VARIABILITY STUDY IN SOME INDIGENOUS AND
EXOTIC PROMISING CLONES OF SUGARCANE

(Saccharum officinarum L.)

BY

MD. MAHBUBUR RAHMAN
REGISTRATION NO.: 05-01840

A Thesis
Submitted to the Faculty of Agriculture,
Sher-e-Bangla Agricultural University, Dhaka,
in partial fulfillment of the requirements
for the degree of

MASTER OF SCIENCE

IN

GENETICS AND PLANT BREEDING
SEMESTER: JULY-DECEMBER, 2006

Approved by:
/ : ’/}‘\I':'\?’ﬁ‘w
Sl
{Dr. Md. Abdul Mannan) (Dr. Md. Shahidur Rashid Bhuiyan)
Director General Professor
Supervisor Co-supervisor

(Dr. Md. Sarowar Hossain)
Chairman
Examination Committee




v i BAJURI

L] §(0732) 414, 559
TR 5 88-0732-888
T8 1 hsri@ bdonline.com

(%E*liiﬁ) QIR F IR PDI0UD

% ﬂ"’TI-m..-::‘_D, A1, qIeHTA*

CERIIFICATE
This is to certify that thesis entitled, "VARIABILITY STUDY IN SOME

INDIGENOUS AMD EXOTIC PROMISING CLONES OF SUGARCANE’
(Saccharum officinarum L.)" submitted to the Faculty of Agriculture, Sher-e-Bangla

Agricultural University, Dhakg, in partial fulfillment of the requirements for the degree

of MASTER. OF SCIENCE IN GENETICS AND PLANT BREEDING, embodies

the result of a piece of bona fide research work, carmied out by MD. MAHBUBUR,
RAHMAN; Registration No. 05-01840 under my supervision and guidance. No part of
the thesis fas been submitted for any other degree or diploma.

I further certify that such help or source of information, as has been availed of

duning the course of this investigation fas dufy been acknowledged.

/7”

—

Dated: December, 2006 (Dr. Md. Abdul Mannan)
Place: Ishudi, Pubna. Supervisor







LIST OF ABBREVIATIONS AND SYMBOLS

Full word Abbreviation
Bihar orissa Bo
Commercial cane sugar CCSs
Coimbatore (Sugarcane breeding station, India) Co
Cane yield CcY
Error mean square E
Genotypic co-variance between the traits 1 and 2. Cov.glx2
Genotypic variance o* i
Genotypic standard deviation Cp
Genetic advance GA
Genotypic co-efficient of variation GCV
Genotypic correlation co-efficient T
Genotypic mean square Y
Victorias milling company VMC
Genotypic variance of trait 1 o =1
Genotypie variance of trait 2 O g2
Heritability (in broad sense) by
Ishurdi I, Isd

Kasetsart (Breeding station, Kasetsart University, Thiland )




Full word Abbreviation
Number of millable cane NMC
Path co-efficient between the characters and cane yield Pny
Phenotypic standard deviation ap
Phenotypic variance glp
Phenotypic co-efficient of variation PCV
Path co-efficient analysis PCA
Proefstation, Oost Java POJ
Single stalk weight SSW
Sacchurum S
Population mean. }_{'
Sher-e- Bangla Agricultural University SAU
Ton care per hectare t’ha

ii



ACKNOWLEDGEMENT

Alfamdulillaf. Allak, the merciful who fias created everything in this universe and Rindly
enabled me to present this thesis for the degree of Master Of Science (.S, ) in Genetics and
Plant Breeding.

I express my sincere gratitude, hearty respect, immense indebtedness and profound
appreciation to my research supervisor Dr. Md Abdul Mannan, Director General,
Bangladesh Sugarcane Research Institute, Ishurdi, ®abna for his scholastic guidance and
immense fielp in conducting the research and in preparing the thests.

I express my deepest sense of respect, gratitude and profound indebtedness to my reverend
teacher and co-supervisor Professor Dr. M Shahidur Rashid Bhiuiyan, Genetics and Plant
@Breeding, Sher-e-Bangle Agricultural University (SAU) Dhaka for his constant
inspiration, loving care, helpful criticism and advice leading to the successful completion of

tfie research work and preparation of this dissertation.

I feel to express mry sincere appreciation and indebtedness to my esteemed teacher Dr, Md.
Sarowar Hossain, Chairman, Department of Genetics and Plant Breeding, SA, Professor
Abu ARbar Mia, Assistant Professor, Mohammad Saiful Islam, Assistant @rofessor,
Jamilur Rafiman, Department of Genetics and Plant Breeding, SAU Dhaka for their
valuable teaching, direct and indirect advice, encouragement and cooperation during the
whole study period.

1 owe special gratitude and feel fighty esteemed to place sincerc thanks to the ATM Saleh
Udddin Choudfury, Ex-Director General, BSRI, Ishurdi, Pabna for kis Rind permission of
admission, deputation and providing the facilities for research work and Ex-Fost Graduate
Dean Professor Md. Shadut Vllak for helping me in several ways.

I express my deepest sense of respect, gratitude to Dr. Alamgir Miah, Mr. Bisnu Pada
®odder, S.M. Nurun Nafiar, Or. Sk, A. Mannan, Md, Nasiruddin Kfian, Dr. Gopal

il



Chandra Paul, Md. Shakiduzzaman and Rashidun Nabi Farid for their wholesome help,
inspiration and moral support.

I owe a ot to Md Mustafa Kamal, Principal Cane Pathologist (Grade -1) Ex- Head,
®athology Division, Ishurdi, Pabna for fis felp just when I needed.

I would (e to express my cordial thanks to Md. Abdur Rakim, Lecturer, Department of
Genetics and Plant Breeding, SAU for fis valuable encouragement and cooperation during
the wholt study period,

I thank to my classmates Harun, Mukta and Ataul for their assistance and active

cooperation to complete my study successfully.

I feel muck pleasure to convey the friends and colleagues and well wishers who fielped me
directly or indirectly.

The authior thankful to the breeders of Bangladesh Sugarcane Research Institute (BSR])
for supplying sugarcane clones/varieties for the study and also are grateful to the authority
for financiz supports in conducting the research i the BSR] farm. The autfiors also
express fiis sincere thanks to Mr. MA. Gafur for developing statistical analysis of data.

SAU, Dhaka The Autfor
December 2006,

v



VARIABILITY STUDY IN SOME INDIGENOUS AND
EXOTIC PROMISING CLONES OF SUGARCANE
(Saccharum officinarum L.)
By
MD. MAHBUBUR RAHMAN

ABSTRACT

Variability, heritability, genetic advance, characters association and path coefficient
analysis for the characters number of tillers per hectare, number of millable canes per
hectare, number of millable canes per clump, stalk height, stalk girth, single stalk
weight, number of green leaf, leaf length, leaf breadth, sucrose percentage and cane
yield per hectare were studied with 25 (twenty five) indigenous and exotic promising
clones and two standard check varieties of sugarcane. The experiment was conducted
at the Bangladesh Sugarcane Rescarch Institute, Ishurdi, Pabna during the cropping
season of 2005-2006. The genotypes were found to differ significantly for all the
characters studied. The genotype 1 27-02 produced the maximum number of tillers,
millable canes and cane vield. The maximum number of millable cane per clump was
found in 1 65-02 and I 85-02, respectively. The minimum number of millable cane per
clump were 1 54-02 and K 88-65, respectively. The tallest genotype was I 191-02
(3.21m) and shortest genotype was K 84-69 (1.57m). The genotypes I 81-02 and [ 87-
02 produced the highest stalk girth and single stalk weight, respectively. The highest
number of green leaf was found in the clones I 20-02 and 1 85-02, respectively. The
lowest number of green leaf which produced in I 13-02, T 87-02, K 88-65 and K 88-87
respectively. The highest leaf length was found in VMC 84-549 (2.11 m} and the
shortest leaf length was found in 1 85-02 (0.4m). The widest leaf breadth was found in
the genotype K 88-65 (7.16 cm). The study showed that the K 88-87 had the highest
potentiality for sucrose percentage (9.45) among the genotypes studied. Number of
tillers per hectare, cane yield per hectare and single stalk weight had high genotypic
coefficient of variation. Other characters had low to moderate genotypic coefiicients
of variation. High heritability with high genetic advanced in percentage of mean was
observed for number of tiller and stalk height. Other characters showed either high,
moderate or low heritability with variable magnitude of genetic advance in percentage
of mean. Cane yield per hectare was positively correlated with number of tillers per
hectare, number of millable canes per hectare, stalk height and single stalk weight,
The direct contribution of the number of millable canes per hectare was highest
followed by single stalk weight. These results suggest that there is a scope of
improving canes yicld in sugarcane through selection of number of millable canes per
hectare and single stalk weight.
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CHAPTER I
INTRODUCTION

S —

Sugarcane, a perennial tropical crop, 1s grown for the sugar stored in its stem
and propagated through stem cuttings. The present day sugarcane cultivar is
highly heterozygous, species-hybrid and complex polyploids (designated as
Saccharum spp. hybrid). Sugarcane (Saccharum officinarum 1.) is an
important cash crop in Bangladesh agriculture popularly known as ikshu,
The term “ikshu’ derived from sanskrit word (Rao et 4/, 1983), indicates 1ts

age-old cultivation in this region of Indian subcontinent.

Sugarcane is cultivated in almost all tropical and temperate countries of the
globe between 30° North and South of the latitude. It is a C; long duration
clonally propagated plant and is one of the most efficient quantum
convertors of solar energy. It is not only a most important food-cum-cash
crop but also has the ability to develop agro-industry in rural areas (Lactch,
1979), As a raw material for sweetening agent, the importance of sugarcane
is established as a key source of renewable energy. It may be described as
the most expensive energy food per unit area of land. Moreover, sugarcane
has diverse uses (Paturau, 1986). The productivity of sugarcane in
Bangladesh is lower compare to other sugarcane growing countries. The
lower vield is mainly due to disease, drought, water logging, salinity, high
temperature and other environmental stresses prevalent in the country. At

present about 150 million tonnes of sugar are produced in the world of



which two-third is derived from sugarcane. The annual production of sugar
and gur in Bangladesh is about 0.20 and 0.45 million tonnes respectively,
which derived from sugarcane only. The present area under sugarcane
cultivation is about 1,80,000 hectares with a national average yield of 45-30
t/ha. However, Bangladesh is not self sufficient in sugar and gur production.
Sugarcane is one of the most important industrial crops. It is the main crop
in some pockets of the eastern zone and in all parts of the northwestern zone
of Bangladesh. (Rashid, 1992). However, according to agricultural statistic
50 percent of the total area under sugarcane is in the non —mill zones where

the canes are used for chewing and manufacture of gur.

