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ABSTRACT

An investigation was carried out during the 1987 cropping
year at Samaru, Zaria, to study the effect of three sow ng
datea (June 24, July 8 and July 22), three plant popul ation
(200, 000; 350,000 and 500, 000 plants/hectare) and two soybean
varieties (TGX536.020 and TGX814-26D) on growth, vyield and

yi el d conponents of soybean.

Seed sown on June 24 with a nmean seed yield of 2647.88kg/ ha
out-yielded that sown on July B and July 22, respectively.
Delay in showing fromJune 24 to July 8 and July 22 led to a
decrease in nunber of flowers, pods per plant, effective
nodul es (8 WAS), crude protein, oil content and 100-seed wei ght
I ncreasing plant population led to increase in crude protein
content, effective nodules (84AS), plant height and plant

| odgi ng.

Variety TGX814. 26D out-yielded variety TGX536-02D in nunber
of flowers, pods per plant, crude protein and had higher grain
yield Wiile variety TGX536-D2D had hi gher nunber of nodes,

| odged plants and nunber of branchea than variety TGX814-26D.
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Chapter 1

INTRODUCTION

1«1 Origin and Distribution

The soybean (Glycine max (L.) Merrill) is a native of the
orient. Historical and geographicel evidence indicate that
the crop was first domesticated around 11th century B.C, in
China Tanimu et. s8l. (1982). Accerding to Purseglove (1977)
the soybean crop spread world-wide inte the United States of
America around 1804 but was mostly used as forage and pasture
crope Houwever, the need for edible pil arose and this led to
its commercial production in America, According to
Hadjichristodoulou (1986), it 1s grown @s = major crop in
China and other Eastern Asian countries. It is alac grown

extensively in Brazil and Soviet Unian.

1.2 Introduction intao Africa and Nigeris

Leakey et al. (1977) reported that soybean was introduced
into Africa by the colonial officers and missionaries around
20th century. That the crop ceme to Tenzania in 1907, and
Uganda, in 1913 but thet it was not until the 1940s that it
became established. Ezue and Dina (1980) stated thet soybean
was introduced into Nigeris in 1910 and research work on the
crop started at Samaru, Nigeria, in the 1930s. In 1914, the
Mational Cereals Reeearech Institute, Ibadan, began an active
programme on soybemm improvement (Ezue and Dina, 1980). In

1837, & variety, Melayan, was introduced and this was the



first variety to be recommenced in the soybean growing area

of Nigeria (Leleji and Adedzwa, 1983).

1.3 Soil and Climatic Requirements

Because of wide adaptation, Piper and Morse (1923) steted
that soybean can be successfully grown on a wide variety of
soils but best result is obtained in sandy or clay loams.
hccording to Jacob and Van Vexkiill (1970) soybean likes a
deep fertile soil with high zalcium content. Optimum pH range
lics between pH 5.7 and 6.2 »nd heavvy impermeable soils are
not suitable for soybean culZure. It flourishes well on light
soils which contain sufficient nutrient especially calcium.
Richard et al. (1974) indiceted that saybean requires abaut the

segme spil and climeatic condition as maize.

1e4 World Soybean Production

Fielding, (1968), reported that interest in soybean
production outside its natural environment started in the
1920s. Anon (undated) stated that production of the crop is
centred mainly in the temperate growing reqions of the world
with North America and Asia leading in both hectarage and yiclc.
Hunson and Hartwig (1977), also stated that United States of
imerica leads the world in production, followed by the Peaplo's
Republic of China, Brazil, Indonesia, Mexico, USSR and Canaca.
The FAOD (1980) Production Year Book estimated world soybean

production as 83,481,000 mesric tonnes from a total harvested
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arpe of 52,639,000 hectares. USA produced 50,468,000 metric
tonnes from @ harvested aree of 27,460,000 hecteres. China
produced 10,026,000 metric tonnes, Brezil 18,153,000 metric
tonries and USSR 470,000 metric tomnes. According to Annon

(undeted). The average world soybean yield is 1,43 metric

tonnes per hectare. . o | |

1.5 Production in Nigeris

The main soybean growing area in Nigéria ausording to
Fsheye gt al. (1974) is Den  oov! ., follssd by Niger State
and the Southern pert of Kadina State. From FAD (1980)

- estimation, Nigeris protduced 77,000 metric tonnes from a
cultivated area of 197,000 hectares, which meznt a production of
390 kilogramme per hectare. According to Matthew (1977),
I'iperia's low production is Sased on the fact that seybean has
not gained much prominence in the nation's agriculturcl
cropping pattern. The crop is still unknown %o majority of
f‘igerian farmers. Hendrick 2t zi. (1985} reported that most
soybean production is by small land holders and the low pricos
effered on the soybean produced are not cnough incentive for
the expansion of the crop im the country. Paullete (1978)
reported that the main reason for the little use of soybean

in Nigeris as food is the difficulty in cooking and the
unpalatability of the beans when not well processed. Hendrick
et a1, (1985) reported that the crop is produced in small

holdings of one or two hectares by farmers,



1.6 Economic Sicnificance of Soybean

fccording ta Hendrick gt al. (1985) soybean has the |
highest binlogical value of pll vegetable proteins. In the
early years, soybean was used as gresen mapures JIts importance
as food 1s releted to its high crude protein content of about
40 and pll content of about 21%. Hadgichristodoulou {1986)
steted that because of soybean's hlgh crude proteiln content,
1t has & variety of uses. Its oil 1s edible and it is =lsoc usad
in the paint industry. The m2al is used as g source of protein
in livestock feeds and in many humgn foods such aes milk, chanso,
soybean szuse etc. It is also used ag forage crop. Ashaye
ot s8l. (1974) reported thet in Nigeris, soybean is prepared
into many dishes such as "moi mgi" 'Ypuff puff®, Msgy-pgi® and

"dewadawa" for soup flavouring.

1.7 Jdustification for Spybean Production

The grosa dealine in the production of groundnut as
indiceted by Fii0 (1980) and oil palm which sTe the two main
source of vegetable oil in Nigerim, added to the recent ban on
importation of vegetablie oil in order to cut down drastically
an the foreign exchange expended annually bave all made soybenn
en important alternative oil seed crope 4in view of the enormous

proepect whieh the crop holds For the agro-sllied sector of the

notional economy. This investijation was pryoposed to dtudy.
This study is therefore undertaken to determine:

1, tThe appropriate sowing date and population that will



give optimum grain vield and yield components.

2 The interactions between sowing date, populction and

two soybean varieties.



