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ABSTRACT

A two year study was carried out ét fhe Agri-
cultural Research and Educatioh Centér, Beqgqa'a, Lebanon,
to evaluate the possibility of growing sugar beet seeds
by the winter-annual method, Three varieties Pedigree E,
PédigreeﬂSSA and Polyrave were planted on three different
dates, Septemberll,IIS and 30 in 1963 and 1964, Data were
recorded 0n seed yield, seed quality and other agronomic
characteristics,

Among the three varieties studied Pedigree E
produced the best quality and the highest amount of seed.
The size, viability and seedlings per 100 seed balls were
found to be distinctly superior for Pedigree E,

Sugar beets planted in early September produced
45,5 per cent more seed than.those sown at the end of the
month, Bolting, eariiness in maturity and root yields
were found to be superior with the early plantings, The
data for ' plant heights and number of seedlings per 100
seed balls of the beets planted on different dates varied
considerably during the two years, Seed size and viability
were gffected very little by the three different plantings
made in September, |

Sucrose content_of the roots was not affected by

the three varieties or the three dates of plantings,
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INTRODUCTION

Sugar beets supply more than one-third of the
ﬁqudis sugar (1), Most of the European Cnuntries and
the Middle Eastern countries depend for their sugar
supply on sugar beets grown at home and on imported sugar,
Successful production of sugar beets is usuaily limited
to ?he farms that are located within 75 to 100 kilometers

of a sugar beet factory, Lebanon established a sugar

. beet factory in the Beqa'a in 1958, Before 1958 the

sugar beets grown in Lebanon were sent to a factory in
Homs, Syria, Due to the heavy cost of transportation,
sugar beet production was limited, After the éstablishing
of the factory in Lebanon the production increased from
3,000't0ns or 1,300 dunums ef land im I95H8 te 72.682 teons
grown on 17,600 dunums in 1964™,

The countries in the Middle East obtain their
sugar beet seed from Europe, Lebanon imports sugar beet
seed costing approximately 60,000 L.L. annually, Sugar
beet seed requirements in Iraq and Syria are much higher
than those of Lebanon,

Sugar beet seed is produced by two methods, namely
1) the biennial method and 2) the winter-annual method,
The production of sugar beet seed by the biennial method

is costly, laborious and requires two years, The winter-

X Production figures obtained from Lebanese Sugar Factory,
Dunum = 1,000 square meter,



—

annual method, which was evolved by the joint efforts of
the United States Department of Agriculture and the New
Mexico Agricultural Experimental Station, requires less
money, less labour and the éeéd can be produced in one
year, The principle behind the winter—annual method is
that plants subjected to photothermal induction of 45°F to

55°F for 90 to 110 days, produce enough hormones in the

EK\\ roots which initiate bolting (38), The climatic con-

'\adition of the central Beqa®a plain (Table Lf‘pp,‘lé);where

most of the sugar beets are_growni'seems talbe suitable
for the production of sugar beet seed by the winter-
annual method,

The purpose of this study, therefore, was Lo
evaluate the possible degree of success in-sugar beet seed
production in the.Beqa'a, Lebanon, by the winter-annuai“
method, Diﬁferent varieties and different dates of
planting may influence seed production, Therefore, three
varieties (Polyrave, Pedigree E and Pedigree SSA) were
taken, These were planted on three different dates;
September 1, September 15 and September 30 in 1964 and
1965, Seed yield, seed size, germination percentage, seed
shattering habit, roof yield, sucrose percentage and other
characters were studied,

If sugar beet seeds can be produced successfully
in the Beqa'a by the winter-annual method, this would

eliminate the regular importation of seed and help to



stabilize the sugar beet industry, Also, farmers in
Lebanon could earn an appreciable amount of money by

exporting sugar beet seeds to the neighbouring countries,



REVIEW OF LITERATURE

The conventional method for producing sugar beet
seéd used extensively in Europe is by the biennial method
wﬁich requires two years, In this method seeds are planted
to grow the vegetative plants during the.first season,
stored over winter in pits or.field trenches.. The plants
are”réset in the field the following spring for seed .
prﬁductinn, This involves much tiﬁe, labﬁuf and wé§ foun&Jf"
not to be feasible in many countries that desired fo
produce their own seed {18, 81, 38), In an observation
te find out the best time of planting in.New Mexico in
1923, according to Brewbaker (7), Overpeck and Elcock
found that early fall planted sugar beets would live over
the winter and produce seed stalks upon resumption of
growth in the spring, This led to vigorous research on

sugar beet seed production by the winter-annual method,

Temperature and light

The principle behind the winter-annual method of
beet seed production is the response of‘plants to photo-
thermal induction, In vegetative plants, the reproductive
phase of growth, the seed stalks and flowering branches,
can be induced by cool temperature which is known as

thermal induction, Length of day or photoperiod also



influences the reproductive phase of growth, The effect
of light and temperature on reproductive deveiopment_is
jointly known as photothermal induction (38), Owen,
Garsner and Stout (23) and Stout (39) stated that develop-

‘ment of the seed stalk and flowering is brought out by the

E{_Gumulative effect of long photoperiods following cool

temperature, Photothermal induction produces one or

more- flower inducing substances or hormones, Owen,
Garsner and Stout (23) stated that in some cases prolonged
thermal induction influences reproductive tendency so
strongly that the tendency for seed stalk initiatioﬁ.
continues for some time even in distinctly unfavourable
environmental conditions for seed pfodﬁctioﬁ;

The relative importance of thérmal and phutd?
periodic induction varies with different types of beets
according to their genetic make up'(23,'7). .ﬁlrich (41)
also stated that there are interactions of climate and
variety on rhot growth and sugar production,

For the production of the sugar beet seed by the
winter-annual method, the winter should be mild enoﬁgh
So that the seedlings survive and at the same time the
cool period must be long enough so that the thermal
induction is adequate which is essential for the repro-
ductive phase of growthlin the following spring, The most

effective thermal temperature is in the range of 45°F to

55°F which must prevyail fer a period ef 990 te 110 days,



~depending on the genetic make up of the beets, The vege~—

tative phase of growth is favoured when the temperature

goes above TOOF. Temperatures close to freezing are not
 :favourahle for thermal induction as the metabolic acti-

vity stops (38), Stout (39) found that there was no or

—

H?hxzhliftle induction at -1°C to -0:5°C, There was very
little.seed stalk development even when the plants were
 subjected_t0 a ‘17 te 18 hoar photoperiod for 50 days, The -
‘most effecfive thermal inductive temperature was only
'ﬁiightly over 6°C, Hawthorn and Pollard (16) foumd in @n
experiment with the sugar beet variety Crosby Egyptian that
theie was 100 per cent bolting when the plants were grown
at 50°F to 60°F but only a few plants bolted ét 6Q?F,to
TOOF. No bolting was in evidence when the plantS-WEre
grown at tempefatures above T0°F, Stout (39) also
revealed the same result with another variety;

