imwerfect sheared seed that the difference
should be grezter at the greater devths as pointed out by Tolman and
Stout (13).

Treatnent 3 was included to see if the salt had any effect by
itself., The pellet=d seed was included in the greenhouse planting in
an attempt to determine the comparative rate of emersence. Other work-
ers have reported a longer emersence period for the pelleted seed at
comparatively low temperatures.

A statistical anelysis was made of the results from tha field
plentinz., The final table of the statistical analysis 1s shown in
Table 4., The treetment was hishly significant and the depth significant.

A higher concentration of selt was used in this treatment in
an effort to more completely . separate the periect und imperfect seed and
to see if such a concentration might not be somewhat toxic., A prelim-
inary germination test on seed soaked in 145 NaCl solution showed no
toxicity.

The seed was not treated with a fungicide in an attempt to
find out if the salt had any effect on seedling injury due to disease.
No siznificant difference in incidence end injury due to diseese appeared
among the treatments, Fertilizer was not added because of the difficulty

in even distribution and would, therefore, add an iimeasureable factor.



Significant differences were shown between treatments, with
the exception of treatmont 2 and 3. A significant difference between
depth 1 end 3 was shown but not between 1 and 2, or 2 and 3.

The differences shown in the field were not as great in the
greenhouse planting, except between treatments 2 and 3, which would
appear to be significant.

The rate of emorgence of the pelleted seed grpeared to be
slower (Teble 3). This is in egreement with the results of other work-
ers., Treutment 5 seems to be slower in emergence than treatment L4,

The low emercence obtained In all treatments in this planting
seem to indicate the benefits of the use of a funglcide for seedling

disease control.
Greenhouse Planting IIT and Field Planting IT

Tolmen end Stout (12) showed that the benefit from washing
varied greatl& with the seed used. The seed selected for these plant-
ings showed very little damase due to shearinzy, This seed was used to
determine if the separation was between perfect and imperfect sheared
seed, and if such a ssparation would be beneficial where the seed
showed little shearing damage. It was also hoped in this planting to
determine the effect of aeration on emergence.

The results are given in Tubles 2, 5 end 6. It is seen in
the statistical analysis, no sisnificant differences were obtained
elther due to treatment or to depth. It is the author's belief that
the results for depth 1 are low in the field planting due to poor cover-
age. The field had been worked at right ancles to the direction of
planting and in the depressions the seed was not covered. However since

this trouble would be experienced in any field planting at this depth
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no attempt was made to correct it.

The results of the greenhouse planting are in good asreement
with the field planting and also showed no significant differences.
Both, however, showed a slizht depression due to the use of the salt.

As was expected, the pelleted seed gave a better distribu-
tion of the seed in the row.

In an attempt to determine the cause of the great difference
between the two plots, soll samples were taken and the total pore space

end. distribution of pores were made.

TABLE 7 - PORE SPACE DETERMINATIONS
e e e e e e

Field Planting I Total Pore Space Non-Capillaxry Cavillary

Pore Speace Pore Space
Sample 1. 59.5 29.3 30.2
2. 64,2 32.5 31.7
3. 63.0 36.1 26.9

Field Planting II Total Pore Space Non-Ceplllary Capillary

Pore Soace Pore Spuce
Sample 1. 74,0 36.6 37.h4
2. 75.6 ko.o 35.6
3. 7.2 k3.7 355

* The pore space is expressed as the per cent of the total volume of
the samle.

