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ABSTRACT

The study was carried out during 1964 at the Agricultural
Reéearch and Education Center in the Beq&'a plain, to evaluate the effect
of four dates of planting and four varieties of soybeans on their yield;
protein and oil ccntent and other agroncmic characters.

The seed size, the number of seeds per pod aﬁd the proteip
and oil percenpage'of soybeans were ﬁot influenced greatly by the
different dat;s of plantings used. Higher seed yields and the greater
number of pods per plant were.obtainedlfrom.the second date of plantiné
made on April 18, The number of‘days fequired from sowing to flowering
and to matufity decreased as the planting dates were delayed from April
L to May 18. = |

The four varieﬁies used varied widely in their agronomic
characteristics. The variety Linderin produced the highést yield with
the highest protein percéntage in the SEeds. Wabash had the tallest
plants that produced small seeds low in protein and oil content. Clark

excelled in the total dry matter and number of seeds per pod. Perry

possessed the largest seeds with few seeds per pod.



TABLE OF CONTENTS

INTRODUCTION. = - :

REVIEW OF LITERATURE . .
Environment and Date of Planting
Seed Yield . ‘
Dry Weight and Plant Helght o
Lodging . o o .
Oil and Protein . = .
Seed Q,Ilality =7 ® ®
Flowering and Maturity o °

MATERIALS AND METHODS . ' ‘

RESULTS AND DISCUSSION : =
Seed Yield .

L] ] o ] i L ] ]

Total Dry Weight .

Protein Percentage
0il Percentage
Plant Height

Days from Planting to Flﬂwering
Days from Planting to Maturity
Weight of 1000-Seeds

® L] @& L

@

Number of Pods per Plant .
Number of Seeds per Pod

Lodging .
Cumulative Daily Temperatures

SUMMARY AND CONCLUSIONS

LITERATURE CITED -

APPENDIX

L

] a [ ] ® L L L a

] ® ] L

L ® 4 L ] L @ L] @ L] @ &

- ® ] L ] @ [ ] [ ] ] -] L] ] @

23
25
25
28
30
32
32
35
35

38
39
L1
L5



10.
11,

12.

13.

4.
15.

16.

LIST OF TABLES

Average seed yield of soybeéns in kg, per dunum as
affected by date of planting and variety in 1964......

Average total dry weight (stems, pods and seeds) of
soybeans in kg. per dunum as affected by date of
plantlng and Variety in 1961}--1'1.'-------u.uno:arnmtt-

Average protein percentage of dry seed of soybeans as

affected by dafe of planting and variety in 1964......

Average oil percentage of dry seed of soybeans as
affected by date of planting and variefy in 1964......

Average plant height in cms., of soybeans as affected
by date of planting and variety in 1964....ccccc0ccces

Average number of days from planting to flowering of

soybeans as affected by date of planting and variety

in 196[‘».?.“.-.'.'Q.l"l"...“"..f.lill.I"I-'.'l‘..'.-.

Average weight in grams of 1000 kernerls of soybeans
as affected by date of planting and variety in 196k...

Average number of pods per plant of soybeans as
affected by date of planting and variety in 1964......

Average number of seeds per pod of soybeans as
affected by date of planting and variety in 1964......

Analysis of variance for seed yield of soybeans.......

Analysis of variance for total dry weight of soybeans.

Analysis of variance for protein percentage of seeds
Of Soybeanﬁ.........4.........-.-.-.-.-c-nu-c-r.--to--.

Analysis of variance for oil percentage of seeds of

soybeaﬂSittuiil.;tliittii-I\t-ttllll..ﬂl#'i"i’li‘iiiiiil

analysis of variance for plant height in soybeans.....

Analysis of variance for number of days from planting
to flﬁweriﬂg.--...-.----.-.---.;-;.-..--o.-'------no--

Analysis of variance of 1000 seed-weight of soybeans..

- vii -

Page

22

26 .

27

31

34

47

L7
L8

L8
49



Table - ‘ - Page
17. Analysis of variance for pods per plant of soybeans... 49
18. Analysis of variance for seeds per pod of soybeans.... 50

~19. Average montly temperatures and precipitations at the
Agricultural Research and Education Center in the
Beqa'a Farm, Lebanon from Mdrch to October for 1964
and eight years average 1956=63¢..ccccovevsccesssnsssss 5

- 20, Total cumulative temperatures (QC) for the days from
planting to maturity for four varieties of soybeans
in 196£I-‘Illl'_iiillivli"iii'i!ililiﬁ'.'ii.iiliiﬁli'i.‘-l"ill 52

- viii =




LIST OF FIGURE

Figure | Page

.1.. Days from planting to flowering, to pod formation
and to maturity of soybean varieties sown at four -
dates in 19&*!‘#liitnitiiit!tt.l#ntint_ttc1.1;;1..|-nt 33



INTRODUCTION

a

The rapid increase of soybean cultivation in the world has
‘created "a new era of its.revolution" in the field of agricultufe. Within
a_shorﬁ périod of 12 years from 1950 to 1962 the world production of SOy - -
beanshas increased hy 89 percent with an increase of its acreage by 70 |
percent (20). Probably no other crop has ever become so populaf in such
a short periqd as has the soybean,
ﬂith the increase of knowledge of nutrition, people started

.realizing the importanqe of.sojbeansas a food and feed, Its importénce
is due to its high protein content and oil of high energetic value and
complete digestability (35}. |

| Regarding its origin and history, Weiss (54) stated: "The
first recorded evidence of its existence is thought to be in Chinese
literature in 2838 B.C., but it is considered to have been extensively
cultivated in China centuries prior to this date". The soybean was con-
sidered as one of the five sacred grains which were essential to the
existence of Chinese éivilization (36). It was also regarded as having
many medical virtues for both man and animal.

Soybean production was limited almost entirely to the Far

Eastern countries until the end of the nineteenth century, afterwards it
spread rapidly to different parts of the world. The leading growing
countries are:— United States, China, U.S.S5.R., Indonesia, Japan, Korea,
Canada and Brazil., As evidenced from the FAQ report in 1961-1962 (20)
the biggest world production was obtained in the United States (18.5
million metric tons), the largest area was covered in China (32.5 million

acres) and the highest yield of the bean was obtained in Canada (1874



pounds per acre).

. In the United States it was considered as a hay crop in the
early years of its production. Even in 1940, 4.8 million acres were
harvestgd for hay which was equal to that harvested for beans (33).
Gradually, the proportion of soybeans for hay was reduced. The area of
sbybeanshas been increased from 0.19 million acres in 1920 to over 26
million acres in 1961 (13). It occupies the first place among the oil
seed crops in the Western Hemisphere.

In geﬁéral, the soil and climatic conditions requiréd for the
satisfactory-productidn of soybeans are almost the same as that oflcorn.
Hﬁwever, the performance of soybeans is comparatively better than corn
under adverse conditions, especially when the soybeans areipropgrly
inoculated (36). Often soybeans have been described as a "paof land"
crop, beﬁause of their comparatively better response to natural fertility
of the_soil rather than to added fertilizers (54).