Chapter 2 I |

LITERSTURE REVIEW

2.1 Effect of Sowing Date on Yield and Vield

Camponznts of Soybean

The date of scwing soybzan influence the yield
charscteristics of the crop. In Hawaii, Besrd et zl. (1980}
found that significamt differences in soybean yield were associobod

with gowing date.

In USh, Beatty et al., (1982) reported that late planting
cen severaly reducecd yield of soybean. This was supported by
Cartter (1974) and Graves et al. (1978) wha believed that plant
height, pode per plant, seed weight, protein content and pil
centent cdecreased with late planting and that below rmormal
rioinfall ococured for the lete planting. This contributed to
lces vegetatlve growth which caused less photosynthesis, espiclally
curing pod filling, In Japan, Matsuii and Nishiiru (1981) obscrved
that delay in sowing decreased flowering, maturity and seedlyiuld.
flsa in Brazil, Lam=Sanchez znd Yuyara (1979) found that send
yield, pod number per plant, plant height and stem dlameter

tecreased with later plenting.

Graves and HeCutchen (1978), at Milan, indicated thot
delayed sowing resulted in lstc flowering, maturity, reducod
plent height and smaller seeds. Board (1985) in Louisinana,

roported that seed yield reduction at non-optimal planting dutos



were mare associsted with decreased branch number which was
releted to fewer branch nodes and conszguently fewer branch
rocs. He stated thet drought stress and photo-period were

poseible the environmental factors causing decreased branch

viecld at late plenting.

Runge and Carmer (1973) in Illinois, observed that roinfall
and maximum temperature cduring growing sesson were found to
sccount for varistion in soybeen yield. In India, Yusuf et al.
(1971), reported that eparly sown crop naturally had longer
orowing season than subsequent ones. st Yandev, Nigeria, Olufcjo
ot ol. (1983), reported that soybcan crops planted betuween
mid-June and mid-July yielded significantly greater than the
cnes plented either early or later. They observed drastic yicl:
reduction in late sowing Schuster and Posselt (1979} in Germany
found out in contrest with Cartter (1974) and Graves et zl.
(1973) that protein content increesed with delay in sowing but
while oil content decreased. A negative relation was found
hetween protein and oil content. /Abel (1970) in Southern
Celifornia, reported that maximum lodging occured 1in early
i;lonting of soybean while deleyed planting resulted in decra:sod
lorging. Paul and Burnside (1985) from Nebraska, stated that
soybean yields for carly nlenting rlates were generally higher

tlien for the late planting dates.

2.2 Effect of Plant Population on Yicld and Yield

Components of Soybzan

Report on soybean production at various plant populaticns



-w B
for yield by varlous workers have not been consistent. Jlesi

entd Power (1982) in Nebraska, reported that pumber of pod poe

plant wgs significantly reduced by decreasing spacing within rous

Enyl (1973) in Tanzania, indicated that number of nodus por
nlant, number of pods per plant, number of brenches and grain
yirld decreased with increase in populstion. He attributert tho
reduction in yield to the inadeqguate pumber of pods per niontg
high plent population. He further observed thot plant population
influenced the crop grouth rate ond yield of the plant. In
bendan, Alesi end Power (1982), indicated that soybean yialt were
freguently increased by planting in marrow rows. That the effoct
0f narrow rows showed that the closer canopy thet result may
intercept a lorge percentesge of the eclar radiakion, thereby
increesing photosynthesis and reducing scil ocvaporation loss:s.
Oeatty gt al. (1982) reporting from US4, said that when planting
is late, incressed yields wiil result from narrow rows spacing
of 50cm or less. In Iowam, Taylor (1980) believed that thore is
an intersctlion between row spacing and seasonel wster supply in
their effect on soybeon yield. Canopy closure by the time thot
nod=filling sterts allow more photosynthesis toc acour and yi:l's

rore greater 1n narrow rows when sessonal water supply wns highe

Beaver and Johnson (1981) in Northern USA, indicated that
the proportion of seeds planted that produced mature plants with
pods decremaed as the seeding rate increased from 350,000 to

©50,000 plants per hectare and that plant height and podding
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height increased sg the seeding rate increassed from 350,000 to

650,000 plants per hectare.

In Swaziland, Piggot and Farrel (1982) found that as
scaniing rate lncreased, plaﬂfs were talle: and displayed grestur
internode lenght, a reductior in node numbor, pod number per
plont but there wes slight decrease in seed per pod and seecrl
weight. GCoaster et al. (1980) working in Brazil, reported thob
increased plant population decressed number of branches per
plent and increased lodging. Shroyer anc whigan (1981) in USd,
rceported that plant height, number of nodes and lndging incraosad

ns row gpacing decressed.

Hicks et al. (1969) from Minnescta, reported that loding
is one of the major facturs affecting yieln response to incroeosod
lent population.  When lodging nccured, yields were reduced as
nlznt density incressed. They further reported that environmental
vaeristion significantly affected level of lodging. Yield compunonts
¥ soybeen changed as plant population increasgd and the numbor of
sueds, pods, branches per plant decreased linesrly as plant
population increased. 4t low densitics, soybean plants compenacte
by producling more branches and more pods per plant, In Swazilond,
Douberty (196€9) obimined slightly high oil content when soyboan

was grown at low plant populetion.

Highest yileld, according to Cooper (1977), from I1liomnis,
were obtained in the lowest sgeding rate and that yields tonloc

te increasc with decrease in row width.



Chapter 3

MATERIALS AND METHODS

3.1 Description of Experimental Site and S0il

During the 1987 rainy seeson, an experiment involving two
verieties of soybean (Glycine max (L) Merrill) TGx536~020 an
TGxB814=26D wns conducted at the Institute for /\gricultural
fcscorch farm at Semaru (11911 N 07°, 38'E) 686 meters above
sce level in the Northern Guirea Savanna ccelogical zone, to
r‘ctermine effoct of sowing date and plant population on vield and
vicld compenents of soybean., The soil pf the site is sandy loam
cnd the details of physio-chemical analysis of the soil are
contained in Table 1, +lso details of the meteorological recnxis

curing the period of the ax;criment are oconteinec in Appencix I.

3.2 Experimental Design, Flot Size and Treatment

3.2.1 Block design znd plot size

The experiment consiste’ of 18 trcatments which were 1=id
tut in a rancfcmized complete block design with four replicationc.

The gress and net plot sizes were 22.5m2 and 15m2, resnectivalye.

3.2.2 Treatment

The treatments consisted of tw variceties of soyboan
TGx536-02D0 an early maturing variety and RGxB14-26D = lator

meturing variety. Three plant populations of 200,000, 350,000
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3
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onct 500,000 plants per hectarc were wsed. " Three sowing datis,
srecod forth-nightly - 24th June, 8tk July and 22nd July, ucre

alsp used.

