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ABSRACT
A field experiment was carried out with two soybean, Glycine mas L., Merrill

vaieties namedy Samsoy-2 and TGM-344 to study the influence of phosphorus
levels (0. 35 and 70kg P,Os ha®) and seed sizes (small, medium and large) on
growth and yidlds of the crops at Samaru located in the Northern Guinea Savanna

of Ngeria during the 1990 wet season.
Phosphorus at the rate of 35kg P,Os ha® stimulated more growth and grain

yield (1465.7kg ha'' ) on these varieties than either 0 or 70 kg P,Os ha™

temetsat thislocalityCultivation rivi-344 had plantswith vigorous growth but lower grain yield than

the cv. Samsoy-2. The greater grain yied by Samsoy-2 could be attributed to its
lower lodging (41.9 plantsplot) and higher one-hundred-seed weight (15.3g) than
the TGM-344.

Plants raised from large seeds had more numbers of nodes, branches, pods and
seedg/plant, 100-seed weight, total dry weight/plant and total grain yield than plants
from either medium or small sizes of seeds.

The interactions of phosphorus and seed Sze on soybean varieties indicated
that large seeds of fGM-344 produced plants with sgnificantly more nodes/plant,
tiller plants and more dry weight/plant at 35 kg &2P5 ™  than the Samsoy-2
plants. It aso generated more flowers, pods and seeds/plant.

There was sgnificant positive correlation between Ihe grain yield/hectare
and some agronomic qualities like the numbers of flowers, pods,branches and

nodg/plant, leal dry weight/plant, plant height and one-hundred-seed weight.
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The cultivation of the cv. Samsoy-2 at Samaru locdity should be encouraged
usng 35kg ha® of P,0s fertilizers and large seeds for higher grain yidd

production.
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CHAPTER 1. | - o

Soybean has the botanical numenclature, Ghcine max (1..) Merrill, in
the class of dicotyledon and a member of leguminoseae family and
Papilionoideae sub-famity (Dutta. 1974),

It is an annual crop and perfornny best in warn  weather, usually on
fertile and well dramed sodls, but some adapted cultivars can grow well in
various cliratic conditions (Anonymows, 1978). The piant has erect shoot
that coudd be determinate or indeterminate in growtt (Shibles of o/, 1976)
and coudd aitain heighis of between 30 10 180cm at maturity. It is covered
with fin: velvet pubescence or hairs called tichomes.  The main stem
produces branches together with trifoliatc compound kaves and clusters of
small white or purpk flowers some of which may form pods. A pod may
contain from 1 10 5 sced (usually 2 or 3). Iis root system is about 15Gcm
long and spreads mostly in the 30 - 60cm deptt: of the soil. The root
produces somec small spherical or  lobed nodules for nitrogen
fixation,(Chapman and Cater, 1976, Norman, 1973 and Purseglove, 1974).

Soybean is a shott-day plant that requires between 14 and 16 hours of
darkness to produce flowers. Some varicties are late maturing and take 120
to 147 davs before harvesting while some early and medivir. maturing

cultivars take 98 to 110 days (Anonymous, 1948 and Purseglove, 1974).

1.2 History and Distribution
The crop was first described in an ancient Chinese work called
Materia Medica ot Pen Ts'ao Kong Mu since the year 2838 B.C. It could
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have been cultivated over 5000 years ago and was amongst the "Five
Sacred G r aitn s" of the Orient including rice, wheat, barley and millet.
The ancestors of the culivaied soybean might have been similar to the wild
species, Glycine ussuriensis, Regel and Maarch, which was reported to be
abundant in Central China. Mahuria and Korca. These places could have
been the centres of origin of the cultivated species (Robinson, 1947,
Markley, 1950, Ala er al., 1980 and Anon. 1985).

It was from these centres that the crop could have spread all over the
world. It was known in Europe around 1712 but was brought 1o England
and grown in the Royal Botanical Garden, Kew in the year 1790.
Eventually its seeds were produced from some Chinese and Japancse
cultivars in 1875 which resulted in its spread all over Europe (Caldwell,
1973 and Purseglove, 1974) .

In 1829 1t was reportedly grown in parts of North Amenca but was
mntroduced into the United States of America in about 1873 and again in
1898 by the missionaries retuming from China and Japan (Robinson, 1947
and Markley, 1950).

The ecarliest cultivation of soybean in Africa was by the French in
Algeria in the 1800s. It spread to East Africa by 1908, the same year it was
reportedly, first introduced to the Moor Plantation, Ibadan, Nigenia, without
success. 1he adapted Malayvan cultivar was however grown successfully at
Samaru, Nigeria, in 1928. Many other adapted cultivars from various parts
of the world were also cultivated in different parts of the country by 1937
which facilitated its spread nation wide (Bich, 1982, Nyiakura, 1982
Dinakin. 1986 and Singh er al.. 1987).



1.3 Imponance and Produciion

Being one of the richest vegetable food crops and an industrial raw
material, the significance of sovbean 1o mankind lead to its increased
production in various parts of the world. Uhlmarn (1990) cited that
cultivation of the crop was on the increase in many parts of Europe 0 meet
the increasing demand for protein feed and vegetable oil. The sceds/grains
are of 92% digestible nutrient quality of which 35 - 4(% is proicin . The o
content varies between 18§ and 20% while carbohydrate and ash constitute
35.0 and 4.8% respectively ( Dutta, 1974 and Mijindadi, 1987).

Whole soybean seeds could be used to make local foods ¢g. ‘akara’ or
'kosai’. ‘moin-moin’ or ‘alele’, stc. or it could be blended with other food
grains to ¢nrich their protein contents. It can be wused (o thicken soup
(Anonymous, 1983).  Most soybean oil prod uced are used as food and
some edible products like, margadne,cooking and salad oils, shortening,
mayonnaise ¢tc, While the non-¢dibie soy-ail products include inks, scaling
compounds, vamishes, candles, insecticides, glues, plywood adhensives,
linoleum, phar maccuticals. plastics, detergents, disinfectants, ¢ic. lecithin,
also from the oil, 18 used in the manufacture of chocolates, macaroni,
cosmetics, soaps, and antioxdants (Markley, 1950 and Purseglove, 1974).

Soybean cake/meal, i.¢ the product lefl after oil extraction, contains
the most complete amino acid profile of all oil-seed cakes but with lower
Methionine (Bamgbose et al., 1989) and Cystine (Deregowda and Jain,
1990). It is rich in vitamines like thiamin, riboflavin ¢tc. and alse minecral
nutrients for example phosphorus, calum, iron, ete (Nyiakura, 1982),

No crop has ever been more allied to industrial development than
soybean and s products (Wittwer, 1978).  The soy-protein is utilised in

the manufacture of ice cream, soy-milk. confection. bread, many baked
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foods and an enriched pap called "Soy-og”. Artificial "Meat® of similar
texture to beef have been deweloped from it, United Nations and
humanitarian agencies use soy-proiein and soy-milk as relief materials 1o
traprove diet in refugee camps (Bumett, 1951 and Orthoefer, 1978). The
plant is useful as "green manure”" and could cnhance soil fenility when
grown in rotation with cereals. It is also involved in making livestock and
poultry feeds and in fanening calves, lambs, pigs, etc. (Caldwell, 1972and
Delorit ef al, 1974). According to Egba (1990) soybean contains
substances capable of destroving HIV virus that causes AHIS and can also
prevent cancer and coronary ailments,

The bulk of sovbean produc ed in Nigenria is consumed locally as
traditional condiment - 'kula’ or Daddawa’ or "Irw, cooking oil and local
foods etc. Some agrobased indusiries such as Taraku ofl mill, Bendel food
and flour mill, etc process the grains into desired products. Nestle
company limited uses soybean to produce vegetable ofls, flours. Nulriend
(a weaning food), Golden motn (a breakfast food), etc. (Singh ef al,, 1987
and Anon., 1991). This creates the need for increased production of the
crop in this country.

The great world wide demand for oil after the world war 2
iniggered increased production of the crop the world over. In 1988, total
world soybean production was 92.3 million Metric tonnes (MT). The
United States, the world's greatest producer, had 41.9 million MT followed
by Brazil (18.1 milhon MT) , China (10.9 milion MT) and Argeniina (1.0
millon MT). Africa produced 473,000 MT with Nigeria, the largest
African producer, coniributing only 73,000 MT of grains (Anon.,1988).

However, the recent roles of governments, industries, research

institutes and the Nigerian soybean scientists have progresad in boosting iis
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produciion particularly dic ban imposed on imporis of vegetable oil by the
Federal Govermnent. This has made some ofl mills uiilise more soybean as
faw material thereby stimulating greawer praduction in the country with
Renue State leading Kaduna, Niger, Bauchi, Kwara, Ovo, Bendel, Platsay,
Anambra States and Abwja , in the crop produciion (Anon., 1983, Oyekan,
1987 and Singh eof ol, 1987). TFordhun (1991) estimaied the current
soybean production in this couniry at about 150,000 metric tonnes per
annum while the estimate fo mect the nation's needs is about 250,000

tonnes annually (Aku, 1988).

L4 Ehosphorus and sced sige
Phosphorus is the back bone to life, due chiefly, to its involvement
in nucleic acids formation. It is also involved in chentical energy processes
in plants. This nutrient ¢lement affects the performance of ¢rops and seed
vields by legumes may be greatly reduced in soils deficient in P (Janick ef
al., 1974 and Evans, 1976).

The root nodules production by legumes, which enhances nitrogen
fixation, is affected by the level of phosphorus in the soif (Israel, 1987) and
and it also promotes healthy shoot growth. The nuirient has been foand to
increase soybean dry matier production, plant height and root development.
The deficiency of P in plant nuiients causes glaring symptoms such as poor
root development, dark dead patches or viokr colours on leaves, stunted
_ growth, etc while too much of it could be toxic. Thus there is the need for
application of correct fevels of P-fertiizers (Puthere o1 all, 1989).

Seed size 8 a factor which has been studied in a number of
economic species such as legumes, cereals and forage crops ever since 1893

{Gelmond, 1978). The seeds can be sorted into various categories of large,
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medium, small etc. This has been recognised as crucial for soybean growth
and grain yield. Teixeira and Costa (1989) found that soybean dry weight

increased with varying seed size from small, medium 1o large seeds.

1.5 Problems and justification

Phosphorus nutrient is continuously removed from the soil by plants
and other organisms. Much of its is also lost in sewers and soil erosion inio
rivers and oceans efc. This fost can only be efficiently replaced fast enough
by application of phosphorus fertilizers at opuimum levels/rates (Cooke,
1975) and thus the necessity of this rescarch work,

Gelmond (1978) reported that heavier wheat sceds produced greater
yields. Even in cowpea seed size have been tound to affect yields and this
creates the need to investigale the seed size influence on soybean growth
and yicld.

‘There are, of courses, several other probiems that afivets the
production of soybean patticularly in this country like rapid sced
deterioration in storage, popularity amongst the popitlace, etc. Effort must
be made collectively to overcome these problems so as to encourage larger

production of the crop.

