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Summary o f -she im portant oharaecers 

co n trib u tin g  towards y ie ld  in  various crop 

p lan ts *

V a rie tie s  used fo r  the study,

H&sm values o f y ie ld  and o ther aesooia-ced 

characters fo r  d iffe re n t v a rie tie s *

A nalysis o f variance o f height- par p la n t in  <xu

Analysis o f variance fo r  number o f leaves per 

p la n t.

Analysis o f varianea fo r  nunbvr o f branches 

per planto

A nalysis o f variancs fo r  number o f flow ers  

per p la n t*

A nalysis o f variance fo r  number o f f r u its

per pi an t

A nalysis o f variance fo r  por ee rr o f fm u t se t 

per p la n t

A nalysis o f variance fo r  moan w eight o f f r u its  

per p la n t*

A nalysis o f variance lo r  y ie ld  per p la n t*

Simple c o rre la tio n  c o e ffic ie n t betr'esr y^eld 

and associated characters*

C o e ffic ie n ts  o f c o rre la tio n  between y ie ld  and 

associated characters fo r  a l l  the v a rie tie s *

LISP OP TABLES

%&SL

14 Estim ates o f genotypic and e rro r variances o f

d iffe re n t characters*



lisp of m x s s z a m x m

1• Layout plan of the field experiment
2* Graphical representation of the varietal variation In:

A. Height of plants
B. Number of branches
C. Number of leaves 
Z>. Number of flowers

3* Graphical representation wf varietal variation in:
E* Number of fruits 
P. Per cent of fruit set
G. Mean wei^it of i'ruito
H. Yield*

4. Bar diagram showing coefficient of correlation for varieties 
between yield and height of plants.

5* Bar diagram showing coefficient of correlation for varieties 
between yield and number of branches.

6. Bar diagram showing coefficient of correlation for varieties 
between yield and number of leaves*

7* Bar diagram showing coefficient of correlation for varieties 
between yield and number of flowers*

8. Bar diagrams showing coefficient of correlation for varieties
A. Between yield and number of fruits
B. Between yield and five other characters associated with 

yield, for the variation as a whole.



Genetic coefficient of variation, heretatr lity, 
genetic advance and mean f«r various c'lar̂ ctere*

Fheno oypic variation^ in v ̂ ricua plant cha^ac wars,
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£ f i o h

■Among the various vegetables in Ksrala, brinjsl 
constitutes an important group, eventhough they are mostly 
grown in rain-fed conditions.

Selection for high, yield is the chief consideration 
in any crop breeding programme. However, yield is a ooaplex 
character, polygenic in inheritance and subjected to large 
environmental variations. Any direct measure to evaluate or 
select for this character becomes difficult because such variations 
contribute so much to the phenotype that genic effects rerain 
mostly undetected. Efficiency of selection under such circumstances 
can be improved by determining the association existing beeweea 
yield and other less variable plant characters which would serve 
as simple guides for spotting out high yielders. The existence 
of association Is determined by studying the correlation between 
these characters and yield.

Previously these correlation studies mostly utilised 
only the phenotypic variation in different characters. But with 
the recent advance in biometrics it has been made possible to 
estimate the genotypic and error components of these variations.
With the help of this information a selection index or score can



be evolved which will aid the plant breeder in making selection 

for yield based on a number of characters which govern yield.

The technique of discriminant function developed by Jisher (1936) 
and adopted by Smith (193&) in plant breeding affords an efficient 
method for this purpose.

Plie technique of discriminant function has been adopted 

by several workers for the construction of selection indices in 

different crops. A number of reports on the use of selection 

indices based on yield or its components are now available that 

show a variable degree of efficiency over selection based on the 

single character yield. The effi03ency of selection index for 

yield in various crops still remains as a debated point. According 

to Abraham et aim (1954) in rice, selection index using yield 

components in addition to or alternative to yield was not found to 

improve the selection efficiency over direct selection! However, 

Chasdraraohan and Ponnaiya (1961) In rice, Smith (1936) in wheat, 

Vishnu Swarup and Chaugale (1962) m  sorghum, Sankar et si* (1953) 

m  pearl millet, Mehadevappa (19S2) in ragi, Kamalanathan (1962) 

in gossypium arboreum and Johnson at al» (1955) in soybean do not 

seem to contribute to this opinion. The former authors indicated 

the usefulness of a selection index for yield.



So the present study was undertaVen with a fairly 
large and divergent collection of brinjal varieties, and ihe 
various yield contributing characters were fully analysed and 
the efficiency of a number of selection indices was worked out*
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All economic characters which contribute to yield, arc
polygenic in inheritance unlike Hendelian characters, arJ the 
genotype for these characters cannot be directly measure 3, being 
masked by non-heritable variations due to the environmea fcal effects. 
This feet has gradually resulted in the development of b Lometrice
during the last decade or two. It has also been recognised that
owing to the absence of such measure "the Mendalian approach is 
inapplicable to the study of polygenic inheritance for wiich 
statistical method alone has to be relied on (Pause, 1957). Yield 
being a complex character contributed by many factor® va-iablo due 
to environment, selection based on the over all performance viz., 
the ultimate yield itself nay not give a true picture of the inherent 
capacity or the genotype of the breeding material.

The object of application of selection index in to find out 
the genotype worth of the yield components in arriving a the ultimate 
yield by excluding the environmental influence. This is achieved

(1 ) by working and correlations between yield tnd its 
components and (2) by giving weightago to the true or gototypio 
relationship.

The review of literature is made on the two asjects.

H E V I S W O F  L I ? S R A TU R S
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1* Correlations

different characters of a plant era often correlated with 
each othss?. The correlations of characters nay be due to pleiotropy, 
1 *8. ( aanifold effects of a gene or genes on different parts of a 
plant or due to genetic linkage (Aar land, 1959)• The fcnser 
correlation (pleiotropy) belongs to the category of physiological 
association*

Correlation studies are an important asset to the breeder 
of any crop | they are all the uore lwpoptant in case of .'bruit crops 
in which it is necesoary to detemine the relationship between yield 
and quality or between various factors that contribute to yield or 
quality* She correlations nay be of physiological natures for 
qualitative or quantitative characters* These may belong to the 
oategory of genetic linkages or physiological associations* a 
knowledge of the former is of value to the plant breeder in or dor 
to know which desirable characters are present in the coupling 
phase and in which they occur in repulsion phase* bfcile the 
information on physiological correlation is essential It is 
oanifestly useless to separate characters which are just associated 
(Sikka and A£*al, 1946). Salient results of correlation studies in 
various crop plants are eusnexised*
1* Correlation of physiological characters

The relation between crop yield end environsent conditions 
of a plant entails certain physiological principle.



toy study on the physiology of yield ntoeasita tea 
growth analysis and methods devised by Gregory (1917) an 3 by 
West, Briggs and Kidd (1920) are used for this purpose.

Ball (1910) stated that in sorghum, brown or black 
coloured grains are associated with bitter taste due to the 
presence of tannins.

West, Briggs and Kidd (1920) and Gregory (1926) have 
shown that the net oasimulation rate (BAR) varies by shr*t term 
changes in climatic factor especially by temperature.

Watson (1947) while working on potatoes, have shown that 
the range of temperature affects the not asolaftlatlon ra ,e (HAP.)5 

where MAR increased with increasing daily temperature range. fhe 
oaao was found in sugar beets also,

Chinoy (1947) found correlation of yield in wfeoat with 
1000 grain weight. f

Thuljaraa Rao (1947) found that leaf midrib structure 
of sugcrcane as correlated with resistance to top chooc borer. 
Krishna Rao (1948) reported that resistance to insect po»t in millets 
was associated with pigmentation.

Ahmad et aL. ('^°) Afsal and Ghami (1950) repeated that 
in cotton, resistance to jassids was highly correlated with pilosity 
of the plant, the more resistant types shoving the greatest degree of
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halrineas on the under surface of the loaf* They considered 
tonghne3» of vein to bo associated with jaaoid resistance,

Levitt (1951) attempted to correlate draught : ‘esietanca 
to morphological, anatomical, physiological and physlecheedcal 
properties of the plants. •

Asna and Mani (1995) recorded negative fissoci; tion between 
tine of flowering end oar numberf between grain number end size, and 
between grain number and ear number in Some varieties htwevsr, showed 
exceptions to this unfavourable association lending thensalvea to 
combine early flowering with reasonable high values of 1 bree ear 
characters.

