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GENETIO YVARIARILITY FFON YIELD COMPONENTS
1IN SUGARCANE, Saecharwesm oficiaarnm L

*Khurshid Alam, Mohammad Sharil and Abduol Khaly

Investigations un the genetic variubility for yield companents
in sugarcane were conducted.  Number of tillers per plant, inter-
tiede length, cane thickness plant heigitt and sucrose contenrs were
the five major characters stodied. ALl 1he five traits ohserved had
fairly broad spectrum of genetic variability, Maximum wvariation
was however, reenrded jn sumber of tillers per plant where coeffi-
vient of variability value was 3816 while the ronge was 4 to 133
tiliers per plant,  Sucruse folivwed with a coeticient of variability
value of 3459, These characters, therefore, indicate faicly high
chances of improvement through appropriate selection  techninues,
Leust amonnt of variability was recarded in internode length and
plant height. Coefficient of variability values were 15,60 and 17.63
respectively.

INTRODUCTION

Abzence of sexual reproduction is perhaps the most fermidable constraint
to genetic improvement of sugarcane in Palascan. Pladoed and procise genstic
recombinations for redesigning the sugarcane plant arc not ovrdinarily possilie
under normal agra-climatic conditivns.  This has cansed 4 sctious depletion in
genetic variahility {or different morpho-cconomie charactors ultimately retard-
ing the pace of development of this important sugar crop.

Heritable variation has always engapged the attention of 1lhe breeders to
synthesise better elones.  Iligh degree of genetic vatiwtion and polyeenic ex-
pression of tillering in sugarcane hybrids was obscrved by Diabu and Ethirajan
(1962 wariation for sueruse contents was however, less. Saccliram spontaneum
serving as the male parent was thought to be the casse of enhanced shooting
and depressed tillering. A large number of morplhnlogically diverse clones were
siudicd by LO and Sun (1968 and a sizuable geaetic vuriation for plant height
was found to be the result of interaction of polvgenes with environments,
Raren {1974 alsy concluded that geneliv variability {or internode length and
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thickness is due Lo the large number of chiromnosomes and the penes in Ele
speries and sub species of Saccharam,  These findings were later snpported by
Nenw and Ramiver (1977} almost similar observatinons were repnrted by Rnach
{19771, A luree heritulde variation for sncroese, cane thickness and plant height

Lused om (In4+n) and [(n4 0] type of chiromasomal transmission was recorded,

The rescarch undet report wus also planeed to determine the availuble
Fange of genetiv variability for major vield components in clonal progeiies
developed fram {he opea pollinated fuze obtained from a luege nomber af canes

with diverse origin and attributes,

MATLERIALS ANI} METITOLS
The studies woere cartied oul in the Department of Plant Breeding and
Genetics, University ol Agriculture, Faisalabad in the year 1977-78. The genetic
material for these studies comprised 27 apen pollinated propenies {clones) of
Sugarcane AUS 1 Lo AL 27 raised from the following parents grown at Murree
Hills Suh-station, Charrapani (elevation +00Q {t}.

1, Col-d 6, lL-4 11, COL-72
2 B4 .o UeL-BD 1z, Col-7

3. AU G TR S P 1% L-3

4, S-2770 Y, LA .-2R5 14, 1L-19

5, COL207 10, Cax.-29 15, COL-6!

Threee connmnerciad varietics viz, Col 54, L-118, L-116 were also included
in the studies,  The sowing was done in the held duaring the Ist week of March
1977, using tandomized complete block design of Jayuut with 10 replications.
Al thirty clones were represented in cach replication having three guarded
plants raised from single eyed setts, The plaut ta plant and row to row distance
was 3 §t. FExperunental pepulation received tie normal agronmmic and plant
protection care, Data on the following five cliaracters were recorded om a single
arded plant for each clonal line in all the ten replications,

gu
1. CTillersfplant.
2 Anternode length
3. Cane thickness
4 IMant height
5. Sucrose contents (Pol per centl.
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Analysis of varianice was done to determine significance ol wean difier-
ences. Tuncan’s new multiple ranpe test was upplied where the asaus wore
significant. The standard deviation and coefficient of variahility for vach
character werc computed as suggested by Steel and Torriv [§96i;,