Most probably the cultivated soybeans are descended from Glycine

ussuriensis, a wild type that is grown in Eastern Asia. The present

accepted botanical name for soybeansis Glycine max, formerly Soja max

or Glycine hispida (43).

Soybeans are a new crop of Middle Eastern countries and their
expansion appears to be very promising. Soybeans can supply the best
source of vegetable protein to supplement the high demand for meat protein
when they become fully established. As it is a new crop in this area,
considerable information is needed regarding varieties, cultural practices
and other factors to determine how the plant can be best adapted and grown

in this area.

The purpose of the present study, therefore, was to evaluate the






REVIEW OF LITERATURE

Soyﬁeans are recognized as a short day plant.‘ They are very
Sensitive to photoperiodism., In general, day length and soil températufe
as ﬁall as the rainfall determine the best time to plant soybeans in a
particular area.

| The importance of improving cultural practices for this crop
was emphasized by Cartter and Hartwig (13) who stated "probably no
single factor is more importént.to soybean production than the planting

date",

L

Environment and Date of Planting

Howell (31) stated "the soybean ﬁlant is very sensitive to
changes in its environment, and its growth responses are much less fixed
than might be inferred", and "environmental variation remains a major
factor affecting soybean production”.

Studying the effect of day and night on growth and reproduction
of soybeans, Garner and Allard (23) reported that each particular varie ty
has its own critical length of day.

In comparing the relation between day length and latitude,

Johnson et al. (32) and Morse (36) stated that a particular variety is

adapted to a comparatively narrower belt of north and south and a rela-
tively wider belt of the east and west.

Weiss (54) in.an.axtensivé review of the literature reported
the minimum climatic requirement for soybeans as being a 5-month growing
period during which a total accumulated temperature of 2400 °C and the
total precipitation of 300 mm. are required. A similar statement was

reported in the Potash Pocket Book (42) which stated than an average

ol =
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-temperaturé of 75 °F is required during the summer,

Brown (9) stated that a minimum temperature of 50 F is required
for germination and growth of soybeans. Howell (31) reported that the
shorteét time fordgermination occured at a constant temperature of 86 OF,
while at 68 °F the time required for germination was doubled. Cartter
and Hartwig (13) stated that excess moisture or prolonged drought is iikely
to be injurious at the ﬁimﬁ of gerﬁinationﬁ -

‘ The effects of precipitation were studied criticaily.by Runge
and Odell (45). They reported that too much moisture at the ea.ﬂy-gmiﬁg
stage is detrimental, while the Yield increased with the abundant rainfall
during the Vvegetative growth, blooming period énd pod filling stage. How-
éver, heavy-rainfall associated with cloudiness during the earlylpod.stage
cause the young pods to drop off, and at late maturing stage causes lodging
and shattering.

Mbrsa.(Bé) discussed the time of planting in several countries,

In the Philippines he.repérted that higher yields of soybeans were obtained
when planted during the rainy seasons than that of the crops planted in
the drier season. In the United States he reported that the time of
planting of soybeans_extends from early spring until mid-summer depending
on the variety, latitude and purpose. In the southern states, long dura-
tional varieties are planted in early April but fof early varieties
planting was extended as late as June. For green manure, pasture and

hay soybeans may be planted even in the early part of August. In the
northern ‘states, where the growing season is limited by lower temperatures,
May plantings were considered to be the best. In Manchuria, the planting
time was extended from April 25 in the south to May 20 in the north.

Similarly, in China the time of seeding ranges from April in the south
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to as late as June in the north., In Japan, the planting time ranges
'frqmtﬁpril-in the southern and western regions, to as late as early
June in the northern and eastern sections. In the Netherland Indies
planting was done from Mg.rch 15 to May 15,

Smartt (48) reported that the best time of planting in Northern
.Rhodesia.was from late November to early December. .In.Vietnam.(é) the
best yields were obtained from the September ﬁlantings. In Tanganyika,
the Department of Agrlculture (5) reported that when the planting date
was delayed from.December 11 to December 28, the yield of soybeans came

down to 499 pounds from 795 pounds per acre,

Seed Yield

Seed ylields are the mﬁst'important compoﬁanﬁ'of.éﬁybean
production. The séed yields are effected by the factors which influence
-the flowering and pod formation as well as the weight of the unit number
of seeds. '0ptimum.yield cannot be obtained unless thé plant attains its
optimum growth.

Ia and Tsai (34) conducted an experiment with 60 varieties of
soybeans at 10 dates of planting and found that the yields of most of the
férieties were directly proportional to the length of the growing period.

Weiss (54) stated that relatively small differences in yield
occur on successive plantings throughout the first month of the frost-
free date when adapted varieties are planted, Further delay in the.
planting date causes a greater reduction in the yield of the late
varieties. Osler and Cartter (39) and Torrie and Briggs (51) also found

that late plantings delayed the early varieties more than the late

maturing varieties.
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Dimmock and Warren (18) found that the reduction in yield was
mainly due to the reduction of the number of seeds per plant rather than

the seed size.

Cartter and Hartwig (13) and Johnson et al. (32) stated that

usually the yield is less wﬁen a full season variety matures before the
end of the growing season. They reported that in the northern regions,
the highest yield can be obtained when a full season variety utilizes
most of the grgwing_season. In the southern areas late varieties have

a broader.range of pianting dates to produce higher yields. They
suggested that early varieties can be planted rather late without losing
too much yield.,

Feaster (21) stated that early varieties éhoﬁld be pla.nte'.d. later
than late varieties. When an early variety is.planted early, it produces
seed during the unfavourable hot and dry conditionsin the summer.' nghest
yields from.early'maturlng varletles can be obtalned 1f bloomlng and seed’
formation occur immediately after the hot and dry perlod.-

Abel (1) in the Imperial Valley df California and Caviness and
Smith (15) in Arkansas, found that extremely early planting did not
result in good yields. It was found that the May plantings were better

than the April or the June plantings. Abel (1) and Smith et al. (L9)

found that the highest yields were obtained from the late and medium

maturing varieties.

Garner and Allard (24) and Pérkér and Borthwick (40) found
that the yield of Biloxi éoybeaniwas jncreased with the increase of
artificial light period from 8 to 13 hours.

Camper and Smith (12) found that when the planting date is

delayed, the use of narrow rows with higher seeding rate can increase



the yield but not as good as the early sowing.

Uklien (52) stated that the soil moisture at 80 percent field
- capacity throughout the vegetative, flowering and pod filling stages

increased the yield.

Dry Weight and Plant Height
The dry weight and plant height are primarily influenced by
the temperature. Light plays an indirect role on these characters.
Howell, and Cartter (30) found that the number of nodes and
stemuwéight increases with the increase of temperature.
Earley and Cartter (19) found that the dry weight prodﬁctidn
was almost restricted at root temperatures as low as 12 °C and as high
as 37 OC. Optimum plant heights were obtaiﬁed ﬁnder high light intensity
and vice-#ersa. Morse (36) stated that the growth rate declines at a
temperature above 100 °F. Brown (9) studied the rate of development
with temperature and found the unit of developmﬁnt-as follows:- O at 50 OE;
16 at 60 °F, 27 at 70 °F, 32 at 80 °F, 33 at 86 °F and 32.5 at 90 °F.
Brown and Chapman (10) found that the effect of temperature on
the devalopmﬁnt of the soybean was highly correlated in the.ﬁré-flowering
and post-flowering stage (maximum podding to maturity) rather than the
actual flowering stage. The rate of development at the post-flowering
stage was only half of ﬁhat of the pre-flowering stage.
Garner and Allard (25, 26) stated that the differences in
height from year to year from the same date of planting are mainly due
to temperature fluctuations, Garner-and Allard (23) stated that promoting
the reproductive phases curtailed the vegetative growth.