3.3 Cultural Practices

33«1 Land preparatiqh

The experimental site was disc-ploughed, harrowed and
rivged, Four blocks conslsting of 18 plots eoch were laid out.
ooch block was 1.5 metres apasrt and the plots were 0.75 metre

apert. A total of 72 plots were laid out,

3.3.2 Souing

The seeds were sown on rldges D.75% meter apart apd 6,
4 and 2 centimeters within row, depending on the population

tesired.

3.3.3 fertilizer applicstion

Fertilizer, at the rate of 25kg/he of Mltrogem (CaN) was
used as @ starter dose at planting while 80kg/ha of PZUB
(single superphosphate) was used as baszl dressing before

stwing the seeds.

3e3alt Weed cantrol

R pre-emergence herbicide-Ingrom-Combi, at the rate of
3 litres (1.5 active ingredicnt) per hectare wes applied imancictoly

after sowing the seeds. Hoe weeding wes carried out & and £ wmecks



after sowling, respectively.

3e3«5 Diseasse and pest control

No discase sttack was cbserved, Tha plant maintained 2
healthy appuarance throughout their geawth. Only a few
gresshoppers which tried o feed on the levaves were obssrved,
The plots were sprayed with 50mls of Cymbush (& pesticide)
tiixed with 10 litres of water for the controul of the graashappur

infestation (blanrket spraying).

3.3.6 Harveatigg

This wes carried nut when the leaves of the soybean plants
turned yellow and eventually dried out in the field. Harvesting
uns bascd on the maturity of each variety, The plants were cui
ct the base oand threshed immediately to avoid losses through

shattering. The feour inner ridges were harvested as net plots.

3s 347 Threshing

The pods were thresbhed and the chaff was separated from
thc seetds by winnowing with trays, The clzan sceds from cach

nlot were weighed and dried.

3.4 Dgzta Collection

- Fflve plante were randomly selceted and btegged.

Jelal Time %o S50 flowering

This was recorded from the sowing date to the time 509
of the plents in each plot flowered.
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Selta2 Number of flowers per plant

The five tegged plants in cash plet were used for thoe

counting 8 weeks after sowing.

Jele3 Number of pods per plant

The five Mmgoed plants were used for the counting at

harvest as above,

3.4.4  Lodged plants

The number of plants that lodged in peck plot were

counted before harvesting the crop.

2.5 Mo nf nodules (effective)

This was determined on the 4th and Bth weeks aftor
scwing. Flve plants randomly selected were uprooted and the
cffective nodules determined by cutting each nodule into twn,
Thi effective nodules exhibited pinkish, light pink or redlish
ctalouration while the ineffective ones, when cut intc tuo wos
hard and greenish, The number of effoctive nodulps was dividod

'y 5 tc get the mean.

J.bo6 Number of nodas per nlant

The five tagged plants were used for counting the nouvos
after the plants were harvested. |
3427 Stand count {(at harvest)

The number of plants that survived were counted bofore

tiwe crops werz harvested.



Z.ke8 Plant hc.'ight (Cfﬂ)

The five tagged plants from each plot werc measurer
hefore the crops were horvested., The crops were measured from

the ground level toc the tip.

3.409 Number of branchis per plant

The five tagged plents from each plot were used far the

counting after haruesting\

Flants in each net plot were harvested and the grains
ofter being separated from the chaff, were weighed and the
yield of ecch plot noted. From this, the weight of the grain

rr bectere was determined.

Jelhe11 Crude protein content(%)

This was determined using micro kjedhl method. a
kjedehl flask containing conc sulphuric acid, calalyst anid
hydreogen peroxide was digested for 45 minutes. The flask ucs
filled to 100 ml. mork with distilled water., & known guantity
uf the alliguot was pipelled into a distillatiop spparatus
ant: sodium hydroxide wes added into it, /. conical flask
;ontaining boric acid gnd an indicator was placed under the
concenser. A known guantity of distillete was collected and
tritroted using D.1 N standard hydrochloric acid, giving o

nink-grey is in colouration. £ blank wos nlso digested
r
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cistilled and titrated. The two resdings were used to coleuyleote
the per cent nitrogen content. The per cent nitrogen contont
multiplied by a cunvérsiun factor gave the ber cent proteln

content.

0il determipnztion:

1)  Weigh in 3.5g of samples in a thinable
2) ndd 100 ml petroloum gpirit (Ether) 40-60"C.
3}  Extract for 5 hrs (boil)
| L) Dry at 50°C % heur (in an oven)
5) Cool in desscotor for 20 minutes. |
6)  Heigh (Hy) | E !

] Losg in Height _ 400
7)  Calculotion % 0i1 = Sample Weight 14

3912 011 content (%)

. The oil content wes determinad using ether extractinon
method, Weigh the sample in a themble (N%)- Flace the thimble
un the extraction unit. Extract for 5 hours. Put thimble in thoe

oven and dry. Cool in a desiccator. Then weigh ageiln (mz). Tho

Loss in weight 160

calculate the % cil = Bample woight X 3

345 Stgtistical 2nelysis

A1l the date collected were immedilately analysed as
ticscribed by Leclerg et sl. (1962). The means were comparer
where °F" tgst showed significanze using Duncan's multiple

rrnge test (Duncan, 1955).
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Chapter 4
RESULTS

ha1 ¥Yivlo Component antd Yicld os Influenced

by Sowing Date, Population and VYarlety

hete1 Number of flowers per plant

Sowing date hod significamt influcnce on numbor of
flowers formed, (Table 2). Snwirg early on Jure & produced
significantly more number of flec.grs than sowing lote (July §
ar July 22), respectively. Second souwing date (July 8) uas

significantly higher than thz third scwing date (July 22).

Flower number was not significantly affected by plant
population but at o population of 350,000 plants/hectarc, plamss
tended to produce sliohtly moro flouers (5.9% or 3.8%) thon whon

grewn at 200,000 or 500,000 plants/hectare.

The two verieties, TGx536-020 and TGxB14-28D did not

tiffer in the number of flowers furmed,

L,1.2 Pods per plant

The number of pots was higrest pp the first sgwing daote
(June 24) and showed a significant decronse when sowing was
teplayed by two weeks (July 8) (Teble 3). When planting was
further delayed by four weeks (July 22), there was a significant
tlecrease in the number of pads betuseen the secend and thir: soine

tiate, The median, a population of 350,000 nlants per hectare had



eIt pods than the highest or lowest population, although
differences were ngt significent. Variety did rot influenco
the number of pods per plant significantly but variety

TGxD14=26D tended to have more pods than variety ThGx%36-020.