Adequate thermal induction is reduced or
neutralized if the plﬁnts are subjected to warm tempera-
tures following cool temperatures, and this is referred
to as reversal of thermal induction, The rate of
refersal was approximately twice as fast at 19.3°C as
at 13,200 and at about 25°C it was the maximum (39), It
may be considered that this induction process exists in
a state of complete reversibility until the development of
sufficient seed stalks which will partially prevent the

reversal of reproductive development, Even warm mid-day



temperatures during the favourable cooler period, may so
counteract the effect of cool temperature thaf little
thermél induction will result, The most favourable
temperature for induction was found to be where the cool
~temperature prevailed continuously over a long period,
and the transition from warm to low temperature in the
fall and from low to warm temperature in the spring was

- gradual and long (39), Owen, Garsner and Stout (23) also
stated thét photothermal inductinn.is frequently refersed
,éitﬁer by decreasing the length of the photoperiod or by
increasing the temperature, This reversal may cause the
plants to turn to vegetative gruwth'even.afﬁer the;plantg
have started the reproductive phase of growth,

- Steinberg and Garner (37) stated that change in

temperature may modify to some extent the effect of length

of day and vice versa, although the mode of action is not

the same, He found that flowering in sugar beets occurred

in 65 days with an 18 hour day when kept at a continuous

0 | . :
60 'F temperature, However, with increase of temperature

the effectiveness of an 18 hour day progressively decreased

Several varieties of sugar beets flowered freely without
material thickening of the roots when exposed to 16 to 17
hour days at a mean témperature of 550Fn Owen, Garsner
and Stout (23) stated that sugar beets can be kept vege-
tative throughout the year in an eight hour day, even if

they are subjected to temperatures of 33°F to 360F,



Gaskill (14) stated that two successive gene-
rations of sugar beet seed can be grown in 12 months with
iOO per cent flowering, when illuminated continuously
and maintained at a temperature of 46°F to 490F, Stein-
berg and Garner (37) said that with supplementing light
at night and avoiding high mid-summer temperatures, as
much as five generations of mature beet'seed-can be
~obtained in one year, Seeds mature at 52 to 66 days
after planting,

Poehlman (31) stated that cool temﬁéfétures of
SSQF and 45°F for a period.of.two tﬁ'thfee mdnths are
desirable to keep the beets in a semi-vegetative
condition which will insure complete reproduction, However,
during this period it was necessary to have temperatures
below 320F,for a few days, Pendleton (28) fuund.ﬁhat
sugﬁr ﬁeets that were badly frozen, recovered and produﬁedk
normal seed stalks and the seed yields were higher than
~the average, He suggested that this may be due in part
to the fact that the beets were in a semi-vegetative
condition, Undér conditions of incomplete thérmél
induction, new root tissues may continue to develop along
with the seed stalk formation, Under the condition of
complete thermal induction no further root growth took
place after spring growth had resumed, .Fife and Price

(13) and Pendleton (26) also reported the same results,



Date of planting

'The seed yield of sugar beets can be increased
'.considerably byfplanting at the proper date and by
following modified cultural practices, Several research
workers réported that early plantings usually produce the
largest yields, Mast (21) stated that the advantages of
early plaﬁting aré many, These include a) an extension
of photoperiod, b) an early rapid development of foliage
prior to Ehe winter months which gives a good foliage
_cover,laﬁd ﬁinders weed growth, and ¢) increased root
developmenf;

Pendleton (27) and Pack (24) Sfated.that~there.wgs
a high positive correlation between rﬁot wejght“and seed
yield, Fdrrar (125 stated that early planting not only
gave higher seed yields but the quality of the seed was
improved, Under the Hamet (Califufnia) condi£i0ns the
period for planting sugar beet seed was from August 15 to
September 15, Planting before August 15 did not increﬁse
seed yieid but it required additional irrigation, culti-
vation and care, In a four year experiment he found that
on an average, August 15 plantings yielded 1,135 pounds
more seed per acre than September 15 plantings, Samman
(34) found that under the Beqa’a (Lebanon) conditions the
September 1 planting produced higher sugar beet seed
ylelds than did those planted later, Mast (21) stated

that the effect of too high winter temperatures, which



hinders thermal induction, could be minimized by early
planting accompanieﬂ with high fertility which will result
in eafly growth to provide shading in early fall, Owen,
Garsner and Stout (23) found that by providing artificial
shade,.thus réducing the température_from 49,169F to

43;30°F, bolting increased from 88 to 100 per cent,

_IrrjgatiOP and beet seed nroduction

| sSugar beét plants are especially sensitive to
unfavourable moisture conditions for three to four weeks
after emerging of seedlings, Frequent irrigations at an
interval 0f 8 to‘20 days are better than less frequent. and
heav& water applications (15, 21), From the report of
Brewbaker (7) it was disclosed that ngrpeck and Elcock
found that unless the irrigation is done timely, the via-
bility of the seed is affected, They found a.pﬁsitivé

and direct correlation bétween irrigation at one, two and
three week intervals and the percéntage of seed germin-
ation, Hawthorn and Pollard (16) stated that high moisture
during the seed setting period ﬁay delay the maturity and

lower the germination percentage of the seed,

Soil fertility

Loam soils have been reported to be the most
Suitable for seed produetion, Mast (21) stated that sugar

beets for seed production should follow a truck Crep,



both from the stand point‘of freedom from weeds and
improved residual fertility.,

The importance of judicial application of
fertilizer for sugar beet seed production has been
recognized by many workers, Proper fertility of the soil
not only increases seed yield but the quality of the seed
also is improved, Pendleton (29) found that the seed
yield.waq_increased by 500 pounds per acre by applying an
additional 300 pounds of nitrogen per acre, and the seed
germination increased by eight per cent, In another
exp&riment Pendleton (30) found that fertilization.éoh%
duﬁive to the highest yleld of seed.did not_prﬁduce.seed
with the highest viability, Snyder (35) found that there
was not much difference in seed yield by applying an
exceés of nitregen, In order to get higher seed yield
nitregen fertilizer should be supplied in balahce with
other nutrients, Pultz (33) stated that the effect of
nitrogenous fertilizers 1s more pronounced for seed
production with early planting, He also stated that the
supply of nitrogen should be adequate during the entire
flowering period when the sucrose percéntage in the
roots decreases, otherwise the formation of flowers stops
prematurely and a correspondingly lower seed yield results,
He found a highly negative correlation between sucrose
percentage found in the roots at the time of seed harvest

and the seed yield, Nitrogenous fertilizers had very



little effect on the size of the roots developed during

the fall and winter, Steward (38) and Poehlman (31)

stated that bolters reduce the yield and quality of the

roots,

Beet seed quality

Under field conditions the quantity and quality
of seed produced varies greatly., It was found (36) that
plants_which received a temperature of TSUF, starting
frbm time of anthesis until maturation of seed, ptoduced
almbst half the amount of seed as those receiving 65°F,
Seeds that matured at the higher temperature germinafed
more rapidly than seeds that matured at the lower
temperature (36).,