Parker and Borthwick (40) and Garner and Allard (24) found
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that, in Biloxi soybeans, dry weight and plant height were increased
with the increase of photoperiod from 8 to 13 hours. Initially, the

| rate of growth was the same from 8 to 13 hours but the rate of growth
decreased by the earlier flower initiation with the reduction of photo-
period.-'Greater height was obtained as the photoperiodic hours were
increased further, A similar condition was found in the Peking soybean
variety by Allard and Garner (3) in that the size of the leaves, plant
height and dry:weight were proportionately increased wiﬁh ﬁhe increase
of photoperiod. |

Vanschaik and Probst (53) found that at the higher temperatufes
and at longer photdperiods the plant grew faster, |

Abel (1) and Caviness and Smith (15) found that extfemeiy’earky
planting reduced the plant height due to low soil temperature. They
found greater plant heights in the May plantings than in the April or
the June plantings. .

Garner and Allard and other workers (6, 23, 39, 51, 54) found
that the plant height decreased as the planting dates were delayed.
Long durational varieties were affected more than the early vafieties.

Johnson and Bernard (33).found a negative correlation between
height and earliness. Morse (36) stated that with a few exceptions

earliness is correlated with the size, the tallest variety being the

latest.

Lodging
Caviness and Smith (15) and Torrie and Briggs (51) did not
find any relationship between the planting date and lodging. They

stated that severity of lodging is not associated with plant height.
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Abel (1) stated that lodging decreased as the planting dates |
were_delayed,_whereas, Osler and Cartter (39) stated that delay in
plaﬁting'was associated with greater degree of lodging.l

Johnson and Bernard (33) found a negative correl&iian‘between
height and lodging resistence which is a serious problem in the south

while in the north, height is limited by early maturity.

Oil and Protein

Much interest has been centered on the effect of environment
on the protein:and oil synthesis. Many workers found a negative corre-
lation between oil and protein in a particular variety. |

Feaster (21) did not find any appreciable effgct on the oil
percentage with various dates of planting, except the last date 6f
planting which had a lower oil percentage, He found that the amount of

protein had more or less a tendency to vary inversely with the oil content.

Osier and Cartter (39) aﬁd Weiss et al. (55).f0unq:£h$£ the
0il percentage decreased and the prnteiﬁ percentage iﬁcreased with the
delay in planting though it was not consistent among the vﬁrieties.

Collins and Cartter (17) found that higher yields were
associated with higher oil percentage. They also found that the seeds
of the lower half of the plant were 0.5 percent higher in oil and one
percent lower in protein content than those of the upper part of the
plant.

Dimmock and Warren (18) reported that in two full season
varieties, the oil percentage decreased as the planting dates were
delayed. The protein content showed a slight tendency to increase

with the delay of planting.
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| Torrie and Briggs (51).stated that the date of planting had
little effect on the oil content of the early varieties, but it decreased
in the late varieties with the delay in planting. They found no effect
of date of planting on the protein percentage., Garner et al, (22)
failed to find ahy felation between date of planting and oil content.

Wéiss (5#) reported that in the same variety of soybeans, when
grown at 11'widély separated locations, the oil content varied from 12.7
to 22.1 percent and the protein varied from 32.6 to 44.3 percent in the
same year., In the same field, oil and protein percentage differed by
2.9 and 4.2 percent, respectively. This indicated that climatic variation
influenced the percentage of oil and protein in soybeans more than did the
soil variation.

Eﬁrse-(B?), from an extensive review of literature, feported
that, with every degree in the rise of temperature, an increase of Q.44
percent oil and 0.39 percent decrease in protein .content may be expected.
Soybears grown under high temperatures prevailing in Oklahoma were higher
in protein content and lower in oil content than those grown in other
" parts of the country.
- Howell and Cartter (30) conducted a green house experiment
under the controlled temperature of 70, 77 and 85 degrees Fahrenheit
during the pod filling stage of soybeansand found that the average oil
content of the seeds was 19.5, 20.8 and 23.2, respectively. They (29)
found higher positive correlations beﬁween the oil content and the
temperature when they increased the temperature for a period of 10 days,
from 20 to 30 days and 30 to 4O days prior to maturity. This indicated
that the temperature during this period had a great effect on oil

synthesis of the soybean seeds. They also found that the maximum
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temperatureslwere more closely correlated with oil percentage of the
northern varieties, whereas, minimam temperatures were more closely
correlated with oil percentages in the southern varieties.

Schwab et al. (47) indicated that the yield of soybeans was

increased by 40 to 50 percent by irrigation, but the oil decreased by
four peréent and the proteiﬁ content increased by 3.3 percent at

Conesville, Iowa,

Seed Quality E

The seed quality is influenced by.the environmental conditions.
that prevail: during the time of maturation. 5

Cartter and Hartwig (13) stated that high temperaturgs and high
humidity during the seed development stage produced seeds of poor'quality;i
Very high temperatures and dry conditiomsmay arrest the seed maturation
and produce green and shrivelled seeds, Cool and dry conditions favour
the production of good quality seed;

Feaster (21) stated that the date of plantiﬁg had little effect
on seed quality of the late maturing varieties but early varieties when
planted early, produced seeds of poor quality. Abel (1) and Torrie and
Briggs (51) also stated that seed quality tended to be better by delayed
planting.

Rouse (44) stated that early planting produced pods closer to
the ground and seed quality was lowered due to the increase in the

rotting of the pods, While Greens et al. (27) stated that early

planting of short season varieties, if matured before the occurence of
hot and dry weather conditions produced good seeds with a high germi-

nation percentage,

Garner et al. (22) did not find any correlation between date
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of plant;ng and seed size. They concluded that seed size was heritable.

Dimmock and Warren (18) and Weiss et al. found that seed size of late

maturing varieties tended to be decreased with the delay in planting,

but Osler and Cartter (39) did not find this relationship.

Flowering and Maturity

Many workers have found that flowering and maturity of the soy-
beans are greatly influenced by the photoperiodic condition and partly
by temperature. bSoybeans have Eeen widely accepted as a sﬁort day plant,
but varieties differ in their critical length of day.

The response of a particular variety to the day length determines
the earliness and lateness of that variety, Bofthwick antharker (8) =
and Howell (31) stated that floral initiation of early varieties S
for comparatively longer bhotoperiods than for the full-season varieties.

Howell (31), Johnson et al. (32), Morse (36) and Williams (56)

stated that northern varieties have longer critical length of day than
the southern varieties for flower and fruit initiation, Late maturing
varieties of the south often fail to bloom in the north due to longer
day length, whereas, the northern varieties in the south produce early
flowering due to the short day condition.