The sugarcane industries of Bangladesh are facing scarcity of stable and
high vielding varieties, on the other hand the growers in non mill zones are
using genetically degenerated biotic and abiotic stress susceptible varieties
resulting in low and unstable yield. Using the existing varieties, sugarcane
vield has been increased from 35 tonnes in 1979-80 to 44 t'ha in 1986-87
crushing season in mill zones (Karim and Miah, 1989). The present
requirement of sugar and gur in the country is 1.0 million and 0.8 miilion
tonnes, respectively. But the existing 14 sugar mills have the capacity to
produce only 0.2 million metric tonnes of sugar every year (Karim and
Miah, 1989). Of course, the production of sugar and gur varies from year to
year depending on the area of cultivation and diversion of the cane towards

gur making.

In sugarcane, under the genus Saccharum, there are three cultivated species
(S. officinarum, S. sinense and S. barber) and two wild species (S. robustum

and S. spontaneum). The large barreled high sucrose content original canes,
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S. officinarum, is thought to have been originated from the wild species, S.
rohustum which is of medium thickness and low in sucrose content. S.
sinense and S. barberi are indigenous to North India, Bangladesh, Burma
and China region. The canes of these two species are characterized by thin
stalks, great vigour and wide adaptability. They are poor in cane yield and
intermediate to low in sucrose content. S. spontaneum, in wild form is found
in Indo-China region, the south pacific islands and tropical Africa. In
general, the forms of §. spontaneum are perennial, have slender stalks, high
tillering capacity, high fibre and low sucrose content. These are resistant to
most diseases and insect pests. Present sugarcane clones in cuitivation are
mostly complex hybrids among these species and it would be difficuit to
classify them into any particular group (Poehlman and Borthakur, 1969). In
BSRI hybridization programmes S. spontaneum are utilized to transfer its
desirable characters such as disease resistance/tolerance efc in to cultivated

species.

The aim of any plant breeding programme is to develop commercial
varieties having better production potential. This potentiality of the materials
is to inherent genetic superiority in yield or quality. resistance to pest and
diseases, improved agronomic characters or to a combination of such
factors. Under plant improvement programme breeder’s problem is to create
new variants and to select superior genotypes for further evaluation. Genetic
variants normally differ in phenotypic characters due to genetic and

environmental factors (Mian and Awal, 1979).

Hybridization cum-selection programme of sugarcane breeding includes

collection and critical evaluation of germplasms, direct use of promising
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germplasms as varieties and utilization of superior genotypes in crossing
programme, to achieve specific objectives. Selection at seedling stage is
practiced for screening large number of segregating populations. Hence,
extensive genetic variability in the material 1s a prerequisite to isolate

desirable genotype according to farmer’s need.

The knowledge of genetic variability present in the population, heritability
of economically important characters and correlation coefficients of those
characters is very important before launching an effective breeding
programme. These aspects provide ideas about a particular character on
which greater emphasis should be given while selecting suitable plant type
(Singh ef al., 1981).

Therefore, development of high vielding varieties with wide adaptability is
urgently needed at this moment to this crop profitable to the growers and for

meeting sugar and gur deficiency in the country.

The basic key to bring about the genetic upgrading to a crop requires a
sound-breeding programme utilizing the available genetic variability. If the
variability in the population is largely due to genetic cause with least
environmental effect, the probability of isolating superior genotypes will be

high.

The isolation of superior genotype in early generation selection is a
prerequisite for obtaining higher yielding variants, which is the ultimate
expression of various yield-contributing characters. Yield is a polygenic trait

and is influenced by many genetic factors as well as macro-and micro-



environmental fluctuations. Therefore, direct selection for yield could be
misleading proposition. It is difficult to judge what proportion of the
observed variability is heritable. The progress of breeding in such population
is primarily conditioned by the magnitude, nature, interactions of genotypic
and environmental variations in plant characters. Therefore, studies on
genetic parameters, such as, genetic co-efficient of variation, heritability and
genetic advance, etc. are necessary to partition the observed variability into

heritable and non-heritable components.

If a plant breeding programme is to advance most rapidly and efficiently,
knowledge of the phenotypic and particularly of the genotypic
interrelationships among and between yield contributing characters Is
necessary. Thus determination of correlation between the characters are a
matter of considerable importance in selection practices since it helps in the
construction of selection indices and also permit the prediction of correlated

TESpOnSse.

Following correlation analysis, the path coefficient analysis would provide a
true picture of genetic association between different traits (Bhatt, 1973).
Path coefficient analysis specifies the cause and effect and measures their
relative importance. Therefore, correlation in combination with the path
coefficient analysis quantify the direct and indirect contribution of one

character upon another (Dewey and Lu, 1959).



From the standpoint of the above views, the present study was undertaken to
measure those genetic parameters for some characters of a number of
sugarcane genotypes.

However, the present investigation was carried out to determine-

» The nature and magnitude of phenotypic and genotypic variability of
important quantitative characters

» The association of yield contributing characters among themselves and
with cane yield and

» Direct and indirect effects of the characters on cane yield per hectare

through path co-efficient analysis.
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CHAPTER II
REVIEW OF LITERATURE

Extensive research on sugarcane breeding have been performed in many
countries for its improvement in respect of yield and vield contributing
characters. A large number of literature is available on variability,
correlation and path analyses of vield and vield contributing characters of
sugarcane grown under a particular environment. An attempt has been made
here to summaries the findings of these studies relevant to the present

investigation. The whole review has been divided into four sections, namely:

Variability
Heritability and genetic advance

Correlation coefhicient,

g 0w

Path coefficient

A. Variability

The improvement of a crop is dependent on the magnitude of genetic
variability and the extent of heritability of desirable characters. A critical
review of genetic variability is therefore, a prerequisite for planning and

evaluating a breeding programme.

Yield of sugar per acre, germination percentage, yield of cane per acre and

tillering per clump exhibited high degrees of genotypic and phenotypic



coefficient of wvariability (Mian and Awal, 1979). High heritability
percentage in broad sense has observed in case of sugar yield per acre,
recoverable sucrose content, yield of cane per acre and germination
percentage. High values of genetic advance expressed as percentage of mean
values were observed in case of sugar and cane vield per acre and
germination percentage of the clones. Yield of sugar and cane per acre and
germination percentage demonstrated high degrees of genetic advance under

selection and were amenable to selection,

Genetic variability present in the population is very essential before
Taunching an efficient breeding programme as these aspects are more helpful
for providing an idea about a particular character on which greater emphasis

should be given while selecting suitable plant type Singh ef al., (1981).

After studies 21 genotype of sugarcane it was found that variability,
heritability and expected genetic gain and determined number of millable
canes per clump, cane thickness, leaf length and width, internode length,
cane height and cane yield per plot (Chaudhary er al, 1983). Highly
significant variability was found for all seven characters mdicating a
noticeable amount of phenotypic variability. Maximum heritability was
recorded for cane vield per plot, followed by length of internode and cane
height; lowest estimates of heritability were recorded for leaf width.
Maximum expected genetic gain was found for leaf width, followed by cane
vield per plot; the lowest was found for cane thickness. For selection of high
yielding genotypes attention should be paid to number of millable canes per

clump and cane height.




Punia and Hooda (1982) reported that variability. heritability and expected
genetic gain (genetic advance as percent of mean) were obtained for four
quality characters viz, brix (%), sucrose (%), purity (%) and commercial
cane sugar (CCS %) in a population of 41 genotypes of sugarcane. A
significant variability was recorded for all the four characters in the
population. In general, heritability estimates were quite high for most of the
characters except for purity percent. Maximum heritability of the order of
84 42% was recorded for brix percent. Commercial cane sugar percent itseif
provide good amount of variability, high heritability as well as maximum
expected genetic gain (13.74%). In the population studied for improving
sugar vield (CCS%), more emphasis should be given to brix percent in the
early stages of selection programmes and in later stages all these four

characters should get due attention.

Six vield components characters in 41 genotypes of sugarcane and reported
that millable canes per clump and cane weight were the most important
components of cane yield per clump (Punia ez al., 1983).

The progeny of crosses involving three high-sugar, three low sugar varieties
and examined number of millable stalks, number of leaves, stalk height and
diameter, clump weight and brix at the 9% and 12" months of growth. Rao
(1985). Marked variation was found for number of millable stalks, clump
weight and brix in the seedling (sexual) generation, while number of leaves

varied widely in the settling (clonal) generation.

Barua et al., (1988) reported that significant genotypic differences were
revealed for all the characters excepting juice purity in the individual as well

as combined analysis of variance of the three environments. Genotype-



environment interactions were significant for all characters except juice
purity. Genetic variability, heritability and genetic advance for cane yield
and related characters were higher in magnitude than sucrose content and

juice purity.

B. Heritability and Genetic Advance

The heritable variation can be estimated with greater degree of accuracy
when heritability in conjunction with genetic advance as percentage of mean
(genetic gain) is studied. Johnson et al., (1955) and Swarup and Chaugale
(1962) suggested the necessity of estimating genetic advance along with
heritability in order to draw a more reliable conclusion in a selection
programme. Many researchers investigated heritability along with genetic
advance on vields and yield components of sugarcane. Some of the literature

in connection with heritability and genetic advance are reviewed here.

Rao ef al., (1984) observed 190 progenies from 19 crosses and estimated
broad sense heritability and expected genetic advance for stalk length,
millable stalk/clump, clump weight, stalk diameter and brix. Broad sense

heritability was high for brix and stalk diameter,

Reddy (1986) studied 10 promising and commercial varieties in the Co.
(Coimbatore) series and showed that the number of millable canes and
individual cane weight had high heritability coupled with high genetic
advance, while improvement based on juice sucrose content appeared to be
very limited. Correlation coefficients at the genotypic level were gher than

for the corresponding phenotypic correlation

10



Singh and Sharma (1984) carried out a varietal trial with 52 clones and
determined heritability, genotypic and phenotypic variability and expected
genetic advance for six atiributes. Differences between clones were
significant for all the characters. Number of millable canes, showed the
highest coefficient of variability and genetic advance, closely followed by
cane yield, while cane diameter exhibited highest heritability, after which

number of millable canes and cane yield.