Sprague (1955) reported significant correlation between 
popping expansion and sisa of kernel mid proportion of etiff starch 
in maize.

Aana (1957) compared the behaviour of 260 varieties of both 
exotic mid Indian wheats in different vegetative periods, grown with 
and without irrigation, end found that yield and 1000 grita weight 
ware negatively correlated with temperature during the ripening period.

/dyer (1958) observed that under dry cultivation yield of 
ragi was positively correlated with the total rainfall riceived.

Porter (1958) while studying the inheritance of shed dang in 
wheat varieties, observed that correlation coefficients between seed



length end shedding of Ej plant were in all oases wall and not 
significant. Xn the E, material of too crosses, he obtained 
eignif leant correlation between seed width and aheddlng<

Correlation of quantitative characters 

Caroala
Bice (Ogyga sativa^

Tibar (1920) recorded tl»t duration, height ard length of 
panicles wore positively correlated with yield in rice, although 
greater straw weight was not always associated with yield* Shide 
(1926) found inter-varietal variation in correlation of many 
characters with yield. Bhide and Bhalerao (1927) reported high 
positive correlation between yield and nuaber of ear barring tillers. 
Mahalanobia (195o) while studying 14& varieties of rloe( reported 
that mean yield was moderately correlated with nuaber of tillers 
per plant end length leaf, but Independent of characters like grain 
dimension, height, duration etc. Ifarasirga Eao (1937) reported high 
positive correlation of yield and ear bearing tillers followed by 
number Ojf grains per ear and length of panicle.

Chakravarthy (1940) observed no significant relavlcnship 
between minor characters like length, breadth and thickness of gram, 
flag leaf dimension, exertion etc.



Ganguli and Sen (1941) recorded positive correlation of 
yield with characters ouch as height of tillers, length of paaiole 
end cumber of grains per panicle.

Ramiah (1953) reported that positive correlation existed 
between naan yield and number of tillers per plant. Height, ear-length 
and mean number of grains per ear ware feebly correlated with yield.

Sikiehl (1951) recorded high positive correlation of yield 
with tillering, weight of ear, length of ear, numbers of grains per 
ear etc.

(Ihoso et al. (1956) after a study of intervariotal correlation 
at Cuttack, taking into account the nuaber of panicles, length of 
panicle and height of the plant at harvest, stated that contribution 
of height towards yield was negligible in all cases, while other 
factors showed positive correlation with variation in different 
degrees.

Syod end Krishnasoorthy (1956), in a biometric*! study in 
rice under different spaoings reported that length of ear-head and 
number of tillers mainly contribute to yield and oar-boaaing tiller 
number was the most potent yield component in rice.

Chandramohan (1961) studied seven characters ir a short 
duration variety of rice, 5XM.6 mid reported that the number of 
ear-bearing tillers, number of grains per plant and yield of straw



have very high association with yield $ plant height and Truster of 
grains per primary ear showing moderate correlation with yield#
The other characters had feeble correlation with yield*

Jowar (Sorghum op.)

Fottur end Chavan (1928) studied correlation between yield 
and niabor of intamodes, thickness, length and weight op ear-head. 
They observed that weight of ear-head was highly correlated with 
yield.

Ayyangar et si* (1935) reported that the diem®ter of the 
peduncle, weight, length and thickness of ear-head and straw weight 
were positively correlated with yield* The length of peduncle was 
either not correlated or was negatively correlated with yield. The 
total grain yield of the plant ocmld be predicted vary closely, when 
the diameter of the peduncle, length end thickness of the ear-head, 
and weight of 1000 grains were known.

Kohle (1951) found that height of plant, number of 
intomodes, circumference of etas, and length, thickneae and 
wei$xt of ear-head together contributed for the yield of grain and 
fodder*

Tishnu Srarup and Chaugale (1962), working on selection 
indices for the grain and fodder yields in Sor/ehua vulaaee varieties, 
indicated that grain yield was positively correlated with plant
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height, but negatively correlated with etalk diameter and fodder 
yiola# Choractaro like days -"or panicle emergence* nun'jor of 
leaves end soed weight did not have any correlation cath groin 

yield.

HoheBal et al. (19U) observed a positive correlation 

between yield and dimeter and height and interned© nunb®. Those 
between yxold end height and yield and diasj*ter were riffle xA 
at 5$ level* vh-le yield and smjcxnwfie nurabcr and yioid tSiooeior, 

were net significantly correlated.

^beat (Triticma op.)

Love (1912) noticed a positive correlation uotreon ̂ eighc 

of plant and yield, ana botveen yield and average of eraolj.

Amy (1918) studied correlation of charactero "ith special

reference to the * ought of seed and observed in<s?oaac in yield 
of kernels was very closely accompanied by an ineroaaa in n’j>bor 01 

lomolo, mrnb x of culms, and total Im g th  o f apikcs r r £  oocg yhLl 
lê s closely with an incroaae in average weight of 1 imela "rd 
average height of culm.

SsRb (1929) while studying a series of varieties over* a 
number of yours could find no uniform correlation brovocn yie^d and 
the number of ears par plant.
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Hayes et al. (1927) while studying correlation between 
yielding ‘ability and reaction to certain diseases or other characters 
of spring and winter wheat recorded that there was significant positive 
correlation between height of plant and yield*

Bridgoford and Hayes (1931) working on red spring wheat, 
recorded positive correlation of yield with pluapiness of grain,
weight of 100 kernels, date of heading and height. Among these 1

icharacters, pluapineoa of grain was positively correlated with 100 
kernels, date of heading and number of heads per row, whereas it was 
negatively correlated with number of kernels per spike* Bate of̂  heading 
was positively correlated with heads par row. Height was positively

"Lcorrelated with kernels per spike*
^  '

Pal and Butany (1947) recorded dependence of yield to number
of kernels par spike and average weight grains per plant*

Teibel (1956) observed that early flowering was I
phenotypically correlated with many heads, high grain yield, high 
kernel weight and high bushel weight* Other high correlations he 
noted were number of heads with grain yield, high grain yield with 
kemol-weight and high kexnel-weight with bushel-weight* |

Sikka and Jain (1959) reported that grain yield showed high 
positive correlation coefficients with number of ears per plant, I 
number of grain per ear and 1000 grain weight*



Sikka end Hainl (19&2) studied 36 strains of Punjab wheats 
and concluded that yield was composed of two major factors, i.e., the 
number of ear-bearing tillers per plant and weight of individual eara. 
Yield showed negative correlation with high tillering* They also 
recorded strong correlation between yield and ear weight. 'The number 
of spikelets showed no correlation with yield while the effect of 
fertility of opikslet* on yield was quite marked.

Shide (1963) conducted inheritance and correlation studies 
in vulgar® wheat population and applied the discriminant function 
technique to find out superiority of this technique over direct selection. 
Ho found positive correlation between the characters like tillers per 
plant and grains per ear, grains per ear and ear length germination and 
stand at thriving, and negative correlation in germination and number 
of days taken to flower.

Gandhi et al. (196$) observed that the grain yield was highly 
positively correlated with oar per plant and 100 grain weight. Grain 
number per ear showed negative correlation rath 100 grain weight and 
highly positive correlation with spikelets per ear. Further, they 
reported that spikelets per ear had shown feeble negative correlation 
with ear par plant and 100 grain weight and feeble positive correlation 
with oar length with grain yield.
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* Bag* (S&eustoQ sp.)

Hahadovappa and Ponnaiya (1963) made investigations on 
15 varieties of Blgaoine corocana to formulate © selection index 
utilising the discriminant function technique, !Phe results indicated 

^ that out of the six characters studied, three characters vie* the
number of ear bearing tillers, number of fingers per plant and weight 
of straw per plant were positively and significantly associated with 
the yield of grain.

Poarlxaillet (Pennisetum tvphoideo)

Ayyangar et al. (195*5) reported tint characters liuo length 
and weiglit of peduncle, number ô . grains and number and thickness of 
tillers correlated with yield in order of importance. They also 

^ reported that even though surface area of primary ear did nm» bear
significant association directly with grain yield, it showed a strong 
genotypic correlation with other important attributes (length and 

^  diameter of peduncle and yield of straw).