Size of seed is an important character in seed
production, In both green house and field experiments
(32) it was reported that larger seed balls germinate
faster and give more vigorous seedlings and produce higher
yields than smaller seed balls, Bush and Brewbaker (8)
and Lill (19) stated that larger seed balls have no
significant effect on the yields of roots or sugar,. The
greatest advantage of larger seeds was their character-
istic of faster germination, because seed bed conditions
favourable at the time of planting may soon become

unfavourable,



Winter injury and stand

Sugar'beet plants are quite winter hardy and the
tops of the beet plants have great ability to recover
following a frost., Reports show that even up to 75 per
cent defoliation of the leaves had little effect in
‘reducing the beet-top yields or sucrose percentage (4, 5),
On the other hand, Coons (9) and Martin and Leonard (20)
stated that after the fall frest the killed foliage-ﬁas
replaced by a new growth at the expense of the food
reserves in the roots and consequently sucrose percentage
decreases, Sugar beeﬁ seedlings once_establiShed,are-
hardy enough, but emergence ﬁf seedlings.sametimes be~-
comes a problem, McBirney (21) stated thatlﬁpart from
seed bed'preparation, planting, seed quality, seed bed
moisture, etc, there are still unknown reasons which
cause poor stands or lack of uniformity of emergence;
Pendleton (25) found that beets sometimes fail in the

seedling stage due to shortage of sulfur,

Time of harvesting seed

The optimum time of harvesting is very important
especially with the sugar beet seed crop, Beet seeds
mature unmevenly on each plant, The seed balls at the base
of the stalk mature first, while those of the tip mature
last, This uneven maturity results in a seed shattering

problem, Delayed harvesting may result in excessive



shattering, while too early harvesting results in more
immature and poorer quality seeds, Usually the best
time for harvesting is when the seeds of ﬁhe'middle
pﬁrtion of the branches are in the hard dough stage, In view
to obtain high qualify seed the imﬁatufe Seéds on tips.bf Iﬂ

the branches are disregatdeq (Lh)e

Viability test

; Viability of the produced seed is very important
in evaluating seed quality, Several werkers (6, 11, 17,
40) reported ihat the best method of finding out the -
germination capacity of sugar beet seed in the laboratory-
is to soak the seed at fifst in running water for two to
three hours; then the seeds should be placed in the
germinator maintaining an alternaté temperatures of

26°€ and 30°C.



MATERIALS AND METHODS

The experiment on sugar beet seed production by
the.winter-annual method was carried out for two years,
1963-64 and 1964-65, at the Agricultural Research and |
Education Center of the Ameriqan University of Beirut,
located in the ceﬁtral part of the Bega'a, Lebanon,

The .soil is low in nitiogenj phosphorus and
‘orgﬁnic matter; highlin clay and potassiﬁmxdoﬁtent and is
calcareous with a pH of about eight, Average témpérature,
.rainfall, relative humidity.and sunshine hours in the
central Beqa‘a;_Hoch Sneid, Lebanon, are shown in_Table 1;
The six monthé from November through April were cooler
and possessed higher humidity than did the summef-mqn§hS
of May through.Septemher, The average monthly tempefa—
tures varied slightly during the two—year period of the
study, with 1964-65 haﬁing the higher temperatures, The
length of the daylight in the Beqa'a is sufficient for
favourable seed production,

A good seed bed was prepared and the experimental
plots received a uniform applicatidﬂ of 20 kilograms of
P205 as superphosphate and 12 kilograms of nitrogen as
ammonium sulfonitrate per dunum.. The fertilizers were
broadcast and disked into the soil before planting,

In January an application of eight kilograms of nitrogen

% o
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per dunum was side dressed for the 1963-64 crop and four
kilograms per dunum for the 1964-635 crop,

” The.experiment was laid out on a split-plot
design involving'three dates as the major plots and three
'varietiés.as sub-plots, The.threé_varieties used were
Pedigree E, Pedigree SSA and Polfrave. Each year the

sugar 5eet seeds were planﬁed on_September 1, September
15 and September 30, There were four replications,
(Through an.érrﬁr in the year 1964-65 the September 1 date
of planting was not randomized); The suh;pIQis_consisted
of four rows each five meters long.and O;TSImeters,apartﬂ_

The seeds were planted solid by the'élaﬁet Jﬁﬁior.
garden drill at the rate of 1,87 kilogramswperrdﬁnﬁm in
1963-64 and 1,50 kilograms per dunum in 1964-65; Thinniﬁg
" was done when the plants were four to six inches tall to
a stand of 20 to 25 centimeters between the plants
within the rows, |

Weekly Sprinklef irrigation was giten during the
fall, Then weekly furrow irrigaiion was:given starting
from the middle of May until a week before harvesting of
the seed crop, Weeds were controlled by hand and by .
hoeing during the entire growing season, In 1964-65 cut-
worms did considera?le damage to the stand of seedlingé,
Transplanting was done to fill up the gaps caused by the
cutworms and the weeds,

Karathane was sprayed five times during the



growing season in 1963-64 to keep the plants free from

powdery mildew, Erysiphe betae, In 1964-65 powdery

mildew was observed in the field during the later part
-~ of June-Wﬁen-the seeds were already formed, No curative
measures were taken as recommended by plant pathologist,

In 1964, for seed yields, the plants were
harvested on July 24 when most of the seed pods were
Erown. In" the second year the plants were harvested on
July 15 aﬁd 21 Tt reduce the shattering, .Excessive care
was taken at the time of harvestiﬁg to avdid shattering,
Four meters from the two center Tows weré_harﬁesteq,
" leaving two side rows and 30 centimeters'0n eiiher end
~of the two central rows to eliminate the border effect,
. Harvesting was done by sickle, the stems bearing the
seeds were put into sacks which were hung in the open air
and sun to permit drying, Shattéred seeds were collected
from the ground from in between the rows, cleaned and
calculated as kilograms per dunum, After about two weeks,
the seeds were threshed by a nursery grain thresher,
Chaff and other impurities were removed as far as possible
by seiving, The seed was weighed and the yield calculated
as kilograms pér dunum, Representative samples of seeds
were taken to evaluate‘the quality of the seed as per
International Rules for .Seed Testing (2),

The roots were dug, cleaned and weighed, Repre-

sentative beets were taken for sucrose analysis which was



determined by the A.0.A.C. method (3), Data were also
ehtaieed for plant height, seed shattering, root
diameter both at bolting and harvesting time and
percentage of bolting,

Statisfical methods appropriate to the split-
plot design were used according to LeClerg, Leonard and

Ciark (18),



RESULTS AND DISCUSSION

A two-year study was conducted to find ﬁup the-
effect of three different dates of plantings and three-
varieties qf_sugaf beets on the yields of seeds, roots,
sucrosé content and other agronomic characteristics. The
results are summarized in Tables 2 to i4.l Anélysislef
variance tables are given 1in the appendix.from.Table 1]
to 37, The L.,5,D, figures are given at thﬁ bﬁtt§m 0f
the analysis of variance tables for thé treatments that
were statistically significant,

The data obtained for the 1964-65 crop are not as
favorable as those from the 1963-64 crop, This may be due
.to the fact that the plants suffered considerably during
their emergence, to the retardation due to tran5plaﬁting
and from insect attack, These factors influenced greatly
the nﬁrmal growth of the sugar beet plants and the results
that were obtained, Climatic variation may have

contributed also to the poorer results obtained in 1964-65,

Seed yield”