Data on tiller and millable cane number, cane yield and juice sucrose
percentage were recorded for 126 genotypes selected from 10,000 seedling
progenies from 15 crosses. Numbers of tillers and millable canes showed
high heritability and were positively correlated with cane yield. Increased
sucrose percentage was associated with increased cane yield (Singh er al.,

1984).

The closeness between GCV and PCV suggested that a major portion of
total was due to gemetic cause and selection based on phenotypic
performance would be important for improvement in these traits. Similarly
result based on GCV and PCV had also been reported earlier (Singh et al.
1996, Ghose and Singh 1996 and Kamat and Singh 2001). In case of ratoon
planted crop high genetic advance showed for number of millable canes,
number of shoots, cane yield, germination percentage and single cane
weight.

Other characters showed moderate to low genetic advance. Similar results
were earlier reported by Singh et al.. 1996. Ghose and Singh 1996 and
Kamat and Singh 2001.

11



In respect of sucrose percent juice in cane were recorded in the month of
November, December and January as per Spencer and Meade (1955). Cane
yield, registered significant positive correlation with number of tiller at 120
and 140 days, number of millable canes, cane height, cane girth and single

cane weight, Similar result were reported by Kamat and Singh (2002).

Number of millable cane per clump had positive and significant association
with cane yield/clump. Similar results have been reported by Verma and
Kamat (1999).

Verma and Kamat (1999) revealed that number of millable canes,
commercial cane sugar and cane vield ton per hectare (t/ha) were significant

as positively correlated with each other.

Verma and Kamat (1999) revealed that number of millable canes,
commercial cane sugar and cane yield (t/ha) were significant as positively

correlated with each other.

High variability observed in the component, like number of millable cane
yield and single cane weight in conformity with report of Balasundarram and
Bhagyalakshmi (1979) and Kamat and Singh (200T1).

Moderate to high heritability estimates recorded for majority of characters is

in accordance with the report of Kamat and Singh (2001).



Moderate to high heritabilty along with high genetic advances for number of

millable canes, single cane weight and cane vield was also reported by
Kamat and Singh (2001).

Cane yield, registered significant positive correlation with number of tiller at
120 and 140 days, number millable cane, cane height, cane girth and single

cane weight, similar result were reported by Kamat and Singh (2002).

I3



C. Correlation Coefficient

Punia and Paroda (1984) studied 41 genotypes of sugarcane for CCS
percent. They reported that length of internode was inversely correlated with
CCS percent and CCS percent was positively associated with brix, purity
and sucrose percent. The path coefficient analysis indicated that sucrose
percent, brix and purity percent were the important components of CCS

percent in sugarcane.

Bathla (1980) studied one early sugarcane variety, one mid season variety
and two late varieties and concluded that cane weight was highly and
positively correlated with cane length, thickness and inernode number. Cane

length was positively correlated with internode number.

Mannan and Ghafur (1983) evaluated 20 released and unrelased varieties for
cane vield, single stalk weight, number of millable canes and stalk height.
Phenotypic and genotypic correlation coefficients are established for all four
components. The correlation coefficients showed significant positive
association of cane vield with the other three factors. Single stalk weight
exhibited strong positive correlation with number of millable canes, while
significant negative association was found between numbers of millable

canes and stalk thickness.

Lu (1984) studied seven yield components in 20 varieties for correlation and
path analysis. He indicated that cane yield per plot and sugar yield per plot
were each positively correlated with number of stalks per plot and with
single- stalk weight and length. Stalk diameter made the greatest

contribution to single stalk weight. Single stalk weight made a major

14



contribution to stalk vield per plot, which was the major factor in sugar yield

per plot.

Sangwan and Singh (1984) evaluated 50 cane wvarieties in the Co
(Coimbatore). series for quality characters and found high positive
correlation at both genotypic and phenotypic levels, Pol % and CCS% were
the major contributors to CCS per plot in February and December,
respectively. Cane yield had low or no correlation with the quality attributes
and could be improved together with cane quality independently. Brix,
which contributed to CCS per plot via CCS % in Décember and via pol % in
February, might be a useful tool for evaluation of large populations of cane

early stages of the selection programme,

Generally genotypic correlation is higher in magnitude than phenotypic
correlation Yadava ef al., 1984: Reddy et al., 1987, Chauhan et al., (1987)
studied the correlation and path analysis at clonal stages in hybrid population
of 126 genotypes of sugarcane. Cane yield was significantly associated with
number of tillers, number of millable canes and sucrose percent in juice.
Path coefficient analysis indicated that the number of millable canes and
sucrose percent in juice should be given weightage during selection

programme.

Phenotypic and genotypic correlations were studied and path coefficient
analysis was done in 52 cane varieties. Results showed that cane yield was
associated phenotypically with the number of millable stalks and stalk length
and also had considerable genotypic correlation with stalk diameter. The

number of millable stalks per plot and stalk diameter are the most important

15



cane vield components provided the negative association between them is
overcome by simultaneous selection to achieve an optimum combination.
Stalk length is of secondary importance while the number of intermodes per
stalk 1s of nmegligible importance in selection for high yield (Singh and
Sharma, 1984).

They reported this after carrying a varietal trial with 12 crosses of sugarcane
at first clonal generation. The study revealed the importance of stalk number
/ plot and stalk weight independently and in combinedly important in
determing the cane vield / plot Reddy and Reddy (1986).

Rai et al., (1988) studied correlation and path coefficient of 8 characters in
43 penotypes of sugarcane (Saccharum hybrid sp). Stool weight showed
signmficant positive correlation with number of millable canes per stool, stalk
height and stalk weight at genotypic and phenotypic levels. Where as
sucrose content had sigmificant positive correlation with stalk girth and
significant negative correlation with number of millable canes/stool at
genotypic level only. Path analysis revealed that number of millable
canes/stool had higher positive direct effect followed by stalk girth. Stalk
weight, stalk density and plant height on stool weight showed significant
negative direct effect followed by number of millable canes/stool and stalk
weight on sucrose content in juice showed high magnitude of positive direct
effect in sucrose content. Hence, to evolve a variety having high vield as
well as high sucrose content potentially, number of millable canes, stalk
height, stalk girth, stalk weight and stalk density should be taken into

account during selection and a balance should be made between number of

la



millable canes and stalk girth, stalk weight and sucrose content and stalk

weight and stool weight.

Reddy (1988) studied correlation in four intervarietal crosses of sugarcane
showed stalk diameter emerged as the main component character
contributing to stalk weight. The path analyses of phenotypic and genotypic
characters indicated that both stalk diameter and stalk density were equally
important for stalk weight. But strong negative relationship existed between
stalk diameter and stalk density. Hence suitable compromise for
simultaneous selection of these characters for increased stalk weight was

suggested.

Reddy and Reddy (1988) studied degree of genetic determination in seven
related traits in 40 genotypes of Co. 7704 x Co. 1287 crosses in the first
clonal generation. The analysis of data on cane yield per plol and
commercial cane sugar vield per plot revealed that stalk number/plot and
stalk weight had a high degree of genetic determination a high genotypic
coefficient of variation and high genetic advance in addition to significant
position phenotypic and high genotypic associations with both cane and
CCS vield. These two characters also had considerable phenotypic and
genotypic (direct) effects on cane yield. Hence stalk number/plot and stalk

weight are considered to be the major components of cane yield.

Three early growth attributes, namely, germination, tillering and early
vigour in 94 genotypes of sugarcane were studied in relation to stalk and
sugar yield and their component characters. Germination and tillering

influenced final stalk population to a considerable extent (Nair and
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Sreenivasan 1990). However, these two characters did not show any
significant relationship with any other yield component. Early vigour was
strongly correlated with stalk and sugarcane and all their components could

be use as an effective early selection criterion.,

Thirty four (34) genotypes in three environments were evaluated by Hooda
et al., (1990). They observed cane yield and its component traits and found
insignificant correlation coefficients in the majority of cases. Single cane

weight emerged as the most important trait influencing cane yield.

Number of millable cane, millable height of cane, number of mternode and

leaf area index showed significantly positive correlation with cane yield
(Gajera et al., 1991).
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D. Path eoefficient

Partitioning the correlation coefficient into component of direct and mdirect
effects are necessary because correlation coefficients alone does not give a
complete picture of the causal basis of association. It is well established that,
as the number of contributing characters increases, the indirect association
becomes more complex and important. Under such circumstances, path
coefficient analysis is an effective tool in assigning out the direct and
indirect effects of different yield contributing characters, Literature on path

coefficient analysis in sugarcane are briefly reviewed here.

The number of millable canes had the strongest direct effect on cane yield
followed by cane thickness and cane weight Khairwal and Babu (1975). The
direct influence of cane height on cane yield was negligible, while direct
effect of sucrose content on cane vield was negative. On the other hand,
indirect effect of number of millable canes was prominent in the path

analysis of cane height versus cane yield.

The path analysis indicated that number of canes per plot and to a lesser
extent cane thickness, are main components of both cane and sugar yields
Balasundaram and Bhagyalaksmi (1980). Cane length and sucrose

percentages were of secondary importance.

Singh et al., (1983) carried out a varietal trial with 16 varieties of sugarcane.
The path coefficient analysis revealed that cane height, girth and weight and
number and length of internodes showed a positive relationship with sucrose

percentage with cane weight showing the highest positive direct effect,



followed by length of internodes, whereas the other parameters had only an

indirect effect via these two attributes.

The number of millable canes had the strongest direct effect on cane yield
and which was found to be followed by stalk thickness and stalk height
(Mannan and Ghafur 1983). The effect of single stalk weight on cane yield

was observed to be negative.

Four important components, namely milable stalk per plot, stalk diameter,
single stalk weight and sucrose percent were studied in relation to sugar
yield. From the study of path coefficients millable cane per plot and single
stalk weight were found to be major components for sugar yield. Those two
characters also possessed high heritability (broad sense), genetic variability
and genetic advance, indicating that there is scope for their improvement

through selection (Nair and Somarajan 1984).