L,1.3 Number of effective nodulps

ht four weeks after aﬂuing (Wia5), the number of
wffective nodules produced for the Junce 26 and July 8 aowing
terc simllar (Table 4). Delaying sowing (till July 22)
significantly decreasec the ruwiur of effective nodules
(4 WnS) by (49% and 52.8%, respectively). However the number
cf effective nodules at ecight weeks after sowing (WAS) was nat

influenced significantly by sowing date.

Plant population and varicty had not significant effoct
on the number of effective nodules formed at four and eight

wecks after spuwing (WAS).

4alol Per cent crude protein

Scwing date, population and variety did net influcnce tho
ner cent crude protein content of the soybean plent
gignificantly (Table 5). Howoever, delayed planting ceused &

nrnduzl decrgase in protoin content.

The highest plant population of 500,000 plants per hectoeo
head the highest proteln content. While decreasing the populntion

from 500,000 ta 350,000 or 200,000 plants per hectnre causoil o
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toernese of the protein content by 3.1% or 2.2%, respectivolye.

However theee differences were not significant.

There was no difference in the protein content between
the firet variety TGx536-020 snd the second voricty TGx814-20D

(De36%) which however was not significant. ‘

4o%a5 Per cent oll content

Sowing date, populatiom and variety did not significantly
influence the oil caontent of the soybean (Table 6), There wag

clight differences in the oii cuivent of the three sowing datog,

three populations and the tweo verieties.

heieB One bundred seed weight (gram)

Sowing date hod significent influence on hundred gecd

weight (Table 7).

Seed welight decreased by 9.23% when scwing wes delayed fuz
twe weeks. A further delay of twc weeks in the spwing d=te
causcd A decrease of 13.13%. There was no differences in the
voight among the populations, Varicty TGxB814-260 tended to

preduce heavier seeds thanm the varlety, TGx536-02D.

Le1e7 Grain yield per hectare (kgl

Planting early on Junme 24, geve the highest yield per
heoctore then plonting leter on either July 8 or July 22. Tho
Tirst sowing date (June 24) gove a significantly higher yield 17,5

vnt 3343% respectively than the other spwing dates (July 8 or
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July 22) (Table 8).

# population of 350,000 plante per hcctare tended to yioclu
more than the lowest population or the highest population by

5.2% 6.09%, however these differences were not significant.

Variety TGx814-260 had a very small yield edvantegez over

veriety TGx536-02D (1.3%).

4.2 Growth Characteristics as Influcncod by

Sowing Date, Fopulaticn gnd Varicty

be2+1 Number of days to 50% flowering

Sowing date, plont populzticn end the interactions
brtueen variety and sowing date 3reotly influenced the number
uf reys 1t took the seybean plant to resch 50% flowering
(T-ble 9). |

Snuing early on June 24 or lgter on July 22, respectively
tork longer days to 50% flowering than sowing on July 8.
Theugh the effect of population is significaont, only slight .
rifference exist among the populations. Variety TGx814-26D ook

10.083 days longer to reach 50% flowering than variety TGx536-:2D.

Variety TGx814-26D took 10,083, 8.0 or 12.167 daya longer
then veriety TGx536-020 on oll thtse sowing detes to reach thne

50%: flowering stage, but not siorificantly.

LeZe? Number nf nodes

Sowing date and population did nnf slgnificantly influcnca



number of nodes per plant. Veriety PGx536-02D significantly ong

more nodes than variety TGx814-260 (Table 10).

The interaction between sowing dete and varicty was
aionificant. The sverage number of nodos for varlety TGx536=00D
uas higher than for varicty TGxB814-260 for all the three

stitiling detes.

Le2e3 Plant height (cum)

Socwing date, population and veriety hat no significant
influence on plant height (Teble 11). However, plants sown 3n
Jupe 24 were slightly taller then those sown pn either July O

or July 22 by 3.262cm or 3.337cm, reospectlively.

The highest populetion produced the tollest plante. Tho
two varieties did not wvary much in height. Varicty TGx536-02D

vings only 0.775¢cm taller than varicty TGx814-260.

The interection between sowing dete #nd varlety was
significant. Varicty TGxH36-02D was taller than variety
TGxB14-26D on the Tirst sowing cate (Junc 24) =nd third sowinn
cate (July 22) by 4.,175cm and 0,850cm, respectively. While
viriety TGxE14-26D was teller than variety RGx536-020 on the

sccond sowing date (July B) by 5.650cm,

haZob  Lodging (%)

Bowing date significantly =ffected per cent lodging.

Sowing on July 8 resulted in more lodoing than an June 24% or on
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suly 22 (Table 42). The plants lodged least when the sowing

wrs cdpng on June 2&4.

Increasing plant population from 200,000 plants per
hoctare to 350,00 or 500,000 plants por hectore increesed lodging
bhut not significently. More lodging occurcd at the highest
population.  Veriety TGx536-020 lodged more (10.5%) than

variety TGxB14-26D.

Le2«5 Stand count

Plant survivel were hiz! ..t fo2 July 22 end decreasad
whon sowing was done eorlier on June 24 or loter onm July 8

{Trble 13).

L.2.6 0dranch gumbecr per plant

Sowing date; varlety; variety x populatian; variety x soulng
ﬂate_and variety X sowlng date X population significantly
influenced number nf branches (Table 14 and 15). The later souwing
dztes valy 8 and July 22) had significantly lower number of
branches (40% and 37%), respectivaly, than sowing early on
~ung 24,  Populatiorn did not influencz number of branches
produced by the soyhean plant. Varicty TGx5326-02D had significontly

higher number of branches thon variety TGxB14=-26D by 1.78 branches.

The interaction between population and variety showed thot
viriety TGx536-020 had highest number of bramches per plant at o

uvopuleation of 350,000 nlants per hectare while variety TGx314-2GD



hzt! thg highest number of branches per plant at the highest
repulation of 500,000 plants per hectare. Incressing the
nopuloation led to significantly lower number of branches for
vioriety TG-536-02D while decreasing the population significantly

rzouced the number of branches for varlety TGx814-260D.