Sugar beet seed yields were affected significantly
as the result of the three different dates of plantings as

shown in Table 2, The lowest seed yields were obtained,

X Including the shattered seed,

= 95 =



Table 2. Seed yield of sugar beets expressed
in kilograms per dunum as affected
by date of planting and variety, |
during 1963-64 and 1964-65,
Variety |
Year - Date of Pediggee Pedigree Polyrave  Date
planting E = SSA = mean
% |
1963-64 Sept, 1 524.,3 421 ,2 98247 442, 7
Sept, 19 422,6 458 .3 476 ,8 452 .5
Sept. 30 338.0 303, 8 390.0 343,9%
Variety mean 428.3 394 .4 _4i6n5
1964-65 Sept.'1* 276,06 - 2393 81,7 2490
Sept. 15 193.1 I71.9 125.5 163.3%
Sept. 30 1288 71 .3 93,3 Ll
Variety mean 199.3 193.9 150, 1

= Significant at the 5% level,

XXSignificant at the 1% level,

+

2% check.

Sept., 1 date of planting and variety Pedigree E used



in both of the years, from the September 30 plantings., In
1963-64 the average seed yields from the September 1 and
September 15 plantings were about the same, However, in
1964-65, as the planting dates were delayed from September
1 to September 30, the average yields were progressively
decreased., On the average of the two years of study the
September 1 plantings produced 45,5 per cent more seed
than did the September 30 plantings, Samman (34) con-
ducted.similar trials in 1962-63 in the Beqa'a, and also
obtained higher seed yields with_the early plantings,

The data revealed a significent interaction be-
tween-the-varieties and the dates of plantings in 1963-64,
The variety Pedigree E produced the highest seed yield of
- 524 .3 kilograms per dunum for the-Septemberll plenting.
This yield gradually decreased with the later pientings,
This variety yielded 338 kilograms per dunum when planted
on September 30. Beth Pedlgree SSA and Polyrave gave the
highest seed yields when planted on September 15 Wlth 458 . 3
and 476.8 kilograms per dunum, respectively, - The lowest
yield was obtained by Pedigree SSA when planted on Sep-
tember 30, Whereas, in the case of Polyrave, the lowest

seed yield was obtained from the September 1 planting,

Weight of 1000 seeds

The weights of 1000 seeds as affected by the

different dates of plantings and the three varieties are



Table 3.

- DH

Weight of 1000 seeds of sugar beets.
expressed in grams as affected by
date of planting and variety,
during 1963-64 and 1964-65,
Variety
Year Date of Pedigree Pedigree Polyrave Date
planting EV SSA LG 1
106364 Bept, 1I' © 17.7 17,2 17,2 17.4
Sept. 15 18,2 15.0 17.0 187
Sept., 30 18 .9 17.3 17.6 17.8
Variety mean 18.1 16,95 17 .3
Bll-ls Hevi. 1 16,5 14,1 16.0 15,5
Sept. 15 18.2 13,2 16,6 L6, 7
Sept. 30 17.8 161 17,2 17.0
Variety mean 17 .4 165 .1 16,6

X Significant at the 5% level.

- -
i

Sept. 1 date of planting and variety Pedigree E used

as check,



shown in Table 3, In both of the years, 1963-64 and
1964-65,.the variety Pedigree E prﬁducéd the heaviest
seeds followed by Polyrave and the least weight was that
of Pedigree SSA,

| A study of thg data in Table 3.shows that, during
both years, the weight of the seed was not influenced
greatly by planting sugar beets on different dates in
September.,. However, the September-30 planting  produced
slightly heavier sugar beet seeds than ﬂmsé.nbtained from

the earlier sowings,

Sged shatterinq

The amount of shattered sugar beet seeds as af-
fected by three varieties when planted on three different
dates 1s Shown 1in Tablé 4, The data show that, in both of
the years, Pedigree SSA shattered the ieast; however, the
differences were not statistically significant in 1964-65,

The 1963-64 plantings that were made on the
different dates had very litfle effect on éeed shéttering.
In 1964-65 the amount of seed shattering was found to be

somewhat lower with the later plantings,

Germination of seed

The data on the germination of sugar beet seeds as
affected by the three dates of planting: and three differ-

ent varieties are shown in Table 5, 1In both of the years,



Table 4, Shattering of sugar beet seeds
- expressed in kilograms per dunum
as affected by date of planting
and variety, during 1963-64 and
1964-65 ., - |
. Variety
Year Date of Pedigree Pedigree Polyrave Date
planting -E+ SSA mean
4 _ |
1963-64 Sept, 1 10,1 6.0 9.5 8.63
Sept., 15 10,6 7.0 12.0 9,86
Sept, 30 10,6 6,1 8.4 0.960
. L - XX
Variety mean 10,43 6,36 10,06
196465 Sept, 1° 5.6 i1 4.0 4.56
Sept. 15 97 129 2,6 9 A"
Sept. 30 1.8 1.9 1.9 186
Variety mean 3.36 2,69 2,83

XxSignifieant at the 1% level,

= Sept., 1 date of
as check,

planting and variety Pedigree E used



= Bh =

Table 5, Germination percentage of sugar
beet seeds as affected by date
of planting and variety, during
1963-64 and 1964-65,

Variety
Year Date of Pedigree Pedigree Polyrave Date
planting i SSA mean
196364 Sepr. 1° 94 92 54 80
Sent. 16 - 96 89 55 " 80
Sept, 30 580 - 87 51 76
Variety mean 93 90 54%%
1804-05 Sept. 1° &9 81 i
Sept., 15 73 79 48 67
Sept, 30 83 —— 51 71
Variety mean 75 80 a7

**Significant at the 1% level,

? Sept, 1 date of planting and variety Pedigree E used
as check,



1963~64_and 1964—65, it was found that the three differ-
ént dates of plantings had little effect on the viability
of the sugar beet seeds,

Among the three different varieties studied, the
variety Polyrave produced seeds of very poor quality.
The seeds of Polyrave germinated 54 and 47 per cent for
1963-64 and 1964-65, respectively., There was very little
difference'in the germinability_of the seeds between the
varieties Pedigree E and Pedigree SSA, Both varieties
produced seeds of good germinability that could be used
satisfactorily in commercial seed production, The data on
the seed germination of these varietieé agree with those

reported by Samman (34),

Numbér of seedlings per 100 seed balls

. Sugar beet seeds are bofanipally fruits.. A single
ball contains two (unless the seed is monogerm) to as high
as seven true seeds, The average number of seedlings per
100 seed balls as affécted by planting on three different
dates and three different varieties is shown in Table 6,

In both of the years, 1963-64 and 1964-65, the

variety Polyrave produced a very low number of seedlings
per 100 seed balls, In 1963-64 the highest number of
seedlings per 100 seed balls was produced by the Pedigree
E. However, in 1964-65 there was no difference between