Sharma and Singh (1984) evaluated 12 early and midlate varieties grown in
three replications during 1979-80 cropping year. They reported that almost
all traits had direct effects on juice weight per stalk, internode number per
stalk, stalk circumference at 9 months, leaf area at 11 months, number of
creen leaves at 9 months, leaf area at 11 months, number of green leaves at 9
months and number of millable canes per clump had direct effect on sucrose

content.

Kang et al., (1990) carried out a varietal trial with 48 genotypes of plant
cane and first ratoon crops. Path coefficient analysis indicated that the direct

effects of rind puncture resistance, juice extraction and moisture percentage



on fibre percentage were positive, negative and negative, respectively. The
coefficient of genetic variation for rind puncture resistance was higher than
those of juice extraction and moisture percentages, selection for softer stalks
is suggested to reduce fibre percentage. Fibre percentage was the least
important component of cane and sugar yields. The direct effects of stalks
number and stalk weight on cane yield were both positive and selection for

these characters are recommended to increase cane yield.
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MATERIALS AND METHODS

CHAPTER III

A. Site and soil

The experiment was conducted at the Bangladesh Sugarcane Research
Institute (BSRI) farm, Ishurdi, Pabna, during the period from December
2005 to December’06 (Figure 1). Geographically, BSRI, Ishurdi is situated
at 24.00° North latitude and 89.25° East longitude. The experimental land
was medium high. The soil was under Ganges River Flood Plain (AEZ 11)

and that was sandy loam in texture with pH 7.5,

B. Climate
The climate of the location is sub-tropical. During the period of research
work in the field, the climate of the place was characterized by dry and

lower temperature with moderate rainfall (Appendix I).

C. Materials

The experiment comprised of twenty seven (27) sugarcane clones/varieties
as experimental materials of which two were considered as standard
varieties. The remaining 25 clones were supplied by the Breeding Division,
BSRI. Ishurdi, Pabna. Out of 25 clones 19 were indigenous and 6 were
exotic. The experiment was laid out in RCBD with three replications and

plot size were 6m x 5m where row to row distance maintained 1 meter

(Table 1).
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Figure 1. Field view of BSRI experimental site, Ishurdi, Pabna
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Table 1. List and sources of materials (strains/variety) used in the

experiment

“SL. Name of the Parentage Source of materials Remark_s
No. clones/varieties
1 11302 Isd 19 x 136-91 BSRI BSRI Bred
2 1 18-02 Isd 24 x CPI 96-80 BSRI BSRI Bred
3 120-02 Isd 19 x LCP 86-454 BSRI BSRI Brad
4 [26-02 COL 33 xIsd 28 BSRI BSRI Bred
3 127-02 CP 44-155x LCP 86-434 BSR1 BSRI Bred
6 15202 18-92xCo642 BSRI BSRI Bred
7 154-02 CP 85-1439 x Isd 28 BSRI BSRI Bred
3 [55-02 Phill 48-15 x B 34-231 BSRI BSRI Bred
9 165-02 Co 1148x 1 101-66 BSRI BSE1 Bred
10 18102 POJ 2878 x Co 642 BSRI BSRI Bred
11 184-02 PQJ 2878 x Co 642 BSRI BSRI Bred
12 18502 POJ 2878 x Co 642 BSRI BSRI Bred
13 187-02 Co 630 x 12880 BSRI BSRI Bred
14 1100-02 Co 630 x T 2880 BSRI BSRI Bred
15 1140-02 L-5 x BO 43 BSRI BSRI Bred
16 1143-02 CO 1158 x CP 55-30 BSRI BSRI Bred
17 1163-02 1174-93 x CO 642 B5R1 BSE1 Bred
18 119102 Tsd 28 x B 34-231] BSRI BSRI Bred
19  1193-02 Isd 28 x B 34-231 BSRI BSRI Bred
20 K 88-65 Exotic germplasm Thailand Exotic
21 K 8469 Exotic germplasm Thailand Exatic
22 K 88-87 Exetic germplasm Thailand Exotic
23 K88-92 Exotic germplasm Thailand Exotic
24  VMC 71-234 POJ 3016 x Phil 56-226 Philippine Exatic
25  VMC §4-549 PR 1059 x CB 45-3 Philippine Exotic
26 Isd 16 CP 36-13 x BO, 32 BSRI Commercial vaneties

used as standard
27 Isd 36 CP70-1133 x? BSRI Commeercial varictics
used as standard
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D. Land preparation and trenching
The land was thoroughly prepared by mechanical ploughing and harrowing
followed by laddering, the land was leveled properly. The trenches were

made by trencher with a row distance of 1 meter having depth of 40-45 cm.

E. Fertilizer application

Recommended rates of fertilizers at 130 kg N, 35 kg P, 60 kg K, 20 kg S and
3 ke Zn ha™ were used in the experiment. The whole amount of phosphorus,
sulphur and zinc, one- third of potassium and nitrogen were applied n the
trenches at the time of planting. The remaining amount of nitrogen and
potassium were applied in two equal installments as top dressing at 90 and

150 days of planting.

F. Design, plot size and planting

The experiment was laid out in Randomized Complete Block design with
three replications. Each clone was gown in a plot size of 6m x 5m (30 Sq.
m). Each plot consisted of 6 rows 5m long with row-to-row distance of Tm.
The planting was done on the 8 December 2005. Planting was done through

conventional sett placement in the trenches in three eyed buds.

G. Preparation of setts and treatment

Ninety setts (each sett having 3 eye buds) for each of cultivated types were

planted in 2 6m x5m plot size,



H. Intercultural Operations

Necessary intercultural operations such as mulching, weeding and irrigation,
etc. were done as and when necessary. Earthing up was done in the month of
July 2006. Furadan 5G were applied at the rate of 40 kg/ha during the month
of March and May’06 (two times application). There was no significant
attack of diseases or insect pests. The tying was done after 250 days of

planting.

1. Data collection

A. At growing period

From the growing period to harvest, data on different characters were
collected, separately from ten canes selected at random from four middle
rows of each plot. The two other rows at the extremes of each plot were

considered as non-experimental in order to avoid border effects.

1. Tiller counting
Final tillers were counted after 150 days of planting inspecting individual

clumps of different treatments.

2. Millable cane stalk

Millable cane stalks were counted after 300 days of planting.



B. At harvest

The sugarcane was harvested in the second week of December 2006. At the
time of harvest data on cane stalk weight: number of millable cane per
clump; stalk height; stalk girth; Number. of green leaf, leaf length, leaf
breadth, sucrose percent and yield estimation were taken for individual

varieties/ clones and techniques separately in the following manner.

3. Number of millable cane per clump
Ten cane clumps were selected randomly from each treatment and cane

number was counted.

4. Cane stalk weight
After cutting the canes with a sharp knife just above ground level, the cane
stalks were detrashed. Treatment wise individual cane stalk was weighted by

a balance in kilograms (kg).

5. Stalk height
Ten cane stalks were selected randomly from each treatment and the length
of individual cane was measured from the bottom to the top visible dewlap

using a meter tape.

6. Stalk girth
The diameter of cane stalk was measured. Average of bottomn, middle and

top of ten individual stalk gitth were taken using a slide caliper for each plot.



7. Number of green leaf

Green leaf to be taken from ten randomly selected plant at 8 month starting

after top most dry leaf to onward.

8. Leaf length
Leaf length were taken from ten randomly selected plants at 8 month.

Measurement were made from ligule to tip in cm.

9. Leaf breadth
Leaf breadth were taken from ten randomly selected plants at 8 month after

planting. Measurement were made at widest points in em.

10. Percent sucrose
After detracting the leaves, ten cane stalks were selected randomly, extracted

juice by power crusher, percent sucrose was determined by polarimeter.

11. Yield estimation
All millable cane was harvested from four middle rows of the plot and was
weighted. Total cane yield in hectare was calculated separately for all

treatments,




J. Statistical Analysis

1. Analysis of variance and testing the significant differences

2mong means

All the data obtained for each character were subjected to the analysis of
variance following the Randomized Completed Block design. The analysis
of variance for each of the character under study was performed by F test
(Cochran and Cox, 1960). Mean and range were also estimated and
comparisons among means were performed using Duncan’s New Multiple

Range Test (Steel and Torrie, 1960).

2. Estimation of genetic parameters
i) Estimation of genotypic and phenotypic variance

Genotype and phenotypic variances were estimated as per Johson et al,.

(1955) as follows:
) V‘E
' g="7 » o'p=o'g +E
Where. oo g = Genotypic variance, V = Genotypic mean square
o p = Phenotypic variance, E = Error mean square, and
N = Number of replications

ii) Estimation of genotypic and phenotypic coefficient of variance:
Genotypic and phenotypic coefficients of variation were calculated by the

formula suggested by Burton (1952), as given by the following formula:
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a) GCV = -- x 100
X
o’p
b) PCV = x 100
x
Where, GCV = (Genotypic co-efficient of variation.

PCV = Phenotypic co-efficient of variation.

og = Genotypic standard deviation
op = Phenotypic standard deviation and
X = Population mean.

ii1) Estimation of heritability (in broad sense)
Board sense heritability of all characters was estimated following the
formula used Johnson et. al. , (1955) and Hanson et. al., (1956).

o'g
a) hb(%) = x 100
o' p

Where, kb = Heritability (in broad sense)

Genotypic variance, and

%
s
I

o Phenotypic variance.

]
Il

iv) Estimation of genetic advance
The expected genetic advance for different characters under selection was
estimated by the formula as suggested by Lush (1949) and Johnson ef al.,

(1955) as follows:

' g
GA = xKxop
o' p




Where, GA = Genetic advance
o*g = Genotypic variance
op = Phenotypic variance
op = Phenotypic standard deviation
K = Selection differential which is equal to 2.06 at 5%
selection intensity.

v) Estimation of genetic advance in percentage of mean

Estimation of genetic advance in percentage of mean was calculated from
the
formula given bt Comstock and Robinson (1952).

GA

Genetic advance in % of mean—=— »x 100

X

Where, GA = Genetic advanced and

“x = Population mean.

3. Estimation of genotypic and phenotypic correlation co-efficient:

The formula suggested by Miller et al., (1958). Johnson er al., (1955) and
Hanson ef al., (1956) were adopted. The procedure follow in the variance
analysis was also followed for the co-variance analysis between pairs of
traits. The estimate of the genotypic co-variance component between two
traits and of the phenotypic co-variance were designated in the same way as
for the corresponding variance components. To compare the genotypic and
phenotypic correlation between the pairs of character, these co-variance

components were used as follows:



Cov.glx2
rg = s -
(* gl x o* g2)'*

Where,
re = Genotypic correlation co-efficient.
Cov.g» = Genotypic co-variance between the traits 1 and 2.
o° gl = Genotypic variance of trait 1 and

o° g2 = Genotypic variance of trait 2.