On the interaction between sowing tiztes and variety,
vrricty TGxB14-26D hmd more brarnches than varlety TGx536-020
when souing was done early on June 24.  Lhen plapted later
(July 22) variety TGx536-02D hzd decreased branches. The
smalleat number of bBranches per plant was recorded for varizty
TGx536-02D0 for the July 22 spwing. While the highest number of

brznches wos alsp recolded by variety TGxS36-020 on July G,

. be? Correlamtion

Analysig of correlation coefficient between differont
growth characters, vield components ond seed yield of soybeon
wrs done to determine thelir relations. There were aignificantly
tussitive correlation between szed yield ond number of flowers,
rffective nodules, number of branches per plant, numbcr of

nods per plant and one hundred seetd weight.
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Chapter 5

DISCUSHION

S«1 GSowing Rate

S541.1 Effect on yield and yielcd comoonoents

Observatinon corried ocut in the form showed that cdelaoy
in sowing from June 24 to July & and July 22, decréaaed tha
number of flowers, by 11.6% and 47.6%, rospectively. Number of
nerg per plant and 100-seer w:ichi Tollowed the same trend.
This result agreed with Captter (1974); Graves et al. (1976);
Lem-Sanchez apd Beatty gt 21, (1982) who believed late planting
gen sgve;ely reduce vieldr Lam-Sanchez and Yuyana (1979) alsc
tgliebéd that late sowing caused g decrease in seed yield and
ot number, The rainy’aeasdn for 1987 had decreased when tho
sccond amd third sowing were Flowsering and producing pod. Thié
Oy S;'fhe ceause uf the décfeaae in yield for the late sowing.

J.

. Tﬁe garly shﬂh crop (June 24) out-yizlded the lmte sown
crep (July 8 and July 22) by 17.%% and 33,3%, respectively,
This result sgrees with the work of Paul and Burnside (19285) Mhﬁ
inficated that soybran yields for early planting w=s gonerally
higher thgn late planting detes. Runge and Cormor (1973),
believed that raiffall and muximum temperzture during growing
scason account for uariatin; in scybean yiclrs. Alsa early soun
creps naturally bave lenger growing seassan than subsaguent anas

ns Teported by Yusuf gt sl. (1971). With adequate rainfall ant



vztimum tempereture, they were able to develop vigorously bensu
increesing the ability of the crops to compete among themsnlvis

For magsimilates.

As g result of the decrease in rainfnll by September 1257,
when the second and third snwipg were flowering end forming
netls, the crops must have suf Pored Prom drought stress and
nther envircrmental factors csusing a decrzase in yleld

comppnents and grain yiuld.

5¢1.2 Seed guality

Delpying sowing by twuo weeks (July 8), caused a 2,24%
uecreage in proteiln content and a further delay in sowing by
tuo weeks (July 22) caugsed the protein content to further
vecrease by 6.7%. This is in comfurmity with the findings of
Gantty et gl. (1982); Cartter (1963); Certter (1974); Graves
£t al. (1978). But Schuster and Posselt (1974) in contrast,
reported lncreased protein content with delay in sowing. Tha
decrease in proteln content with late sowing may be due to the
cecrease in the number of effoctive nodules when sowing was
tiglayed. Hence the plant may not have fixed enough atmsoheric
nitrogen for protein synthesis. Delaying sowing from Jdune 24 tu
Juiy 8 or July 22 resulted to a slight decrense in ail enntont.
 These results agreed with the findings of Beatty et gl. (193%);
Schuster and Posselt (1974); Cuartuar (1974) and Groves ot al.

(1378).
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5s1.3 Growth characteristics

The first sowing date (June 24) recorded the least
number of survived plants (at hervest). The secend (July 8)
ont! the third (July 22) sowing cates hed higher number of }onin
thot survived. This is attributed to the activities of birds on
the scybean plants at the early stage of their development. The
activities of the birds was curtailed after employing bird

SCUrers.

During the development of the plaonts, it was observed thot
crops planted on July 8 tock the least number of days tn rooch
50% flowering. While sowing un June 24 cor July 22 took longer
tays. This is because the second sowing date (July 8), devzlonod
ant’ flowered under favourable condition, hence it had uniform
growth. Unlike the first sowing date (June 24) and third sowing
f'ote (July 22) that spent part of thocir development under horshor
cundition when rainfall was less. Hence the two sowing datus
(June 24 and July 22) did not have uniform growth and, thercfaore,

tuok lenger days to reach 50% flowering.

Sowing early on June 24, gave the tallest plants while
delaying sowing to July 8 or July 22, resulted in shorter plonis.
This may be as a result of the first sowing date (June 24) mol:ing
ctiequate use of the nitrcgen fertilizer which was used as o
storter dose before the plants wzre able to start trapping
ctmospheric nitrogen and because there was less rainfall at the

carly paert of the plante' growth, hence less leaching of the
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nitrogen fertilizer. Unlike the second and third sowing dntcs
(July 8 and July 22) that started their early growth under hoovy
roinfall, hence fast lesching of the nitrogen fertilizer.

This must have affeccted the eerly toke off of the second and
third sowing dates (July 6 and July 22) resulting to shart:r
(lonte, This result conformed those of Lam-Sanchez and Yuyana
(1979); Beatty et al. (1982); Graves and NcCutchen (1978) who

renerted, shorter plants for late sowing.

More lodging occured for the second scwing date (July 0)
than the first and thirzd zo*- ' *_ {June 24 and July 22).
This may be due to the fact that the first sowing had matur:cd
onc started flowering while the third sowing was still very
smell at the height of the reine. While the second sowing vis
t the peak of its growth but nct yet mztured. Becausz of the
tecnder nature of the plants, the hcavy rains forced many of
them to lodge. This result differerd from the findings of Abcl

(1969) whose maximum lodging occured with eanrly sowing.

Sowing early (June 24) resulted in higher number of
brenches than scwing late (July 8 or July 22). Because of the
cffect of the nitrogen fertilizer on the first sowing dnte,
(June 24), the plants grew taller than the second and third
suwing detes (July 8 end July 22). The effect of the nitrooen
fertilizer must have contributed to the increase in number of
brenches for the first sowing cote (June 24), because the plants
hed ndequate growth. This result differs from Beatty ot al.

.1962) whose result showed nc significant decline in numbcr of



bronches at late planting.

5.2 Population

e241 Effects of population on yield and yield components

Even though pcpulation had nc significant effect on
number of flowers per plant, number of pods per plant, 100-sned
weight and grain yield. A popul=tion of 350,000 plants per
hectare yielded more flowers, more pods, had heavier seeds an!
higher grain yield than both the lowest and highest populntions
(200,000 or 500,000) plant/hectare. These results do not
cgree with the findings of Cooper (1977) who obtained highnzst
yicld at the lowest populztion and Enyi, whose pod number per
i'lant and grain yield decreased with an increase in plant
sopulation. It mey be beczuse of the damaging activities of
the birds that caused the second population (350,000 plants/
hectare) toc have higher number of yield components and, thorofowen,

higher yield.

Populetion had no significant effect on the numbor of

effective nodules (4 and 8 WAS).

5.2.2 Seed guality

Though the effect of population on cil content was not
sicnificant this variable wes slightly higher in the lower
population (200,000 plants/hectare) thon population 350,000 2z
500,000 plants per hectare. This is in agreement with Douherty

(1969) who obtained slightly high oil content when soybcan wuns
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grown at low plant populstion.