1.6 Objectives
This research project was initiated, therefore, with the following
objectives:-
1. To investigate the influence of three phosphorus levels on growth,
yield and yield components of two soyabean, Ghine max (L) Meill,

varieties.
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2 To study the effect of three seed sizes on growth, yield and vicld

components of two soybean varieties.
3. To assess the interaction of phosphorus levels and seed sizes as they

affect growth, vicld and vield components of the two varictics.



CHAPTER . 2

2.1 _Rates and Methods of Phosphorus Applicalion

Phosphorus nutrient is required by soybean plant at all stages of
growth because it promotes growth and development of plant parts
sspecially the root system {Dutta, 1974). In a trial, Barber (1980) noted that
the response of sovbean (Ghcine max (L.) Merrill) 1o phosphorus was
affected more by it level in the soil.

Soil conditions should initially be consklered carcfully before any
judicious tevel of phosphorus is applied since the soil phosphorus level
aftects the growth and vield of soybean (Barber, 1980). Application of
upto 60kg PHUg ha'l has been reported to have increased soybcan seed
vield remarkably (Sergeer, 1978).

The most effective response of soybean to phosphorus is through
application of super phosphate fertilizers or calcium phosphates at the right
amount suitable for a soil type (Ewer and Hali |, 1978 and Tanimu ef af.,
1982).

In the Nigerfan Savamma, the amount of P-fertihzer required to
produce maximum yickl of soybean is not often high. One of the earliest
investigations on P-application to soybean dated back to 1957 in the
Southern Guinea Savanna oi shis couniry (Goldsworthy and Heatheote, 1964
; Olufajo ef al., 1984).

For grain vieids of about 3,000kg ha‘l, Bhangoo and Albritton

{1972} reported that some varieties of soybean required only about 33.6kg
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ha™) of available P,05 but this depended largely on the soil condition and
an additional phosphorus could further increase seed yield,

in a wmal, Queiroz et gl (1980) observed that some varietics
required a high dose of dus mutrient to cause any effect at all on its
characieristics.  The culivar Vicoja wreaied with varying levels of
phosphorus up to 640kg PH0g ha"l produced mnsignificant responses.

The uplake of fenilizer P increases with ity increasing raics but
decreases with tnereasing soil fertiity gradicnt (Mahajan et af.,1982). In
some cases vields olien increase  with increasing  rales of this nutrient to
the highest levels (Cheng and Cheng, 1986; Gonzalez of al., 1987).

{One of the best methods of P-application to soybean is by supplying
supper phosphate (Calcium Phosphate) ferdilizers to the soil at appropriate
levels. In row crops, this could be done by placement of the ferulizers at
about 5.0cm to the side of the crops and 7.5cm below soil surface, to
achieve greater eifect. than by broadcast methods (Cooke, 1975). Sovbean,
according to Batber (1980), may not respond to fertilizers
banded near the sceds ar planting bot needs a high phosphorus to the root
zone in the soil when the plant is 50 to 80 days old but good timing of P-
applicauon could induced good crop vield.

Costa and Sfredo (1980) showed that seed germination of Parana
cultivar was not significantly affected by P-application in bands or
broadcast. Howewer, Souza o7 afl. (1984) observed that P, Ca and Mg

conceptrations in the crop were also mcireased by applicd phosphorus.

2.2 Thosphorus and CGrowth of soybean Plant
Generally, phosphorus is used by plants for the formation of

phospholipids in the cell membranes, some proteins, nucleic acids and
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nucleotids. phasphohexose and triose sugars, some co-enzymes and also for
energy transduction in living organisms (Vines and Rees, 1971; Roberts,
1986). Most crops. according to Ewer and Hall (1978) showed much
responses to phosphate fertifizers even on soil just cleared from fallow.
Phosphorus promotes nuclear and cell divisions, hastens maturity and
riperung, of fruits particulady of grains. Underground structures of some
crops require  phosphorus for normal development (Dutta, 1974).

The macronutrient impacts glaring deficiency symptoms like, poor
root growth and development, purple or dark-green dead patches on leaves
and stunted growth of plants, (Vines and Rees, 1971 and Clegg, 1980),

2.2.1. Growsh of the root snd phosphorus

The growth and devclopment of soybean root sysiem was
promoted by application of phosphorus at the right level especially with
other nutrients like aluminiim, znc and lime, (Zakana er al., 1977). Jone
et al. (1977) weported an increase in number of root nodules per plant and
per unit soil volume due to phosphonis treamment.  J18 severe deficiency in a
soil impaired the growth of the plant together with its symbiotic bactenia for
nitrogen fixation (Israel, 19%7).

In a trial, Lauer and Blevins (1989a) revealed that the root-nodule
Rhizobrum sp. exerted phosphorus demand on plants  irrespective of jis
status in the soil and the whole root and its nodules retained some of this
nutrient when the supply was limiwd some of which may be mobiled to
other plant parts when desired.  Cassman of al. (1980} were of the view
that a decrease in P-supply (o soybean plant inhibited root nodule growth.

Hallmark and Barber (1981) cbserved increased root surface area

and root weight with increasing P-rates on soybean. This will enhance the
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Halimark and Barber (1981) observed increased root surface arca
and root weight with increasing P-rates on soybean. This will enhance the
absorption of soil solution for healthy growth and development of these
plants.

In other crops such as cowpea, Adepetu and Akapa (1977) found
that the efficient utiizlation of phosphorus fertilizers depend to a large
extent on the amount that coniacts the rool system.  Applied P also
increased root nadules per plant of cowpea (Singh and Jain, 1966).

Actually. all these increases in root surface arcas and nodulatons
wonld lead to better growth and dewelopment of soybean. The large
surface arca of the root would increase absorption of soil solution while
more nodulation could increase nitrogen fixation, thus, promoting growth
and development of the crop. The nuirient 15 required by soybean at all
stages of prowth.  Plants use thetr roois to obtain their phosphoius

regquirements via soil solutions i lorms of orthophosphate 10ns, viz
H;!Pi);_ }‘JU"“'- & PU_13", depending on soil ivpe and condition,

{Cooke, 1975)

Lt Growth of the sheol and phosphorus

Pal and Ad Taeun 71989 faunt that this «lement was the most
Lo aadvng wehiesd T PMciian Savarma soiks parnculaddy for cultivar
Mabovan,  Tncceasing Plewe! w0 the sd! a8 Vieira ef ol (1986) cited,
sliannea produsiion of mare steme and leaves of soybean. laller and
neavier playy wvor . st sttribeted te the influence of increasing levels of P-
taiilizers ou capecii!™ |, UFV D and Crierating,

Investigation of Hallmark and Barber (1984) revealed that the
addion of P element to soybean had more effect on shoot growth than
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even the root. The lower leaves of sovbean usually senve as storage
structures for excess Phosphorus in the shoot from where it could he
mobiliscd to other part when necessary.  Phosphorus content of the leaves,
stengand Lotal tops of soybean at prebloom stage were found to be 0,30,
0.15 and 0.23 % respeciively. At Bloomn the values dropped to 0.17, (.07
and (.14% while at pod filling the percentages fell further due mainly to
the translocation of P to the pods for the developmient of seeds (Norman,
1963).

The increase in soybean leaves, siems, height and dry weight due 1o
increase in applied phosphorus would certainly increase it photogynthetic
capacity and this would cause more shoot growth.  According to Chiezey
(1990) phosphorus application to soybean increased its numbers of leaves
and branches per plant. piant height and dry weight. Lauer and Bleving
(19892) concluded that soybean drv matter and phosphorus accumulation
were greatest when William - 82 cultivar was given 0.45 milliinole (mh)
phosphorus i hydroponic culture and lowest with 8.05maM treatment,

In other crops like cowpea and strawberry, phosphorus
promoted formation of new keaves and increase in number of leaves per
plant, number oi fruits per plant, carliness {o flowering and grain yields
{Sanches ¢ al, 1976 and Yusuf, 1987). Generally the productivity of
crops was limited more frequenily by phosphorus availability than by any

other nutrient but nitrogen, (Cure ef al., 1988)

2.3 Phaosphorus, Saybean Yield and Yicld Components
Phosphorus quickened soybean maturity and ripening of grains. But

profitable grain vicld trom applicd phosphorus has been reported in the Geld
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only when available soil phosphorus content was very low and in  presence
of other nutrient elements. High rates of applicd P should be followed by
application of potassium fertilizers 10 maxirise the grain yicld, (Caldwell,
1973 ; Yoon and Ryu, 1976).

ts role m promoting cell and nuclear divisions would have
contributed more living materials for the production of more grains in
plants, According (0 Bharati er @), (1986), mcreasing P-rates resulted in
more leaf phosphorus and lodging which caused severe grain yield
reduction. Phosphoirus influeniced increase in soybean height and vigorous
vegetative growth which could lead to lodging (Morman, 1978).

In some soils Haque ef . (1980) pointed out that there existed a
positive and linear corrulation between phosphorus levels and soybean seed
yicld but the sced protcin content was not affected.  Caldwell (1973)
indicated that the nutrient element also increased pod weights and grain
vields of soybean. Fusther more Hampaih and Sinha (1980) found that
increased seed and fresh fodder yields of the crop was due to increasing
rates of phosphorus 0 a ceriain timit afler which no significant increased
was noticed.

In an experiment Laucy and Blevins (1989b)  reported that
increasing phosphorus treatments increased floweirng, pod production and
abortion, seed weight and number, together with increased seed vield
particularly for soybean cultivar Williami - 82 grown in hydroponic culture,

In some casex increasing  P-raws may not affect soine growth
characters but Clark-63 variety gave highest seed vield of 1.9 tons ha 'l with
60kg P04 ha'l compared to 1.3 tons ha™} of the control i.e. without any
P-treatment. The macronutrient increased the oil contents of soybean,

groundnuts and simflowers (Lamara and Pava, 1983 ; Appelquist, 1979).
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Application of P increased soybean grain vield. It also delayed lowering
probably to prolong ihe wvegetative growth of the plat o allow
accummiudation of nudrients which may be tanslocated 1o seed sinks at grain
filling slage, (Chiczey, 1990). Sced and dry mafter yields of sovbean and
the uptake of phosphuorus increased with increase in soil fenility gradient of
P-levels between 0 to 90kg P30 ha™! ( Mahajan of of,, 1982).

To maximuse sovbean grain yield, Lins and Cox (1989) found that
the rate of phosphorus required by the crop was dependent on the
concentiation of extractable phosphorus along with other cheniical and
mincralogical characteristics of the soil. From z practical point of view clay
content and extractable P offered the best means of predicting the correct
P-rates for a soi type to produce more yickds.

Phosphorus nutrition had significantly increased yicids and P
contents of soybean and  Qat in presence of other nutrients such as lime
and potassium (Matar, 1977 and Yuan e/ ol 1979).