Similarly,

Cov.plx2

I'p = [E——— e
o pl x o p2

rp = Phenotypic correlation coefficient
COV. Ph 1x2 = Phenotypic covariance of trait 1 and trait 2
o> pl = Phenotypic variance of trait 1 and

o’ p 2 = Phenotypic variance of trait 2

4. Estimation of path co-efficient

A path co-efficient is simple standardized partial regression co-efficient and
as such measures the direct influence of one variable upon another and
permits the separation of the correlation co-efficient into components of
direct and indirect effects (Wright, 1923).The co-efficient of path analysis
originally developed by Wright (1923) and later described by Dewey and Lu
(1959) were obtained from genotypic correlation co-efficient by solving the

simultaneous equation using matrix method.
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Iw= Py +mptPay+matPayt i mx Pxy.
where, 1,y = Co-rrelation co-efficient between one causal factor (character)
and depended character y 1,¢, cane yield.
Pny = Path co-efficient between the characters and cane yield.
m; ™y  mx = Represent the correlation co-efficient, between that

character and each of other yield component in turn.

The above equations were in a matrix from as :

Iy Iy T2 I3 Ty Py,
Izy I3 22 i3 Tyl X Pay
l.'33,-

I3 I3z I3z T3 Psy
Ty I T2 ISER S Py

A=BxC;ThenC=B ™ A,
Where, P, = Direct effect of the character i on the dependent trait y (cane

yield).
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The indirect effect of a particular character through other characters were
obtained by multiplication of direct path and particular correlation co-

efficient between those two characters, respectively.

Indirect effect =1 X pjy

Where,
(o CO—: mn,
T =l n,
Piy = Py Pay

Where, rij = Correlation co-efficient between two independent characters.
The rtesidual effect is a composite variable that includes all other
unaccounted factors affecting cane yield in this study and is assumed to be
independent of remaining variables. It was calculated from the formula
proposed by Wright (1921).

Residual effect (X) = 1-R?

Where, R?=py+rytPoy* - Pay- Tny-

R? is the required multiple correlation co-efficient and is the amount of
variation in yield that can be accounted for by the yield component

characters,
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CHAPTER IV
RESULTS AND DISCUSSION
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The phenotypic and genotypic variations, heritability and genetic advance in
percentage of mean for yield and yield contributing characters in sugarcane
studied in the present investigation. The relationships between yield and
vield contributing character and the relative contributions of yield attributes
were also investigated through correlation and path coefficient analysis.

The results of the present study are discussed character-wise under the

following headings:

A. The Variability, Heritability and Genetic Advance in percentage
of mean
The analysis of variance (Appendix IT) revealed significant variability in all
the yield attributes under present study, indicating that all the genotypes
differ from each other. Non significant replication variances were observed
for Tiller per hectare, number of millable cane per hectare, number of
millable cane per clump, stalk height, stalk girth, single stalk weight, number
of green leaf, leaf length, leaf breadth, sucrose percentage and cane yield per
hectare. The mean performances of the genotypes are presented in Table 2.
The results are tested by Duncan’s New Multiple Range Test (DMRT) for

all the characters studied.



1. Number of tillers per hectare

The highest number of tillers per hectare were obtained in the clone I 27-02
followed by I 26-02, I 145-02 and I 163-02. These four clones were
statistically identical to each other but significantly superior to the standard
varieties Isd 16 and Isd 36. Lowest tillering genotype was K 88-65 and was
statistically similar to T 54-02, I 85-02 and K 88-69 (Table 2).

The phenotypic variance was much higher than the genotypic variance
(Table 3). This indicates considerable influence of environment was present
on the trait. High genotypic and phenotypic coefficient of variation (30.30 %
and 3.87 % respectively) were observed for this trait. Almost similar results
were reported by Mian and Awal (1979). The magnitude of heritability in
broad sense (HB) of this character was high (98.70) with high genetic
advance (52.51) and genetic advance in percentage of mean (61.60 %) as
compared to other yield contributing characters (Table 4). These indicated
the possibility of involvement of additive effects in controlling these
characters and suggested that good response might be obtained in selection
for early tillering genotypes. Nair and Somarajan (1984) and Punia and
Hooda (1982) have also reported high heritabilty, genetic variability and
genetic advance for early tillering in sugarcane, which confirmed the results
of present study. Early tillering genotype indicates that there is scope of

early improvement through selection.

2. Number of millable canes per hectare (thousand)
The highest number of millable canes were obtained from the clone I 27-02
(114.66) which was statistically identical with T 145-02, T 100-02 and I 26-

02 (table 2). On other hand, minimum number of millable cane were
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produced by standard variety Isd 16 and Isd 36. The lowest number of
millable cane was found in K 88-65 (36.00) and was statistically similar to
K 88-92. K 88-87 and VMC 84-549. The considerable difference between
phenotypic and genotypic variances as well as phenotypic and genotypic
coefficients of variation indicated considerable environment effect upon the
expression of this trait. Such difference between phenotypic and genotypic
variations in number of millable cane per hectare also observed by Singh
and Sharma (1984). Number of millable cane per hectare showed low
heritability (46.67 %) coupled with medium genetic advance in percentage
of mean (27.74%). This indicated limited scope of improvement through
selection for millable cane. These findings were also in agreement with the
results obtained by Reddy and Reddy (1988).

3. Number of millable cane per clump

The highest number of millable cane per clump was found in I 65-02 and 1
85-02 respectively followed by I 13-02, T 26-02 and T 55-02. These four
clones were statistically identical to each other but significantly superior to
the standard variety Isd 36. The lowest number of millable cane per clump
was recorded T 54-02 and K 88-65 and found statistically similar to 1 52-02,
87-02,1191-02 and K 84-69 (Table 2).

The phenotypic variance (4.3817) was higher than the genotypic variance
(3.8397) showing considerable environment influence on this trait. High
values of genotypic and phenotypic coefficients of variation (27.89 and
26.11 % respectively) along with heritablility (87.62 %) and genotypic

advance in percentage of mean (50.36%) were observed which suggested

37



that selection for this trait would be effective (Table 4). The millable cane

per clamp is shown in Figure 2.

4. Stalk height

Maximum stalk height was observed in 1191-02 (3.21m) which was,
however, statistically identical with I 100-02 and I 87-02. Minimum height
of stalk was exhibited by K 84-69 (1.57m) which had statistically similar
height with K 88-87, K 88-65 and K 88-92 (Table 2). The phenotypic
variance (0.112) was same as the genotypic variance (0.110) showing
considerable environment influence on this trait. Low values of genotypic
and phenotypic coefficients of variation (14.92 and 298.41 % respectively)
along with low heritablility (98.75 %) and genotypic advance in percentage
of mean (30.35%) were observed which suggested that selection for this trait
would not be effective. Similar results were also reported by Singh et al,
(1981). Mian and Awal (1979) obtained low genotypic co-efficient of
variation, low genetic advance in percentage of mean but height heritability

for cane height which were in partial agreement with the present findings.
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Figure 2. A clump of millable cane

39



5, Stalk girth

Maximum stalk girth (2.59 em) was observed in I 81-02 which was
statistically identical with the stalk girth of K 88-65, K 88-92 and K 84-
69. The minimum stalk girth (1.00 cm) was found in I 163-02 and I 54-02
(Table 2). Phenotypic variance (0.3035) was higher than the genotypic
variance (0.0655). This indicated the influence of environment on
expression of the character. The character showed high heritability
(21.58%) along with moderate genetic advance in percentage of mean
(18.43 %) (Table 4), suggested limited scope for the improvement of this
character through selection. Punia et al., (1987) and Mohamed et al,
(1991) reported high heritablity for cane girth. Singh et al., (1981) and
Mian and Awal (1979) reported low genotypic and phenotypic co-
efficients of variation, and low genetic advance in percentage of mean.

These results confirmed the present findings.

6. Single stalk weight

The highest single stalk weight (1.55 kg) was obtained in I 87-02 and the
lowest (0.63) in T 54-02 (Table 2). The genotypes K 88-65, K 88-92, T 55~
02 and 1 84-02 was statistically superior to the standard variety for this
trait. The results indicated less difference between phenotypic and
genotypic variances, suggested comparatively less environmental
influence on this trait. High genotypic (19.32%) and high heritability
(95.03) along with high genetic advance in percentage of mean (37.81%)
indicated that there was considerable inherent variability among the
genotypes and a good selection response might be expected. For this trait,

high heritability with high genetic advance in percentage of mean were
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Table 2. Mean performance of yield and yield contributing characters in sugarcane.