Ahluwalia and Patnaik (19&5) fouBd evidence of broudTf
oosociation of yield with ear girth and to some of the high yielding 
hybrids of pearl millet while other ear characters appeared to be 
todependantly inherited.

 ̂ Shankar et al. (1963) observed that four components of
yielding ability, namely length and girth of spike, spike deioxty#
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seed siaa and plant height 60 ha positively correlated wish yield.
I'hey found a significant phenotypic and genotypic eorrola Si quo, ?wo 
notable exceptions to this trend were the correlations spile girth 
with plant hei$vb and spiles length with yield.

Gtafh at al, (19&7) in ofcudy the 44 varieties of pearl millet 
reported that -she heirfit of sain culm, length of main ear, oeod weight, 
yield oi main stem, ear and fodder yield Indicated high oons«ic 
correlation coefficient of variability eoiapared to other characters.
She height of the plant, length and width of leaf, stem diooetor and 
girth Of main oar were positively and significantly correde -ed with 
yield, ilagnitude of genotypic correlations, excepv for plant height 
and ear girth with yield, appeared to be higher than the phono's /pic 
correlations in all the above pairs of characters. They oinorved very 
low correlations for days to flower and seed weight with yield.

ifehadevsppa and Ponnaiya (1967) observed that yiebS of grain 
had strong and pool Siva association with length and diameter of peduncle* 
density of grain yield of primary ear, tillering capacity and yield 
of straw, while it showed negative correlation with plant height and 
no correlation w> th surface area of primary ear and 1000 grain weigib.

Italian Millet (feetaria Italics.)

Satnaewasy and Ponnaiya (1965) while studying 15 varieties 
of Italian millet reported strong association of the characters vis. 
the weight of panicles, tlie number of productive tillers, yiold of
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straw and length of main panicle with the grain yield# The plant 
height and the total number of panicles had small association with 
grain yield#

Cog* (Zga maze)

Jenkins (1924) found that within the inbred lines, yield 
was correlated significantly and positively with plant height, number 
of ears par plant, ear length, ear diameter while it was correlated 
significantly and negatively with date of silking end ear shape index#

Robinson et al. (1949) while estimating the heritability and 
degree of dominance, reported strong association between ear weight 
and yield.

Barley (Hordeum vulgare)

Bonnet and Woodworth {1931) reported that characters like 
number of tillers, number of ears and 1009 grain weight contributed 
appreciably to yield. Graphino et al# (l952) also obtained similar 
results#

Huzat and Atkins (195?) observed association of heading and 
maturity dates with grain yield.

Jain and Upadhyay (1964) made a cross of 5.406 and C#1*2256. 
They reported that Fg test showed that the plant height was associated 
with lemma colour#
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Oats (Avana aativa)

Stephens (1942) while studying yield characters found 
correlation between yield and number of tillers, number o' apikelefes, 
spikelet weight and size of grains.

Srey (1959) examined yield components in relation to 
response from nitrogen and recorded that increase in yield was 
dependent on increase in the number of heads per plant a.,d number of 
seed® per head.

Pulses

Soybean (Glycine tmx)

Stewart (1925) reported that in determinate types height of 
plant was nearly associated with yield than in indeterminate types.

Bian and Konyuen (1930) analysed yield through its components. 
Ete found that number of pods end height of plant were Mjhly correlated 
with yield of sead.

Whetherspoon and .fente (1934) showed that nmrber of podo per 
plant, number of nodes, number of pods pot node and height of plant 
wore significantly and ©imply correlated with yield. heroes seed oisa 
was negatively correlated with number of pods, number of nodes ana 
height.
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Shih (1947) recorded positive correlations between yield and 
characters such as, plant height, number of branches, seed also, seed 
number, seed weight and pod number.

Bartly and Webbar (1952) got positive and oignific-mt 
correlations between maturity date end yisld and hei$it and yield.

Brio ©t al. (1959) worked out multiple selsotion criteria 
end found strong association between yield end number of pods*

Ifctgg boon (HiaseoluB aureus)

Balarsa and Bhatnagsa? (1964) in a study to determine 
correlation and regression in en Fg population, reported that tho 
nuaber of days fee® seeding to harvesting can be fairly predicted 
fairly accurately frox timber of days from seeding to initis lion of 
flowering* The diameters are positively and significantly correlated.

Banzai ggaa (Clear firjetlnua)

Venkatarwnan and Jageanstha Rao (1933) reported that pod 
weight, shoot weight and seed weight formed a very closely related 
group of cbar&oters*

Fibre crops

Cotton (Goaoypima op.)

Kearney (1929) observed negative correlation between seed 
index end number of seeds per boll, end seed indew and ginning
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out-turn and lint index and number of seeds per boll.

Strom® (1930) while making a biometrical study reported 
that the main components of total lint production are the boll number 
and boll weight* Boll weight* in turn* was made up of number of seed 
per boll* lint index and seed index*

Brown (1935) noticed significant positive correlation 
between saed weight and boll contents in Egyptian cotton* However, 
between ginning out-turn and seed weigh* correlation was negative.

Fanse and Khargenker (1949) found a positive correlation 
between lint yield, number of bolls weight of lint per boll and weight 
of lint per seed*

Chrlatidle and Harrison (1955) stated that the oil content Ln 
cotton is positively correlated with lint length whereas correlation 
between the oil content and lint percentage or seed weight soessed to 
be negatively correlated.

Manning (1956) reported characters like number of bolls per 
plant* seed per boll and lint per seed were primary components of 
yield in cotton.

Kaaalnatban (1962) correlated three characters - number of 
bolls par plant* number of speedsper boll, and lint index to yield.
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Butany at al* (1966) studied 11 varieties of ootton* They 
observed that toll number was positively correlated with seed index 
end negatively with boll weight and ginning percentage* Boll weight 
had high positive correlation with ginning percentage and low 
correlation with lint index* Halo length had a high positive correlation 
with seed index and negative correlation with ginning percentage and 
with lint Index* Ginning percentage and seed index were negatively 
correlated*

Kaaalnathan (1966) worked oat correlation between lint yield 
and its components* Ee noticed a positive correlation between lint 
yield and eeed index, whereas boll index was negatively correlated 
with lint yield. Kasaalnathan (1967) reported that among the neven 
charactera studied for lint yield, number of bolls per plant, number 

x of seeds per boll and lint index showed a very close association*
Shese three characters together were capable of Influencing lint 
yield to the extent of 64.85 per cent*

Rosalie (Hibiacuo subdariffft)

Saayal and Butta (1961) observed that height end base diameter 
of the plants were highly correlated with fibre yield*

Oil seeds

Groundnut (Arachia hypogaea)

Bong (1954) stated that the characters like number of pods 
par plant, and number of seeds par pod were found to have mark ad influence 
on yield*
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Miera (195S) reported strong association between yield ana 
seed size, nuaber of pods and number of kernels per pod*

Boralraj (1962) recorded, poaitive correlation, between number" 
of pods, number of nodes in primaries, nuRber of oooendaries, mean length 
of primaries, height of the main axis and number of nodes i n  the main 
axis cm the one hand, and the final yield of groundnut on the other in 
the case of bunch variety*

Chandra Mohan at al* (19#7) observed that number of Mature pods 
and weight of plant (haulESi) have high positive correlation with yield 
end between than there existed correlation.

Coconut (Cocoa motfera)

Krishnoaurthy and Patel (1952) recorded positive coirolation 
between yield and total number of leaves, height of trunk end number of 
female flowers* Liyanage and Abeywajpdan (1957) reported ceadirut weight 
and sis© to be highly associated with yield of nuts, £hey also reported 
percentage of husk end kernel weight as most affecting cfriraĉ ere,

linseed (Mneaa usitatiBBiffliaj

Sespande and Kftllik (1937)» observed that number of branches, 
niraber of seeds, and seed weight were strongly correlated with oil 
content os well as yield. Gill and Singh (195$) had similar findings 
in their studies on a cross between Kg and a local Punjab variety of 
linocod, )



Hapa (Brassies ap.)