Garner and Allard (24) observed that Peking soybeans, when
germinated in a green house on March 31 and “pril 13, produced the first
flower on May 12 (after 42 days) and July 16 (after 94 days), respectively,
while Biloxi soybeamsplanted on the same dates did not produce flcwers.
until September. Biloxi is considered to be an early flowering variety
when planted in winter or early spring in the green house.

Morse (37) stated that the date of blooming is governed by the

date of planting and photoperiodic characteristic of the variety.
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Cartter and Hartwig (13) believe that the term early-, medium-,
or late-maturing of soybeans are limited to a specific location when
pianted at a particular date, Garnér and Allard (23) stated that the
reproductive ﬁhase is promoted by the action of shortening the light
period. Garner and Allard (26) found that the very early variety and
the very late variety, when grown under the summer conditions in Washington
with an artificially short day length, both behaved like e#rly varieties
by producing flowers within 20 to 25 days after germination.

Parker and Borthwick (40) observed the effect on the 1n1tlat10n
of flawering and fruiting of Bllaxl soybeans wlth eight dlfferent photo—
periodic hours ranging from 8 to 18 hours. They found that with' the
increase of light hours, flowering was delayed except there was no
occurance of flowers at 16 and 18 hour light period. Poor fidwer ini-
tlation occured at 14 and 15 hours having no formation of pods. The
number of flowers increased with the increase of photoperiods from 8 to
13 hours. Allard and Garner (3) found similar results in Peking soybeans
that initiation of flower was increased with the increase of light from
6 to 10 hours,

Borthwick and Parker (7) fopnd that the minimum intensity of
light for initiation of flowers in Biloxi soybeans was 100 foot candles for
eight hours. In another experiment, they (8) showed that when 50 days old
plants were subjected to nine different photoperiods ranging from 8 to
<4 hours, flower initiation occured in seven early varieties out of 12
varieties. This indicated that darkness was not a necessary condition
for the floral initiation, but none of the varieties produced any pods -

above 16 hours photoperiod.,

Garner and Allard (26) stated that cool temperatures tended

i—ln"".

- -
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to.delay flowering. They found £hat summer temperatures below 75 to 77 °p
_caused two to three days delay in blooming for the decrease of every one
degree Fahrenheit., They (25) further reported that the variatioﬁs in
dates of flowering from year to year, when pléntad on any particular date
of planting, are due ﬁﬁ the variétions of the temperature.

Vanschaik and Probst (53) studied the effects of photoperiods
and temperatures on flowering and fruiting of Midwest and Clark varieties.
They found that as the temperature increased fram.éo to 90 °F prefuse and
early flcweriﬂé was iﬁitiated. With the increase in day length from 12 .
to 20 hours, flowering was delayed and the number of flowers were_increased
up to a specific period of light at a particular temperature for each
variety. However, the percentage of flower and pod sheddiﬁg'was increased
with the increase of temperatures and photoperiods. Initiation of the
pods occurred earlier at 70 °F than either at 60 °F or above 70 °F,

Brown (9) interpretated the experiment of Vanschaik and Probst
(53) by counting the reciprocal hours of night and found that at a
particular temperature, cumulative hours of night of each variety was
almost the same from planting to flowering, when photoperiod varied from
12 to 16 hours (i.e. 12 to 8 h&urs dark period). .

Parker and Borthwick (41) found that temperature during the dark
period produced great differences in flower initiation. Flowering was
limited at a temperature of 55 °F while good floral initiation occurred
at 65 °F only, with the rise of 10 °F during the dark period.

Brown and Chapman (10) reported that available moisture as well
as the temperature correlated with the development rate of _the flowering
period, Moisture stress retarded the flowering period.

Abel (1) found that the number of days from planting to flowering
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were reduced in late varieties rather than early varieties in successive
planting, but the period from flowering to maturity was more in the
early varieties than the late varieties.

Brown and Owen (11) found in the Mandarin variety that with a
delay of 45 days, the period from planting to flowering was reduced by
<8 to 35 days, while flowering to maturity was almost constant at about
66 days., |

Caviness and Smith (14, 15) found that when planting was
delayed by onérmonth, maturity was delayed by more than two weeks in
early varieties, whereas, in the late varieties it was delayed by.tﬁree.
to seven days.

Torrie and Briggs (51) reported that maturity'was'delayed by
one day.for two da?s delay in planting. Morse (36) found three to fouf
days delay in maturity for every 11 days delay in planting,

Cartter and Hartwig (13) concluded that in the Midwest, the
average maturity date is retarded by one day for every three days delay
in planting, although some varieties behaved differently.

Caviness and Walter (16) stated that soybeans usually mature

earlier in the years of deficit soil moisture.



MATERTALS AND METHODS

The experiment on planting datés of soybean was carried.out
during the year 1964 at the Agricultural Research and Education Center
of the American University of Beirut located in the Bega'a plain 80
kilometers east of Beirut, Lebanon.

The soil was characterized according to Salib (4L6), as high
in clay content, medium to low in organic matter, as well as nitrogen
and quite vari;ble in phosphorus and adeqnate as to exchaﬁgeable potassium
It is alkaline in reaction and calcareous with a pH of about 8,0.

Four improved varieties of soybeans, Clark. Llnderln, Perny and
Wabash, were included in this study. Clark was developed from.a backeross
of Lincoln X (Lincoln X Richard) (38). It has a reputation of superior
performance in yield, lodging resistence, oil and protein content,
Linderin is a new'variety'derived from a cross between Mandarin and
Lincoln (5). It is regarded as being early in maturity and high yielding
with high oil content of the seed. Perry and Wabash are the medium and
late maturing varieties., Their performance was found to be superior in
many places in the United States. All these varieties have been tested
in the soybean varietal trials at the Agricultural Research and Education
Center. They were found to be most adapted to the Bega'a conditions,
though considerable variations in the yield from year to year have been
obtained (57). .

Four dates of planting were selected on April'h, April 18, May 3
and May 18, The average monthly temperature and rainfall data of the
Central Bega'a plain, from March to October for 1964 and average for

other years since 1956, are shown in the appendix (Table 19). 1t ds

=17 _
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evident from the daﬁa'that there were large temperature deviations from
the average during the early part of 1964. Though the average air tempe-
ratures of March and April of 1964 were 9.1 °C and 9.6 °C, respectively,
the average soil-temperatures during these periods, at a depth of five
centimeters on bare land, were 11.8 °C and 15.2 OC, respectively. The
selection of the first date of planting at the early part of April in
196l was quite justifiable as the soil was warm aﬁough for good germina-
tion of the_seeds,

The experimental plots were fertilized with a unifdrmjapplication
of 12 kg; of nitrogen in.thé'form.of_ammonium.sulfo-nitrate and 20 kg1 .
of P205 in the form of superphosphate per duﬁﬁm,' The fertilizers wére
broadcast and disced into the soil before planting time.. Thé plots
received an additional amount of nitrogen at the rate of four kilograms
per dunum as a side dressing in July.