Other fegumes also respomdded 1o phosphorus treatment.  For
groundnut (Arackis hypogueu, 1.} application of PO« up 1o 50kg ha"}
significanily increased kemel prouction, oil content, growth and more P
uplake by the crop, (Zalawadia and Patal. 1983). In Okra (dbeimaschus
esculentus, L), Majunbu of ai. (1989) observed significant increases in
green pod yickd, pod aumber and sumber of sseds per pod wath application
of  fhis nutitent. Some cergals responded to phosphorus treatment only at
suitable ciunaie faciors especially adeybaie raindall distribution. In wheat
(Triticum aestivum)  and Lenbil (Kns esculenta) high phosphorus responses
were recorded in dry unproductive seasons and a negative inear relationship

was realised between the responss to phosphorus and absoluie yields of
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these crops. Thus ot was postulated thai phosphorus  also improved cercal
crops ftolerance to andity.  (Matar. 1977 and Yuan o ol (979

Soil mostire content also atlecs phosphionus apiakhe oy sovbcan.
Marais and Wirsinan (1975) npoted that the extent ol phosphoius
absorption by the roots was unpaticd by ngh jwosiive siress.  Planis
exposed to high water strese resumed P-uptabe al a caie excoeding those ot
plants absorbing phosphones from the adequately warered comparimoents.
Motsture stress appeared o affeet Pouptake larpeely fluough ne mblvcice on

diffuston of soil solution io the roots

2.4 Vappuor in dsed Sig

The sced stze of many agncultural crops vary trom sinadl 1o Lage
A lot of work on the mfluence of seed size on different crons has been on
the increase all over the wordd.  Hampton (1981) reporicd Uit vanation
sced <i1ze tend 1o tollow the patiern o pormal dstndwition, Jhe Jileed o)
this factor on growth and vicld of sovbean has been under investigation for
more than 75 vears (Smith and Camper Jy 19754

Infact ever since 1893, the effect of different sizes of seeds on
germination. seedhing emergence subscyuen!  wrowid and allumale vicid o
a number of cconomicallv yvaluable plants bas received mitcnsive atienaon
from many researchen, It has been detected that knge heavicr wheat seeds
produced more yields. Seed size also aftecicd soybean emergence, viwour,
growth. and grain vield. A postinve sclavsonstop reponiedly exasicd botweon
seed size, vepetative growth andor cecd yields in several legames and
grasscs (Hnuth and Camper Ji. 1275 and ochinond, 1975

Wilhams 1950y ofted that weighis of soybean seeds vary from

3Umog Yor small 10 about 370m 1or large ones. Sony ef ¢l (1990) alwo
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reporied that 100-seed weights of 2,748 soybean varicties ranged between
7.3 to 48.4gm. Most U.S. A, soybean varictics have a seed size of 12 - 19
g per 100 s¢eds (Ivorman, 1978).  The wild species of soybean namely,
G. ussuriensis, Regel and Maarck, has a mean weight of 890mg per seed.
On diameicr basis, small amd large soybean sced sizes may average between

4.0mm andd 7.0mm respectively, (Teixeire and Costa, 1989),

2.5 Hewd Sive and Soybean Growth

2.5.1  Growth of the reot and seed size

Egli ¢r af. (1978) siated that the rate of sexdling growth was related
to the size of secd.  Germination rate was greater for medium sized seeds
than large or emall ones. The germination percentage of large | medium
and small seeds of vanwtics Bragg and Ankur were similar but proicin
contents increased while the comtribution of cotyledons to sced weights
decreased with reduction in seed gize.  Gesmination is gencrally reduced in
large seeds (Laddha and Gupta, 1979, Singh er ol 1979 and Guiar, 1981).
This could be because the Jarge cotyiedons could disturb the emergence of
the germinatiig sced.

But in the lindings of Mohammed er al. (1988) large soybean
seeds produced greater elongation ratcsof the radicles than other seed lots,
Caldwell (1973) recorded faster emergence and larger root development in
planis from small and medivi seeds than those from large ones, Actually
the scedling growlls rate was partially determined by the genctic make up of
the seed.

The weighis ol soybean sced intcgumenis, dry weight of root and
cotyledons increased with increasing size of secd. {Teixeira and Costa ,

1989).
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Even in some cercals such as Sorghum bicolor (L.y Moench. crops
produced from large seeds gave significant increases i germination
percentages and root lengihsover those of small and medium seed parcms,

(Singh er ai., 1980).

2.5.2  Growth of the shoot and gged size

Varalion in seed size have a profound influence on shoot growth
of soybean plants. Large seed usually have more emergence and greater
vigour of seedling than other smailer seed grades (Hampton, 1981). Xu er
al. (1978) discovered that  the greatest sprout was produced from large
seeds of soybean.

According to Shibles er ol. (1976) larger soybean seed had poor
emergence primarily due o itz large cotyledons that provide excessive
resistance during  emergence,  in medium to heavy soils and viability could
also be lowered due 10 susceptibility to handling damage because of the
size.

Investgation on soybean scedlings revealed that maximum vetical
elongation force (EF) exerted by the cmerging seedlings was correlated to
seed size in which large sceds had greatest elongation force (Inouye and
Jin, 1982). And this would, of courses, enhance emergence of seedling at
germination.

In bulk population, the findings of Fontes and Chlrogge (1972)
emphasigd that large seeded soybean plants had wider siem diameter, more
numbers of barren planis and branches than small cecded ones. A positive
correlation was found o exist Ietween seed size and seedling vigour.  An
increases in soybean diy weight branches and seeds per plant has been due

10 increasing size of seed. (Major, 1977 and Whitchead, 1980).
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Then Burris et al. (1973) in a tial, concluded that large sovbean
seed produced greater over all emergence percentage, leaf arca and plant
height in the tickd than other seed catcgorics while Carelll and Fahl (1979)
noted no any seed size effect on soybean grown in green house,

In another ficld experiment, Chin (1977) found that increased dry
matter, leaf arca and leaf weight were caused by  increase in sced sizer of
(. max and Phaseolus sp.

In other crops, for instance atfalfa, scedling vigowr was significantly
correlated to seed size (Breveridge and Wilsie, 1959). Subierrancan clover
gave more diyweight, fotal teat area and number of leaves with increasing
seed size and in birds-foot trefoil

(Lotus cornmiculatus, L.} large seed produced ftarger seedling and
improved ¢stablishment of crops than small ones (Black, 1956} and
Mckersie et ., 1981),

Musa (1990) aiso reported (hat in cowpea, seed size influenced vine
length, number of leaves per plant, Ieaf  dryweight, teaf area and shoot
dryweight. | |

The seed size factor has been shown to influence the en{cié.ence and
carly growth of seedlings of many forage legumes, (Haskins and Gorz,
1975).

26 8§ ize i ith Yigld Compe

The yield from large seeded sovbean plants was significantdy more
than that of simall seeded ones when grown at aniform populations. In some
cascs the average grainssced yiclds of plants from large seeds excecded
those yicld from small seeds but the yields of plants from small sceds

equalied those of medium sceds while no effecr was
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obsgrved on plant stand, maortality and lodging (Burns e ai., 1973 ; Smith
and Camper Jr., 1975).

Fontes and Ohlrogge (1972) cited that seed size played an mmportant
role in the interspevitic compefidon between soybean populations. When
large seeded varictics were interplanied with sinall seeded ones,  the grain
vieldsand nuinber of pods per plant wa more for targe seeded plants than
the small seeded ones. In a tild tial Carclli and Fahl (1979) discovered
greater numbepot pods and sceds in soybean plants from large sceds than
other soris of secds,

The proportion of ofl, reducing and non-reducing sugary increased
with secd size, but the number of pods per plant was kess variable, (Reddy
et al., 1989 and Shukla «f o/, 1987). Large seeds of soybean gave more
grain yicld per heciare than simall sized seeds  under similar favourable
conditions (Sisodia,1 987,

Ewven in other crops, seed size influenced heir yiclds, Hampon
(1581) reported that xome wheat culttvars from large seeds out yielded
plants from small sceds by maintenance of more ears per m>  but no
other vield components were significanity aflected. [In some varietics of
wheat, Salnikov (1977) noted a decreased in the activities of hydrolytic and
redox enzymes in the scedlings of small seeds than those of large onwes.
According (o Hampton (1981) when equal number of wheat sevds were :
sown, large seeds out yiclded small ones by between 3 - 17%, |

Pear]l Miller also produced more ear heads, otal weighigper plant and
grain yiekk from large sceded crops than from small or medium sceded
ones, (Kawande et /., 1988).  In Sorghum bicoior (1..) Moetch, crops
grown trom large scedegave  significant differences in 100-seed weights
than other seed sizes, (Singh e af, 19803, whik: Sababi (1988)
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indicated that large cowpea seeds gave higher vields than medium and small
seed sizes although there was no significant differences in the yields of

medimn and small sceds.

2.7.1 osphorus and variety inter,

The interaction of phosphorus treatment and variety of soybean on
the growth and yicld of the crop has been observed by many researchers
lately. Phosphorus nutrition affects planis differently depending on the soil
type.

Afolabi and Osiname {1980) discovered that when two soybean
varietics, viz. cv. Bossier and Improved Pelican, were given 30 - 45kg
P50 ha"! in the forest soil both exhibited similar responses.  But in the
savanna soil the Bossier variety responded 1o P betier than the Improved
Pelican. According to Vieira ¢f @/, (1986) when ¢v.s Cristalina and UFV-2
were treated to varying P-level of up to 330kg PHOq hal, cv. Cristalina
had plants with greater weights, heights, more numbers of pods and seeds
per plant than the UFV-2. But the UFV-2 variety produced greater vield.

In another experiment three soybean varicties were given O, 80,
160, 320 and 640kg P,O0¢ ha'], cv. Vicoja didn't respond significantly to
any of these treatments. Cv. Parana yielded 1.80 tons ha"l without P
and 2.41 ton ha™l with 640kg P5Og ha"l while the yield from Bossier

variety increased from 1.85 to 2.13 tons ha'l  with 320kg P505 ha'!

treatment (Queiroz ef af., (1980).
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2.7.2  Seed size and vagiety intcractions

Mohammed ef &/, (1988), in studies with sovbean cultivars
William, Lec and Clerk - 63, reporied that a significani seed size and variety
interaction existed on various soybean qualitics. In a trial, Teixeira and
Costa (1989) found that the shoot div weight of sovbean increased with
increasing seed size but was more for cultivar Tveora than cultivar PDecada.
The root dry weight also increased with secd size of soybean but more for
ev, Decade than tvora vadsty,

The cultivar x seed size interaction was highly significant for
maturity, nuntbers of pods and seeds per soybean plant, seed yield per

plani, protein and oil contenis Tor five (3) soybean vanciies {Reddy, 1989).



CHAPTEK 3

3.1 Site of the Rescarch
This study was conducted at the expenmental farms of the Institute for
Agricultural Rescarch. Samary, ABUL Zaria, Nigena.  Samaru is locaic in
the Northern Guinea savanna 112 11" N and O7° 38' E. The soil types
range from sandyloam to clayloam with an averagely low cation  exchange
capacity. The soil is well drained (Kowal and Knabe, 1972 | Komolafe ¢/

al., 1980).