(GGenotypes Number of  Number of No.of Stalk Stalk Single No. of Leaf Leal Cane Sucrose

tillers mislabel millable  height girth stalk green length  breadth  yield perceniage
(1000/ha) canes canes/ {m) (cm) weight leaf (m) (cm) {t/ha)
(1000/ha) clump (kg)

I 1302 113,667 83.667h-c 10a-c 2.10k 1. 10e 0.88hi Te 0.44b 432k 73.90bed 8.672-d
1 1802 104.833¢c T2.000b-1 gd-r L.5M 1.06¢ 0,72k 8d (1.50h 4432k 51.53de T.04l-z
I 20-02 57.833k 34,1671 Tgi 2145k 1.08e 1.02ef la 0.47b 19%%-m  54.96cde R4Sz
I 26-02 118,167d 86.333bed 10b-d 2.44c 1.15¢ 1.08de ad (1.45b 4.50p-k 93 46ab 8.0lc-g
T 2702 146,500 114.167a Qc-¢ 2.38c-c 1.25¢ 1.07de 1ub .53b 5.32b-1 121.75a 1932
I 5202 878331 69.167b-f i 2,261z 1.24¢c 1.02de e 0.41b 4.92d-h - TLAThed 8.09b-¢
1 54-02 55,0004 54.667els 4ik 2115k 1.02e 0631 &d 0.51b 4.158-1 3427 7.94c-g
T 5502 108.333¢ 72.500b-1 10be 2151k L 10e 1.10d &d 0490 490d4-1  80.13bed B7Tn-e
I 63-02 69,3331 TA4.667h- 1la 2.38e-1 118 1.02def 8d 048k 433g-k T6H.5Tbed 737
1 81-02 93.333de 73.000b-F Gh-i 230 2,562 78]k Bl .49k 4.86e-j 5713 ede T92e-g
1 84-02 . 5004 7635360 B 2.24eh 1.37be L.10d &d 0500 5.3%d0-¢ f4.00be 797
1 B5-02 all.e6Tk 55.6067h-f Ila 2.20hi l.12e 0.90gh 1la 0,40 4631k 60,62ce B.86a-d
[ 87-02 87.6671 77.667h-f 5ij 2.65b 1.48bc 1.552 Te (r46b 5.96b 121104 7420
I 100-02 Q2.66Tdel 00.66T0-¢ Be-j 2.70b 1.32bc 1.00el &d .52b 4.89d-h 93.75h 7.54e-8
T 140-02 7167 64833 | 2.43cd 1.27¢ .98 e .48k 4.01k-m  63.97b-c 8.93a-d
I 14502 1170000 84.167ah gef 243 1.be .82 10k 0.4Th 3.34m T6.52kad 9.3Tah
1 163-02 116.5000 67 5000b- Te-i 244e L.00e 0.80 &d 0.47h 5.62bed  54.92¢dc 8.70a-f
1 19102 84.607z 74,5 b-T Se- 321a 1.0%9¢ {.86hi) id 0.53h 5.82be 63.49b-c 8.93a-d
1 193-02 83.167g 57.500d-g ij 237 1.18¢ 1. 00ef e 0.46h 5.04d-h 57.49¢d 8.60a-g
KB8-63 30,3331 30000 4k 1.84m 2.21ab 1.37b Te (1.53b T.17a 49.77de 8.3a-g
K84-68 56.833k 56.000c-g 5ij 1.570 1.77ube .98 B 0.51b 5.02d-h  55.28cde 7.9%-p
K 88-87 T1.3330 530001 fiehi L.gdn I.72abe 0981 Te 0.490 5.09c-g  5225ced 9.45a
K 88-02 63.333] 52,6671 Gghi L.&1lm I, 7%ahe 1.18¢ %e 0.59b 536b-h 6233cde 7.65d-2
VMO 71-238 67,333k £0.833d-2 fe-g 2.1k 112 .90h 10b {.49h 3.50km 574 ede &.56a-p
YMC 84-549 T8.833h 54.500e-g Be-g 2251 1.29bc 1.05der 2d 2.11a 4.86d-i 57.33cde 8.9%abc
Isd 36 Q2 16Tgel 61.000d-g feg 2.18ij 8 1 0.90h &d .49b 4.08j-1 34.92cde 9.13abe
s 16 B8.333eiz 65.500b- 10a-c 2.38de 1. 16e 0.92fgh Ila 0,500 4.13j-1 59.98cde 8.02ahe

In coltmi meant tailowed by common letter do not differ significonly the 1% level by DMRT

41



Table 3. Range, Population mean, Phenotypic and genotypic
variance for different characters in sugarcane

Characters Range Mean tse(m) Phenotypic Genotypic variance
variance (5 g)
(" ph)
Munther of  tillers  30.00-150.33 85.23540.3273 666, 9640 658.2850
(100:0/ha)
Number of millable 30.00-156.00 9.23441.6221 399.6580 1865260
cane (1000/ha)
Mumber of millable 4.00-14.00 7.506=0.0818 4.3817 3,8397
canes/ clump
Stallk height (m) 1.57-3.30 2.246H).0035 0.1123 0.1109
Stalk girth {cm) 1.00-5.54 1.3294H).0542 0.3035 0.0655
Single sialk weiglt 0.63-1.63 (.9850.0050 0.0362 0.0344
(ke)
Mo, of green leaf 7.00-11.30 §.54340,0251 1.4370 1.3860
Leaf length (im) 0.40-5.28 (1.54940.0586 00,2837 0.0057
Leaf breadth (cm) 3.50-8.35 4.7994H1.0442 07700 0a120
Cane yield ((/ha) 34.27-169.07 68 149£1,.7770 5905860 334.8030
Sucrose percentages 7.37-11.49 8.40£0.0732 0.6685 0.2342
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Table 4. Estimates of genotypic and phenotypic coefficients of variation,
heritability, eenetic advance and genetic advance in
percentage of mean for different character in sugarcane

Characters Coefficients of variation ~ Hentability  Genetic Genetic
(%) in broad advance advance
sense (%) (%) in percentage
Genotypic  Phenotypic of mean
Number of tillers 30.30 3.87 98.70 52.51 61.60
(1000/ha)
Number of millable 28.85 5.00 46.67 19.22 27.74
cane 1000/ha)
Number of millable 27.89 26.11 87.62 3.78 50.36
cane/clump
Stalk height (m) 14,92 208 41 08.75 0.68 30.35
Stalk girth (cm) 41.45 181.52 2158 0.24 18.43
Single stalk weight 19.32 525.59 95.03 0.37 37.81
(kg)
No. of green leaf 14.03 83.42 96.45 238 27.88
Lcaf length (m) 97.02 187.75 2.00 0.02 3.99
Leaf breadth (cm) 1828 113.96 79.48 1.44 2094
Cane vyield (t/ha) 35.66 411 56.69 28.38 4].64
Sucrose 0.73 12231 35.03 0.39 7.02
percentage
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7. Number of green leaf

The highest number of green leaf were found in the clones 120-02 (11) and I
85-02 (11). The second highest number of green leaf observed in Isd 16
(standard), I 27-02 and

I 145-02. The lowest number of green leaf produced in I 13-02, 1 87-02, K
88-65 and

K 88-87. The phenotypic variance (1.4370) was higher than the genotypic
variance (1.3860) showing considerable environment influence on this trait.
High values of genotypic and phenotypic coefficients of variation (1 4.03 and
83.42 % respectively) along with high heritablility (96.45 %) and genotypic
advance in percentage of mean (27.88%) were observed which suggested

that selection for this trait would be effective or beneficial.

8. Leaf length

The maximum leaf length was found in VMC 84-549 (2.11 m) followed by
K 88-92 K 88-65, I 191-02 and 1 27-02. The minimum leaf length was found
in T 85-02 (0.4m). The phenotypic variance (0.2837) was higher than the
genotypic variance (0.0057). This indicated the existence of influence of
environment on the expression of the character. The character showed high
heritability (2.00%) along with genetic advance in percentage of mean
(27.88) (Table 4) suggested that there is scope for the improvement of this

character through selection.

9. Leaf breadth
The maximum leaf breadth (cm) was found in the genotype K 88-65 (7.16
¢m) followed by I 87-02 and I 191-02. The phenotypic variance (0.7700)



was higher than the genotypic variance (0.6120). This indicated the
existence of influence of environment on the expression of the character.
Genotypic and phenotypic coefficients of variation (18.28 and 113.69 %
respectively) along with heritablility (79.48 %) and genotypic advance 1n
percentage of mean (29.94%) were observed which suggested that there is

scope for the improvement of the character through selection.

10. Cane yield per hectare

The genotype T 27-02 produced the highest cane yield per hectare (121.80
t/ha) which was statistically identical with I 87-02 and T 100-02 (Table 2).
The genotype I 54-02 produced the lowest cane yield per hectare ( 34 27t/ha)
among the materials studied. The mean values of the genotypes showed
wide range of variation from 159.5 to 24.7 t/ha. The difference between
genotypic and phenotypic variance was very high indicating very much
influence of environment for this character. Moderate genotypic co-efficient
of variation (35.66) was observed for this trait, which indicated the existence
of inherent variability among the genotypes. This trait possibly has high
potential for selection. More or less similar results were also reported by
Punia et al., (1987) and Mohamed ef al., (1991).

Moderate heritability (56.69 %) and high genetic advanced in percentage of
mean (41.64 %) were obtained for cane yield per hectare. The results
suggest that improvement of ultimate yield may be possible through a partial
emphasis on yield per hectare during selection. Similar results of high
genetic advance in percentage of mean for this trait have also been reported
by Chaudhary et al., (1983) and Singh and Sharma (1984).



11. Sucrose percentage

The maximum sucrose percentage was recorded in standard variety Isd 36
and Isd 16 (9.13 %) and (9.02 %) respectively, while the lowest sucrose
percentage (7.36 %) was recorded in I 65-02. The findings of Nair and
Somarajan confirmed the present result. The test variety K 88-87 produced
highest sucrose percentage 9.45 in compare to standard. The second highest
sucrose content was about in I 145-02. It indicates that there is no variation

exists among the test clones and standard.
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B. Inter relationship of characters

Genotypic and phenotypic correlation coefficients between cane yield and 1ts
component characters are presented in Table 5. In most case, the genotypic
correlation coefficients appeared to be higher than the corresponding
phenotypic correlation coefficients. This may be due to the modification of
phenotypic expression by environmental influence at genetic lavel
(Salehuzzaman et al., 1979 and Deshmukh et al., 1986): Mannan and Ghafur
(1983) and Reddy (1986). The correlation coefficients between number of
tillers per hectare, number of millable cane per clump, stalk hight, single
stalk weight and cane vield were highly positive significant; significant
negative correlation with stalk girth and sucrose percentage. This indicated
that the environmental conditions have contributed considerably in
enhancing the relationships between these characters. This pattern 1s
distinctly different from the cases obtained in all other combinations where
genotypic correlation coefficient values were more than those of phenotypic
ones. A higher magnitude of genotypic correlation than corresponding
phenotypic values revealed that the environmental factors affected both
variables taken at a time at random indicating lack or weak association at
environmental level. However, higher magnitude of genotypic correlation
also indicates a good extent of strong inherent association between different

characters.

1. Number of tillers per hectare

Number of tillers per hectare showed highly significant positive correlation
with the number of millable cane and cane yield; significant negative
correlation with stalk girth. Significant positive correlation was found with

number of millable cane per clump and cane yield. This indicated the

A7



positive effectiveness of directional selection for this character for the
improvement of cane yicld. In support of the present study, many authors
reported significant positive relationship between the number of tillers and

cane vield (Singh et al., 1984; Chauhan et al., 1987; and Gajera et al., 1991).