Pedigree E and Pedigree. SSA in the multigerm character,



- 28 =

Table 6, Number of sugar beet seedlings per
100 seed balls as affected by date
of planting and variety, during
1963-64 and 1964-65,
| | Variety
Year Date of Pedigree Pedigree Polyrave - Date
planting Ef SSA | mean
196364 Sept, 1° 195 173 77 148
Sept, 15 176 152 83 e
Sept. 30 166 142 81 130"
Variety mean ETY 156 80™%
1Sgd-65 Fept, ' 143 143 66 117
Sept, 193 134 140 80 118
Sept., 30 1851 144 107 134
Variety mean 143 142 g1

XXSignificant at the 1% level,

—
Sept. 1 date of

as check,

planting and variety Pedigree E used



It may be noted that the seeds pﬂgsessing the higher
germination percentage (Table 5), also contained the
higher number of seedlings per 100 seed balls,

The data inﬁolving the effect of dates of
planting on the seedlings per 100 seed balls was ndt
consistant, The data obtained in 1963-64 show that as
the planting dates were delayed the number of seedlings
‘per 100. seed balls decreased, Seeds obtained from the
.September 15 and 30 plantings produced a significantly
lower number of seedlings than the seeds from the Sep-
témber 1 piantings, On the other hand, the seeds ob-
tained from the 1964-65 crop prbduced a higher number of
seedlings from the September 30 plantings than from the
earlier sowings, The data obtained in 1962-63 by Samman (34)

LS

are in agreement with the 1963-64 results of this study,

Seed purity

In this study seed purity concerned only immatufe
small seeds and chaff, There were no weed seeds_in the
samples as the method of harvesting that was used
eliminated the weeds, "The data presented in Tablé 7
show the percentage of inert matter (immature small seeds
and chaff) as affected by the three dates of planting
and the three varieties,

In both of the years, 1963-64 and 1964-65, the

seed samples of the variety Polyrave contained a higher
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Percentage of inert matter in sugar

Table 7.
beet seeds as affected by date of
planting and variety, during 1963-64
and 1964-65,
Variety
Year Date of Pedigree Pedigree Polyrave Date
planting E+ SSA mean
o 1 _
1963-64 Sept, 1 1161 O 13.4 11.4
Sept, 15 9.4 946 16:9 9,9
Sept. 30 10,3 10, T 13.8 11.6
Variety mean 103 10,0 12s7
1964-45 Sept. 1° 9.4 9.9 i 10,4
Sept, 15 i sl 9.6 115 10,8
Sept., 30 B.Y 10,0 11,3 10,0
Variety mean 9.8 9.8 11 6

% Significant at the 5% level,

+

as check,

Sept, 1 date of planting and variety Pedigree E used



percentage of inert matter than did the samples of the
varieties Pedigree E and Pedigree SSA, The sugar beet
seed samples of the varieties Pedigree E and Pedigree SSA
contained the same amount of inert matter,

‘The data show that planting dates were not a factor
in influencing the amount of inert matter present in the
sugar beet séed samples,

Bolting percentage

In this study bolting is concerned with the initi-
ationhand development of a seed stalk.l Iﬁ 1963-64,
bolting started on the third week of Apfil, 1964, and the
next year bolting started on the first week of May.'1965;
Data on bolting percentage were recorded on June 24, 1965,
when there was the least possibiiity'of any further seed .
stalk initiation. The data on the percentage of bolting
of the 1964-65 crop are shown in Table 8. 1In 1963-64 all
the plants bolted irreSpéctive of the three dates of
plantings and the three varieties,

The data show that the three varieties used in
the trials did not vary in the percentage of plants that
bolted,

The different dates of plantings greatly affected
the percentage of bolting, Plants of the September 1
sowing. bolted on a greatly higher level than those from

the September 15 or September 30 plantings, The average



= 39 =

Table 8, Percentage of bolting of sugar beets
as affected by date of planting and
variety, in 1964-65,
| Variety
Year Date of Pedigree Pedigree Polyrave Date
ﬁlanting E+ SSA mean
eda4E SEprg I 9E2 - 9.8 89.1 91,3
Sept. 15 63.5 62,2 59 .4 bl.7
gept, 36 = 41,9 48 , 4 45.4 5.0
Variety mean 65,8 6T 64,6

XX

+

Significant at

the 1% level.

Sept. 1 date of planting and variety Pedigree E used

as check,



bolting percentage of the sugar beet plants of the
September 1 planting was 91.3, whereas, the September

30 sowing had 45,2 per cent,

Plant maturity

Table 9 shows the percentage of brown seed stalks
at harvest time as affected by the three varieties and
the three dates of planting, In the 1963-64 crop the
sdgar beet plants matured uniformly at the time of
harvest, The data in Table 9 show that in 1963-64 the
varieties and the different dates of plantings used, influ-
enced only slightly the maturity of the sugar beet plants;

In the 1964-65 crop, greater variations inm plant
maturity were observed between different plants within the
same plot, Also, in édmé plants the seed stalks femainéd
green even though the seed balls were completely brown,
The inseet injury amd the set baek . of tﬁe seediings in
transplanting encountered in establishing a good stand,
probably were responsible to some extent for the irregular
maturity ef this erep, From the data in Tahie 9. it will
be noted that, in 1964-65, the early plantings produced
the greater percentage of matured plants at the time of
seed harvest, The September 1, September 15 and Sep-
tember 30 plantings produced 73.5, 54.0 and 46,7 per cent

matured plants, respectively,

The three varieties under study were different in
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Table 9., Percentage of brown seed stalks at
harvest of sugar beets as affected
by date of planting and variety,
during 1963-64. and 1964-63,
| Variety'
Year Date of Pedigree Pedigree Polyrave Date
: 5 5
planting E SSA mean
156864 Sipts 1° 90,1 98,3 91,2 03 .2
Sept, 15 91 .9 93 .4 0T .1 94,1
Sept., 30 89 .3 949 8§9.3 912
Variety mean 90 .4 985.5 9249
1964-65 Sept, 1~  83.0 80.0 57.5 73.5
Swpil. 15 51,6 69 .0 41.4 54,6
Sept. 30 60,0 55.5 24,8 6.7
Variety mean 64,8 58,1 41,2

% Significant

]
T

9s check,

at the 1% level,

Sept. 1 date of planting and variety Pedigree E used



| plant maturity. The variety Polyrave appeared to be a

~late mafuring variety, while Pedigree SSA was the eérliest.
In 1964-65, the percentage of hrqwn seed stalks at the.

time 6f harvest was 64.8,‘68.1 and 41,2 for Pedigree E,

Pedigree SSA and Polyrave, respectively,

Plant height

The plant heights of the three varieties when
planted on three different dates.are shown in Table 10;
The data of boeth of the years, 1963—64rénd 1964-65, show
that the three varieties under study were about the same
in plant height. In 1964-65, the variety Pedigree SSA
appeared somewhat shorter than the other two varieties but
the differences were not statistically significant,