Heptachlor was applied to the soil before planting to control
cut worms. Metasystoirwas sprayed in the early part of August as a
preventive measure against the leaf hoppers. .Hawever, diseases and
insects were never a serious problem in the field.

The experimental plots were irrigated every week throughout
the growing season. Sprinklers were used during the early season and
later after the middle of June, furrqw jirrigations were done. The plots
were kept free from weeds by regular weeding.

The experiment was laid out on a split-plot design with four
replications having the dates of plantings as the main plots and the
varieties as the sub-plots. Each sub-plot was made of four rows, five

meters long and 50 cms. apart. The seeding rates were adjusted to obtain

s uniform stand of about 165 plart s per row. A laboratory germination
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percentage for each vﬁriety*was determined for determining the numbef

of seeds planted per row. Scarification was done prior to each date of
plaﬁting in the case of Linderin which contained 3. percent of hard seeds.
The seeds of all varieties were inoculated by a commereial inoculum
immediately before planting.

The data were collected from the central two rows of each subw
plot separétely. Dates of fiawering and pod;formation'were recorded at
the 50 percent blooming and podding stages. The date of maturity was
recorded at the time of harvesting when most of the pods were fully
matured and before any shattering took place, At the full maturing
stage, four plants were selected at random from each sub-plot as the
representative sample to determine the average height, the avefagé.nuﬁber
of seeds and the average pods per plant.

The two central rows of each sub-plot were harvested leaving
one-half meter on both the ends to eliminate the border effect. The total.
dry welght including ﬁods_and stems were recorded after three weeks of sun
curing. The seed yield and the weight of 1000 seeds were recorded on the
same date after threshing and cleaning. The total dry weight and seed
yield were reported in kilograms per dununm.

For protein and oil determination of the seeds, a representative
sample from each sub-plot was dried, ground and weighed for analysis.

The modified Kjeldahl method was followed to determine the protein per-
centage (28). Each sample was done in duplicate and if the results of
duplicates differed from the mean sample by six percent or more it was
repeated (2). The dry extraction method was used to determine the oil
content (2, 28). It involved a continuous extraction of the fat soluble

substances from the thoroughly dried soybean-meal by means of an anhydrous
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solvent-ether, The percentages of protein and oil in the seeds were

calculated on the moisture~free basis,

Statistical methods appropriate to the split-plot design were
used to analyse the data (50). A4nalysis of variance, F test and 't

test were calculated to appraise the significance of the results.




RESULTS AND DISCUSSION

The purpose of this experiment was to evaluate the effect
of the various dates of planting of four adapted varieties of soybeans
on their seed yield, total dry weight (stems, seeds and pods), protein
and oil percentages of the seeds, plant height, number of days from
planting to flowering, weight of 1000 seeds, number of pods per plant
and number of grains per pod. The data are presented.in Tables 1 to 9
on the characters mentioned above, The analyses of the variances are
given in Table 10 to 18 in the appendix. The L.S.D. figures at the five
percent and one percent. levels are shown at the bottom of each table.
(Table 1 to 9) only for those treatments which were found to be significant.
The number of days from planting to maturity with demarcation of fluwering

and pod formation stages are presented in the form of a histogram in Fig, 1.

Seed Yield

The average grain yield of the soybeans was found not to be
influenced significantly by the various dates of planting as shown in
Table 1. However, every variety produced the most seed when planted on
April 18, except'Linderin'which yielded the highest from the planting
made on April 4. The crop planted on April 18 gave the highest average
yield of 190.5 kg. per dunum. The average yield of the four varieties
was reduced by 12.6 kg. per dunum when planted a fortﬁight earlier or
later than April 18, The lowest yields were obtained from the May 18
plantings. In Arkansas, Caviness and Smith (15) found that the May
planting was better for yield than the April or June plantings. The

different varieties used in this study, however, did not respond

s



- 22 =

Table 1, Average seed yield of soybeans in kg. per dunum as affected

by date of planting and.ﬁariety in 1964.

Date of planting

Variety April §,  April 18 Way 3 Vay 18 'eviety Mean
Clark 226.1 234 oy 208.6 180.5 212.4
Linderin '_220,6 215.3 208.7 2114 214 .0
Perry 139.2 164..3 146.5 143.3 148.3
Wabash 125.6 14842 1479 134.,7 139.1
Date Mean 177.9 190.5 177.9 167.5
LiSiDi (5%) L'S‘D‘ (1%)
Varieties 20.3 : 272
Means
Varieties Wabash Perry Clark Linderin
139, 1 fé.s 0. 214.0"

+Treatment:means underlined by the same line do not differ signifi-

cantly from each other at 5% level.




similarly. Little reduction in yield was found in Linderin as affected

by delay in planting, whereas, the vield of Clark was reduced considerably
when planted after April 18.

Significant differences were found in the seed yield among the
four varieties.t ILinderin and Clark produced the highest yield at each
of the four planting dates. The difference in the yield of Perry and
Wabash was not significant, but the yields of both of these varieties
were significantly lower than that of Linderin or Clark. Wabash ﬁroduced
the lowest yield. A similar sequence of the yield of Clark, Perry and

Wabash was found in several stations in Illinois as reported by Osler and

Woodworth (38).

Total Dry Weight (stems, pods and seeds)

Significant differences in the total dry weight of the soybeéns
were not obtained on the various dates of planting as shown in Table <.
The highest dry weights were obtained from the crop planted on April 4
(627.8 kg. per dunum). The dry weight tended to decrease as the plantiné
dates were delayed until May 3. The reason for this limited growth may
be due to the reduction of the period from germination to flowering as
caused by the delay in planting. The number of days from planting to
flowering of April L and April 18 plantings was about the same (Table 6)
but the germination of the April 18 planting was delayed as a result of

unfavourable soil condition at sowing time.

The varieties differed significantly in their total dry weight
production as can be seen from Table 2. Clark produced the highest
amount of total dry weight, 673.0 kg. per dunum., Linderin produced the

lowest total dry weight, 490.8 kg. per dunum. Perry and Wabash were



Table 2. Average total weight (dry stems, pods and seeds) of soybeans

in kg. per dunum as affected by date of planting and variety

in 1964,

Variety

April 4

Date of planting

April 18 May 3

= -—=e Variety Mean
May 18

=== IS s ———

e,

Clark 687.5 694 .4 669.1, 6L0.6 6730
Linderin 510,6 L,66.3 L71.3 515,0 490.8
Perry 670.0 576.9 571<3 596.3 603.6
Wabash 643 .1 591.3 553, 1 580.,0 5919
Date Mean 627.8 582.2 566.3 583.0
L.S.D. (5%) L5 B. (1%)
Varieties 1.3 59.L
Means
Varieties Linderin Wabash Perry Clark

490.8 591.9

603.6+ 673.0."

+Treatmﬁnt means underlined by the same line do not differ signifi-

cantly from each other at 5% level.
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intermediate in dry weight production and the difference between these

two was not significant.