The camples were taken in order of stend and growth, il.e.,
sarmple 1 represents the poorest growth, sample 2, the average growth
and emergence, and sample 3 rspresents the best growth and emergence.
It is seen thet there appears to be good correlation in spite of the
limited number of samples. The differsnces would probably have been

rreater In undisturbed samples., Tield planting I had soil that was
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quite corpect (Fizure 5) and 1t was noxt to ii.-ossible to secure cores

of soil that were completely undisturbed. The soil in the second :slent-
iny was loose and swisles were eusily tcken in a neerly undisturbed stote
(Fizure 6). The sarmples were tclken with &« Coile earrler and the distri-
bution of Zores wuas determined on a »¥ toble usin; the riethod of Learer
end Shaw (5). Xurther evidence thut voor aerution and compaction was a
najor factor in the differsnces obtainad wuas that the beets hud the sare
s»indly azpearance as those grown by Smith (2) on artificially cormjacted
soil, In view of this evidence it is belisved that the fi-ure (12)5) ob-
tained by Farnsworth (2) for minimum air svace is too low, at least in

8oils that show a tendency to puddle on the swflace.
V. SUMMARY AND CONCLUSICHS

The results of this investigation surzest the following noints:

1. That compaction of the soil 1s detrimentel to the emergence
of sheared suzer beet seed. From a practical standpoint this means a
loose seed bed, use of soil that is not easily pruddled, and the liberal
use of organic additions in a rotetion that included susaxr beets,

2. The use of salt solutions offer a possible method of seypa-
reting perfect and imperfect gheared suar beet seed when the seed is
damaged in the shearing: process.

3. Felletinz of the sheared seed gives a better seed distri-
bution but requires a lonzer emer;ence period.

4, The seed should be planted as shallow as possible in soil
that has a tendency to puddle and in this soil should bé planted et a
higher rate. One inch seoms to reuresent the maxirum de:th to be used
where the moisture content of the soil is edequats,

5. 2Planting at one-half inch depths require a level swrface

when plented in the field.



-] 2=

Figurel. General pictures to show differences due to depth in Field
Planting I, The more distant plot also showed this difference. From
right to left the first six rows were-Depth 2, the second Depth 1, and
the six rows on the left were Depth 3. Soil differences as shown by
growth appeared to be great. It is noticed that treatment 6 is almost
a failure at Depth 2 and Depth 3.
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Figure 2, This picture shows the difference obtained in emergence

between Depth 1 and Depth 3 in Field Planting I. The row to the left
of the Depth 1 card and the row to the right of the Depth 3 card are
the same treatment. (treatment 4)



Figure 3. This picture does not show the typical difference obtained
between Depth 1 and Depth 2. There were no border rows that were of
the same treatment., The row containing the Depth 1 card and the row
to the left of the Depth 2 card are the same treatment.
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Figure 4. The top picture is Depfh 1, the middle-Depth 2, and the
bottom-Depth 3. The right flat in each case is treatment 4. The
higher percentage of emergence obtained with treatment 4 over treatment

5 is observed. The effect of depth is clearly evident in these phote-
graphs, These flats were part of Greenhouse Planting II.
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Figure 5., This close up of the soil in Field Planting I shows its
puddled condition, and the poor growth and emergence of the beet
seedlings. This picture was taken sixty-three days after planting.

The beets are typical of much of this planting, and are small and
spindly. Compare this photograph with figure 6.,
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Figure 6. The granular structure of the soil of Field Planting II

is shown in this photograph. The beets in this picture are typical
of the entire planting, and show vigorous growth and a dense stand,
This photograph was taken forty-five days after planting. Compare

with figure 5.
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Figure 7. A general view of Field Planting II showing the uniform
excellence and growth obtained in this planting. Little difference
could be observed due to depth of planting or to treatment.
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TABLE 1.

SUMMARY OF GREENHOUSE PLANTINGS

Planting I
o o R Gent
~. 2 o er Cen
Flat Seed Treatment Seedlings Brergence
1., 1/2 Inch pressed. 86
2. 1/2 Inch control. 103 82
3. Surface planted pressed in slightly. 80 69
4, Washed two hours in water. 108 79
De Washed two hours in water; soaked two 112 76
hours in 2% NaCl, Seed used floated.
6. As in Flat 5 except the seed used sank 78 6l
in 2% NaCl solution.
7. Repeat of Flat 5. 116 82
8., Repeat of Flat 6. 69 56
9, 1 Inch pressed. 76 59
10, 1/2 Inch with no fertilizer or Ceresan. 90 66

! _————— —
Remarks: All flats had 200 pounds of 2-16-8 fertilizer applied in the
row except Flat 10, All were treated with Ceresan except Flat
10. The soil used was & Brookston silt loam, Date of Plant-
ing was April 27, 194T.