There were three treatments comprismg of phosphorus, vaniety and
sced size.  The phosphorus treatment was of three rates viz, O, 35, and
70kg P5 Q4 ha"l. The two varictics used were Samsoy-2 and TGM - 344,
while the three seed sizes included small, medium and large seeds making a
total of cightecen different treatments.

These treatments were laid out in a split plot design and replicaied Lour
times. There were six main plots comprising of factorial combination of
three (3) phosphorus levels and iwo (2) soybean varictics. Each main ploi
contained three (3) subplots of the seed size treatments.

Each gross plot has a dimension of 4.5 x 6.0 melers (27m?) and
confained six ridges, cach 75¢m apart. The net plot size was 3.0myx S« Om
(lsm"') with four inner ridges. A path of about a meter wide was leli

between the plots for accesibility to cach plot.
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33 Grading Seeds into Sizes.

The szeds of the two varieties were obtained from the Agronomy
Departiment LAR Samaru, A B.U., Zana. These were initially sorted into
small, medium and large sizes visually for each vanetry. Then metal sieves
of different sizes collected from the cvil engincering department ABU,
were employed tor grading of the seed lots into the vanous sizes accurately.
The seeds o Samsoy - 2 cultivar were graded into 54, 4.8 & 4.4mm
diameters tor large, medium and small seedgrespectively. For TGM-344,
large sced was S.0mm and medium and small seedshave diameters of 4.6
and 4.2 mm respectively. usimg different sieves tor the sorting,

H00seed weiphis (gm) for each sort of seeds tor the two varictics used
were also recorded.  The large, medium and small sceds of Samsoy-2
weighed 191.2, 153.4 and 112.3gm per 100 sceds respectively. The TGM-
344 however weighed 1656, 128.7 and 94 2gm for large, medium and

small sceds per 100, respecnvely.

3.4 Culugal Practice
3.4.1 Land preparation
This was carried out in early July 1990 by diseashing and harrowing
the sodl 10 a clean and fine tilth using a wactor. The field was uniformly
nidged at 75¢m interval and cach of the seventy-iwo plots was marked out

with pegs and labelled accordingly.
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3.4.2 Sampling and analysis of the soil

Soil 1esting was accomplished from a composite sample collected from
the project farm before any application of fertilizer. Initialty the farm was
divided into may equal quadrais and several soii samples were collected
from each quadrat to a depth of 30cm. These were then bulk together to
obtain a represeniative samiple for analysis.

The physico-chemical characteristics of the soil were determuned.  The
hydrometer method was used for the assessment of soil texture (Day,
1965). The soil (otal nitrogen content was determined by micro Kjeldhal
method (Bremuner, 1965) and the exiraciabe phosphorus content of the soil
was determined by ammonitm-molybdate blue method (Bray and Kurtz,
1945).  The exchangeable bases were extracied, then calcium  and
magnesivm were determined by the atomic absorption spectrophotometry
(AAS) while sodium and potaspim were delermined by flame emission
spectrophotometry (FES). The sott pH was determined using pH mieter.
The organic carbon content was amalvsed by Walkley-Black method
(Allison, 1965 and Chapman, 1965), see appenclix 1.

3.4.3 Dlmnting
The sceds were planied in early July 1990 at the rate of 40kg ha'l,

This war done manually, on the ridges at a seedling depth of 2.5 to 3.0cm
and one secd per hole ar a spacing of 5.0cm between stands. Al the

missing stands were filled after emergence.
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344  Ferilizer application
A basal fertilizer of about 25kg N ha"! in form of calcium ansnonium

nitrate (CAN) was broadeast uniformly over the farm after the germination
of the sceds as starter nitrogen dose.  Application of the phosporus
treatments using single super phosphate (SSP) was done by side placement
af about 5.0cm beside the plants and 7.5¢m below soil surface. All P

treatraents were applicd next days after planting,

3.4.5 Weed and pest control
Weeds were controlied by hoe weeding which was done twice, al 3 and
6 weeks after planting (WAJP). This was later supplimented by hand-
pulling of weeds whenever necessary up 10 harvesiing time. |
The seeds planted were healthy but an insecticide, thiodoan ULV, was

applied to the seedlings afeer their establishment to cheok insects |

3.4.6 Harvesting

The crops were harvested when the leaves tumed yellow-brown and
have started falling off, by hand pulling the planis in the net plots. These
were separately gathered, dried for a few days in the ficld and then |
threshed. The seeds were cleancd by winnowing and the weight of seeds

for each plot was taken to determaine the grain vields.



L5 Data Collection and Qbserysiions

Ao Meworologizal data
The daa of randal. wmperature and relative humidity prevailing
duing the research period were collected from the meteorological station at

IAK, Samary, Zana, (Appendix 2)

These arc the records of the asscssiments of the agronomic
characieristics used in sindving the cllect ol the rcatments on soybean
varietics duning dus project. AMany of these parameters were recorded at
regularspeatic Gme intervals before harvesi while a lew others were
assessed al harvest and post-harvest.

Random sampics of Iive plants were ahen from cach plot for
determining cach of the varous observations,

Five plants per plot werc agged lor assessing some charaiers like
plant haights, aumbers of flowers, branches, nodes and pods per plant. For
studying the Jeal arcs per plant. leal dry weight per plant, and total dry
weight per plant, the samples werg initially uprooted and washed carefully
beline observalions were recorded.  The number of days to 50% flowering
wias detenmined when half of plants in the net plots had flowers. The
number of lodged plants per plot was also recorded for each plot.

CGirowth characiers such as number of branches per plant and plant
heighis (em) were deicrmined bogmning from st weeks afier planting and
continued (il harvest at four weekly intervals while number of flowers per

plani was counted at iwo- week interval,
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Leaf arca (cm?)  and Joal dry weight (gm) per pland, pumber of nodes per
plant and total dry weight (gm) per plant were inifially recorded at eight
weeks aller planting (hen at Iwo- week inlervals until harvesl,

The leaf area (cm? ) per plant was measured by counting the squares
covered by the oullines of the keaves which were spread on graph sheels as
described by Sestak ef al. (1971). The total dry weight and leaf weight per
plani were 1aken fresh and oven-dricd al 70°C 1o conslanl weighis then the
final weights were recorded. Plant heights were taken with a mater rule,

Al harvest the number of lodged plants per plol was asscssed  using
initial gtand afier the emergence. Starfing from cight weeks after planting,
the: nmnbcr of pods per plani was recorded at four weekly intervals. Yield

component qualities assessed inchide number of seeds per plant, 100-seed

weights (gm) and grain yicld (kg ha™1),

3'5.3- SI.!I'!FI!'!‘II .!“-ﬂ::i.‘“i s!l:!!.!!.!
Al the data collected were subjected to analyeig of variance as

described by Shcdecor and Cochran (1977) for the test of signilicance of
the various (reatments. Treatment means were subjected to the Least
Signilicant DifTereno( LSD ) at 5% level of probabilily o detenmine the
significant differences among them . Finally, the correlation coefBicient (r)
analysis was used for evalualing the relalionships belween grain yield of
soybean with other agronomic characters { Duncan, 1955).
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CHAPTER 4
RESULTS
4.1 _Influence of Phosphorus and Sced Siz¢ on Growth of Two
Cultivars of sovbean,
4.1.1 Plant height
Phosphorus applicalion significantly affccied plant height through

out the sampling periods. At 6 weeks after plant (WAP), plant supplied
with 35kg P,O5 ha'l were significantly taller than those supplied with

either 0 or 70kg P50 ha™! which were not signiticantly different in height
from each other. At 10 WAP all the phosphorus levels produced
signiticatttly different heights and at 14 WAP, 35kg PyOsha™! gave plants
‘that were significanly taller that those supplied with 70kg P404 ha"! which
were in turn significantly taller than the plants given Okg P,Og ha'l. At
harvest 35kg P5O4 hal praduced the tallest plants that were, however, not
sigrificantly different from those treated with 70kg P,Os ha™l but both
were significantly taller than plants given Okg P,Og ha™! (Table 1.).

The varictal effect on plant height was also significant. The cultivar
TGM-344 was significantly tailer than Samsoy-2 throughomt the sampling
period. Seed size had significant effect on plant height up to the time of
harvest. Large seeds produced plants with significanily greater heights than
other seed lots.

There were two signiticant interacions of the treatment on plant
height at 10W.AP and at harvest.

Table 2 shows the effect of P X V x S interaction on soybean height at

10WAP. large seed of cuitivar TGM-344 produced the tallest plants when
supplied with 35kg ha™1 of P,O¢ which wi
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lable 1. Effect of phosphorus, vanc;t!yl}sccd size on plant height (cm) at

Samaru, 1990 wel scason,

".'\,' - ke

Lreatment & 0] 14 Harvest
Phosghoms levels
(kgha'l)

0 20,20 2.4c 50.R¢ 56.9b

35 N7 3700 $6.1a 59.2a

70 20.0b 36.5b 54,50 5830
S.E+ _ 0.38 0.39 0.45 0.33
Variet
Samsoy - 2 17.4b 30.4b '43.5b A4.3b
TGM-344 238 40.68 64.1a 71.9a
SE+ 0.40 0.41 0.34 0.35
Small ©19.3b 34.7b 52.7b 57.90
Medium 20 3b 35.0b 53.2b 58.0b
Large 223 36.7a 55.6a 59.5a
SE+ 0.38 0.52 0.42 0.33
Interactions
PxV NS N8 NS NS
Vxs NB NS NS NS
S xFP NS NS NS *
EXxVXx8 NS » NS NS

Means followed by the same letter{s) within a treatmoni group are not
signilicantly dilferent at 3% probability. * = significant at 5% level of
significance, -

NS = Not signiftcant at 5% lovel.
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Table 2. Interaction of phosphorus, varicty and sced size on plant
height (cm) atl0 weeks after planting at Samaru, 1990

wel season.

0 35 70
Small 27.8 31.314 29.0hi
Samsoy-2  Medium 28 9 34 6et 31.4f4
I arge 30.9ghi 37 8cde 32.91gh
Small 33.3fg 41.8ab 40.0bcd
TGM-344 Medium 34 8¢ 43 8a 41 labe
Large 35.1e 44.2a 43.9a
SE + 1.22

Means followed by the same letter(s) within a freatment group are
not significantly different at 5% probability.
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statisti cally taller than Samsoy-2 plants at all the seed sizes and phosphorus
levels, The shortest plant was recorded for small seed of Samsoy-2 wreated
with Okg P50 ha™L.

A significant interaction of phosphorus against seed size was observed
at harvest on plant height. When P-level was increased to 35kg ha'l, large
sced had planis that were significantly taller than all the other seed
categories treated to the various phosphorus levels (Table 3).

4.1.2 Number of branches per plant
This parameter was not significantly influenced by P-rates at 6 and

10 weeks after planting {WAP). Howewver, at 14 WAP the plants given
phosphorus fertilizers produced signiticantly more branches per plant thall
those that had no phosphorus ereatment.

The effect of wvariety on the number of branches per plant was
significant. Samsoy-2 plants produced significantly more branches per
plant than TGM-344 plants throughout the periods sampled.