Ramanujan ant! Hal (1963) while studying 40 eulturcc 2sora 
the Raj or yellow Baron found that moot of she yield components wcwe 
strongly and negati/ely correlated with each other. Tha raurfc r of 
nodes per plant and number of primary and {secondary branchoc tore 
fotsnd to be positively correlated. The seed sis® end seed yield were 
positively correlated.

Cbaudhari (19*57) reported that yield wag highly oocceiatoJ 
with number of pods per plant, nurabor of oocondary branches c&3 number 
of primary branches.

Gingttlly (Saseama inrlieum)

Sikha and Gupta (1949) while studying throe varieties of 
eesamum fourd that amongst three ctoractero st idled - 'loight o f plant, 
nurabor of branches and number of capsules - greatest contribut Lon to 
yield was made by number of caps'lies followed in order by Kua.br? of 
branches and

Mobacsnad end Borairaj (1964) worked out correlation ootween 
vxeld and its components. They recorded (D the absence of on; 
association between capoule numbor and 100 oeod weight? (2) a noeitive 
sign*ficant association between capoule number crd capsule eiso in 
total classes and (3) a positive oignifleant correlation between 
capsule else and 1000 cead weight in total clashes.
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Banana (Musa sp,)

Hassalo (1962) recorded that circiacference of pseuds stem 
of Gros Michael hanana at the ercergsnce of inflorescence was highly 
correlated with hunch yield.



TABLE I

A summary of fie important characters contributing towards 
yield in the various crop plants

Sl.No. Name of 
crop Yield components References

Rice Duration, height and length 
of panicle .
No. of tillers, No. of grains 
per earhead and length of 
panicle.
Tillering, weight of panicle, 
length of panicle and No. of 
grama per panicle.

Height of plant and average 
weight of kamals.
No. of kernels, No. of culms 
and total length of spikes.
Weight of plants.
Plumpness of grains, 
weight of 1000-kernels, 
date of heading and height
No. of kernels per spike 
and average weight of grains 
per ear.

Viber (1920)

Narasinga Rao (1937) 
and Ramiah (1953)

Eikichi (195*0

Love (1912)

Arny (1918)
Hayes et.al. (1927)
Bridgeford ard 
Hayes (1931)

Pal and Butary 
(1947)

No. of tillers, No. of earheads,
length of ear and No. of Sikka and Ja!n
grains per ear. (1958)

Jowar Plant height, No. of
internodes, and thickness, 
length and weight of 
earheads.

Jottur and Cliavan 
(1926)

Plant height, stem thickness,
No. of leaves, length, girth 
and weight of ^nicle, length chaugal0 
of rachis, length of peduncles, (-tarof 
and size of grains. ' '*

Vishnu Swamp
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SI. Ho. Name of 
crop Yield components References

Com

Barley

Oats

Ragi

Pearl
millet

Italian
millet

10

Plgnt height, Ho. of ears per 
plant, ear length, ear 
diameter and shelling 
percentage.
Weight of ear, length of 
ear, leaf area, ana 100- 
grains weight.
Ho. of tillers, No. of ears 
and 1000-grain weight
Heading date and maturity date

No. of spikelets, spikelet 
weight and size of grains.
No. of heads and No. of 
seeds per head.
No. of ear bearing tillers, 
weight of straw and No. of 
fingers.
Weifjht and length of panicle, 
No. of grains, and No. and 
thickness of tillers.
Weight of panicle, No. of 
productive tillers, yield of 
straw and length of main 
panicle.

Soybean Average weight of 100 seeds
No. of pods per plant, No.of 
nodes, No* of pods per node 
and height of plant.
Plant heî it, No* of branches, 
seed size, seed number, seed 
weight and pod number.
Period of flowering, length of 
pod, No. of pods and weight of 
pods.

Jenkins (19̂ 4)

Robinson et al. 
(1949) and Murthy 
anfl Roy (1957)*
Bonnet and 
Woodworth (1931)
Fiuzat and Atkins 

(1953)*
Stephens (1942)

Fray (1959)

Mahadevappa
(1962)

Ayyangar et al.
(19367*

Ratnaswamy
(1962)

Woodworth (1932)

Weatharapoon and 
Wants (1934)

Shih (1947)

Johnson et el. 
(1955).
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S I . N o ,
Nam e o f  

c r o p
Y i e l d  c o m p o n e n ts R e f e r e n c e s

11

12

13

14

B e n g a l  g ra m  P o d  w e i g h t ,  s h o o t

w e i g h t  a n d  s e e d  w e i g h t

C o t t o n  H e i g h t  o f  p l a n t  a n d

N o .  o f  f r u i t i n g  b r a n c h e s

N o .  o f  b o l l s ,  w e i g h t  o f

l i n t  p e r  b o l l ,  w e i g h t  o f  

l i n t  p e r  s e e d ,  b o l l  

w e i g h t  a n d  s e e d  p e r  b o l l .

G r o u n d n u t  N o .  o f  p o d s  p e r  p l a n t ,

w e i g h t  o f  p o d s  p e r  p l a n t  

a n d  N o .  o f  s e e d s  p e r  p o d .

L i n s e e d  N o .  o f  b r a n c h e s ,  N o .  o f

s e e d s  a n d  s e e d  w e i g h t .

R i p e n i n g  p e r i o d  a n d  

1000- s e e d  w e i g h t .

C a p s u l e  n u m b e r

15 R a p a  a n d  

W h it e  m u s t a r d

N o .  o f  p o d s .

V e n k a t a r a m a n  e n d  

J a g a n n a t h a  F a o  

(1933)

S t r o m a n  (1949)

P a n s a  a n d  I & r g o n k a r  

(1949)  ̂
M a n n in g  (1950)

L i n g  (1954) a n d  

M i s h r a  (1958)

R e s h p a n d e  a n d  

M a l l i k  (1937)

B a t c h  (1959)
K e d h a m a t h  © t a l ,  

(1980)

Oleson (1980)*

16 G i n g e l y  N o .  o f  b r a n c h e s ,
N o .  o f  c a p s u l e s  a n d  

h e i g h t  o f  p l a n t .

K u m a r a n d  R e n g a  R a o  

(1941) S i f c k k  a n d  

G u p t a  (1949)
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T h e  p r e s e n t  i n v e s t i g a t i o n  w a s  c a r r i e d  c a t  i n  t h e  D i v i s i o n  

o f  A g r i c u l t u r a l  B o t a n y ,  A g r i c u l t u r a l  C o l l e g e  a n d  H e o e a r o h  ’f n s t i t u t e ,  

V e l l s y a n i .

A* M a t e r i a l  *>

Hi/relve v a r i e t i e s  o f b r i n j a l  ( g o l e m m  m a l o n r a a a  l )  o f

i
v a r i a b l e  c h a r a c t e r s ,  o b t a i n e d  f r o a  t h e  c o l l e c t i o n  m a i n t a i n e d  i n  

the M v „ s i o n  o f  A g r i c u l t u r a l  B o t a n y  w e r e  s e l e c t e d  f o r  this e x p e r i m e n t .  

Th&3& v a r i e t i e s  e x h i b i t e d  w i d e  v a r i a t i o n  i n  g r o w t h  h a b i t ,  c b a t u r o  a n d  

b r a n c h i n g  end a l s o  i n  t h e  m o r p h o l o g y  o f  d i f f e r e n t  p l a n t  o a s e s  

e s p e c i a l l y ,  f l o w e r s ,  f r u i t s  and o e o d s .