In 1963-64 the three dates of planting had very
little effect on the plant heights, 1In 1954—65, the
average height of the plants of the September 15 and the
September 30 plantings were significantly lower than that
of the September 1 plantings., The difference in plant
height between the September 1 and the September 30

pléntings was 27 centimeters,

Root diameter at bolting time_

The root diameters, at the time of bolting, of
three varieties of sugar beets sown on three different

dates are shown in Table 11, This character was studied
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 Table 10, Plant height of sugar beets EXpréssed
| in centimeters as affected by date of
planting and variety, during 1963-64
and 1964-65,
| Variety
Year Date of Pedigree Pedigree Polyrave  Date
planting _E+ SSA | ~ mean
196564 Bepi. 1. - 134 - 138 144 136
Sept. 15 143 {87 - 149 143
Sept. 30 138 141 141 138
Variety mean 137 136 145
1854-65 Sept, I° = 136 129 135 133
Sept. 15 114 106 120 115
Sept, 30 113 105 100 106~
Variety mean 123 113 118

X Significant at the 5% level,

+

Sept, 1 date of
as check,

planting and variety Pedigree E used
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Table 11, Diameter of sugar beet-  roots
at bolting time, expressed in
centimeters as affected by date
of planting and variety, in

1964-65,
_ Varietv'.
Year Date of Pedigree Pedigree Polyrave Date
planting E+ SSA mean
1964-65 Sept. 1° @ 694 7, 10 7.19 7.08
Sept, 15 . 6. 30 " 6,68 7.08 6.69
Sept. 30 6.18 6,72 6.43 6,44
Variety mean 6.38 6,847 6.47

5 Significant at the 1% level,

. .
Sept, 1 date of planting and variety Pedigree E used

25 check,



only for the year 1964-65, .Data_were'recorded only for
the roors of the_plqntS'whiéh had initiated their seed
stalk development,

Among the three varieties studied the average
"root diameter of the variety Pedigree SSA was larger than
that for Pedigree E and Polyrﬁve. There was very little
difference in fhe_root diameters between Pedigree E and
Polyrave,. Pedigree E produced the smallest roots with an
averaée diameter of 6;38“centimeters.

The diameter of the roots at the time of bolting
gradually decreased from the eariy planted beets (7;08
centimeters) to the late ﬁlantings (6,44 centimeters),

These data are in agreement with the findings of Samman

(34),

Root diameter at harvesting time

Data in Table 12 show the average root diameters
of sugar beets, at the time of seed harvesting, of three
varieties planted on three dates during 1964-65,

The size of the beet roots, harvested in the third
week of July, 1965, varied very little as compared to
those harvested at the time of bolting (Table 11), Also,
Pedigree SSA had the largest roots (7.01 centimeters)
while Pedigree E possessed the smallest root diameters
(6,50 centimeters),

The beets planted on September 30 produced roots



= Table 12, Diameter of sugar beet roots at
harvesting time expressed in
centimeters as affected by date
of planting and variety, 1n

1964-65,
Variety
Year Date of Pedigree Pedigree Polyrave Date
planting E+ SSA mean
ohk-65 Semb. 1 6.05 6.57 6,70 6.44
Sept, 15 6,60 6.97 6,52 6.69
Sept., 30 6.85 7100 1409 Tsl1la

Variety mean 6.00 T01 6.76




that were 7.13 centimeters in diameter at the time of
harvest, while those planted earlier were smaller, The
differences obtained, however, were small and not sta-

tistically significant.'

Yield of beel rootbs

The average yields of sugar beet roots, at the time
of seed hiryest, ol three varieties sown on three
different dates are shown in Table 13,

In 1963-64 root yields decreased gradually as the
plantings were delayed from September 1 to September 30;
The difference in root yields between the September 1 and
September 30 plantings was 121 téns per dunum, In the

1964-65 crop the dates of planting did not influence the
yield of the resulting roots, It has been reported (21) .
that earlier plantings result in larger roots and an
increased accumulation of food materials in the roots; A
comparison of the data in Table 2 and Table 13 reveals
that the highest seed yields were obtained from the beets
with the largest roots; Several authors (27, 24, 12)
reported positive correlations between the seed yields and
the root yields,

In 1963-64, the variety Pedigree E produced the
largest amount of beet roots with an average yield of 3,94
tons per dunum, Pedigree SSA and Polyrave produced less

beet roots than Pedigree E., In 1964-65 the amount of beet



Table 13, Yields of sugar beet roots
' expressed in tons per dunum
as affected by date of
planting and variety, during
1963-64 and 1964-635,
_ Variety _ :
Year Date of Pedigree Pedigree Polyrave Date
planting E+ SSA mean
196964 Sept. 1° 4,40 3,99 3,61 4,00
Sept, 13 4,62 3,96 3.06 SEES
Sept., 30 2,80 2,89 2elb el
Variety mean 3.94 3,487 5.2
IS6ALEE  Bapt. 1 2,89 3,31 3,29 3.16
Sept. 15 5.02 o P B Os19 3,09
Sept, 30 3.06 2971 9,01 3 sl
Variety mean 2299 5. 12 306

X

Significant at the 3% level,

2 Significant at the 1% level,

Sept., 1 date of planting and

98 cheek.

variety Pedigree E used



roots was about the same for each of the three varieties.,

Sucrose content

The percentageSﬁf'sucrose in sugar beet roots of
three varieties planted on three different dates are shown
in Table 14,

In both of the years, 1963-64 and 1964-65, it will
be noted that neither the dates of planting nor the
varieties influenced greatly the sucrose cnnfent of the
beet roots, The beet roots grown in 1963-64 contained
about four per cent more sucrose than those hérvested in
1964-65, The roots of the same varieties harvested 1in
October were found to contain-about 18 per cent of SUCrose
(42), The lower sugar content in.the beets obtained in
this expefiment are the results of utilization of the
sugars by the plants for the reproductive phase of growth
(51, 38) amnd the.warmer temperatures during June and July
as compared to those in October (Table 1), High sugar
content in the roots is preferred both as a more desirable
livestock feed and for the higher yield of total sugar

per dunum,



&

Table 14, Sucrose percentage of sugaf
o beet roots as affected by
date of planting and variety,
during 1963-64 and 1964-65,
' Variety
Year Date of Pedigree Pedigree Polyrave Date
planting E SSA mean
1963-64 Sept, 1 14,67 11,78 13.66 13,37
Sept. 15 16,16 12,22 11.86 13,41
Sept., 30 IS &9 14,97 13.93 14,88
Variety mean 13 .92 F252Y 19419
1964-65 Septe 1 885 8409 9.14 8.90
Sept. 193 10,76 10,67 1002 10,63
Sept., 30 10,30 10 27 10,00 10.19
Variety mean 9.95 9.89 9.88




SUMMARY AND CONCLUSIONS

The study was conducted for two years, 1963-64
cand 1964-65, at the Agriculturai Research and Education
Center of the American University of Beirut, Beqa'a ,
Lebanon, to evaluate the poSsibility of growing sugaf beet
seeds by the winter-annual method, _Thrge_va;ieties ﬁf .
sugar beets,Pedigree E, Pedigree SSA and Polyrave,wefe
planted ﬁn the three different dates September 1, 15 and
30, Datﬁ were obtained for séed yield, seed size,
shattering, purity, viability, seedlings per 100 seed
balls, bolting, maturity, plant height, root diameter,
root yield and sucrose content of the foots.