In the case of seed size effect, significant differences occured throughout
the sampling periods. Large and medium seeds gave plants with relatively
similar number of branches per plant but both had significantly more
number of branches per plant than plants from small seeds at 6 and 10
WAP. At [4 WAP the plants from large sized seeds had significantly more
branches than those from the other seed sizes. Plants from medium sceds
in furn produced significantly greater number of branches per plant than
those from small sceds (Table 4).
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Table 3. Interaction of phosphorus against seed size on plant height

(cm)at harvest at Samaru, 1990 wet season.

_Seed size
Lhosphorus jevely Small . Medium Largg
(Kgha'l) |
0 52.8g  54.5¢g 58.3b¢
35 56.2de  58.5bc 60.9a
70 54.8 ef  57.9bcd 59.3ab
SE £ 0.59

Meaps followed by the same letter (s8) within a treatment group are not
significantly different at 5% probability.
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Table 4. Effccis of phosphess, varicty and seed size on the number of

branches / sovbean plant at “amaru, 1990 wet geason

Weed sfter planting
Tiaunents 0 10 14
Phosphorus levels(kg ha!)
0 40 0.7 79ph
35 42 69 963
70 44 71 9.9
SE + 0.12 0.le 023
Vaneties
Samsoy-2 533 89 12 7a
TGM-344 18b 42b 5.0b
SE + 008 007 011
Seed sizes
Small iob s g 1c
Medmm 42a 0 Ra 0 3h
Lurge 44a Tla 10.1a
SE + 01! 0.14 013
Interactions
PxV NS NS NS
VxS NS NS NS
SxP NS NS NS
Px Vx§8 NS NS NS

Mezans followed by the same letter (s) within a treatment group are not
significantly different at 5% level of significance.
NS = Not Signuficant.
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Table 5. Effect of phosphorus, variety and seed size on number of nodes /

sovbean plant  at Samary, 1990 wet scason

Weeks after plagting
Treatments R 10 12 14
Phosphorus Yevels
(Kg ha'l)
0 105 126 14.0b 14.3b
35 162 i3.2 155 . 158a
w oy 12.8 15.0a 13.3a
8+ 0.2 026 0.25 028
ki S
Samsoy -23 23b I1.6b 1276 13.0b
TOM-344 109 142a 16.95 172a
SE+ 0.25 0.16 022 .20
Seed sizes
Smaft 9.1b 1 6c 13.6¢ 13.8¢
Medium 9.9b 12.6b 148b 15.0b
Large 11.2a 14.3a 16.2a 16.5a
SE + 0.32 032 .36 0.36
Interactions
PxV N8 * NS NS
Vx8 NE& NS NS N&
SxP NS NS NE NS
PxVxi NS NS NS NS

Means followed by the same letter (s} within each treatment group are not
significantly different at 5% probability.
* = gignificant at 5% level of significance. NS = Not significant.



Table ¢, Tuteraction between phosphorus and variety on number of

nodes/koybean plant at10 weeks after pl;mting at Samaru, 1990

wWet Season.
Varici
Phosphorus tevels Samsov-2 TGM-344
(kg ha'l) |
0 11.1d 13.1hc
35 11.9cd 15.2a
70 11.34 13.7b
SE + 0.43

Means followed by the same letier(s) within a trealment group are not

sighificantly different at 5% probability.
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4.1.4_Lecaf area per plant,

The influence of phosphorus levels on leaf area (cmz) per plant was

signilicant from 8 weeks aficr planting (WAP) to 14 WAP. For both
varieties leaf arca per plant was greatest at 35kg PHUs ha! followed by

T0kg POy ha'l which were significantly different trom those of soybean
plants supplied with Okg P50 ha™! throughout the sampling periods.

The varietal influence was significant as from 8§ WAP. The TGM-
344 cultivar had significantly greater leaf area per plant than § AMSOY-2,
throughout the sampling periods.

The effect of seed size on leaf area per plant wag significant
between 8 1o 14 WAP,  Plants from large sceds produced significantly
greater leaf area per plant than those from the other seed grades. The
medium sceds gave planis thal had significantly higher leafl arca per plant
than those from small seeds all through the periods sampled (Table 7).

There were significant interactions of seed size and variety at 10 and
12 WAP. At 10 WAP, TGM-344 plants from large seed size gawve
signficantly greater leafl’ area per plant than all the other uecatments. Il was
found that the differences in Ieaf arcas of large seed of Sarnsoy-2 and
medium seeds of TGM-344 were statistically insignificant while the medium
seeds of Samsoy-2 and small seeds of TGM-344 had leaf areas that were
not significantly different. Samsoy-2 plants from small seed produced the
least leaf area (Table 8).
S xV interaction at 12 WAP revealed that large seed of TGM-344 had
the greatest leaf area that was gignificantly more than all the others, but
Samsoy-2 plants from small sceds gave the lowest leaf area which was
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Tabic 7. LEffect of phosphorus, varieiy and seed size on leafl arca

(cmz).’plam of soybean at Samaru, 1990 wet season.

Ireavnenis 8 10 12 14
Eborohomus lavels .

(g, ha'hy

0 1235.3c 1707 5¢ 3004.ic 1370 8c
35 1546.2a 211322 3389.3a 1600 05
0 1368, 7 1924 3b 32181k 1138, 1h
SE + 48.45 51.26 46.25 4793
Samsoy-2 1384.5p 1721 7b 30152h 14009
TGM-344 1598 8a 2027 6a 3389.1a 1598.2a
SE + A1.00 3160 3662 31
Seed sizes

Small _ 1187 5¢ 1415.5¢ 27142 1137.5¢
Medinm 1476 2h 1871 5h 301 /b 1408 &b
Large 1805.3a 2206.1a 3878.% 2079.2a
SE + 56.23 4918 50.36 61.74
PxXV NS NS NS NS
Vx8§ NS . * NS
Sxp NS NS NS NS
PxVx§ NS NS NS N§

Means followed by the same leiter(s) within a weatment group arc not
significantly different ar 595 probability.

* = Significant at 5% lewel of probability

NS = Not significant
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Table 8. Interaction of seed size and varigty on soybean leaf arca

(cmz)f'plant at 10 and 12 weeks after planting at Samaru, 1990

wel Season.
Weeks after planting
10 12

3 S1ZEs Samgoy-2 TGM-344 8 - GM-344
Small 1283.3d 1475.4c 25p9.3d 2703.4¢,
Medium 1658.2¢ 2063.3b 2826.2¢ 3252.7b
Large 121716 2558.1a 3247 5h 3612.3a
SE_+ 62.02 60.45

Means followed by the same letter(s) within a treafmenyt group are not

signiticantly different at $% probability.
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signiticantly different from those of medium seeds of Samsoy-2 and srall
scod of TGM-344 |

4.1.5  Lzaf dry weight per plant
The soybean piants that were given 35 and 70kg P50 ha'! had

significanlly greater Jeal dry weight (gm) per plant than those thai received
Okg P4Os hal throughoui the samping pebuds except at 10 WAP when
the influence’of P treatments on Jeal dry weights were significantly diffcrent
from the other. At 14 weeks after planting, the plants thar recerved 33 and
T0kg P50 ha™1 had significantly higher leaf dry weights than those from
the control (Table 9),

The influcnce of variety was significant on Jeaf dry weight per plant
thronghout the sampling periods. Variety TGM-344 had higher leat dry
weight than Samsoy-2,

Large sized seeds produced plants with igaf dry weights per plant that
were significantly greater than those of other seed sizes.

There was no sig nificant interaction between the {reatments on leaf

dry weight per plant.

4.1.6 Total diy weight per plant

The total dry matter {gm) per plant was significantly affected by
phosph orus levels. At 8 to 14 weeks afler planiing (WAPFP) (he weights of
plants supplicd with 35 and 70kg P05 ha"! were similar but were
significantly higher than those with no phosphorus. At harvest, howewer,
35kg P20 ha'l resulted in significanilv higher plant weight than other P-
rates while the plants given 70kg P50 ha™l had higher dry weight than

those of the control.
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Table 9. Leaf dry weight of soybean (gmy/plant) as influenced by

phosphorus, varicty and seed size at Samary, 1990 wet scason.

- Wesksafterplantng
Treatments 8 10 12 14
Phosphess Jevels,

Kg ha'ly
0 4 4b 76 10.9b 11.4b
33 5.8a 9.7b 1374 14.3a
70 6.4a 10.5a 14% 15.3a
SE+ 0.33 0.23 0.32 0.39
Vaneties
Samsoy-2 4 6a R3b 11 0h 12.6b
TGM-344 6.5 10.3a 142a 14 7a
SE+ 0.28 0.21 0.27 0.28
Seud sizas
Smmall 43¢ 7.9¢ 113¢ 11.2¢
Medimm 5.5b 9.4b 13.4b 13.6b
Large 6 Ra 10.52 148a leda
SE + n.26 0.30 0.45 0.40
ln!éracliogg

PV NS MS NG N§

VxS NS NS NS NS
SxP NS NS NS NS

PxVas NS§ NS NS NS

Means f[ollowed by the same letier(s) within a treatiment group are not

significantly different at 5% probability,
NS = Not significant at 5% level.
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The varietal cffect was significant on soybean dry weight throughout the
sampling periods. The variety TGM-344 gave significantly greaier dry
weight per plant than Samsoy -2.

The effect of seed size on total dry weight was also significant. Up to
harvest time, plants from large seeds produced significantly greater dry
weight per plant compared to the other sced size treatments. Total dry
weights from mediim seeds were significantly higher than those from small
seeds (Table 10).

No interaction of significance was observed on the dry weight per
plant all through the sampling periods.

This agronomic charactzr was significantty affected by phosphorus
weatmenis throughout the sampling periods {Table 11). The application of
phosphorus fertilizer enhanced flower production. Each wncreament in the
fevel of applied phosphorus resulied in significant increase in the number of
fiowers per plant execpt at 6 weeks after planting (WAP) when the number
of flowers produced at Okg P>Og5 ha -1 s similar to that at 35kg  Pp04
ha'l,

The number of flowers produced by TGM-344 was sigpificantly
bigher than that of Samsay -2 throughout the sampling periods.



Table 10: Effect of phosphorus, variety and seed size on total dry
weight (gm) / soybean

plant at Samaru, 1990 wet

season,
Treatmengs 8 12 14 _harveat
Phosphorug levels

kg ha™l) :

0 11.0b kvt 51.8b 36.7¢
a3 132a 4268 5483 425
70 12 8a 40 8a 53Ta 18 9b
SE+ 0.48 0.75 0.53 0.47

Vagietics
Samsoy-2 %.8b ¥.gb 45.1b ALlb
TGM-344 . 1482 46.8a 6l1.7a 47.5a
SE+ 0.45 046 0.64 0.52
E : id .i,:; A
Small 91¢ 376c 500c 36.3¢
Medium 12.6b 40.3b 53.4b 39.0b
Large 1533 432 56.9a 42.6a
SEx 0.47 0.52 0.64 0.71
Interactions
PxV NS NS NS NS
VxS NS NS NS NS
SxP NS NS NS NS
PxVxS NS NS NS

NS

Means followed by ihe same letter(s) within a treaiment group arc not

significantly different at 5% level of significance.