IThe l i s t  o f  v a r i e t i e s  w i t h  c o n e  o f  t h e i r  i m p o r t e r  fc 

c h a r a c t e r i s t i c s  a r e  p r e s e n t  i n  t h e  S a b l e

3 *  M e t h o d s

I. Experimental design

H a n t s  w e r e  g r o w n  i n  r a n d o m i s e d  b l o c k s  w i t h  the twelve 
v a r i e t i e s  r e p l i c a t e d  t h r o e  t i n e s *  P l o t  s i ^ e  w a s  5  uetres x  4  metres. 
S h e  s p a c i n g  a d o p t e d  f o r  p l a n t s  w a s  1 a t t r ©  b e t w e e n  r o w s  m3 i n  t h e



ltoyurL Plan of •*Ag f ie ld  e cpexiri



LA Y  o u t  p l a n  o f  t h e  f ie l d  e x p e r im e n t

•15 M

©



fABLS 2

Varieties used tinder study

f i e t y 1 L o n g  G r e e n  C l u s t e r

t t 2 B a m r a * a  G a i n t

R
3 S c a r l e t  l o n g

O
4 P u s a  P u r p l e  L o n g

I f
5 S l a c k  L o n g

tl 6 E a r l y  B o u n d  M a r k e t

t t
7 W h i t e  L o n g

I I e M u k t a k a s i  L o n g

I I
9 B o u n d  S l a c k

H 1 0 I f a k t a k e a i  B o u n d

t t 1 1 S l a c k  B e a u t y

H 1 2 P u s a  P u r p l e  L o n g



II* Sowing and culture

Seeds were dibbled on raised seed bed* on 30 th September 
1967 ana when one month old, were transplanted to the sx in plot#

The experimental field received a basal dressing of 
throe fifty kg# of farm yard manure and fifteen kg. of vegetable 
mixture# And when one nonth old another dressing of the fcvyont/ five 
kg. of vegetable mixture (7s10s5) rae applied, and anothsr fifteen 
kg# was applied after fe>iroa weeks# The crop was grown wider 
irrigation and was given four protective spraying arainab peota 
during the period of its growth# The harvest was completed on
JonunPS lklk 1968

III. Sampling

Leaving a border row on all aides of the plot, fiv 
plants were selected at random from the central rows in sach ot 
and labelled for observations# Care was takon that, thecj plants 
represented tlie average population and were not surround 3d bv any 
gaps. Thus there were fifteen plants (5 plants x 5 repl .cations) 
from each variety and the votal number of plants subjected to 
study cairo to  gao hundred and eighty#

IV. Characters studied

One hundred end eighty plants selected an doui led 
bef0̂  a were studied in individually for the following eh. raeters.
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( i)  Height of plants

Tho naxinuiD height of plants were recorded at £1x11 
maturity of the plants*

( i i )  Kumber of leaves

Total number of leaves produced per plant were counted by 

reference to tho number of nodes on the rain sfcen and be. jaches, at 

fu ll maturity*

( ir i)  Humber of branches

All branches were counted and recorded at fu ll m rurity  

of the plants*

(iv) Total number of flowers

Total number of flowers in each plant were recorded*

(v) Style length of flowers

Style length of flowers were taken into e^noitla-ation* 

They ware grouped as short styled, long styled and aediur ct/led 

based on whether the style was seen below the corolla neck, above 

the corolla neck or in between respectively* All tho fie  wore 

were tauen for sampling.

(vi) Bato of f i r s t  flower in.?

Bate of f ir s t  flowering in the individual plants was

recorded*



(vii) Bate of first maturing fruit

Observations were taken on the date of first maturity
of fruits*

(viii) Total number of fruits

Yield of fruit for individual plants was recorded in 
terns of number of fruits*

(is) Weight of fruits per plant

Total weight of fruits per individual plants was recorded, 

(x) Moan weight of fruits

Mean weight of fruits were calculated for the Individual
plants*

(ad) Percentage of fruit set

The percentage of fruit set was calculated for individual
plants*

Y. Statistical nroceedure

The whole data were processed end tabulated variety wise 
(for fifteen plants) and for all varieties taken together (one 
hundred and eighty plants), in order to suit the following analytical 
method*

(i) Study of varietal difference

Analysis of variance was worked out for eight Charactero,
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1) Height
2) Branch
3) Lsavao
4) Number of flowers
5 ) Y ie ld  o f fru its

6) Yield
7) Bar cent of fruit net 
3) Item weight of fruits

Analysis of variance
Source of 
variation

Degree of 
freedom

Sum of 
squares

Mean
squares

Variance
ratio

Replications (*>•1) S.S.R 3*5
*

Varieties (Y-1) S.S.V A
*

Error (3̂ 1 ) (vwt) S.S.V.R S?l
Eotal (rv-1)

where* r is number of replications and ▼ number of varieties.

'F1 ratio, variance ratio*, for varieties ware calculated 
and compared with critical value of *?* for (sM) and (aM) (v-1) 
degree* of freedom at five per cent and on# per cent levels for 
significance.



(ii) Study of correlation and regression

Between yield and the other six charactera in cl 1 the 

twenty varietios, coefficients of correlation and regresjjcn were 

worked out severally p b well as jointly.

Simple, partial end naltiplo correlations were- sice 

calculated for the following five characters.

1. Height of plants 

?. Number of branches 
3- Number of leaves 

4* Number of flowers and 
5» Total number of fruits

Coefficients of simple correlations and regrosoien were

worked out by tho formula® given by Hays et al. (1955).

SP x Y ,r * — »— ~ where
/sSx CSy,

XS P x y  denotes sum of products of the two variables and y,
A.

S°,x the sum of squares of the variable x SSy the sum of equ i*~to of 
the variable y.

by x » * whereSoft
by x is tho regression of y on x, Spxy is the sum of produc-1 o of two 
variables x and sy and SSx.

Bsr calculating i*>e partial correlations, formula© 
suggested by Till© and Kendall (1950) were used*
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V
 ̂LIBM*

rig.s ‘ ria - (jW  , Bh9re
/U-0f132) (1-»232)

1\~-
g12* ̂ 13 and are swaple correlation coefficients betwcor. tha  

dejsaadmv variables and sy and «nd *g cmd respectively

S12.34 g12.3" ĝ14.3^ ĝ24>3^
/Tl-r14>32) (l-r24||32)

g12.345 " g12«34~ ĝ25.?^
/(1«a?15>542) (l-Cgj^S)

where ̂ 2*3* g12#54 e °̂* 1320 partial correlation coefficients 
for «bo different associations between the respective variables,

?*ultipla corrolatioR coefficient. was calculated by bo 
forsmlaa.

a, (23) - / T ^ ^ T T R ^ 2r  

h  <254> - AT-(l-r122) U-p15#22) tl-r14#232)

®1 (2^5) • / 1-( 1 ' ^ ? T U :̂  3.234^”

where r^g is total correlation coefficient batwoan oliaractoro 

1 and 2 and £ f3agt £ ^ 2 3  aB̂  r 1 5,254 are P^tial corcxsloi/iiin 
coefficients.



The significance of tho simple, partial und multiple 
correlation coefficients was tested by reference to tho ta»lo of 
critical values of correlation coefficients at the five po4 cent 
aisd on« per cent levels of significance given by Sn ©decor (1931) 
end reprinted in tho Appendix Table ? of Hayes at al* (195! )•

(iii) Eiocrigittsnt function J
Tho required dieeriiaisMKit function that could coriro as 

be3t yard stick in tho oalection of plants for yield, was evolved 
by using the estimates of the genotypic components of yield ) 
and three characters, namely, number of branches (aĉ ), haigut of 
plants (Xj) and total nuabor of fruits (x̂ ) which were ©xpeoted to 
hive direct bearing on yield.

It is assumed that tbs genotype of a given plant ior 
yield can be represented by function of type.

r  - 3  y  + a2 V  + aj X 3'   aa v

whore, ai|1 j x>2, are the genotypic values of the compose its 
X|, Xg, x̂ » and a^v ag, â , »n are the weights attached 4> them 
depending on tho relative importance of charaotea?o con'sribut ng to 
yield.

Tha phenotype con be represented by

y • b1 *1 + ba *2 + b  * 3  b«
and the problaea is to derive values of b1t bg, bj .... bn
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Phenotype * genotype +■ environment.

So the phenotype is highly correlated with genotype and consequently 
Y and Y* are also oorro!a,ced. In the function weights ĥ 9 bj...bn 

should be estimated in such a way that the correlation betraen Y and 
Y* will be the mxiarais

'Tims the selection of the phenotype using Y as a diser-iminant 

function will ensure a Bszisman concentration of the desired genoB of 
in the plants selected.

The discriminant function chosen for the present study was 

y - i ,  *, ♦ bs *, + b, *j + l,4 *4

*b* values were calculated b/ eelving the following normal 
equations with a view to oaadnise the regression of y on y*.