2. Number of millable canes per hectare

Number of millable cane per hectare had highly significant positive
correlation with number of millable cane per clump (genotypic level), stalk
height and cane yield per hectare at genotypic and phenotypic level. The
character showed significant negative correlation with stalk girth at
genotypic level. Significant positive correlation of cane yield with the
number of millable canes per hectare indicated the effectiveness for
directional selection for the genetic improvement of cane yield in sugarcane.
Significant positive correlation between the number of millable canes and
cane yield was reported by Mannan and Ghafur (1983); Singh er al, (1984;
Chauhan et al., (1987); Reddy and Reddy (1988) and Gajera et al., (1991).

All these information’s were in agreement with the present findings.

3. Wumber of miillable canes per clump

Number of millable canes per clump had highly significant negative
correlation with stalk girth at genotypic level and highly significant negative
correlation with leaf breadth at genotypic and phenotypic level (Table 5).

4. Stalk height
Stalk height showed highly significant positive correlation with cane yield
and significant negatively correlated with stalk girth at phenotypic level. The

results clearly indicated that tall plant produces more yield (Table 5).

48



Khairwal and Babu (1975) reported significant positive correlation between
cane height and cane yieid. Mannan and Ghafur { 1983) and Gajera et al.,
(1991), which substantiated the present observations. On the other hand,
stalk height showed non-significant positive association with the stalk girth
and sucrose percentage. Balasundaram and Bhagyalakshmi ( 1979) reported
similar tesults in their correlation studies in sugarcane, which confirmed the

present findings.

5. Stalk girth

Stalk girth showed highly significant positive correlation with the leaf
breadth and significant positive correlation with single stalk weight,
Significant negative correlation with number of green leaf and suecrose
percentage at genotypic level (Table 3). Singh et al., (1981) and Rai ef al,
(1988) reported significant positive correlation between stalk girth and
single stalk weight. Lu (1984) observed significant correlation’s both for
single stalk weight and cane yield with cane girth. All these findings

supported the present results.

6. Single stalk weight

Single stalk weight had highly significant positive correlation with cane
yield and Ieaf breadth at genotypic and phenotypic level. Significant positive
correlation between the single stalk weight and cane yield was reported by

Khairwal and Babu (1973) and. Mannan and Ghafur (1983) (Table 3).

49



7. No. of green leaf
Number of green leaf had highly significant negative correlation with leaf
breadth at genotypic; significant negative correlation at phenotypic level and

significant negative correlated with leaf fength at genotypic level (Table 3).

8. Leaf length
Leaf length had highly significant positive comrelation with sucrose
percentage and highly significant negative correlation with yield at

genotypic level (Table 3).

9. Sucrose percentage

Sucrose percentage had highly significant negative correlation with cane
yield at genotypic level, Negative correlation between the sucrose
percentage and cane yield also reported by Khairwal and Babu (1975) and

Reddy (1986), which is in partial agreement with the resuits of the present
study (Table 3).
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Table 5. Genotypic and phenotypic correlation coefficients among yield and yield contributing characters in

S g‘ﬂ rcane.
Charncters Mumber of Mo, of Mo, of Stalk Stulk girth Single N of Leal Leaf Sucrose Cane
tillers willable millable height (m)  (cm) stalk green leal  leopth breadih perceniage yicld
{1000/ hn) cancs canes’ weight {m) {em) (t'ha)
(1000 ha) clump {ke)
Mumber of tillers G 1 B
{1000ha) P 1
Mumber of millable G (.973R0* 1
cane { 1000Ta) r 063534+ 1
Murribier of millhls G 0455644 0.5943] %+ |
cangsiclump 3 0.41265* 0429054 L
Stalk height (m) G (.37568 0.62336%+ 0.2348 I
P 037052 039661* 02202 |
Stalk girth{cm) G 0214 -(L50%12%* 1. 7966%* -0, 52364 1
r 022073 -1, 14431 -0, 2681 024287 1
Single stalk weight G -0 15942 011600 0. 1573 -00K21 fA600= 1
kgl * -0.15185 -0.03941 01765 -LHIB3S (2380 I
do. of green leaf [} -002733 (h15143 03010 0.030353 -04342% 41,2230 1
P -, 02878 0. 10204 2877 002838 0205 -02i6l |
Leal length (m) L&} . 26524 -1.07429 - 13829 287 0.3335 0.2957 04864 1
P -, 03085 007192 001893 001634 00154 (L0505 -0,0630 1
Leaf bremdth {om) G 112478 -0,24504 B [ 003051 1, 7402** (LENGS* (15500 ** 0.136924 1
r 011223 -0.13243 -0,384% 001733 0.3198 053437 4594 0,052 04 1
Sucrose percenlage ¥ -0.00448 ,35953 02174 03005 -0.A525% -(0,3482 02493 (56774 <0.285257 I
p paee 0,11057 0.0593 000758 0,075 01711 .1244 0.1267% =0, 166834 1
Cang yield {uhi} a .66207* 0, 72843 03177 (49740 -00,2085 054840 -1.0369 AL1AE34 0 197 {5590+ 1
r 0.4776* 0.B3080* (1270 033118 00223 B4955%* 00245 -0.0303 01554 11976 1

G = Genotypic correlation coellicients
P = Phenotypic correlation coefficients
*= Qignificant at 5% level
#%= Significant at 1% level
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C. Path Coefficient Analysis

The relationships between cane vield with its component characters were
further analyzed by path coefficient analysis. In this system, the association
was partitioned into direct and indirect effects. It helps to ascertain the
effects of each and every character to yield through direct and alternate
pathways. Therefore, path coefficient analysis could be a more effective
method for use in selection programme. Path coefficient analysis performed
using genotypic correlations, cane yield was considered as a resuitant
variable and number of tillers per hectare, number of millable canes per
hectare, height of stalk, cane girth, single stalk weight and sucrose
percentage as casual variables. Estimates of direct and indirect effects of

these characters on cane yield per hectare of sugarcane are presented in
Table 6.

1. Cane yield vs. number of tillers

Number of tillers per hectare had negative direct effect (-0.173682) on cane
yield and high indirect positive effect via number of millable cane per
hectare (0.760481). Rest of the characters had negligible indirect positive or
negative influence on cane yield. The genotypic correlation of number tillers
per hectare with cane yield per hectare was positive and considerably high in
magnitude. According to Chauhan et al., (1987) number of tillers had
positive direct effect on cane yield but it affected cane yield indirectly m
positive direction via number of millable cane. Their finding partially

supported the present results.
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2. Cane yield vs. number of millable canes

Number of millable canes per hectare showed positive direct effect
(0.780940) on cane yield per hectare. It had indirect high negative effect via
the number of tillers per hectare (-0.169132). Effects of other characters
were negligible and influenced cane yield positively or negatively. The
genotypic correlation with cane yield was positive mainly due to positive
direct effect of number of millable canes per hectare plus positive indirect
effect of other characters. The results indicated that increased in number of
millable canes per hectare increased the cane yield mostly through
increasing positive indirect effect of other characters. Similar direct positive
effect of number of millable canes on cane yield was reported by Khairwal

and Babu (1975); Mannan and Ghafur(1983) and Chauhan et al., (1987)

which was consistent with the present study.

3. Cane yield vs. Number of millable cane per clump

Number of millable cane per clump was positive direct effect (0.076199) on
cane yield. The high indirect effect was (0.464132) via number of miilable
cane per hectare. The genotypic correlation with cane vield was positive.
Hence. selection should be practiced for those clones, which have large
number of millable canes/clump in order to improve cane yield. Almost all
traits on number of millable cane per clump had direct effect on sucrose
content (Sharma and Singh, 1984).

4. Cane yield vs. stalk height
Height of stalk had negative direct effect (-0.031768) on cane yield. The
positive indirect effect was observed via number of millable cane per hectare

(0.486803) and negligible sucrose percentage (0.000865). The indirect
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effects via some of the characters were positive and some of were negative
but negligible. The dircct effect was negative and the total effect was
positive. The negative direct effect was mainly counter balanced by mdirect
positive effect through the number of millable cane per hectare. This
indicated that selection for more number of millable cane would give better
response in the improvement of cane yield in sugarcane. Khairwal and Babu
(1975) also reported negligible direct effect; which contradicted the present
finding.

5. Cane yield vs. stalk girth

The direct effect of stalk girth (0.190154) on cane yield was positive. The
positive direct effect indicated that varieties with high stalk girth couid be
developed without sacrificing cane yield per hectare. The character showed
high negative indirect effect via number of millable cane per hectare (-
0.444448) on cane vield. The remaining causal variables showed negligible

negative indirect effects for this character on cane yield.

6. Cane vield vs. number of green leaf

Number of green leaf was found negative direct effect (-0.065004) on cane
yield. The high positive indirect effect via millable cane per hectare was
(0.118256) and low positive effect of (0.00583) via leaf length followed by
sucrose percentage was negative (-0.007180). The genotypic correlation

with cane yield was negative.

7. Cane yield vs. leaf length
Direct effect of leaf length (-0.001198) on cane yield was negative. The high

negative indirect effect via millable cane per hectare was (-0.838956) and (-
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0.016349) via sucrose percentage. The genotypic correlation with cane yield
was negative. This mainly due to negative direct effect of leaf length and
negative indirect effect of millable cane per hectare and sucrose percentage

and other character was direct and indirect effect.

8. Cane yield vs. leaf breadth

Direct effect of leaf breadth (-0.074373) on cane yield was negative. The
indirect effect was (0.496186) via single stalk weight followed by number of
green leaf (0.36336). The genotypic correlation of leaf breadth with cane

yield per hectare was positive.

9. Cane vield Vs. Single stalk weight

High positive direct effect (0.814045) was exhibited by single cane weight
on cane yield. It also showed indirect positive effect via number of green
leaf (0.014493). The indirect effects via number of tillers per hectare
(0.027688) by staik girth (0.087466). Indirect influences of remaining traits
were negligible and influenced cane yield both in negative and positive way.
The genotypic correlation between single staik weight and cane yield was
significantly positive; which was mainly owing to the highest positive direct
effect of single cane weight. From path analysis and correlation studies it is
evident that improvement of cane yield would be highly effective by
directional selection for more single stalk weight in sugarcane. Positive
direct effect of the single stalk weight on cane yield was also reported by
Khairwal and Babu (1975); Lu (1984) and Kang er al, (1990), which
substantiated the present findings.