Protein Percentage

The pfotein percentage of the seed was not affected significantly
by the dates of planting studied as noted in Table 3. The crop planted
on April 18 and May 18 contained 33.6 percent protein, while the protein
content of the seeds obtained from the April 4 and May 3 planting was
33.L4 and 32.8 ﬁercent, respectively. Torrie and Briggs (51) and Weiss
(54) did not find any effect of different dates of planting}on the,ppaﬁéihﬂlr“
percentage in sdybeans. . L

The varieties differed signifiéantlj gn_the proteinléercentage
in the seed as shown in Table 3. The highes£ protein percentage in the
seed was obtained from Linderin, 3L.2 percent, and the lowest from Wabash,
32,4 percent., In examining the plants in the field, it waé observed that
nitrogen deficiency symptoms were present in the leaves of Linderin, while
Wabash produced leaves with deep green color and iree from nitrogen defi-
ciency. This would indicate that the variety Linderin was a heavier
nitrogen feeder than Wabash. The varieties Clark and Perry contained an
average of 33.2 and 33.6 percent protein in the seed. A similar relation-
ship in protein content was obtained by Osler and Woodworth (38) with

the varieties Perry, Clark, and Wabash when grown in Illinois.

0il Percentage

The oil percentage of the soybean seeds was not influenced
appreciably by the various dates of planting as shown in Table 4. Only
the first date of planting (April 4) produced seeds with a higher oil

content (23.7 percent). The oil percentages obtained from the soybeans
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Table 3. Average protein percentage of dry seed of soybeans as affected

by date of planting and variety in 1964.

i - S ey

Date of Planting

Variety F— _ = Variety Mean
April 4 April 18  May 3 May 18
Clark 331 32.6 33.6 33.6 33.2
Linderin 23ke2 34.6 387 3L .4 34.2
Perry - L2 33.8 32.6 33.6 33.6
Wabash 32.3 33.2 31.1 32,8 32.4
Date Mean 33 'll'- 33 r6 32-8 33;6
L.S.D. (5%) L.5.D. (1%)
Varieties 0.97 1.30
Means
Varieties Wabash Clark Perry Linderin
32.4 3362 33.6 3#-%+

2
+Treatment men@s underlined by the same line do not differ signifi-

cantly from each other at 5% level.




Table 4. Average oil percentage of dry seed of soybeans as affected

by date of planting and variety in 1964,

A e S T ey — =T =L = P

Date of planting

Variety = = Variety Mean

April 4 April 18 May 3 May 18
Clark 23;11. 23.5 23J-|» 23-4 23011-
Linderin —23.8 22.8 234 R34 23 oy
Perry 2L .0 22.8 23.4 234 23 .4
Wabash &35 22.6 22,06 2243 22.6
Date Mean 237 23.0 23.0 2341

L.S.D. (5%) L.S.D. (1%)

Varie.ties O 114-2 _ 0- 56

Means
Varieties Wabash Clark Linderin Perry
22,6 294 2k 23, +

+Treatmﬁnt means underlined by the same line do not differ signifi-

cantly from each other at 5% level.
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grown at the other dates of planting were almost similar. Howell and
Cartter (29, 30)'fbund that high day temperatures were associated with

high oil content in soybeans. The meteorological data of the Agricul-
tural Research and Education Center recorded higher temperatures from the
mid-August to early September, which was the pod filling stage of the
soybeans planted on April 4. The temperature was lower during the rest of
the month of September with considarable fluctuation in the temperature

from day to day. This might result in the somewhat lower oil percentages

in the soybeans obtainéd from the later plantings as the temperatures during

the pod-filling period was cooler. Garner et al. (22) did not find any

appraciable effect of dates of planting on oil content except that the
latest date of planting had a lnwer_oil percentage.

The varieties of soybeans used in the study differed signifi-
cantly in their oil content, Wabash produced seed cqntaining the lowest
percentage of oil (22.6 percent), while the varieties Clark; Perry and

Linderin contained 23.4 percent oil.

Plant Height

The plant height of the soybeans was influenced only slightly
by the various dates of plantings as shown in Table 5. There was,
however, a definite trend of decreasing plant height as the planting
dates were delayed from April 4 to May 3. Probably the reduction in
plant height was due to the reduction of the growing period as reported
by many workers (1, 26, 39, 51, 54). Increased plant height was measured
in all of the varieties that were planted on May 18, A possible expla-
nation for this might be due to the comparative higher temperature that

occurred from the beginning of the growing season., Such a response of
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Table 5. Average plant height in cms. of soybeans as affected by date

of planting and variety in 1964.

i — —

Date of planting

Variety e Variety Mean
April 4  April 18 = May 3 May 18

==t

Clark 132.4 131.2 131.2 147 .9 135.7
Linderin ~115.7 10445 104 .3 109.3 108.4
Perry 159.6  146.8 1397 1410 14643
Wabash 158,0 160,7 143.1 163.5 156.3
Date Mean 1014 135,.8 129.1 1L0.4
L.S.D. (5%) 1.8.0 (12
Varieties 8e7 11.7  
Means
Varieties - Linderin Clark Perry Wabash

108.4 135.7 146.3 156.3




a higher growth rate at higher temperature has been shown by Brown (9).
The average total dry weight (Table 2) of the soybean plants responded
similarly as did the average plant heights to the different dates of
planting.

The varieties differed greatly as to plant height as noted in
Table 5, The tallest variety was Wabash with an average height of 156.3
cms., while Linderin was the shortest variety, 108.4 cms. OSimilar sequence
in plant height was obtained by Osler and Woodworth (38) with the varieties

Clark, Perry and Wabash grown in Illinois.

Days from Planting to Flowering

| Significant differences were obtained in the number of.days
from planting to flowering in soybeans influenced by the various datés of
plantings as reported in Table 6, With the delay in plﬁnting dates, the.
flowering was also delayed, but the differences iﬁ the dates of flﬁwering |
were smaller than the corresponding'diffefences in datééﬂof.plaﬂting} The
average dates of flawéring of the soybeans planted on April 4, April 18,.f
May 3 and May 18 were July 15, July 29, July 31 and 4ugust 9, respectively.
It will be noted that soybeans planted on April 18 and May 3 flowered
only two days apart. The apparent delay in flowering of the soybean for
the April 18 plantings was probably due to the delay in germination that
resulted from the 5.6 mm. of rainfall on April 17 which made the soil
unfavourable for good sowing. On the basis of the averages, 20 days were
reduced from planting to flowering for the 45 days delay in planting,
though the reduction due to delay in the plantings were not the same in
a1l of the variefties. Clark and Linderin were affected less than Perry

and Wabash. The reduction in the number of days required from planting
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Table 6. Average number of days from planting to flowering of soybeans

as affected by date of planting and variety in 196L.

e e prasags i L

Date of planting

Variety . — Variety Mean
April 4 April 18  May 3 May 18 |
Clark _ 96.8 99.8 90.8 85.8 9302
Linderin 91.9 ° 89.0 79.5 75.0 83.6
Perry 106.2 107.8 90.0 81.5 96.3
Wabash 114.2 112.8 94.8 87.5 102.3
Date Mean 102, 1 102.3 88.8 82.6
L.8.b. (5%) L.8.D. (1%)
Varieties 247 3.6
Means
Varieties Linderin Clark Perry Wabash
83.6 93.2 96,3 102.3
Dates May 18 May 3 April 4  April 18
82,6 88.8 102. 1 102.3 +

+Treatment means underlined by the same line do not differ signi-

fiﬁantly from each other at 5% level.
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to flowering is in agreement with that found by many other investigators
{15 11, 14,.15, 36, 39).