S  S i + h  S a  + h  S 3 + b4 S 4 '  S

S  S 2 *  b2 *22 ♦ b3 S 3 ♦ b4 *24 ■ ■s

b1 S 5 + b2 S 3 + b3 *33 + b4 *34 “ 43

where

S  “ a1 *11 ♦ °2 *12 *  °3 S 3  *  a4 *14

*2 *  81 *12 + “2 «22 *  a3 *23 + *4 *24 

*3 ” S «I3 + °2 *23 + “ 3 *33 + °4 *34 

a4 ‘  S  *14 + *2 *24 + a5 *34 + %  *44 *—  (2>



The phenotypic and genotypic variances and covsr Icnceo?
for the different characters were computed from the roopoo Ave tables 
of analysis of variance? and analysis of covariances, a ©  ram of
squares end su ra  of products at error and varietal levels wore ta’ en
os error and pfoteiotypic variances and covariances (eij and tij) 

reevecfcivoly. Shr obtaining the genotypic variances and c* variances 
(gij)t the sura of square and sura of products at error love! trere 
deducted from their respective values at varietal level (Oculden, 1959).

A’s were calculated from the data by substitution of the 
calculated values of gij and the assigned values a a ^  * 1,1̂  • 0,

« 0 and » 0. These values were lnoorted in the equation (1) 
and solved for the values of bf'bgyb^ and b̂ .

The diGcrirainant function was taken by setting up the
equation.

z -  + b2 x ,  + b j r 3 and b4 * 4

where* b̂ » bg* bj and are the econoraio wei^its and x̂ * x,» and
x̂ * the contributing characters.

Efficiency of the selection index was calculated ly using
t̂ia formula* suggested by Hao (1952).

Gematic advance by discriminant function 
Genetic advance by straight selection is equal to



b|'s represent the attached weights in the function and A^*s are 
compound genotypes as defined in equations (2) glj and ti' denote 
Conot:»pic and phenotypic variance, respectively for yield«



She object of this experiment was

1) to study the relationship between yield of fru its  

and a one of ito  contributory characters and

2) to fornulste suitable discriminant functions for 

yield, by combining the best components of yield and to fc-jot 

their efficiency over direct selection*

1. Relationship between yield and cocao of ita  ooaponaatfi

The characters studied are given balows

1* Height of plants 

2* Nhober of branches 

3* Huabor of leaves 

4* Humber of flowers 

5* tfmaber of fru its  

6* Percentage o f fru it  set 

7* Mean weight of fru it  

0, Yield

a) Yariabili ty of characters

In a study of association of various characters with 

yield, i t  i s  desirable so knew whether the varieties chaoan 

d iffer significantly among themselves with regard to thooo characters*
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TABLE 3 
Veriatal Keans

Height
Humber
of

branches
Humber
of

leaves
Humber
of

flowers
Humber
of

fruit*
of

fruit
set

Mean
weight of 
fruits

Yield

1 79.13 48.60 195.46 29.80 10.6? 30.70 133.49 1262.65
2 79.13 51.87 196.46 14*00 6.20 42.81 206.31 1301.72
3 89.53 48.73 101.66 25.67 4.40 31.16 274.5 1159.12
4 92.33 54.55 239.80 38.35 14.80 38.62 123.3 1477.99
5 82.20 52.87 210.46 13-87 6.60 48*59 184.12 1179.32
6 81.75 48.60 240.06 46.47 20.27 45.09 79.39 1214.72
7 92.07 56.27 232.66 31.27 11.27 37.88 160.21 1499.05
8 90.33 48.20 199.13 18.87 7.60 43.26 199.63 1329.45
9 88.47 46.67 175.35 26.93 7.47 33.44 208.10 1425.19
10 81.47 60.53 238.33 19.95 10.67 49.61 154.30 1180.25
11 83.87 44.40 161.00 27.00 8.33 30.17 142.40 907.26
12 86.40 47.27 203.26 26.53 7.60 29.9 151.83 1060.66

General Mean 85.61 50.71 206.81 26.56 9.66 35.93 164.66 1249.79

o



Graphical representation of the wsr’Je&el variation in:

*» Height o f’ plants 

** Rxibffir of di cnohep 

C* J'uKber r,f  le a v e s  

r. Brash ur of flowers
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Fig* 3 Graphical representatic n o f var^ o ia l varia tion  in?

B* Iteibar o f fru itb  

J?. x'Oj ccii/ o f fri-i. i cat 

G. kean weigtib o f f r u i t s  

II, Yield

*





Fig, 4 B a r fh.agrc.m shotT inj coofficiori o f  c o r r e la t io n  

fo  5 v a r i e t i e s  "betwocu y ie l* !  aw1 h p ig iit  o f  p la n t s .
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l&g* 5 Bar diagram showing coefficient of oorrelation
for varieties bettreon yield and nunber of hranohes.
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If the variability is narrow, correlation study will b© of little 

value in estimating the association between ouch characters. Hence 

a study of twelve varieties in relation to differences in thee© 
major yield contributes were made. Kean values of yield and seven 

associated characters arc given in the Table 3* The variability 
* is graphically represented in Fig*

Tho significance of variability in each of tho character 
selected wan tested by method of enalyoio of variance for randomised 
block design* The results of analysis axe given below*

I* Height per plant 

TABLE 4

Analysis of variance for height per plant in cb.

A Source of Degrees of Sum of Kean Variance
variation freedom squares equaree ratio (?)

Replications 2 3657*4 1023*70 0*702

Varieties 11 19254*35 1750*59 0.672

E « W  22 5729.27 2604.24 ..

The analysis of variance for height show® thot the 
difference between varieties with regard to this character is not 
significant at 5 per cent level and 1 per cent level*



Mean values for th© height of plants (vide Tablo 3) 

rang© from 79*13# In the varieties Long Green Clue ter and 
Bamra's Caint to 92.33 in the variety Pusa Purple Long.

ii. Htaaber of branches pgr plant 

TABLE 5

inalvaio of variance for number of branchao pot slant

Source of 
variation

Begreee of 
freedom

Sun of 
squares

Mean
squares

Variance 
ratio (P)

Replications 2 5687.05 2643.52 1.04
Varieties 11 17633.55 1605.05 ©•53
Error 22 60102.29 2731.92 »•

The varieties do not differ significantly in the 

character, naasly, number of branches per plant as indicated by 
the low value of the variance ratio.



Mean valueb fo r  th is character (v ide Table 3} range 

froct 44*40# in  the va rie ty  Blact Beauty to 56*27 in  tie  variety  

White Long.

i i i *  ZTuabor o f leaves 

TABLE 6

Analysis o f variance fo r  m nher o f  leave3 per pi "art

Source of 
variation

Degrees of 
fraGf3os

Ck-U of 
squares

Mesn
squares

Variance 
ratio (?)

Replications 2 1082795 541397*5 9*291 **
Varieties 11 3099619 281783*5 5*09 *
Error 22 121651 55291*6 *•

Total 35 4304065 »• * *

■** indicates ’ P* value s ign ifican t at 1’S le ve l.

The varie ties  d i f e r  s ign ifican tly  in  the chocr'cijr# veto 

Rmabar o f  leaveo as indicated by "she high value fo r  the variance 

ra tio .

Mean v.iluoD fo r  th is character (vide Table 3) r<~Ji o fron 

161.00, in the va rie ty  Block Beauty to 240*06 in  the varxooy *Sarly 

Round Market*
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Graphical representation of the variability is 
represented in Fig, 4.

iv. Humber of floors 

TABLE 7

Analysis of variance for number of flowers per plant

Source of 
variation

Degrees of 
fceedoa

Sum of 
squares;

Mean
squares

Variance 
ratio (?)

Replications 2 7080.46 3540.23 2.37
Varieties 11 74298.30 6754.4 4.7*
Smsr 22 32839*54 1492.70 »«

Total 35 114218*3 • « • •

* Indicates 'P* value significant at 1$ level.

The varieties differ significantly in the number of 
flowers produced by them aa shown by high value of variance ratio.

Kean values for this character (vide Table 3) ran.se 
from 13*87* in tho variety Black Long to 46.47 in the variety 
Early Round Market.