Planting II

Total -“ﬁgf Cen£

éeédlings

Seedlings Emergence Per Segment
1, 1/2 Inch Control 178 590 1.3
2. Washed 2 Hours in Water (1/2") 224 60.5 LoD

3. As in 2 end sosked 1 Hour in
10% Nacl (1/2")
L. As in 3 and the seeds used (1/2")

156 46.0 1.4

| floated in the salt solution g 63.5 1.5
5. As in 4; seeds sank (1/2") 141 42,5 1.L
6. Pelleted (1/2%) 191 61,7 1:3
7. 1 Inch Control 114 38.7 X2
8. Washed 2 hours in water If) 162 46,0 1:5
9. As in Flat 3 kg 70 22,0 126

10. As in Flat L (1 170 43,0 L
11, As in Flat 5 i 112 34,2 Yk
12, Pelleted 1 120 18.% 3.1
13. As in Flat & I=1/2%) 150 13.0 1.5
14, As in Flat 5 1-1/2" [An ~ 20,4 1,3

Soil Used: Brookston silt loam,
Date of Planting: June 11, 1947.
Seed Used: Variety is unknown, but is the same as used in Fileld Plant-

ing I.
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SUMMARY OF GRIEZNHOUSE PLANTINGS

Planting III

eatment

w ‘é
Ty Totud

Per Cent
Irer~ence

Seodlings

1. 253 72.2 1.5
2. 2Ll 65,7 1.5
3. 27h .7 1,6
4, 237 66.3 1.5
5. 249 634 1.5 |
1 Depth 3
1. 210 63.7 1.4
2. 202 61.3 1.4
3. 202 60,0 1.4
L, 184 50.7 1.4
5. 136 55 .0 1.4
Palleted 157 54,8 1.2

= = = =

—_—— ———
Seed Used:

US 215 x 216, 1 BE-I5 production.

This

= — ———— _
is the sanie sced

and treatment as Field Plenting II excewrt the pelleted seed
is not planted at the %»inch and 1 inch lsvel; also treat-

rient 6 is not included.

~

Germination Tests*

Seed used for ¥Field Planting I and Greenhouse Planting II

Seed Division,

Per Cent Per Cent
Treatnent Gerrmination Treatnent Geriination
1. 75 L. ~ 01 =
2. a2 5. 70
3. 70 Pelleted L7 ,
Seed used for Field Piantin; II and Gresniouse Planting ITI
1. 2 4, 0o
2. 85 Se i
. 7 6. R

—— —— —— —
* These tests were made by the Michigzun State Department of Asriculture,
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SUMMARY OF FIZLD PLANTINGS

Field Planting I

Depth 2 Bgfth z Mieen

1% 15,0%% 11.7 5.2 11l.97

2. 3540 22,1 10,4 22,77

3. 30.6 25.0 7.0 22,87

4, 40,1 31.6 12.7 20.13

Se 314 18.2 4,8 16.13

0, 9.2 2.3 3.3 4,93
Mcun 20,09 15,03 7.23

=
* Refers to seed treatuent, ** Per Cent Emergence.

Treoatment 1, Control.

Treatment 2. Seed was washed two hours in water.

Treatment 3. Seed was washed two hours in water and then soelked one
hour in a ten ser cent solution of sodium chloride.

Treatment 4, As in treatment number 3, but the seed that flouted in
the ten per cent sodium chloride was selected.

Treatment 5., As in treatnent number 4, but the seed that sank was
selocted.

Treatrient 6. After the seed wus sown, water was poured over the soil
in the seed row.