The variety Pedigree E produced the highest amount
of sugar beet seeds; Sugar beet plantings made on Sep-
tember 1 produced on an average 45,5 per cent more seed
than those planted on September 30, 1In both of the years
the September 30 plantings produced the least amount of
seeds,

The weight of 1000 seeds was the highest for
Pedigree E and the lowest for Pedigree SSA, The three
different dates of plantings influenced the size of the
seed only slightly, The September 30 planting produced
slightly larger seeds than those obtained from the earlier

plantings,

e



Shattering of beet seeds was found to be less than
2eo PET cenf. Its amount was influenced little by the
varieties used or the three different plantings made in
September, |

The Variety'Polyrave produced seed of low viability
during both years of the.study, The germination percent-
ages of the seed produced by Pedigree E and Pedigree SSA
were high .and satisfactory as commercial seed,

The variety Pﬂlyravé produced a very low number of
seedlings per 100 seed balls with a two year avérage of
82, whereas: Pedigree E pfoduced an average of 161 seed—
lings, The three dates of planting had little, if any,
effect on the number of seedlings per 100 seed balls,

The beet seed samples of the variety Polyrave
contained a higher percentage of inert matter (immature
small seeds and chaff) than that found in Pedigree E and
Pedigree SSA, The three different dates of planting had
no effect on the amount of inert matter present in the
seed samples,

The plants from the September 1 planting: bolted
91.3 per cent while those from the September 30 planting
bolted only 45,2 per cent, The three different varieties
used did not differ in their bolting habit,

In 1963-64 all of the sugar beet plants matured
quite uniformly, In 1964-65, the early plantings produced

the greater percentage of matured plants at the time of
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seed harvest, The varietf Polyrave appeared to be later
in maturity than Pedigree E and Pedigree SS5A,

The heights of the plants were not affected by
the three dates of plénting made in September 1963,
however, the planting made on September 1, 1964 produced
the tallest sugar beet plants,' The three varieties under
study did not vary in plant height,

Among the three varieties studied the root
_diameters of the variety Pedigree SSA was the largest
both at the time of bolting and at the time_of harvest,
The diameter of the roots, at the time of bolting,
gradually decreased from the September 1 to the September
30 plantings, however, the reverse was true at the time of
seed harvest,

In the 1963-64 crop the beet root yields decreased
as the plantings were delayed from SEptembef 1 to Sep-
tember 30, however, in the 1964-65 harvest the yield of
roots was not affected by the three dates of planting .
During the first year of this study Pedigree E produced
the highest yield of beet roots, The yields of beets were
the same for the three varieties for 1964—65;

The sucrose content of the sugar beet roots was
not affected either by the varieties or the three different
dates of pldntings, The beet roots grown in 1963-64
contained about four per cent more sucrose than those

harvested in 1964-635,



It appears from this study that sugar beet seed
production.by the winter—annual method is feasible 1in
the Beqgqa'a Plain, The two-year average seed yield
obtained from the September 1 planting was 345.8 kilo-
grams per dunum, Samman (34) obtained 579 kilograms of
beet seed per dunum from the September 1 plantings 1in
the Beqa'a in 1962-63., The ten year average (1950-60)
sugar beet seed yield in the United States was 360
kilograms per dunum (38), Since varieties and dates of
planting affect the amount of sugar beet seed that caﬁ
be produced it seems reasonable that further study should
bé-carried out with other varieties, and probably with
earlier dates of plantings, In addition to the satis-
factory beet seed yields per dunum, an appreciablel
amount of roots are harvested és a by-product, The
roots provide a valuable livestock feed and add to the

value and use of the crop,
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Table 15. Analysis of variance for seed
yield in sugar beets, 1963-64,

Source D.F, M.S. E.
Blocks s 2625 ,23 0.31
Dates = 143319.65 Beld
Errelr "o ' i | 8432 .47

Vgrieties - 9 = 3541 .69 I 0%
Dates x varieties T 14231.11 - 4,29
Ernuy ~b” ' 18 3316,97 '

X Denotes F value significant at the 5% level,
L.B.D. at 5% level Tor date = 86.,77: variety = N.B.

Table 16, Analysis of variance for seed
yield in sugar beets, 1964-65,

Source D.F. M.S. F.

Blocks 3 2028,87 Q.99
Dates 2 44511 ,69 13.03""
Eriar “a 6 3416,09
Varieties 2 8726.01 _ 2,69
Dates x varieties 4 2188.79 0,67
Error "b" 18 3239,16

*X Denotes F value significant at the 1% level,
l..8.B. at 1% level for date = 88.44; variety = K.S5.



Table 17,

Analysis of variance for 1000

seed weight in sugar beets,

1963-64,
Source D.F M.S F.
Blocks 3 751 1,28
Dates 2 Sl 0,63
Error “a— 6 5.86
Varieties 2 8.26 3,16
Dates x varieties 4 2;00 0,76
Error "b" 18 D bl

Table 18, Analysis of variand¢e fer 1000

seed weight in sugar beets,

1964’_65 -]
Source D.F M.S E,
Blocks 3 0,68 0,14
Dates 2 T 1,60
Errar ~a 6 4,96
Varieties 2 16,27 4,93%
Dates x varieties 4 0.75 0,23
Errer "b" 18 3,30
X Denotes F value significant at the 5% level,

L.S.B. at 5% level fer date = N.S5.; yariely 1 2694
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"Table 19, Analysis of variance for the
weight of shattered .seeds in
sugar beets, 1963-64,

Source D.F. M.S. F
Blocks 3 62,71 3,89
Dates 5 . B.50 0,25
Error "a" ' b =g

Varieties- 2 = 67.96 11.59XX
Dates x varieties 4 | 1;25 | 0,21
Error "b" - 18 o D .80

X X

Denotes F value significant at the 1% level,
L.S.B. af 1% level for date = N.S.7 variety = 2,04,

Table 20, Analysis of variance for the
weight of shattered seeds in
sugar beets, 1964-65,

Source D.F. ' M.S. F
Blocks : 3 4,33 2q 602
Dates 2 25,13 15,23
Erratr "n- 6 . 1,65

Varieties 2 1,61 1 7L
Dates x varieties 4 1.01 1,20
Errer b 18 0,84

XX Denotes F value significant at the 1% level,
L.S.D. at 1% level for date = 1.,94; variety = N.5S,
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Table 21, Analysis of variance for
germination percentage in
sugar beet seeds, 1963-64,

Source = Bk . M.S. F.
Blocks ' o 13,08 0,81
Dates | e 60,99 B Es
Errof A2t 6 16,17
Varieties- 2 5779.74 116,59>"
Dates x varieties g b - 0,20
Errer "b" R e == a0
* Denotes F value significant at the 1% level, |
L.S.D. at 1% level for date = N.S:.f variety = 8,23,
Table 22, Analysis of variance for
germination percentage in
sugar beet seeds, 1964-65,
Source | D.F. M.S. F,
Blocks | 3 354,11 g a1
Dates 2 186,33 =T 0
Errer “a® G 160,33
Varieties 2 3829.08 49 47X
Dates x varieties 4 63.68 0.67
Errer "bh" 18 94,61
X X