The varieties differed in number of days required from planting
to flowering as shown in Table 6, Linderin required a minimum time to pro-
duce flower (83.6 days) and Wabash took the longest time to come into
flowering (102.3 days).

There was a significant interaction between planting dates
and the number of days from planting to fldwéring as shown in Table 15;
The variety Clark, when planted on:April L, took less timé to produce
flowers (96.8 days) than Perry (106.2 days), whereas, on the last date
of planting (May 18), Perry required only 81.5 days and Clark 85.8 days

from planting to flowering.

Days from Planting to Maturity

The days required from planting to flowering, to pod formation
and to maturity are illustrated by a histogram and_shawn iﬁ Figure T
The average number of days required from planting to maturity was 178,
172, 156 and 145 days when planted on April 4, April 18, Méy 3 and May
18, respectively. The average number of days for the soybean variéties
to mature was reduced by 33 days when planted on May 18 as compared to
the sowings made 45 days earlier on April 4. |

The average number of days from planting to maturity for
Linderin, Clark, Wabash and Perry was 143, 165, 170 and 17, days, res-
pectively. Though Perry produced flowers six days earlier than Wabash,

its date of maturity was delayed on the average by four days.

Weight of 1000 Seeds

The size of the soybean seeds was not affected greatly by the




L

/] - Number of days from planting to'flcwering

- - Number of days from i‘lciwering to pod formation

\ } = Number of days from pod formation to maturity

| %4%
11
|

LINDERIN

Figure 1. Days from planting to flowering, to pod formation and
to maturity of soybean varieties sown at four dates in
1964. (I, II, IIT and IV - April 4, April 18, Msy 3
and May 18 planting dates, respectively).
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Table 7. Average weight in grams of 1000 kernels of soybeans as

affected by date of planting and variety in 196i.

Date of planting

Variety Variety Mean
April 4 April 18 May 3 May 18
Clark ' 137,9 145.1 140.5  137.9 1404
Linderin  _ 140.6 138.3 147.3 14,6.1 143.1
Perry 133.3 153.0 151.3 146.8 14,6.1
Wabash 123.8 138.3 127.3 139.8 132.2
Date Mean 133.8 143.7 141.6 142,6
L.S.D. (5%) L.8.5. (1%) -
Varieties 746 10.2
Means
Varieties Wabash Clark Linderin Perry
132.2 140.4 5.1 146.1 +

+Treatmént means underlined by the same line do not differ signifi-

cantly from each other at 5% level.
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various dates of pianting studied as noted in Table 7. The smallest
seeds were obﬁained from the crop planted on April 4. This was probably
.due to the high temperatures occuring during the period of seed formation.
The soybean plants obtained from the plantings made after April L produced
larger seeds., Osler and Cartter (39) did not find any appreciable effect
of date of planting on the seed-weight in soybeans.

The 1000 seed weight of Wabash was appreciably lower (132.2 gms. )
than was that ?f any other variety in this study. Perry had the largest
seeds with an average weight of 146.1 gms. per 1000 seeds. A similar
sequence in seed-weight was obtained by Osler and Woodworth (38) with

the varieties Perry, Clark and Wabash grown in Illinois.

Number of Pods per Plant

The highest average number of pods per plan£ (31.2) was obtained
from the soybeans planted on April 18 as shown in Table 8. A possible
reason for this may be the effect of high"day'temperatures occuring
during the comparative longer photoperiods at the time of flowering and
pod formation. This view coincides with the findings of VanSchaik and
Probst (53). On the other hand a possible reason for getting fewer pods
per plant from the soybeans planted on May 3 was due to the smaller siﬁe
of the plants (Tables 2 and 5).

The varieties used in this study varied very little as to the

number of pods per plant.

Number of Seeds per Pod
The number of seeds per pod was not influenced significantly
by the different dates of planting as shown in Table 9. Significant

differences in the number of seeds per pod were found among the
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Table 8. Average number of pods per plant of soybeans as affected by

date of planting and variety in 1964,

!

= R -

Date of planting
Variety — = = Variety Mean

April 4 April 18 May 3 May 18

e

Clark 22,6 92,1 22.4; 2, .1, 25 L
Linderin - 26.9 37.1 22.9 2.8 27 .9
Perry | 26.4 28,6 21.3 23.8 25,0
Wabash 28,8 - 26.9 23,0 5. 26,0
Date Mean 26.2 3142 22.4 2L .6 |

L.S5.D. (5%) IHS.D; (1%)

Dates .h‘5 | s 6.4
Means
Dates May 3 May 18 April 4 April 18
22,0 2L .6 26,2 + 31.2

'+Treatment means underlined by the same line do not differ signifi-

cantly by each other at 5% level.
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Table 9. Average seeds per pod of soybean as affected by dates of

planting and variety in 1964.

=7 e - o

Date of planting

Variety —— Variety Mean
April 4 April 18 May 3 May 18

Clark 2.53 2.6l 2451, 2 .51 2.53

Linderin 2.39 2.3¢ 2,36 2.48 2.39

Perry 2.19 2.28 2.30 2,26 2.26

Wabash 2,43 2.L8 2.53 2..3 2,47

Date Mean 2.38 2.LL 2.43 2.39

L.S.D. (5%)

Varieties 0.09 _ Q.13

L.S.D. (1%)

Means

Perry Linderin Wabash  Clark

2.26 2.39 2,47 -

Varieties

250

+Treatmﬁnt means underlined by the same line do not differ signifi-

cantly from each other at 5% level.
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varieties. Clark and Wabash produced the highest number of seeds per
pod, 2,53 and 2.47, respectively., Perry produced the lowest number of

seeds per pod, 2.26.

Lodging of Plants

Lodged plants were observed in the field where the soil fertility
was at a higher levél. The May 18 plantings showed a greater number of
lodged plants than the other dates of plantings used in this study.

Among the varieties studied, Linderin as well as Clark were
comparatively resistant to lodging. Perry was intermediate in lodging
behaviour and Wabash was found to be susceptible-to lodging. It was
observed that most of the lodged plants did tend to become erect at the

time of maturity when the leaves were shed ffom.the plant.

Cumulative Daily Temperatures

The cumulative daily temperatures (OQ) for the period from
planting to maturity for the soybean varieties were calculated and are
reported in Table 20. The total cumulative temperatufes involving the
four dates of planting varied from.BES?OC for “pril 18 to 3040 °C for the
May 18 plantings. Soybean plants, from the plantings made in April which
were subjected to higher cumulative temperatures, required more days to
flower and to mature than the plants grown from the May plantings that
received less cumulative temperatures (Table 6 and Figure 1). The early
maturing variety, Linderin (Figure 1) received less total cumulative

temperatures (2807 0G) than the three later maturing varieties (3222 ¢

to 2382 ¢},



SUMMARY AND CONCLUSIONS

The experiment was conducted in 1964 at the Agricultural
Research and Education Center, Bega'a plain, to evaluate the effect of
four dates of planting and four varieties on the yleld, protein and oil
content, and other agronomic characters. Four dates of planting, April
4, and 18, May 3 and 18 and the four varieties, Clark, Linderin, .Perry
and Wabash, were employed in this experiment,

The various dates of planting influenced the yield only slightly,
with the April 18 plantings producing the larger amount of seed per dunum.
The seed yield of Linderin and Clark were significantly higher than that
of Perry and W§bash.