SUMMARY OF PRE-THINNING COUNT

Field Planting I

| Deptn 1 " Inches Times Per Cent T Mexinum
(2 inch) Treatment Containing Factor* Imergence Gap (inches)

2 2
Deﬁfh 3 1, 3.2 Te3 5.2 2.
(15 inch) 2. 12,0 12.0 10,4 27.7
i’ 7-5 907 700 33.2
L, 12.2 15.9 12.7 27.0
Se 5.5 5.6 4.8 21.3
0. 1.9 L, . 63.5

* This factor was used because the rate of seeding varied so greatly,
and this column represents the result of multiplyins the "inches con-
taining beets" by a factor for comparison,



SUMMARY OF PRE-THITNING COUNT

Fleld Planting II

W — —— Tty

ches

Seed RN . . ) Per Cent Per Cent Maximum
Contuining Sinsle Double Multiple Drergence Sing:les Gep (inches)

1, 53.6 23,7 20.2 15.0 102.0 30, .3
2. 61.7 20.9 12.5 16,3 100.5 RS L. 7
3., 1.8 23.8 15,0 10.0 el L T3 5.7
L, 3.7 25.7 15.3 13.0 2.6 47,2 5.5
5. 13,5 22,2 15.3 10.0 3.k 15,0 5.7
5. L7 20.2 1L.3 1,7 29,5 0.5 7.0
7. L7.5 27.3 __12.2 3.0 3.5 57.6 5.7 |
| " Deutn 3 (1-1/2 Incnes) _
1. 51,7 22,0 15.0  13.7 ok, o 12,5 5.7
2. 45,7 23.5 13.5 a7 70.0  50.3 0.5
3. 13,6 2h,7 14,0 0,8 SERN 5045 7.7
L, 545.3 oh,2  11.8 9.3 72.5 52.3 3.0
5. 15,0 21.2  13.7 10,2 3.5 +7.0 6.8
[N Li.2 21,2 11.2 3.2 05.4 51. 8.2
Te 45,0 22,3  12.0 4,7 71.0 63.7 ___ 1.0

SEFD TREATMENTS

Treatment 1., Control.
Treutment 2, Vashed two hours in water.
Treatment 3. Washed two hours in water, and soaked one hour in 2% NaCl.
Treatment 4, Washed two hours in water, but not consecutively 1.e., washed
one howr, soaked in &) NuCl one hour, washed onec hour. The seed
that floated in the 8% NaCl solution was selected.
Treatment 5. As in treatment h, except that the seed that sankk was used.
Treatment 6, Water was added in the row on the soil after the sced was planted,
Treatment 7. Seed was velleted with 109 treble suver phosphate «nd 7%$ Curri-
cide, This was contained in an inert binder.

MISCILLAITLOUS

Date of Plantini: July 8, 1gL7 Seed Used: US 215 x 216
Date of Counting: August 2, 1947 1944-45 Production.
S0il Type: Conover egilt loam Sheered.

Arproximate rate of seedinz: 7 pounds ver acre.
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TABLE 6.

TABLES OF STATISTICAL ANALYSIS

Field Planting I

ket Degrees of Sum of Mean F
Block 2 213,04 106,52 7. 4T7%
Treatment ) 3,280,42 656,08 46, Ol
31, x Tr, 10 1h2 46 14,25 49
Depth 2 4,110.67 2,055.33 12,09%
D. x Bl, L 680.18 170,04 5, OL¥**
Do x Tr. 10 893,47 89.35 3,07*
D. x Bl, x Tr, 20 582,25 29.11

Difference required for significance of Treatment: 3.96.
Difference required for significance of any one Tr.: 29.55.
Difference required for significence of depth: 12.06.

Field Plenting II

2 e
Block 2 815.08 L07.54 2.52
Treatment 6 1,251.54% 208,59 1.5
Bl. x Tr. 12 1,618.66 134.89 1.40
Depth 2 2,398.76 1,199,308 %.59
D. x Bl. T 727,69 161.92 1.89
D. x Tr, 12 1,566.2% _ 130.52 1.36

No significance found.
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