NS = Not sigrficant at 5% level.
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Table 11. Influence of phosphorus, varicty and seed size on the

number of flowers / soybean plant at Samaru, 1990

wet season.
Weeks after planting
Treatment 6 g 10 12
ho Ve
Kgha1) |
0 15.6b 21.1¢ 24.1¢ 10.8¢
s 16.0b 25.4b 28.3b 13.7b
0 20.0a 317 33.0a I6.7a
SE+ 0.63 0.75 0.50 0.58
Vagict
Samaesoy-2 13.6b 1.1k 22.9h iLTh
TGM-344 2008 .02 34.0a 15.7a
SE+ 0.69 0.61 0.25 0.35
Seed xizes .
Small 15.2b 23.5 27.9 13.0
Mediumn 17.2ab 264 289 14.1
Large 18 52 6.2 2846 139
SE+ 0.77 0.73 ' 0.4% oA7
Interactions
PxV * NS NS NS
VXS NS NS NS NS
SXP NS N3 NS NS
PxVx§s NS NS NS NS

Means tollowed by the same letter(s) within a treatment group are not
sigmificantly different at 5% probability.

* = Significant at 5% level. NS = Not sigruficant.
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Seed size was of no effect on the number of flowers per plant except
at 6 WAP when large seed size had significantly more flowers per plant
than the small sced size but was at par with flowers produced from medium
seed.  Number of flowers per plant from small seed was also not
sigruficantly different from those of medium sced.

A significant inter action between phosphorus and soybean variety
was obscrved at 6 WAP (Table 12).  Appiication of phosphorus had no

effect on the number of flowers per plant in TGAM.344.  For Samsoy-2,
phosphorus fertilizer application at 70kg P05 ha"! increased the number

of flower per plant significantly compared with 35 or Okg P,0s5 ha'l, but
was not significantly different from those of TGM-344 that were given 0
and 35kg ha™! of phosphorus. '

4.2.2 Number of pods per piant

The phosphrous application significantly influenced the
number of pods per plant. The plants supplied with 35kg PO ha™!
produced significantly higher number of pods per  planl throughout
the sampling periods than the other P-rates. The number of pods per plant
for 70kg P50y ha 1 was also significantly more than for the control

ircatment.
The cultivar TGM-344 yielded significanit greater number of pods per
plant than Samsoy-2 from 8 WAP up to time of harvest.
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Table 12. Interactive influence of phosphorus and variety on the
number of flowers/ soybean plant at 6 weeks after
planting at Samaru, 1990 wet scason

Phosphorus levels (kg ha™l) Varieties
Samsoy-2 TGM-344
0 10.4¢ 19.5ab
35 12.1¢ 19.9ab
70 18.4b 21.7a
SE+ 0.96

Means followed by the same letter(s) within a treatment group are not
significantly different at 5% probability,
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The number of pods per plani produced from all seed sizes differed
significantly from each other. The number of pods per plant increased ag
the seed size increascd with the small seed size producing the least pods per
plant throughout the sarapling periods (Table 13)

There was no any significant interaction between phosphﬁms and

seed stze on the namber of pods per soybean plant.

423 Numbey of days to 30% flowering

The effects of phosphomms, seed size and variety on the number of
days to 50% flowering were presented in Table 14, Neither phosphorus

not seed size had any significant effect on the number of days to 50%

Bowering, .
However cv. Samsoy-2 reached 50% flowering stage about eight (8)
days earlier than the TGM-344 which was of significance.
No any significant interaction on tiwe to 50% flowermg was

observed during this rescarch project.

4.2.4. Nummber of Iedged plants
The number of fodged plant per plot was greatest for the planits

supplied with 35 and 70kg P50 ha"l when compared to the contral
treatments all of which in fwn had significantly higher lodging than those
thai receivgno phusphotus {Tablke] 3.

The variety effect was however significant . The variety TGM-344

had significantly more lodged plants than Samsoy-2.
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Table 13. Influence of phosphorus, varicty and sced size on the

- number of pods / soybean plant at Samaru, 1990 wet

S€ASOL),
Treaiments ] i2 i4 At harvest
Phosphorms jevels
(g ba'D
| 0 13.2c 52.1c 66.3c 74.5¢
35 221a 69.7a Bg.2a 100 .5
70 _ 18.3b 63.5b 79.0b 94.3b
SE+ ' 0.81 0.67 0.78 0.32
Variet
Samsoy-2 14.6b 54.4b 67.2b 72.8b
TGM-344 21.1s 69.2a 87.3a 109,40
SEx 0.78 1.07 0.67 0.44
Seed sizas
Simall 1ile SAle 9.0¢ .5
Mediurn 17.6b 61.2b 76.6b 89.7b
Large 24.8a 71.1a 86.1a i00.1a
SE+ 0.56 1.12 0.93 0.59
!II; E]-.I \h‘ Ql]iu
PxV NS NS NS NS
Vx8 . : NS NS NS . NS
SxP NS NS NS NS
PXx VX8 NS NS N3 NS

Means followed by the same lettei(s) within 3. treaiment group are not
significantly different at 5% level of significamt.
NS = Not significant at 5% level.
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Table 14. lInfluence ol phosphorus, vanety sced size on the number of

days to 50% flowering and number of lodged plants / plot at
Samaru, 1990 wet  season.

Treatments Number of days Number of lodgad
to 50% fowenng phnlu/plot
0 578 343b
35 582 03.0a
70 94 o4 4a
SE+ 0.56 050
Vaneties
Samsoy-2 543b 41 9%
TGM-344 6] 9a 64.0a
SE_t 0.26 0.69
Sees sizes
Small 5706 528
Medium 58.2 54.7
Large 583 55.2
SEi 018 0.8
lnteracnons
PxV NS -
Yx§ NS NS
SxP NS NS
PxVxSs NS NS

Mecans followed by the same letter(s) within a trcatment group are not
significantly ditferent at 5% probakibity.
NS = Not significant at 5% level of significance
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The effect of seed size on the number of lodged soybean plants per
plot was however, insignificant.

The interactive effect of phosphorus and variety was significant.  The
TGM-344 plants supplied with 70kg hal of phosphorus had significantly
more lodged plant than all the other observations. However, there weve
msgnificant differcnces amongst the Samsoy-2 planis given 35 and 70kg
P,05 ha'l and those of TGM-344 treated with no phosphorus for the
number of lodged plant. The least lodging was recorded for Samsoy-2 that
recetved no phosphorus fevtilizer ( Table 15).

4.2.5 Number of geed per plant
| The effect of phosphorus levels on the number nf seeds per plant
was significant (T able 16). Plants that received 35kg ha'l of P>04
produced significantly more seeds than the other P-treatinents. Those given
70kg PyO4 ha'! yiclded sgnificanly greater number of seeds per plant than
the no phosphorus control planis.

The variety TGM-344 produced significantly more seed per plant
compared with Samsoy-2. TGM-344 plants had significantly greater
number of seeds than Samsay-2.

The number of seeds per plant also increased significantly with increase
in seed size. Plants from large seeds produced mare seeds than other seed
sor1s,

No interaction was significant on this agronomic character.
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Table 15. Interactive influence of phosphorus and varicty on

number of lodged plants/plot at Samaru, 1990 wet

SCASOIN.
Phosphorus levejs
dghi ) Varicties
Samsoy-2 TGM-344
0 27.6¢ 48.1cd
35 47.8cd 66.5b
70 3. 7¢ 70.2a
SE+ 1.03

Means followed by the same letter(s) within a treatment group are not
significantly different at 5% level of significance.
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Tabie 16. Number of sceds/plant, 100-seed weight and grain yield
{kg ha'l) as influenced by phosphorus, sced size and

soybean variciy at harvest  at Samaru , 1990 wel season.

Treatments Number ot 100-seed Grain yvield
sceds/plant weight(gm) (Kg ha'l)

Ehospherus jevels
(Kgha'ly
0 223.9¢ 14.]¢ 1258.2¢
13 202.7a 140a 1463574
70 271.2b 14.5b 1359.8b
SE_+ 0.84 0.08 20.55
Vatict
Samsoy-2 243.9b 15.3a 154).6a
TGM-344 281.3a 13.4b 1178 8b
SE+ : 1.16 0.10 22.43
seed sizes,
Small 239.3¢ 13.9¢ 1284.7¢
Medivm 259.2b 14.4b 1366.3b
Large 289.3a 14.8a 1430.1a
SE+ 198 0.10 1767
Interactions .
PxV NS NS NS
Vx$ NS NS N§
SxP NS NS NS
PxVxS NS NS NS

Means followed by the same letier(s) within each treatment group are not

significantly different at 5% probability. NS = Not significant at 5% level.
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4.2.6. 100-s¢ed weight (gm)
Individual seeds of plants supplied with 35kg ha"l of P50 were

statistically heavier than those supplied with either 70kg hal of P,05 or
no-phosphorus irecatment (Table 16). 100-seed weights of plots given 70kg
Py0g a1 were significanily greater than those of the control.

The 100-seed weight of varicty Samsoy-2 was significandy greater
than that of TGM-344 cultivar.

Seed size also had an effect on 100-secd weight which increased
significantly as seed size increased with the small size producing the least
100-s¢ed weight.

None of the interactions was significant on 100-seed weights.

4.2.7. Grain yield,
Grain vield per heciare of soybean was significantly allected by

phosphorus application.  The highest grain yield was obtained from 35kg
hal of P5Og which was significantly greater than that of either 0 or 70kg

PO ha"l. The 70kg PyOs5 ha™l treatment in tumn resulied in significantly
higher vield than the no-phosphorus conirol.  Samsoy-2 culiivar out yiclded
TGM-344by about 13.5% of the total grain yield (Table 16).

Seed size also had a significant influence on grain yield. Large seed
produced the greatest yvield that was significantly different from that
obtained from medium seed which was also significantly higher than that of
the small seed.

The mieraction was not significant on grain yicld.

R——
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4.3 Corrslation

The grain vyield, prowth characteristics and yield componenis of
soybean were subjected to coefficient of correlation 0 determine the
relattonships beitween the various characlers.

Growth characters such as plant height (¢m ) at 6 weeks after planting
(WAP), numbers of branches {(al 14 WAP) and nodes (al 14 WAP) per
plant had high and positive significant correlations with the soybean grain
yicld at harvest (Table 17). The seed vicld was also positively and highty
comrelated to number of flower per plant (at 6 WAP) and aumbcer of pods
per plant {at 14 WAP). i

There was positive significant correlation of grain yield (Kg ha! ) at
harvest with 100-seed weight and leaf dry weight per plant (st 8 WAP). The
number of seeds per plant showed insignificant but positive correlation to
grain ield. | '\

A negative and highly significant correlation was observed for seed yield
with dry matter (gm) per plant at harvest.  The leaf arca (cm) per plant (at
12 WAP) was also negatively but insignificantly correlated to the grain yield

per heclare.

[ I
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Table 17. Matnix of Coeflic nts of Correlation(r) between the Growth,
Yield and Yicld Components of Soybean cultivars SAMSOY-
2 and TGM 344 at Samaru, 1990 wet scason.