The highest population had the highest protein content.
The explanation is thet even though the highest population
(500,000 plants/hectare) had the least number of effective
norules st & WAS, it had the highest number of effective nodul s
ot 8 WAS. Hence the protein content was higher at thce high.st

population (500,000 and 350,000 plants/hectare).
5.2,3 OGrowth characteristics

Plants were tallest at the highest plant population,
This result agrees with tho findings of Piggot and Farrel
(1962); Banset a: agl. (1973) Shroyer and Whigam (1981) who
rcrorted that plant height increased as seeding rate increasad.
This is a8 a result of competition among the plants for
sunlight that each plant tried %o outgrow the other for spnce
tdue to the crowded nature of the plants. This competition
cnused the highest popul~tion (500,000 plants/hectare) to hove

very tall plants.

More lodging occured at the highest pcpulation (500,000
plents/hectare). The result comformed those of Coaster and
Fendleton (1979), who reported increcsed lodging at high plant
“o;ulation. As populantion increased, plants tended to compcto
smong themselves for light end avnilable space. This situstion
mace the plants to develop spindly and weak stems which mnd'c Thon

tc lodge.
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Even thcugh population did not influence number of branchos
ser plant the lowest population (200,000 plants per hectarc
znd the highest number of branches per plant, This agrees with
with Coaster gt sl. (1980) who reported that increased in plent
rojulation decressed number of branchrs. According to Hick
2t al. (1969) ot low densitiis scybean plants compensate by

procducing more branches)

5.3 Varicty

5¢3.1 VYicld and vield components

Variety TGx814-26D0 out yielded varicty RGx536-02D in
number of flowers per plant, number of pods per plant, effective
notules (4 and 8 WAS5), 100-seed weight and grain yield. The
geneticel make up of varicty TGxB814-26D must possess some
chrrncters that is superior to that of variety TGx536-020 in tho
i roduction of the yield components which incidentally led to

increased yield.

Result of the analysis cerried out showcd that varicty
TGx014=-260 had more protein than veriety TGx536-02D. Herc that
inherent character is still the reason why variety RGx814-2G0
curpossed variety IGx536-020., Variety TGxB814-260 had more numbor

0f effective nodules and therefcre higher protein centent.
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53«3 Grouwth characteristics

Among the two verietics, TGx536-020 excelled TGxB14-20D
in the number of nodes per plant, and number of branchos.
Vrnriety TGx536-02D possessces that inherent charscter that
cnaobled the variety to outgrow the other variety when the tun

tre plented under one environment,

5i4 Intgractions

On the interoction between vaoriety and sowing date, both
UnriEtHP% gave significantly equal number of nodes per plant
vhen sown on either June 24 or July 8. But the number of noics
7cr plant was significently higher in variety TGx536-020 than

variety TGx814-260 when sowing was delayed till July 22.

The interaction also showed that variety TGx814-26D
registered the highest number of days to 50% flowering when
eowing was delayed till July 22. While variety 7Gx536-02D
registered the lower number of days when sowing was delayed till
July 8 and July 22, respoctively. There wos a significaont
t'ifference in the number of days between the two varieties whon

soving was done early on June 24,

The tallest plants were obtained in varicty TGx536-020 whon
sown on June 24 and variety TGxB814-260 when sown on July &.
Huwever, the plant height of tht twe varieties were statistically

ot par with one ancther for sll othor sowing dates.
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The highest number of branches was recorded when varicty
TGxB814-260 was sown on June 24. The least branch number was
rcorded when variety TGx536-02C was soun on July 22, There uas
n: significant differcnce when the twe varieties were sown on

July 8.

The interaction betwecn veriety and population shawcd
thot variety TGxB814-26D recorcdecd the highest number of branches
2t the highcst plent population (500,000 plants/hectore) whiloe
vitiety TGx536-020 recorded the least number of branches ot
the lowest and highest plant populations (200,000 and 500,000
“lents/hcctare) respectively. There was significant differcicus
in the number of branches between the two varietivs in all the

nonpuletions.



Chapter 6

SUMMARY AND CONCLUSION

-

An experiment wes carried out tc determine the effect of
sowing date and plant population on yield and yield componcnis

«f soybean (Glycine max (L) Merrill). The experiment wes

corried cut during the 1987 cropping season at the Institute
for hAgricultural Research Farm at Samaru, Zaria. The treatmencs
consieted of two soybean varieties (TGx536-02D0 and TGx814-20D);
three gsowing dates (June 24, July and July 22) and three plont

populetions (200,000, 350,000 and 500,000 plants/hectarc.

Among the sowing dates testzd, sowing early (June 24) pave
the highest number of flowers per plant number of pods per plant,
highest per cent crude protein, per cent oil, 100-seed weight,
number of branches per plant and grain yield. Pleanting non the

cther planting dates led to decrease in these variables.

Sowing date had no significant effect on numbor of
nffective nodules (8 WAS), per cent crude protein number of

noces per plent and plant height.

Delay in sowing (2 weeks) causerd an increase in the numbos
vf effective nodules, stand cnunt (a2t harvest) and lodging,
Lhile delay in sowing (4 weeks) caused a decrease in number of
cffective nodules (4 WAS) and locging and an increase in the

number of days toc 50% flowering.

Plant populetion had no significant effect on yield, yiuld!
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components and growth characteristics of all the parameters
tnier study except number of days to 50% flowering which was
gignificant. MNumber of flowers per plant, number of pods per
~lant, number of effective nodules (4 WAS), 100-seed weight and
trein yield incressed with an increase in plant population from

201 ,0C0 to 350,000 plants per hectare.

Increasing the population from 20C,000 to 500,000 pl-nts/
hiectare caused an increase in effective nodules (8 WAS); crude

rrotecin, height and lod;*ng.

Variety TGx814-268 out yielded variety TGx536-020 and had
higher number of pods per plant, number of effective nodules
(&4 and 8 WAS), higher per cent crude protein, 100-seed weight,
more days to 50% flowering and higher stand count (at harvest),
thile variety TGx536-020 surpessed variety TGx614-26D in numbor

of nodes per plant, height, lodging, and number of branchzs.

The interaction between variety and sowing date in number
07 days to 50% flowering, variety TGx614=26D0 surpassed varioty
TGx536-020 in July 22 sowing and there was no difference in
number of nodes between variety TGx536-02D. nnd veriety TGx314-200
in June 24 and July 8 sowing !ut variety TGx536-02D surpassed

voriety TGxB814-26D0 when sowing was done on July 22.