Denotes F value significant at the 1% level,

L.5S.D. at 1% level for date = N.S.;: variety = 11,42,
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Table 23, Analysis of variance for the
number of seedlings per 100
seed balls in sugar beets,

1963-64,
Source R M.S. F.
Blocks £ 8.59 0,18
Dates 2 1061,33 25 72
Exrgr “ad 6 46,70
Varieties 2 32182,58 196,78
Dates x varieties 4 . . 412,41 2aoa
Error "b" e el e
XX Denotes F value significant at 1% level,

L..5.B. at 1% level for date = 10,35; variety = 15,02,
Table 24, Analysis of variance for the

number os seedlings per 100

seed balls in sugar beets,

1964-65,
Source B E. M.S. i
Blocks ' B 3 895,88 STl
Dates = 2 1073,568 4,45
Errar a 6 241,25
Varieties 2 13456,00 59 g4t
Dates x varieties 4 484 ,33 0,82
Efrer B 18 589,07
XX Denotes F value significant at the 1% level,

L.S.D. at 1% level for date = N.8.; variety = 28,9
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Table 25, Analysis of variance for the
percentage of inert matter in
* the threshed seeds of sugar
beets, 1963-64,

Source Bok | M.S. F,
Blocks 3 0,72 0.24
Dates e 2 _ 1853 857
Error "a" 6 = -9 pB
Varieties 2 - 24,95 4,88%
Dates x varieties 4 | 1.76 | 0,34
Error "b" . 18 T
Denotes F value significant at the 5% level,
L.S.D. at 5% level for date = N.3,; variety = 1.78.,
Table 26, ‘Analysis of variance for the
percentage of inert matter in
the threshed seeds of sugar
beets, 1964-65.
Source - D.F. M.S. e
Blocks : 3 18 - 2.66
Dates 2 1.90 0.0
Ercer “5™ 6 Al
Varieties 2 13,26 4,82%
Dates x varieties 4 2,00 0,73
Errer " 18 21D

Denotes F value significant at the 5% level,

L.S.D. at 5% level for date = K.9.¢ varicty 15,43 .

!
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Table 27, Analysis of variance for the
bolting percentage in sugar
beets, 1964-65,

Source R E, - M.S, F.

"Blocks | 3 .316,14 1,82
Dates | 2 6526.73 e
Error "a" 6 289 .52
Varieties 2 - 29 17 | 0;31
Dates x varieties 4 | | Bl il = . 6924
Erver h" IE 92,09 | |
XX

Denotes F value significant at the 1% level,

L.S.D. at 1% level for date = 23.,41; variety = N.S.
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Table 28, Analysis of variance for the

percentage of plants with

brown seed stalks at harvest

time in sugar beets, 1963-64,
Source B.E, M.S. F.,
Blocks S ol zal 0.01
Dates 2 2695 0.37
Error "a™ 6 Fo= 0
Varieties 2 79 .05 1,94
Dates x varieties 4 36,13 0,88
Error Eh 18 40,90

Table. 29, Analysis of variance for the
e percentage of plants with:

brown seed stalks at harvest

time in sugar beets, 1964-65,
Source B.F., M.S F.
Blocks 3 307,06 2. .22
Dates 2 2291 .41 16.60""
Errer Ta 6 138,03

. : XX
Varieties 2 2576 ,87 17,35
Dates x varieties 4 214,91 1.44
Exrrer "b" 18 148 .56
XX Denotes F value significant at the 1% level,
L. S.D. at 1% level feor date = 17,08 vacle:y = 13.59.



Table 30, Analysis of variance for
plant height of sugar
beets, 1963-64,

Source . D.F. | M.S. F.
Blocks 3 396,68 3,72
Dates ' 2 159,00 1,49
Errer "a" 6 ' 106,50

Varieties 2 = P8E .41 3,00
Dates and varieties 4 72,94 —B.76
Ermie "b" 18 . 95,91

Table 31, Analysis of variance for
| plant height of sugar

beets, 1964-65,

Source _ D T, f - M.S. F.
Blocks 3 564,91 2429
Dates | 2 2455.16 9.61"
Errer & 6 255 .12

Varieties 2 204,19 2,36
Dates and varieties 4 | 125,55 1,46
Errer "h" 18 85,869

* Denotes F value significant at the 5% level,
L.5.D., at G ligeal fgrdate = 16,0; variety = N.S.



Table 32,

e A

Analysis of variance for the
root diameter at bolting time

in sugar beets, 1964-65,
Source D.F. M.S. F.
Blocks 3 0.583 0,96
Dates 2 1280 2:11
Errer "a" 6 0,606
Varieties 2 0.620 6,45 "
Dates x varieties 4 0152 1.56
Error "b" 18, . 0.096
*XDenotes F value significant at the 1% lével;
[SSB B ot 1% level for date = N.S.: vafiety = 0,36,
Table 33, 'Analysis of variance for the root
diameter at seed harvesting time
in sugar beets, 1964-65,
Source B.F. M.S. F,
Blocks 3 0.57 0,78
Dates 2 1.46 2.00
Errer 3 6 0.73
Varieties 2 0,60 2,908
Dates x varieties 4 0,17 0.55
Errogr "8 18 0,31




Table 34,

Analysis of variance for the

root yield in sugar beets,
1963-64.

Source D.F. M.S F.
Blocks S 0,62 0,62
Dates 2 5,26 5.60™
Ercor “a" 6 0.94
Varieties- 2 594 s
Dates x varieties 4 ool T 2,10
Error "bﬂ' 18 | 0,246

Denotes F value significant at the 5% levelg
*XDenotes F value significant at the 1% level,

L.S.D. at 5% level for date = 0,96; variety = 0,42,
e 0. at 1% level for date = N.S.;} variety = 0,98,
Table 35, Analysis of variance for the

root yield in sugar beets,

1964-65,
Source B.F. M.S F.
Blocks 3 0.089 0,20
Dates 2 0,009 0,02
Errer “a 6 0.441
Varieties 2 | 0,412 1,681
Dates x varieties 4 0189 0,771

Error "b"

18 0,245
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Table 36, Analysis of variance for the

sucrose percentage in sugar
beet roots, 1963-64,

Source D.F. M.S. F.
Blocks | 3 8.995 0,38
Dates 2 -8.90 0.86
Error "a" - 6 10,10

Varieties - - 2 24,16 2,28
Dates x varieties 4 D24 0.49
Error "b; o 18 | 10,58

Table 37.1:Analysis of variance for the
sucrose percentage in sugar
beet roots, 1964-65, '

Source 15 M.S. F.
Blocks 3 3.86 1,05
Dates 2 9.66 2,64
Error "a" 6 3465

Varieties 2 0,015 0,016
Dates x varieties 4 0n132 0,141
Errax "b" 18 0,931