12 3 a4 s 6 7 8 9 10 1
i
0.75%* =
M), g
073%* 097%% | RN

0.83°* 0.77°% -0.74** |

019 008 050 020 1 A
028 006 026* 031°* 090** | B
037%% 0.75%% 0.72%% 0.42°% 0.42%% 039°* |
060%* 002%* 080%* 064%%-027* 014 -084%* =1
L 030°* 005 014 028° 067 0.59°* 0.57°* 042** |

10. 0.3 032°% 0.32%% 0.31*% 0.34%* 020 055°* 044°* 053** |
11024 -061** 062*% 018  066%* 046 089** OK|** 086" 062°* |

S W = A R W N e

KEY: *= Significant at 5% probability (i.c. all values above 0.232),
**= Significant at 1% probability (i.c. all values above 0.303).
DF= 70.

1. Grain yield (Kg ha™') 7. Dry weight(gmyplant at 12 WAP
2. Plant height(cm) at 6 WAP 8. Number of flowers/plant at 6
WAP
3. Number of branches/plant at 9. Number of pods/plant
14 WAP. at 14 WAP
4. Number of nodes/plant at 10. Number of seeds/plant
14 WAP.
5. Lcat arca (cmzy'planl al 11. Oneshundred-seed
12 WAP. weight(gm)

6. Leal dry waighi(gmyplant at 8 WAP. WAP = Weeks afler planting.



CHAPTER 5
DISCUSSION
51 t Phosphorus sovhe
5.1.1 Growth of the plant

The results obtained from this study showed that plant height,
number of nodes per plant , leaf arca per plant, leaf area per plant, leaf dry
weight per plant and total dry malier per plant increased with increasing
level of applied P.

The significant increase in the height of soybean plant as phosphorus
level increases is expected. The soil of the experimental farm was acidic
and low in exfractable phosphorus  content (Appendix 1) . Thus any
Judictous P-application of up to 50 ppm (part per million) according to
Zakaria et al. (1977) would stimulate optimum growth.

_After absarption of phosphorus from the soil by soybean roots, it
may eventually get to the shool apex to stimulate rapid mitotic cell divisions
in the menstem . This will cause a rapid clongation of second internode
below the upper-miost leaf in the shoot apex to generate the increase in

plant height as observed in this project (Umekazi and Matsumoto, 1989).
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A similar observaion was made earlicr on height of soybean at Samaru,
Nigerta, with increasing phosphorus rate (Yev, 1990). In Brazl, the
varieties UFV-2 and Cristalina showed increases in heights with applied
phosphotus (Vieira ef al., 1986). This result also taltics with Chiezey's
{1990) thal soybean height increased with increasing amount of P applied Lo
the soil.

The insignificant ¢ffect of P on the number of branches per plant
agrees withYev's (1990) finding that number of branches per plant and a
few other agronomic characters did not show any significant difference or
response to P application.  Shibles of ol (1976) cited that branches
production was under genctic influcnce. |

The number of nodes per plant was significantly affected by
phosphorus. This conforms with Donahiwe (1977) who reported similar
trend because of increase in height and mnternodal lenght of the shoot in
plants. '

The significant increase in leaf area per plant due to P-level ‘could be
attributed to the effect of phosphorus in stimulating the fonmation of new
leaves in plants as Sanchez of al. (1976) reported for strawberry plant,
This nutricrt generally promoted plant growth and thus the leaves, (Duita,
1974). The mcrease in leaf area could provide larger or wider surface area
for beiter interception of sun  light for cfficient photosynthesis,
consequently promoting plant growth.

The leaf dry weight per plant showed significant increase with P level,
because according to Norman (1963) soybean leaves, particularly those on
the lower part serve as storage for excess phosphorus in the shoot from

where it could be mobilised (o other parts of the plant when required.
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Therefore the more phosphorus applied to a crop of soybean the more it

- will accumulate in the leaves thereby increasing their weights.  This tallics -

with the findings of Caldwell (1973) that increasing phosphorus level -

increased the weights of leaves, stems and pods as well as grain yield of \

soybeans,

The total dry weight per soybean plant increased significantly with

increascing phosphorus fevel.  This corroborates with Mahajan ef al.
(1982 that dry matter yieid and phosphorus uptake increased with
increasing  level ol the PpDg, irom U o 90gk ta"l. Lauer and Blevins
(198%9a) also found that dry matier accomulation of sovbean increased
significanily with P in hydroponic culture. The tncrease in plant height and
leal arca per plant may have increased the light interception by the foliage
of the plant which could increase photosynthates production and

conscquently increase the growth of vanous plant paris.

512 Yicld and vield components

Therc wat a significant increase in the number of flower per plant
with incicasing phosphorus Ireatment which could be due to the influence
of the nutrient clement on the growth of the various plant parts. Laver and
Blevins (1985%b) also reported increased flowering as well as pod production
and abortion n sovbean due to increased P-level,

The nutrient also affected the number of pods per plant which
increased significantly with the level of applied P.  Thir corvoborates with
the obscrvations of Lauer and Blevins (1989h) that increasing Jeve) of P
increased pod production by soybean, pod weight also increased with
increasing P level, (Caldwell, 1973). Donahue (1977) found similar

increase in nember of pods per plant in 4rachis hypogeae, L.

i
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The insignificant effect of phosphorus on number of daye to 50%
flowering may be due 10 some  environmental faciors (Vines and Rees,
1972) since earlier records on some vanetics at the same location indicated
that increased phosphorus delayed blooming (Yev, 1990). However the
soybean plants supplied with the highest dose of phosphorus (i.e. 70 kg
P,05 ha™l) required more time to tlower compared with those given lower
P- levels,

Lodging ﬁer plot was found to be affected by phosphorus in this wial,
It increases with increasing P -rate. This conforms with Bharati (1986) who
discovercd that increasing phosphorus lewel caused increased lodging in
soybean consequently leading to severe grain yield loses.

This may be because phosphorus nuttient enhanced plant height and tall
plant are more sugceptible o lodging dus to the effect of wind.

The number of seeds per plant increased with increase in phosphorus
to a certain level.  Seeds are the most important economic sinks of
soybean. Therefore during their development most of the nutrients in plants
are translocated to these sinks to supply the developing ¢mbryos. This
ultimaiely resulted in a general decrease in nutrients content and weights of
the other plant parts. But the phosphorus contents in most of these parts
fell during seed development (Norman, 1963). |

Increasing Podevel influenced the 100-sced Iweight and tl;e total
grain yicld per heciare. This agrees with the report of Olufajo (1987) on
soybean at the same location that increase in soybean grain yiekl was due
1o applied phosphorus. Yuaﬁ et al. (1979) and Lauer and Blevins (198%b) -

found similar effects.



5.2 Effectof Variety
5.2.1 Growth of soybean
The two wvareties wveed in this experiment exhibited significant
differences in the various growth parameicrs assessed. Plants of TGM-344
had greater leaf area , leaf dry weight, number of nodes per plant, plant
height and dry weight per plani than cultivar Samsoy-2 . On the other hand
Samsoy-2 had more branches per plant than TGM-344,

The variations in some of these growih characteristics could be
attributed more to the genetic make up of these cultivars. The numbers of
nodes and branches, leal appearance and arrangemenis are genetically
controlled although temperature has a strong influence on these featuras,
The number of nodes, branches, leaf appearance and arrangements are
genetically controlled although temperature has a strong influence on these
parameiers (Shibles ¢l 2. 1976).

522 Xicld and yicld components _
Variety Samsoy-2 out yielded TGM-344 by about 13.5% .

Many factors may have contributed to this. One paramount factor could be
the better adaptability of Samsoy-2 to Samary environment than TGM-
344. Another reason is the degrec of lodging observed for TGM-344 was
significantly higher than that of Samsoy-2. Wood and Swearing (1977)
reported decreased seed yield whenever lodging ocourred especially prior to
physivlogical marurity, And Samsoy-2 had higher 100-sced weight.

TGM-344 cultivar had significantly more llowers, pods and seeds
per plant but lower 100-sced weight and bloomed later than Samsoy-2. 1t
atso lodged miore than the vanety Samsoy-2 which could be responsible for
its lower grain vield (per hectare).
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5.3 Effect of Seed Size on Soybean

5.3.1  Growth of the plant
Seed size greatly influenced soybean performance . The height

of plant increased with increase in the size of soybean seed.  This could be
due to greater seedling vigour produced from large seeds after germination,
Large seeds could contain large embryos and their large cotyledons might
have contributed more nutrients to the seedlings during the early growth
period for better stem growth and development since the contributions of
the cotyledons to total seed weight of soybean, according to Laddha and
Gupta (1977), increased with increasing sced size. This could result in taller
plants.  This view is supported by the investigations of Whitchead et al,
(1980) and Singh e: al. (1980).

More branches per plant resulted from plants of large seeds which
differed significantly from those of other seed grades.  This is possible
since large sceds influenced rank growth because their dense cotyledons
could contribute more nulricnts to the seedlings during the early growth
stages than smaller seed sizes. It has also been reported that secedling
growth rate was partly determined by the genetic constitution of the seed (
Fontes and Ohlrogge, 1972; Caldwell, 1973 and Whitehead 1980).

The observed number of nodes per soybean plant increased with the
sced size factor which could be related to seed gize influence on the plant
height .  Lee er al. (1989) also discovered that seed weight was positively
correlated with nods number, leaf number and stem length.

Leaf area and leaf dry weight per plant increased with increasing seed
size. Large seeds produced plants having greater leaf area per plant than
those from smaller sizes. This tallies with the previous findings for soybean

(Burris ef a/.1973), for subterranean clover {Black, 1956) and for
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Phaseolus sp. (Chin, 1977). Dry m:attcri of leaves from large seed size was
also greater than those from smaller seed sizes. This observation could also
be due to the fact that plants from large seeds are more vigorous right from
the early growth periods. They have initial advantages over seedlings from
smaller seed sizes. This nitial advantage was maintained till harvest.

| Considering the effect of seed size on dry matter per plant, large sceds
gave plants that were statistically heavier than other seed sizes. Teixeira
and Costa (1989) also found that the dry weights of roots and shoots of
saybean increased with increasing seed size .  This could be because large
seed produced rank plant with large kaf arca and weight which could
increase  the total dry matter per plant because of the higher rate of
photosynthesis compared 1o plants from small and medium sceds.

5.3.2 Yield and yicld components

The number of flowers per plant was not affected by sced size. Plants
from all sced categories produced similar number of flowers per plant ali
through the reproductive stages of the varietice Samsoy-2 and TGM-344,
This complies with the observations of Musa (1990) in which seed size had
no significant effect on numbers of flowers per plant and days to 50%
flowering in cowpea.