The effect of interactions between population and varicty,
scwuing date and varisty and between sowing dat., population and

voriety on number of branches were all signifiésnt.
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The correlation analysis were significant and possitive
between seed yield and number of flowers, effective nodules,

nunber of branches, number of pods, 100-sead weight.

Planting soybean early when there is adequate rainfaoll and
optimum temperature (June 24) resulted in higher grein yield

thon lote planting (July 8 and July 22).

Varicty TGx814-26D0 out-yielded variety TGx536-N2D and hail
higher values in number of pods, number of effective nodulos,
pur cent crude protein, 10C-seed wcight end grein yield (yicld
components and yield) while variety TGx536-02D surpassed
veriety TGxB14~26D0 in number of days to 50% flowering; number
of nodes, height, lodging stand count (2 WAS) and branches

(nrowth characteristics).
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Teble 1: Physico-chemical annlysis of soil at the experimental
site at Samaru, 1907.

501l Composition Soil Depth
0~ 15 15 - 30

Toxture $

Sand 62.80 55.60

5ilt 27.60 26.40

I’H in water S.60 18.00

pll in C.01m CaCl, 5.3 5.40

Crgenic Carton (%) k.9 5160

Total Nitrogen (%) D.324 0.292
rvoilable P (ppm) 0.256 0.264

Exchangeable Cations (Meg./100g of soil)

Na 0.05 0.05
3 0s18 Ca19
Ce 2.84 2.85
Mg 0,80 0.06

Cation Exchange capacity (Meg/100 of snil)

S.b4 704
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nFpendix 1: Mean tempersture, relative humidity, sunshine houvs
and total A2infall ot 10-days interval during {ho

perind of the trisl in 1987 wet season at Sam ru, 107.
Total Mean Maan
5 Rainfall Relntive Sunshine
[onth Days (nen) Temperoture humudity

Max Min jim Fm

June 1=10 845 29.080 2046 D015 6345 Bl
11-20 1.6 32,1 21.8 71.2 538 0.9
21""30 hos 30.1 21 OQ 76-7 68. 2 7.5
:.'l.llv 1"'10 5el 30-5 20.6 77.6 61.? G.‘i
11«20 10.6 30.6 20.6 78.9 64.3 7.9
21=31 1C.7 29,2 19.7 B2.6 68.6 6.0
fucust 1-10 1045 29,9 19.9 83.0 67.7 7.0
11=20 7.6 28.5 19.2 0Beb 7646 561
21-31 8.0 29.2 20.4 065 72.0 6o
aeptember 1-10 3.3 25.9 2C.4 78.7 6L.B de0
‘11"'20 5.7 30-" 28.‘0 75.9 65.6 701
21=30 1.2 31.0 20,3 73.2 59.1 0.9
[l::ta' ber 1—1U L’-3 SC-B 2[3.0 3.‘. 57.1 G.U
11-20 LC.0 31.4 10,7 B2.6 47.3 Tk
21-31 U.C 3.4 14.1 20.4 28.8 3.3
-.‘UBﬂ'IbEI‘ 1-10 0-0 31-2 11.{4 22.0 19-0 9.‘0
1120 C.0 31.3 12.8 23.7 19.7 9.2

21-30 C,0 33.0 13.0 22.3 18.1 10.1
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Tible 2:  Number of flowers 6 (W.S) as influenced by sowing

date, population and variety, at Sameru, 1987.

Tooetment Mo, of Flowers

CEE

Suving Date

oune 24 25.625a+
Suly O 22.667,
Suly 22 13,617,
ot (+) 0.959

F ulstion (plants/hz)

..,000 20.00

%5%,000 21.25

51 1.,000 20.459
sE () 0.959
10x536-02D 20.5C3
TExL164-260 224556
GE (+) 0.983

+i.'sns followed by different lztter(s) within = treatment
txo statistically diffcront at 505 luvel of significanca
usino DMRT.
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Trble 3: Pods par plant of soybcan as influenced by sowing
date, population and veriety at Semoru, 1987.

Treatments Mature pods per plant
Sciiing date

June 24 130.5#23+

July 6 96.708b

July 22 71'6330

SE (+) 5.911

Finulation (Flants/ha)

2c.L,000 98.50
350,000 103.417
500, 000 974167
5t (#) 5.911
Veriety

TGx536-02D 96.694
ThxE14-26D0 102.694
S5e (+) L.0827

+ Means followed by different lottor(s) within a treatment
ore statistically different at 5% level of significance
using DMRT.
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Teble 4: Effective nodule count per plant of soybean & weeks
and 8 weeks after sowing as influenced by sowing d=te
population and variety =t Samaru, 1987.

Effective Nodule Count

Treatment

(4 Wis) (B W43)
Sowing Date
June 24 10.3753+ 30.042
July 8 11.208a 25.167
July 22 5.2‘32b 22.167
SE(+) 0.990 2.954
Fopulations (Plants/ha)
2L, C00 8.917 24,917
350,000 S.583 25.167
50C,000 04375 27.292
SE (#) 0.998 2.954
Vrriety
TGx536~020 5.270 23.444
TGExC14~-26D 9.639 20.139
SE () 0.815 2.412

+ Feans followed by different letter(s) within a treatment
tre statistically different =t 5% level of significance
using DMRT.
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Teble 5: Crude Frotein (%) of aoybean.ga influenced by sowing

date, population eand variecty at Semaru, 1987.

Trcetments Crude Protein (%)

Sowing Date

June 24 42,245
July 8 41.297
July 22 39.428
SE (+) 0,998

Fepulation (Plants/ha)

200,000 39.96
350,000 LO.B49
500,000 42,161
CE (+) 0,998
Veriety

TGx536-020 40.911
TExC14-26D 41.069

SE (#) 0.815
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Teble 6: 04l content (%) as influenced by sowing date,

population and variesty at Samaru, 1907.

Trectments 0i1 Content (%)

5uwing Date

Junc 24 9.8065
July 8 9.106
July 22 8.927
SE(:) 0.322

topulation (Flants/ha)

200, 000 9.691
350, 0C0 9.543
500, 0C0 9.085
SE (+) 0.322
Viriety

TGX536-020 9.429
TEX014=-260 9.236

SE(+) 0.269




Teble 7: One hundred seed weight of soybean as influenced

by sowing date, populstion and variety at Semaru, 1907.

Troatment 100-seed weight (gram)

-

§rwigg Date

Junc 24 13.20ha+
July B 11.972b
July 22 1D.QDUC
SE(+) 0257

Fupuletion (Flants/ha)

20C,CCo 11.943
350,000 11.993
500,000 11.639
SE(+) 0.257
Voriety

£x536-020 11.680
TGxC14-26D 12.029
SE(:) 04210

+ Feens followed by different letter(s) within a treatment arc
otetisticelly different at 5% lcvel of significance using DiiiT.
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Toble 8: Total Grain yield/hectare of soybean as influencer

by sowing date, pocpulation and variety at

Samaru, 1987.