Graphical representation of the variability is 
represented in the Fig.

v. Humber of froito 

HABIT] 8

Analysis of variance for raaaber of fruits gar plant

Source of 
variation

Degree of 
freedom

Sum of 
squares

Mean
squares

Verier ee 
ratio (?)

Replications 2 257.05 128.52 0.17
Varieties 11 157^.99 1452.81 1.97
Error 22 16017.94 728.09 #*

Total 35 23230.09 • • tt

The varieties do not; differ significantly for the 
character# namely# number of fruito as shown by the low variance 
ratio.

iJaan values for the number of fruits (vide fable 3 )  

range from 4.40 (Scarlet hong) to 20.27 (Early Round Market).



v i .  Percentage o f

TABLE 9 

nr vanaice Tor par

Source of 
variation

Degrees uf 
freedom

Suu of 
squares

Uocn
squares

Variance 
Tt-bio (j )

Replications 2 648.2 3?4.1 0.09
Varieties 11 42455 3859.b 1*0?
Error ?2 7895? *538.7 S«

To til 33 122055 • V

The varieties do no^ differ sign! Oioontly ^t>1o 

character as indicated by the lot; variance ratio.

Vevi v&luos fcr tbis character (vide TabL? 3; 
fron 2 9 .9 (Purole Lon - Dutta) to 4 9 .6 1 {VukttkaBi

vil. Mom^geg^ht of fruits
\ TABLE 10

Source of 
variation Degrees of 

freedoa

i
Sura oi 
souari

R e p l i c a t i o n  *3 2 284617
Varieties 11 2093747
Error 22 21704&
Total 35 4292678“

~~&LA 7>lr'ni-

£*57.63

• •
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£$ao. 2*)

Asf «igr&ric’nr>lly
3q r.»1' j AqB &

’ * fiance ra tio .
„ m  *Jbe 1

,ie&yCd /xr ,cter (vide Table 3) a
r f or

■reaft ̂ â u°G Jo1 (Fuktakasi Round).
i enr ̂  H  e9 (B # S^ ° I o f fru its

10

m  woight of fruiis pas; r»l
O£ J 2 £ £ “

Mean feeianco
^ggoel^eo 8q.u«37SO xf tio
_JjS5*68.07 14?54*43 0.14

741.27 1903^0.11 1,92

5.0 96657. S3 ..
\*ar'i 

jAQ'tvS'

^678.13
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vi. Percentage of fruit set 

TABLE 9

Analysis of varisnoe for per cent of fault set per plant

Source of Degrees of Sun of Mean Variance
variation freedo» squares squares ratio (?)

Replications
Varieties
Seror

2
11
22

648.2 324.1
42455 3859*6
78951 5̂88.7

0.09
1.02

Total 35 122055

The varieties do not differ significantly for tile 
charaoter as indicated by the low variance ratio.

Mean values for this character (vide Table 3) senge 
from 29*9 (Purple Long; Dutta) to 49*61 (Fuk takes! Round).

vii. Mean w<yj ght of fruits 
TABLE 10

Analysis of variance far naan weight of fruits par plant

Source of 
variation

Degrees of 
freedon

Suja of 
squares

Mean
squares

Variance
ratio

Replications 2 28468.87 14234.43 0.1/
Varieties 11 2093741.27 190340.11 1.92
Error 22 2170468.0 98657*63 • *
Total 35 4292678.13 • • #•
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The variation do not differ significantly for tbs 
character naraoly, nsean weight of fruit per plant as indicated 
by the low value of variance ratio.

The meeft values for this character (vide Table 3) 
range fl’Osa 79*36* in the variety Early Hound Market to 274*45 
in the variety Scarlet long.

viii. Yield per plant 

TABLE 11

Analysis of variance for yield per plant

Source of 
variation

Begrees of 
freedon

Sum of 
squares

Mean
squares

Variance 
ratio (F)

Implications 2 5426628 2713414 1.34
Varieties 11 24490104 2226373 1*09
Error 22 44538973 2024498 *•

Total 35 74455905 • • • •

The varieties do not differ significantly for character, 
naasely, yield as shewn by the low value of the variance ratio.
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The ®aen values for tbs yield (vide Table 5) range froai 
907*26 to 1499*05* the lowest yield recorded in the variety Black 
Beauty* and the highest in the variety 7Mte long#

(b) Correlations

i* Simple correlation coefficients in varieties
*

Coefficients of simple correlation between yield auJ 
I other five components calculated* for each twelve varieties are

presented in the table 12*

The correlation eoeffician-a between yield and hoipht 
of plants have no significant positive correlation in all tho 
varieties except in the variety Hukthkesi Bound*

Mtfc regard to the yield and the number of branches 
 ̂ no significant correlation is found except in two varieties (' .8)

ana in throe varieties negative correlation is recorded*

Between yield end number of leavoo also no significant 
correlation io found except in the variety Huktakesi Bausfl. there 
as xn three varieties negative correlation is recorded*

The character, namely, number of flowers ore found to 
! be cor-'■elated with yield only in three varieties# Negative

correction was also recorded in some varieties# All other 
varieties showing no significant correlation#
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2A33LE 12

Siaple coefficient of ccrrolBbion between yield and associated 
characters

-v

Variety Height
Humber
of

branches
Sibber
of

leaves
Jjuober
of

flOWOTS
2fdnber
of

fmita

1 0.20 0.20 -0.10 0.52# 0.24
2 0.397 -0.127 -0.287 0.22 0.70

3 0.49 -0.014 0.052 0.0014 0.054

4 0.019 0.553* 0.447 0.684* 0.18
5 0.32 O.14 0.30 0.40 0.49
6 0.26 0.37 0.35 0.16 0.39
7 0.37 0.0022 0.235 -0.127 0.242
0 0.141 0.5139 0.281 -O.46 0.168
9 0.033 0.065 0.403 0.427 0.517*
10 0.632* -0.251 -0.54 -0.67" 0.417
11 -0.024 0.047 0,063 0.115 0.154
12 0.09 -0*31 0.07 0.59* 0,58

« Indicates *3̂  ■v&luos significant at, 5’p level*
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In case of meabor of fruits, all the varieties showed 
positive correlation with yield, though significance is obtained 
only in few cases, Tho graphical representation of coefficients of 
correlations are given in Fig.

2. Simple correlation coefficients for all the varieties taken together

Coefficients of correlation between yield of fruit's and 
seven characters for all the twelve varieties taken together are 
furnished in the Table.

TABLE 13
Coefficients of correlation between yield and associated characters

for all varieties

SI.No. Particulars Coefficient of correlation

1. H©i$it end yield 0,01**
2. Branches 0.045*
3. Humber of leaves 0.036*
4- Number of flowers 0.807**
5. Number of fruits 0.984**

* Indicates •I’1 values significant at level 
** Indicates *F* values significant at level

The coefficient of correlation in the Table above indicates 
correlations between yield and the five character® are highly
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significant ana positive. The characters namely, plant hait;ht, 
master of flowers, number of fruito show strong correlation with 
yield.

Hraphical representation of coefficient of corrolc tion 
is given the Hg* 8.

B. Einegialnant function 

i* Genetic componenta of variance of characters

The estieatea of phenotypic, genotypic and error variances 
were calculated for six characters, (Table 14) namely, nuriher? of 
loaves, number of flowers, number of fruito, par cont of fruit cot 
and mean weight of fruits*

11. Selection Indioea

The diccrlminant faiotlon technique helped in computing the 
selection for yield of fruit# The following characters were included 
in the discriminant function.

1# Number of leaves 
2* Number of flowers 
5* Number of fruits 
4* Percentage of fruit set 
5* Moan weight of fruit
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The index was calculated by tafeisg yield index m  100. The 
character, ncvaely, masher of flowers yielded high -value of intae.