Large seeds had significantly higher number of pods per plant than
medium and small seed lots. This is in accordance with Carclli and Fahl
{1979) who reported greater numbers of pods and sexds per plant as well
as increased dry weight of soybean plants from large seeds than those from
small seeds. Similar report was also made for rape plant by Major (1977).
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There was no significant effect of seed size on number of days to
50% flowering of soybean in this trial. This is in agreement with Musa
{1990) who also expressed the same result in cowpea. This may be because
the onset of flowering in some plants is known to be under the influence of
external conditions like day-lenght (ic photoperiodism) and temperature
{vernalization} through hormone activity, (Vines and Rees, 1972).

Soybean lodging was not affected by seed size although the number
of lodged plants per plot was insignificantly greater for large seeds
compared with smaller seed sizes. This agrees with the findings of Smith
and Camper Jr. (1975) who discovered that seed size had litle or no
significant effect on plant stands, matudty, lodging and mean size of
harvested soybean sceds.

As for the number of sceds per plant, large seeds produced plants
with more seeds per plani than other sizes of seeds which is in conformity
with findings of Carelli and Fahl (1979).

Plants from large sceds gave more of some crucial yield componcenis
for instance pods and seeds per plant mainly due to their more vigorous
growth than smaller seed sizes. The fact that large seeded plant had
significantly more number of flowers per plant might ultimately lead to
more pod production since the pods dewelop from the flowers and
consequently more seeds which also develop in the pods.

The cffect of seed size on one-hundred-seed weight was found to
be significant. Large seed produced heavier seeds which were, however, not
significantly different from those of medium seed bmt both were
significantly different from those of small seeds. Eardier, some researchers
indicated similar findings in soybean. ]t was also observed
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that weights of geed interguments, embryonic axis and cotyledons increased
with increasing seed size. This could be because of the dense food storage
and large embryo produced from plant of large seed size (Singh ¢7 al. 1980
; Teixeira and Costa 1989).

In terms of grain yield (per hectare), soybean plantz from large
sceds performed betier than other sced grades, viz small and medium sizes.
From the results plants from large seeds out yielded those from either
medium or small secds by more than 4%. Plants from large seed had more
yield components which would result in higher yield. The same trend was
reported by Smith and Camper Jr. (1975) and also in other crops like wheat
(Hamptom, 1981 ) and cowpea (Sahabi, 1988).

5.4. Inflyence of Interactions
5.4.1 Phosphorus (P) versus_soybean vagiety (V)

A significant phosphorus and variety interaction was observed on the
number of nodes per plant at 10 weeks after planting (WAP) . Applying
phosphorus at the rate of 35kg PyOg ha™l significantly affected nurber of
nodes per plamt on TGM-344 variety by producing significantly more
m;)des than all the other treatments. This could be because of the varietal
diffcrences in reacting to phosphorus application which complies with the
observations of Vigira ¢ ol. (1986) that cv. Cristalina showed more
vigorous growth than UFV-2 to increasing levels of P;Os.

At 6 weeks after planting (WAP) phosphorus and variety interaction on
the number of flowers per plant was significant.

Although cultivar TGM-344 had significantly more flowers per
plant with increasing phosphorus level, Samsoy-2 at 70kg P,Og¢ ha 1 gave

statistically ag much flowers as TGM -344 givenno P, This result
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corroborates with that of  Lauer and Blevins (1989b) who found that

increasing P level increases flowering on cv. William - 82 in hydroponic

culture. Musa (1990) aleo made similar observation in cowpea.
A significant interactive effect of phosphorus and varicty on the
number of lodged soybean plants per plot was recorded, with the variety

TGM-344 having the highest number of lodged plant per plot, of the two

varietics. According to Bharati et ol (1986) and Norman (19780) this could

be duc to the effect of increasing P-levels that stimulated increasesd
govbean height, growth vigour and more leaf phosphorus all of which may
encourage lodging by wind.

542 Seed size (5) against variety (V)

The interaction of seed size and variety on leaf area per plant was
significant at 10 and 12 WAP. The cultivar TGM-344 which produced
significantly large Ieaf area than all the other treatments at both periods of
sampling could be due to its vigorons growth response to increasing sced
gsize. This tallies with the report of Mohammed ef al. (1988) in which
soybean cv.s William, Lee and Clark-63 exhibited significant seed size and
soybean variety inferaction on various characters. Teixeira and Costa (1989)

also noted shoot weight increase with increase in seed size.

543  Seed size (S) and phosphorus (P)

Significant interaction between phosphorus and seed size was
recorded on soybean plant heighi at harvest. Both phosphorus and seed
size produced significant increase in plant height, Vieira ef al. (1986)

found that increasing P-level on some soybeans caused an increase in height
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and other characters whilc Burris et ¢/.(1973) also recorded increase in

plant height with increasing size of sovbean seeds.

5.4.4 Phosphrous (1) x variety (V) x sced size (S)

There was significant interactive ¢ffect of phosphorus, variety
and seed size on plant height at 10 WAP. Larpge seed of TMG- 344
supptied with 35kg ha™! of P, O had statisiically greater height than other
treatments, It shows that the TGM -344 variety was more responsive 1o the
combined effects of phosphorus and seed size treatments on plant height

than the cultivar Samsoy-2.

5.5 Conglation
Saybean leaf dry weight (at 8 WAP), plant height (at 6 WAP),
number of branches (14WAP), number of nodes (14WAP) and number of
pods (1L WAP) per plant showed highly significant and positive correlations
with the gram yield of soybean. These growth and yield characteristics are
very important in the contribution of photosynthates and useful nutrients,
for the development of secds at physiological maturity, i.c. by mobilisation
of materials to the sinks. This is i1 conformity with the findings of Shibles
et al.(1976) for soybgan and Black (1556) for Trifolium subterraniem, L.
Some agronomic characters like dry weight per plant (at 12 WAP) and
leaf arca per plant (at 12 WAP) had significant and negative correlations to
grain vield because at this period of sampling the shoots were almost dry .
This confirms the finding of Norman (1963) who reporied that the tops of
soybean fell: drastically at pod filling and seed development stages.
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One-hundred-seed weight and feaf dry weight per plant (st § WAP)
had significant positive correlation with grain yield. The one-hundred-seed |
weight could direclly contribute o grain yield while the leaf dry weight
could be by indirect contribution. \

\
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CHAPTER 6. |
SUMMARY _AND CONCLUSION
This study was conducted at the experimental farms of the
Institute for Agricultural Research, Samaru, Ahmadu Bello University,
Zaria, Nigeria, during the wet season of 1990 1o investigate the influence of
phosphorus level and sced size on growth, yield and yicld components of
two soybean, Glycine mere (1), Mertill, varietics.

The treatment were made up of two cultivare (Sameoy-2 and TMG -
344), throo phosphorus levels (0,35 and 70kg PO, haly and three seed
sizes (small, medium and large). These were laid out in a split - plot design
with four replications in which phosphorus level and variety were the main
plot and seed size was the sub plot.

Phosphorus increased the plant height, numbers of branches and
nodes, leaf area, leaf dry weight, total dry weight per plant, lodging,
numbers of  flowers, pods, and seeds per plant, time lo 50% flowering as
well as 100-geed weight. Grain vield also increased with increasing P-level.

Growth characters for insiance plani height, number of branches,
number of nodes, leaf area, leaf dry weight and total dry weight per plant
were signilicantly affected by sced size. Seed size affected grain yield and
gsome vield components like numbers of pods and seeds per plant and 100.
seed weight  in which planis from large soybean seeds produced
signilicantly more of these characters than those from medium and small
sceds. But seed size had insignilicant influence on lodging,

TGM-244 cultivar had higher lodging, plant height and a few other

agronomic characters. However Samsoy-2 produced more grains per
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hectare, flowered earlier and had heavier seads than TGM-344 which >«
had higher numbcrs of flowers, pods and seeds per plant than Samsoy-2,

In terms of the interactions of phosphorus with variety, TGM-
344 supplied with 35kg PO ha! had significantly more nodes, flowers
per plant and lodged more than Samsoy-2 which in turn lodged less with
inoreasing Jevel of phosphorus,

The significant interactive effects of seed size and variety
demonstrated that sced size affecied leal area (crnz) per plant of soybean,
The variety TGM-344 from large seed gave sigmificantly more of this
agronomic characieristic than all other treatments,

A significant interaction of se¢ed size and phosphorus was obgerved on
the soybean plant height at harvest. The combined effects of these
interacting treattments were more pronounced  with the increase in
magnitude of the treatments. |

P x V x S interaction was significant on plant height at 10 weeks afier
planting (WAP) when the large seed of TGM-344 variely produced

%si ificantly taller plants than all other treatments at 35kg ha™! of applied

P20s,

A positive correlation was established between grain yield and piant
height, number of branches, number of nodes per plani, leaf dry weight ,
umbers of flowers and pods per plant and 100-sced weight, The total dry
¢ight and leal area per plani (at 12 WAP) showed negetive correlations 10

grain yield.
] From this research, it could therefore be concluded that phosphorus at
the rate of 35kg P»Og ha 1is optimum for befter performance of these
aricties of soybean in Samaru area. Farmers should also endeavour fo

Trt out their seeds before planting since large seeds may improve their
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grain vield. The cultivar Samsoy-2 should be extensively introduced to
farmers in this part of Northern Guinea Savanna of Nigeria for better yield.
Although Samsoy-2 vanety performed better, TGM 344 showed
some promising agronomic qualitics which could be unpioved upon  for
better grain vield. Lodging could be muntmised by plam}:nzxiidn!:'cahn
around the farm or by supply of nutrienis ke Ca, K, N, cic that could

strengthen the stem of the vanety.
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Appendix 1. Physical and chemical propertics of the soil of the

experimental site at  Samaru collected up to a depth of

30cin in 1990,

§. gil !\llgt't‘\!EIj!Eji!'\S

S(!iﬂ d;lﬂﬂ] Q - zgi‘n]

s .l !. l . :q/:

Sand

Clay

Silt

Texture class

Chemical characteristics
pH (Water)

PH (0.01 M CaCl, )
Organic cathon (%)
Available P(FPPM)
Total N (%)

 QESOw

38.00
40.00
42.00
Loam

3.60
4.70
0.61

7.02
0.04

0.16
1.72
0.57
0.12
3.35
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Appendix 2. Total rainfall, mean lemperature and relative humidity at ten

days interval during the period of the expeniment at Samaru,

in 1990.
Month Days Total Rainfall Maan Relative
() Temperature (00 ¢) Humidity ( % )
May 1-10 80.2 14.8 $3.9
. 11-20 258 154 49.5
2]-31 17.2 15.4 %)
June 1-1¢ 20.4 16.0 558
11-20 632.1 16.6 60.4
21-30 73.2 16.2 659
July 1-10 6TR i7.1 62.7
H-20 B 157 66.7
2i-31 o5 16.2 671
August 1-10 109.2 16.5 8756
11-20 44.7 159 69.7
21-31 1011 17.5 63.0
Sept. 1-10 546 170 67.4
11-20 S8.8 171 63.]
21 - 30 18.1 188 36.1
Oct, -1 Nit 17.3 53.1
11 -20 Nit 14.2 54.1
21-31 Nil 116 345

Source : Soil Science Scction, Instiluic of Agricmmral Rescarch,

Samaru, A B.1}, Zaria, Nigeria,
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