Trootment Girain yiclds/hectare (kg)
Sowing Dete

Jung 24 26&7.BBE+
July 8 2175.066b
Suly 22 1767443,
SE () 114,060
Frpuletion (Flants/ha)

2rc,coo 2163.91
35C, 000 2282.68
506, 000 243,77
SE(+) 114.868
Veriety

TGx536-02D 21683.01
TGx014-26D 2211.57
SE(+) 93.789

+ Fteans followed by different letter(s) within a treatment
cre statisticelly different at 5% level of significance

using DMRT,



Trble 9: Number of Days to 50% flowering of soybcan as
influenced by sowing date, population, variety and
interaction between variety and socwing date ot
Samaru, 1587.

Trcatment Days to 50% Flowering

Scwing Date

June 24 52.7923+

July O 50.503b

July 22 60.503

SE(#) 0.097

Fepuletion (Flant/ha)

26L,000 5&.&17b+

35C,C00 5ka75,

5.0, 000 5&.792El

SE(+) 0.097

Voriety

TGx536~020 L9.611

TExC14-26D 59.694

SE(+) 0.079

Sowing Date
June 24 July 8 July 22 Mean

TGx536-02D h?.?Sd &E.SBBB 54.5, h9.811b

TGx(14~26D 5‘1'.833tI Sh.SGBC 63.6675 59.3{11a

SE (Interaction) 0137

+ Means followed by same letter(s) within a treatment are not

gignificantly different at 5% level of significance using
DMRT.
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Number of nodes per plcnt of soybean as influencad!
by sowing date, population and variety and
interaction between variety and sowing date at
Samaru, 1987.

Treetment

Number of Nodes per plant

Scuing Date

June 24
July &
July 22

SE ()

11.003
10,503
10.083

C.323

Fopulation{Plants/ha)

2(C, 000
35C,C0C
5LC,C0C
se ()

Uuri&t!
TEx536~-020
TGx014=-26D

SE (:)

TCx536~020

TGx014-260

10.335

104576
[

10.417

04323

11.111
a
11.056b

U.323

June 24 July O July 22 Mean

1C.033 11.167 11.333 1.111
a a a a

10.3333 11.UUu D.B)Bb 10.ﬁﬁb

SE (Interactions)

Means followed by same letter(s) within a treatment are

not statistically different at 5% level of significance
ueing DMRT.



- 52 .

Teble 11: Flant Height of soybean as influenced by sowing
date, plant population, variety and interaction
between sowing date and variety st Samaru, 19087.

rectments Plant Height (cm)
Sowing Date
June 24 71654
July 4 68,392
July 22 604317
SE (#) 1.779

Populetion (Flants/ha)

200, Coo 69,063
35¢,CCo 69.233
5rC, 000 70.067
SE (4) 1.779
Vericty

T5.4536-02D 65.85
TGXxE14-26D 69.005
e (+) 14453
Variety Sowing Dete

June 24 July 8 July 22 Means

TGx536-02D 75.2&2B 65.56?d 68.7h2c BQ.BSUB
TGxC14=-260D Eﬂ.ﬂﬁ?c ?1.217b 67.092cd 69.025b
SE (Interactions) 2.526

-

+ Means followed by same letter(.) within a treatment are not
statistically different at 5% level of significence using
DMART.
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Table 12: Flant ledging of soybean as influenced by sowing
date, plant population and veriety at Samaru, 1907.

Treotment Flant lodging (%)

BDMiEB_DEtE

June 24 363125b+
July © 63.375_
July 22 38.292b
St (:) 5130

fepulation (Plants/ha)

20¢ ,000 43.875
350, 00 442003
500,000 495,033
SE (+) 5.130
Yoricty

TGEx536-02D L0472
TGX(014=-260 43.309
SE (#) 4109

+ Means followed by the same letter(s) within a treatment are
not stntistically different st 5% level of significance
using DMRT.
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Table 13: Stend count per (15m2) (at harvest) as influenced by
scwing date, population and veriety at Semaru, 1907,

Trcatments Stand Count at Harvest

Scwing Date

June 24 169.125b+
July 8 22&.?5a
July 22 25&,5&2El
8 (4) 20.475

Fcpulation (Flants/ha)

20U, 000 189.075
35C,000 225,025
s0g,00C 229,792
SE (4) 20.475
Varicty

TCx536~02D 215.472
TGxC14-260 324,270
SE () 16.718

. -~

« leens followed by same letter(s) within a trecatment are not

statisticelly different at 5% level of significonce ueing
DMRT.
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Toble 143 Number of Branches per plant of soybean as influcncuod
by scwing dete population, voriety and interaction
between variety and sowing date ~t Seamaru, 1907.

Treetments 8ranch Number/Flant
Sowing Date

June 24 7.!'}102a

July 8 ke 167,

July 22 b.375b

SE (+) C.235

Fopulation (Flants/ha)

2.0, 000 5.50
35C,000 5.200
549,000 4.075
SE (+) Ce235
Voriety

TGx536-020 6.083_
TGx014-260 b.BUﬁb

Sowing Date

June 24 July O July 22 Means

TEx536-02D 5.75 4,00 3.167 L3006

b - d h
TGx14=26D 8.333a h.3333 5.563b 5.3&39
SE (Interactions) 0.332

+ teans followed by same letter(s) within a treatment are not
stotistically different at 5% level of significance using DI4lT.
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Toble 15: Number of Braoches per plant of spybean as influcncor!
by interactions between varicty and population;
variety, souwing dote and pepulation at Samaru, 1507.

Trentments Branch Number/Flant
Voricty Fopulation

200,000 350,000 500,000 Moans
TGXSBB‘DZD h.5c k'g.‘?bc 3.5c l'lc 306h
TCx014=-26D 5.91‘75':c B.DBBBb 6.25CI 6.1410a
SE (Interactions) 0.332
Scwing Date Populations (plants/ha)

200,000 350,000 500,0C0 Means

TEx536-02D0 June 24 5.0'::':j 7.7SB h'5de 5.75b
July © G.Sa B.ZSa 6.25a B.25G
July 22 5'25G 3.5ef 3.25efg h-DUC
TGx014=260 June 24 Q.Ddef h.'?5cdE ﬁ.ZSdE h.ch
July 8 3.25f 3.5Ef 2'75Fg 3.17d
July 22 5425, 5.25, 6.25, 5.50b
8E (Interacticns) 0.575

+ heens followed by same letter(s) within & trectment arz not

statistically different at 5% level of significance using
DMRT .
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