The total dry weight of the plant and the plant height were not
influenced significantly by the different dates of planting, but a
grédual decrease in the dry weight and plant height was observed as the
planting dates were delayed until May 3. The plant height as well as
the total dry weight of the soybean plants increased agaiﬁ oh the last
date of planting on May 18. Significant differencesin dry weight and
plant height were observed among the varieties. The greatest total dry
weight was obtained with the variety Clark, while Wabash was found to
have the tallest plants. ILinderin was the shortest vafiety and produced
the least total dry weight.

The 1000 seed-weight and the number of seeds per pod were not
influenced greatly by the various dates of plantings used.. The variety
Perry produced the largest seeds while the average seed size of Wabash

was the smallest. The greatest number of seeds per pod was obtained from
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Clark, while Perry gave the smallest number of seeds per pod.

- The fbur varieties used in this study did not differ much in
the number of pods per plant. The greatest number of pods per plant
was obtained from the soybeans planted on #pril 18,

A gradual decrease was found in the number of days required
from,planﬁing to flowering as well as to maturity of soybeans planted
from April L to May 18. On an average the mumber of days from planting
to flowering and to maturity was reduced by 20 and 33 days, respectively,
during thelhs days delay in planting. The time required for flcwering
and maturity was more in the varieties Perry and Wabash than in Clark and
Linderin. Wabash required the maximum time to produce flowers but it
matured earlier than Perry. Linderin was the earliest both in date of
flowering and in maturity.

Protein and oil content of the soybean.seeds were influenced
_only slightly by the various dates of planting_studied; The varieties
differed significantly in both oil and protein content. Linderin had
the highest protein percentage of 34.2 and Wabash contained the lowest
with 32,2 percent. The seeds of Wabash contained 22,6 percent of oil

while the other varieties contained 23.4 percent oil.
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Table 10. Analysis of variance for seed yield of soybeans.

Source D.F. M.Se F
Dates of ﬁlanting 3 1427 .22 0.72
Replications 3 . 1970.35 0.99
Error (a) 9 1993»33I ‘
Varieties 3 25978.98 3235
Varieties x Dates 9 639.74 0.80
Error (b) 36 803 .0l

Table 11. Analysis of variance for dry weight of soybeans.

Source D.F., M.S. F
Dates of planting = 11222.23 0.95
Replications 3 8069.92 . 0.68 .
Error (a) 9 11787.30
Varieties 3 902204k 23,691
Varieties x Dates 9 2563 ,81 0.67
Error (b) 36 3808, 53

++ Denotes F value significant at the 1% level.
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Table 12. Analysis of variance for protein percentage in seeds of soybeans,

S S mavep

Source D.F. M.S. o
"Dates of planting 3 255 1.14
Replications 3 26,51 12,811
Error (a) 9 2,07
Varieties 3 9.62 5,29
Varieties x dates 9 1:35 0.7
Error (b) | 36 1.82

" TPable 13. Analysis of variance for oil percentage 1in seeds of soybeans.

g

Source D.F. =0 F
Dates of planting 3 1.66 2.99
Replications 3 Yo7 2410
Error (2) 9 0.56
Varieties 3 2.56 T 46
Varieties x dates 9 O L5 ; Tedl
Error (b) 36 0.34

4+ Denotes F value significant at the 1% level.



Table 14, Analysis of variance for plant height in soybeans.

Source . D.F, M.S. ¥
Dates of planting 3 505,82 | 0.78
Replications 2 1382,61 2512
Error (a) 9 651,14
Varieties 3 6801,82 16Ol
Varieties x dates S, 192,69 1.30
Error (b) | 36 | 14775

Table 15. Analysis of variance for number of days from planting to

flowering of soybeans.

Source D.F, M.S. F
: ++
Dates of planting 3 1574 .97 122,28
Replications 3 212,72 _16.52++
Error (a) 9 12,88
- ++
Varieties = 975.43 69 .43
Varieties x dates g 56,59 4.03++
Error (b) - 36 44,05

— T

4++ Denotes F values significant at the 1% level.
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Table 16, Analysis of variance for 1000 seed-weight of soybeans.,

Source D.F. M.S. F
Dates of planting 3 325.98 0.68
Replications 3 116.06 0.2}
Error (a) 9 L77 .40
Varieties 3 571.25 50k
Varieties x. dates 9 126,53 112
Error (b) ‘ 36 113.44

e

Table 17. Analysis of variance for number of pods per plant of soybeans.

Source e A - M.S. .1 F
Dates of planting 5 221,61 | '7.1d++
Replications 3 221,61 7,10
Error (a) 9 31,23
Varieties 3 26.22 1.2
Varieties x dates 9 30,69 f Told
Error (b) 36 21,19

4++ Denotes F values significant at the 1% level.
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Table 18. Analysis of variance for number of seeds per pod of soybeans.

source B, M.S. F
Dates of planting 3 0.022 1.10
Replications 3 0.027 1.35
Error (a) 9 0.020
. ' t

Varieties 3 0.227 13.59
Varieties x dates 9 0020 0.12
Error (b) - | L 0,0167

— = e

++ Denotes F value significant at the 1% level.
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-Table 19. Average monthly temperatures and precipitation at the
Agricultural Research and Education Center, Hoch Sneid,
Lebanon, from March to October for 1964 and eight years

average 1956-63,

it 19£Zmperatur79zg-—63 e (?3?56-63
March 9.1 | 8.1 52.8 L7.6
April 96 12,3 13.9 Sk
May 12.8 16.4 23.7 1.6
June 20,5 20,1 0.0 Qe
July 23,1 2.5 = 0.0 0.0
August 23,2 B - 0.0 0.0
September 20.2 20.6 0.0 s
October 17.8 16.8 0.0 8.0

. :
Agricultural Research and Educational Center meteorological data,

Hoch Sneid, Lebanon by S. Abu Shakra, F. Malouf, H.G. Nasr and H.

Amirmokri.
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Table 20. Total cumulative temperatures (°C) for the days from
planting to maturity for four varieties of soybeans

in 1964%.

Date of planting
Variety Variety Mean
April 4 April 18 May 3 May 18

Clark — - 37417 3257 3187 .- 3128 3222
Linderin 2768 2921 2820 2718 2807
Perry 34,92 3542 3328 3168 3382
Wabarh 3377 34,29 3187 3168 3290
Date mean 3238 3287 3130 3046

3
Calculated from the Agricultural Research and Education Center

meteorological data, Hoch Sneid, Lebanon, by F, Malouf, H.G. Nasr

and H, Amirmokri.