Satiiaata of phenotypic. frenotypic end error variances of different
characters

TABLE 14

Character
Variances

Phenotypic Genotypic

1. Height 1750,39 «» >604.24

2. Branehaa 1603.05 *# 2731.92
3* Leaves 281783.5 226491*9 53291.6
4* Stovers 6754*4 5261.7 ‘3492.70
5* Nuober of fruits 1432.81 704.72 728.09
6. $ of f^uit set 3589.6 270.9 3508.7
7* lies© weight of fruit 190340*11 91682.48 90557.63
8. Yield 2226373 201675 202^498



genetic coefficient of variation. HsretaMlity. 
gone'sic advance and men fog various cberactars

TAFLB 15

Character

Index of
ascetic aajroiabi- 
coefficient U t g r n c  
of variation center %£gU<s

yi eld

Uoan

1 *  H e i g h t

2. Brandhes
5* Leaves
4* Flowers
5* Jftasber of fruits
6. Percentage of § 

fruit set §
7* lean weight § 

of fruit |
8* Yield

»* ##
** • »

230.1 80.41
273.1 77.90
274.7 49.18

42*7 4®.1

*• **

34.07 9.06

5.51
50.71

31.54 205.81
4*75 26.56

13.76 9.6C

15.534 30.35

168.17

100 1249*79
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Phenotypic variations m  various plant characters 
TABLE 16

Cherretor Unit Rang© General
mean

S.E.
CM)

C*2).
(0.05)

1. Height Centimotras 51 - 124 85.61 29.47 86.43
2. Humber of branches Count 20 - 97 50.71 30.17 88.4©

3* Lumber of leaves Count 101 - 411 206.81 155.77 398.21

Ao I'lunbor of flowora Count 10 - 70 26.56 22.30 65.40

5. Tfutibor of fruits Count 1 -= %C6 15.56 45.69

6. Per cent of fruit cot Count 41-,14- 420.0 56.93 161.3 531.76
7* Fean weight of fruit Coiint 11.76- 81.48 164.66 34.56 10 1.4 2

8. Total yxeld Grace 320 -2537 1249.79 821.48 2409.4

O
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The formation of a yard-stick in selection for plant 
yield is of prime importance in any breeding programme* But 

yield is a complex character, polygenic in inheritance, resulted 

by the interaction of genetic factors and environmental conditions* 
So a selection based on phenotypic characters are liKely to give 
misleading results*

Pause (1957) stated "the Mendelian approach io 
inapplicable to the study of polygenic inheritance 

Harland (1939) stressed the importance of talking correl ition 
between simple morphological characters while mating selection 
indices.

The present study was underta en to form appropriate 
selection index for yield in brxnjal* The use of correlation 
coefficients between yield and important morphological characters 

was adopted in such a way that the phenotypic value of characters 
was correlated with their genotypic value. This was best done bjf 
the application of discriminant function.

1 .  Intervariebal variability of different characters

The mean values of the characters, vis., height, 
branches, leaves, flowers, fruits, percentage of fruit a 't,



mean weight of fru its  and yield were observed to be d istin ct  

in a l l  tho varieties (Table $ ) •  The range o f the mean rao also 

found to be d istin ct.

Another point of interest noticed was that tho h i$ i  

yielding v a rie tie s, Pusa Purple Long, I& rly Round Mari et,

Muktal esi Long and Muktaresi Round gave high mean valuoo, when 

compared to other varie tie s, fo r tho characters studied vis#, 

height, branches, leaves, flowera, fru its  and percentage of 

fr u it  set.

From the analysis of variance set up for the different 

characters (Tables 4, 5 ,  6» 7* 8,  9* 10 and 1 1 )  i t  is  clear that 

tho varie tie s  do not show any significant difference except for  

the characters v ia . ,  number of leaves and number of flowers,

A3 Mather (1955) stated greater the v a ria b ility  

available in a character the greater i s  the p o ssib ility  for  

selection. The v a ria b ility  has direct bearing on the ccrrslation  

coefficient between two related characters, (rfayes et a l .  1955)*  

Thus the high values of correlation coefficien t, fo r a ll the 

va rie tie s ta1 an together, showed th eir advantageous use in 

selection for yield .

At tn is juncture i t  may be pointed out that the non 

significant values of the variance rabio fo r different characters



may be due to the fact that the varieties taken for study may 

not be showing greater variab ility  for the characters and 

secondly, due to the limited number of varieties selected for 

the study.

A bird’ s eye view of a comparison of mean value of 

the mean weight of fru its and number of fru its render an 

interesting feature* Generally, in the varieties having more 

fru it number the mean weight of fru its seems lower, thus making 

the total yield almost similar in most of the varieties.

2 . Correlations between fru it yield and some of the yield 

components

XL eld and height of plants did not show any significant 

correlation in most of the varieties (Table 12 ) ,  However, the 

variety Muktakesi Round rendered significant positive correlation. 

The combined estimate of correlation for a ll  the varieties appears 

to be positive and highly significant (Table 13 ) .

Similar findings were recorded in rice by Raaiah (1953) 

who found feeble correlation between yield and height and mean 

number of grains per ear. Chose et a l* (1956) confirmed the same 

results. Chandraaohan and Pormaiya (1961) had also reported 

feeble correlation between height of plant aid length of primary ear.



On the other hand positive correlation between plant height and 

yield has also been reported.

In wheat Love (1912) reported positive correlation 

between yield and plant height. Similar findings were reported 

by Kottur and Chavaa (1928), Kohle (1962) and Vishnu Swarup 

and Chaugale (1962) and in pearl m illet Sankar et a l. (1963) .

In soybeans Stewart (1928), Shih (1930) and Bartley and Webber 

(1952) and in coconut Krishnaswamy and Patel (1932) had also 

reported similar findings.

Yield and number of branches

Yield of fru its and number of branehes also sae-fl to 

show no significant correlation, although individually lh=> 

varieties showed positive correlation. The Joint correlation 

though significant is  feeble (Table 1 3 ) .

The feeble correlation between these characters seems 

to show the contradictory association of number of branchess with 

yield. In brinjal i t  seems possible that yield and number of 

branches per plant are not significantly related. This iu 

interesting in that in many plants close relationship had boon 

observed between number of branches and yield.

Shih (1947) in soybean, Bespande and Mallik (1937) in 

linseed and i&aaar and Ranga Eao (1941) in ging&Lly, reported 

eignificant correlation between yield and number of branches.
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Yield and number of leaves

The correlation coefficient between the number of 

loaves and yield did not show any significant valves (Sable 12)# 

She varieties seems to render feeble correlation or vend to be 

negative* However, the joint correlation i s  positive and 

significant, though very feeble (Table 1 3 ) .

This is  quite unexpected when viewed from the results 

of Be Arunla (1957) who reported positive correlation botSsreen 

number of leaves and pod yield in beans and Yishnu Ssarup and 

Chaugale (1962) in jowar.

Yield and number of flowers

In a ll  the varieties studied the correlation between 

number of flowers and yield was found to be very low and in one 

or two or three instances they were found to be even negative 

(Table 12)# The joint correlation shows hig^aly significant values# 

This character though flexible seems to have a bearing on the 

yield#

KrishnaswaBQr and Patel (1932) reported a bi$h positive  

correlation between number of female flowers and the yield in 

coconut.



60

Yield and number of fau lts

In a ll  the twelve varieties studied the correlation 

coefficient showed positive values, though significant values 

are shown by only two varieties, Bound Black and Pusa Ru?ple 

Long (Cable 12)# Che total correlation shows high significant 

values#

Chis io in accordance with the findings of 

Weatherspocn and bentz (1934), Shih(l947), Johnson et al» (1955) 
and Bruin et ol# (1959), who reported high significant casrolation 

between nuiaoer of pods and yield in soybean* In grounds at 

Ling ( J954) and iUobia (1950) conformed 'she same results-,





She present study was carried out with view to 
formulate suitable selection index for fruit yield using 
discriminant function technique and to test its efficiency 
over direct selection# ’Twelve established varieties of brinjal 
were studied for yield and associated characters.

The characters studied were, plant height, number of 
branches, number of leaves, number of flowers, number of fruits, 
percentage of fruit set, mean weight of fruits and yield# The 
analysis showed that these varieties do not differ significantly 
except for the characters, namely, number of leavos and number 
of flowers.

Simple correlations between yield of fruit and the above 
characters were worked out singly as well as jointly# The 
characters did not show any significant correlation. However, 
the total correlation coefficients were found to be highly 
significant#

The above characters which shewed strong association 
with yield of fruits were exploited for the construction of 
selection indices by the discriminant function teohnique.
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