10, Cane yield Vs Sucrose percentage

Sucrose percentage had negative direct effect (-0.028800) on cane yield and
indirect effect via the number of single staik weight (-0.283424) followed by
negative indirect effect via number of millable cane per hectare (-0.28789).
It also showed positive indirect effect through number of green leaf (-
0.016207). Other effects were both negative and positive but negligible. The
genotypic correlation of sucrose percentage with cane yield was negative
and considerably low in magnitude. Negative direct effect of sucrose
percentage on cane yield was also reported by Khairwal and Babu (1975).
This supported the findings of the present investigation.



Table 6. Path coefficient analysis of yield and yield contributing characters based on genotypic
correlation coefficients of cane yield per hectare.

Characters Number of No.of No. of Stalk Stallc Ei‘ngle No. of Leaf Leaf Sucrose Genotypic
tillers millahle neifiable height girth (cm) atalk green leaf length breadth percentage correlation
1000/ha canes canes/ {m) weight (m} {em) eocfficient of

< (I000/Ma) clump ) (kg) cane yield /ha
Number of tillers 0173682 0760481  0.034719  -0.011935  -0.093586 J0,129772 0001777 0.000318  0.00%429 0.000128 0.662
(L000ha)
Number of millable  -0.169132 0780940  0.045286  -0.019802 -0. 108220 -0.094428  -0.009843 0001287 0018226 D.010355 0.728
cane( 1000/ha)
Number of millable -0.079135 0464122 0.076199  -0.007460 J0.151481  -00160646 0019566 0000166 0034912 -0.006260 0.328
canesfelump
Stalk height (m) 0065251 0486803 0.017895  -0.031768 -0.069572  -0.009122 0.001985 0000003 -0.002269  0.000865 0.497
Stabk girth {em} .0R5479 0444448 -0.060702 0016635 0190154 0374439 0.028224 0000399 -D.0S5048  0.013032 0,209
Single stalk weight  0.027638 0090548  -0.015037 0.000356  0.087466  0.814045  0.014453 000354 -0.045333 0 0010027 0.588

(kg)

Mo, of green leaf 0.004747 0118256 0022936  -0.000970 -0.082563 -0.181496 1065004 0000583 0021215 -0.007 180 -0.037
Leaf length {m) (.046067 .0.838056 -0.010538 -D.031768 0.063408  0.240694  0.031619 0001198 0.041373 -0.016349 -0.641
Leaf breadth {cm)  0.022019 A(L191380  <0.035770 0016635  (0,140747 0496186 036336 000167 0074373 0.00B21S 0.191
Sucrose percentage  Q.000774 J0280789 0016563 0000954 0086045  -0.283424 0.0 16207 -D000680 0021215 -0.028800 -0.590

" Under line figure indicate direct effect
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Chapter V

Summary and Conclusion
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CHAPTER YV
SUMMARY AND CONCLUSION

The experiment was conducted at the Bangladesh Sugarcane Research
Institute (BSRI) farm, Ishurdi, Pabna, during the cropping season of 2005-
2006. Twenty seven (27) sugarcane clones were included as experimental
materials of which two was considered as standard varieties. The remaining
25 were promising clones supplied by the Breeding Division, BSRI, Ishurdi,
Pabna. Out of 25 clones of which 19 were indigenous and 6 were exotic. The
selected clones were planted in 6m x 5m plot in RCBD design with 3
replications. Intercultural operations were done as and when required. The
study was undertaken to evaluate the existing variations, the inter
relationships of some important yield contributing characters with cane vield

and their diract and indirect contributions towards cane yield.

The analysis of variances revealed significant mean squares for different
characters indicated the presence of sufficient variation among the genotypes
for cane vield and its component characters. The genotype I 27-02 produced
the highest number of tillers and number of millable canes per hectare. The
highest number of millable canes per clump was found in I 65-02 and I 85-
02 The minimum number of millable cane per clump was recorded I 54-02
and K 88-65. The taliest genotype was I 191-02 and the shortest genotype
was K 84-69. Maximum staik girth was found the I 81-02 and single stalk

weight were obtained from the genotype 1 87-02, while the highest cane
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yield per hectare was found in the genotype I 27-02 followed by I 87-02 and
[ 100-02 (Table 2). The miximum number of green leaf were found in the
clones I 20-02 and I 85-02 (11). The minimum number of green leaf was
produced the genotype 1 13-02, I 87-02, K 88-65 and K 88-87. respectively.
The maximum leaf length was found in VMC 84-549 (2.11 m) followed by
K 88-92. K 88-65. I 191-02 and 1 27-02. The minimum leaf length was
found in the genotype I 85-02 (0.4m). The widest leaf breadth was found in
the genotype K 88-65 (7.16 cm) foliowed by I 87-02 and I 191-02
respectively. The test variety K 88-87 produced maximum sucrose
percentage (9.45%) in compare to standard varieties Isd 36 (9.13%) and Isd
16 (9.02%), respectively. The minimum sucrose content was obtained in I
65-02 (7.36%). It indicates that there is no variation among the test clones
and standard. The study also showed that the K 88-87 had the highest
potentiality for sucrose percentage among the genotypes studied. But the
genotype 1 27-02 could be considered as best genotype because of having
maximum number of tillers, number of miilable canes and cane yield per
hectare. This genotype was statistically similar with the maximum vielding

genotype I 87-02 in respect of stalk girth and singie stalk weight.

Wide range of variations were observed for number of tillers per hectare,
number of millable canes per hectare and cane yield per hectare. The
genotypic coefficient of variation was high for leaf length, cane yield and
number of tillers per hectare; moderate for number of millable canes per
hectare and number of millable canes per clump; and low for the rest of the
characters. Highest and lowest genotypic coefficients of variation were
observed for leaf length and sucrose percentage respectively. Heritability

estimates were high for stalk height, number of tiller per hectare, number of
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green leaf and single stalk weight. The value was moderate for number of
millable canes per clump and leaf breadth, while the rest of the traits showed
low heritability. Highest and lowest heritability was found in stalk height
and leaf length, respectively. High genetic advance was observed in number
of tillers per hectare and cane yield: the values of moderate number of
millable canes per clump and number of green leaf and low for rest of the

characters studied.

Genetic advance in percentage of mean was high for number of tillers,
number of millable canes and cane yield per hectare; moderate for single
staik weight and stalk height; and low for the rest of the characters studied.
Genotypic and phenotypic correlation coefficients among the characters
were studied to determine the association between yield and yield
components. In general, the genotypic correlations were higher than the
corresponding phenotypic correlation in most cases, suggesting that there
was fairly a strong inherent relationship between the characters. The
correlation coefficients between the number of tillers per hectare, number of
millable canes per hectare, number of miilable canes per clump, stalk height,
single stalk weight, leaf length and cane yield were highly positive
significant, but sucrose percentage and number of green leaf had highly

significant negative correlation with cane yield.

Path coefficient analysis revealed that the number of millable canes per
hectare had maximum positive direct effect on cane yield followed by single
stalk weight. Number of tillers per hectare had negative direct effect on cane
yield and high indirect positive effect via number of millable canes per

hectare. The penotypic correlation of number tillers per hectare with cane
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yield per hectare was positive and considerably high in magnitude. Number
of millable canes per hectare and number of millable cane per clump were
showed positive direct effect on cane yield. The high indirect effect was via
number of millable cane per hectare. Height of stalk had negative direct
effect on cane yield. The positive indirect effect was observed via number of
millable cane per hectare and negligible sucrose percentage. This indicated
that selection for more number of millable cane would give better response
in the improvement of cane yield in sugarcane. The direct effect of stalk
girth on cane yield was positive. Number of green leaf was found negative
direct effect on cane yield. The high positive indirect effect via millable cane
per hectare and low positive effect of via leaf length followed by sucrose
percentage was negative. The genotypic correlation with cane yield was

negative. Direct effect of leaf length on cane yield was negative.

The resuits of path coefficient studies indicated that number of miliable
canes per hectare and single stalk weight were the most important
contributors to cane yield per hectare. These characters could be chosen as

selection criteria for the improvement of cane yield in sugarcane.
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Appendix I Meteorological data during the grewing season of
sugarcane (December 2005 to December 2006)
Month/Year Average Dew Huomidity  Total Bright  Evaporation
Temperature point (%) rainfali Sun {mm)
(0%) ‘o) {mm}) shine
Max Min (hours)
December’ 05 2503 1332 1426 B2.46 0.00 6.90 2.24
January’ 06 2429 11.00 1285 34.18 0.00 5.51 2.20
February’ 06 31.61 1693 1872 85.57 0.00 7.72 2.66
March’ 06 33.98 1940 2071 72.03 0.00 8.46 4.63
Apnl’ 06 3570 2367 24383 B2, 88 91,04 751 5.28
May’ 06 3527 2466 2545 8573 127.20 7.08 595
June’ 06 33,87 2623 2663 36.57 14528 4 66 4.49
July” 06 32,55 2650 26357 B88.26 188.98 3.16 5.09
August’ 06 33.24 2648 2667 88.72 178.08 5.99 4.94
September’ 06 3238 2577 2648 90.26 289.15 5.08 4 09
October’ 06 3226 2410 2493 8586 477 7.83 312
MNovember® 06 28.88 1867 19.67 8430 0.00 6,22 248
December’ 06 2568 1374 1502 B3.04 0.00 5.88 238

Weather record at Bangladesh Sugarcane Research Institute. Weather Yard, Ishurdi,

Pabna.
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Appendix IL Analysis of variance of yield contributing characters in sugarcane

Sources of Degree
variation of

Mean sum of squares value

frccdom
Number  Number  Number  Stalk Stalk Single Cane yvield No. of Leaf Leaf Sucrose
of tillers  of of height girth stalk (t/ha) green leaf  length breadth  percentage
(1000/ha)  millable millable {m) (cm) weight (m) {om)
canes cancs/ (kg)
(1006/ha) clump
Replication 2 4.688 3265559 0235 000782 0.24091 0.01013 3757874 0.01235 0.2772 029272 2873
Genotypes 26 JOR3 S3%%  T7271%+  12.061**F  0.33407%* 0.43456* 0.10508%* 1260.192+* 4.20893%* 0.29509ns  1.9929%* L1374
Error 52 8.67Y 213,132 0.542 0.00147 023801 000176 25577483 0.05081 (.27834 015784 0434

## Significant at 1% level of probability
* Sienilicant at 5% level of probability
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