RESIUTLTS ANT DIRCLUTSSI0NS

Tillering in crops like sugarcane is an imporfant vield componceond, A
teference to table 111 indicates that of ull the five characters studied lorgest
amnunt of variahility wasrecorded for this character. Coofllcient of variability
value being 38,16 while the range of actoal tiller prodoction was 4-13.3 stalks
per plant prodoced respectively by AUZ 9 and AUS 17 (Talde 1), The dillwr-
epces i nnmber 0F t1llers are obvioasly genetic and the wide rappe of variation
indicates that several indepondent ganes are possibly invelved o tle desvelop-
ment of this cnaracter,  HBincs the cane hybreids dnvalved in thes stndy were the
Gy pulbinated progeoics of hieteroevgaws parents, the variation in tiller pra-
Juetinn may have been causzd by reoenbination uf wvarioms genetic factors
conteling tiller procloction. Saceharnn spreies are conplex pelypplobds kiown
for meiotic inslalility, therelore, tids ditfercutind tllering can alane Lo scrilued
o unewen distribution of chromosnes during gametogenesis,  Keporls curlicr
publ]gllcd_ by Colaman & af, (1962 and Price 1983} vegardiag polygenic control
of tillering also suppnrt  thse findings.  Luast magnitwde of varmbility was
however, ohservad for internode lengrtln wheree the cocllicient ol wariability was
15 60 nnd the range 1ested Detween 1364 40 1239 cm (Tilde 11L1- The clome
4175 22 had the limgest internesles (1934} while the sheartest {13.04) wore
ohtained in clune ALTS 24 Slable 13, Loth hawover, were not sigaificaontly
Aifferent than several other clones in the test, This lower wmonnt b variation
ahvinusty saggests that relatively loager genetic factors were available in Lhe
pnpulatian far recombination and 3 this be tuken as the generalized picture,
there is comparatively lesser scnpe for the improvement ol this clharacler,

Fxistrnce of many getes controdling internmde length has boen reported by
Paren (1974, Althongh their mearparation is certainly comlitioned By nnegual
gametic disteilmtion of chromosnmes yet incidsion of more clones careving such
genus il a Ty bridization progeamme may augi nr this variahility,

The results pertaining to cune thickness summarised in Tuble 2 amd 3
indicate w fairly wide range of variation tur this character. CocMicient of var-
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TAREE 1, Mean radoes for snondier of Gifloes aand dnferaode Loapth thede slendard
errur amd sfdlintical n'r'.-_{i.'-';.'ric'a-.lii'r’.

Sr. to. of tillers per plant Internode length (cms)

ha Clone - = —— e e ——_———_—— —
Mean Et. Sig. fean tt. Sig.

1 AUS 1 L brodefgh 16 78 bede

2 Alls 2 79 -~ fghj 1810 ab

! AUS5 3 95 cdr-fghi i5.42 afghi

4 AU 4 12.8 ab 15 73 coafgh

B AlJs B 121 abe 18 80 cdefp

B ALS & 11.3 abed 15.56 bedefg

7 alus—7 101 abcdelgh 16.56 bedef

! Als 3 7.8 ghij 1541 cfghi

g AU -2 40 K 18.16 afghi

10 a5 -10 10.7 abcdefg 14 75 efghi

1 &US - 11 B.7 defghi] TR 49 afghi

i2 AUS 12 105 abodefg 16.0% cdefp

13 AUS 13 1.5 ahiik 14.60 fghi

14 AUS 14 7.8 ghij 16 B boda

15 Al 15 4.4 cdefghi 17.72 abs

16 AUS—146 10.C6 abcdefg 16.66 detghi

17 aJs 17 123 a 15.67 cdelghi

13 AUS 186 6.8 bijk 13.693 Aghi

19 ALl 149 1M1 abedef 13,64 hyi

20 Aus 20 11.6 .ghcda 17 .80 F:1v%

21 AU, 21 8.3 efihij 15.04 efghi

a2 Alds 22 12.8 ak 18.39 4

23 allsy 23 111 abodef 16.08 bcoefy

24 alls 74 6.5 ijke 13 B4 i

25 ayus 26 10.3 abcdefgh 1463 efghi

26 ALS 26 101 abddefgh 15.04 detghd

27 a5 27 94 cdefghij 15 53 eighi

28 L-118 6.4 ik 16.99 codetyg

24 L 118 6 0 13 16 51 bedetg

30 Col 04 8.6 defghij 14 66 efghi

I 0.8750 0828

Clongs naving the sum: letters do nat differ signiticantly at & percemt lavel of

signilicance by uncan's Now YMu'tiple range 1esrt,
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TABLE 2. Mean vafurs for cane thickness, plant feight ard sucrese conlenls, Lhefr

standard erroy and sialistical significancs,

Cane thickness Flant height SuCrose contents
Sr. {drm]
Na Clong ————ame —— T
Mean St Sig. Maan 5t Sig. Mean  5i. Sig.
L AUE -1 2.58 bede 2322 efgh 15.14 bicda
2 A5 -2 2.09 ghi 21.08 ah 13.20 ijk
3 AUS 3 1.73 kim 2870 cdet 16.32 a
4 AUS - 4 2.37 cda 23 0b fgh 13 37 hijk
6 - AUS-8 197  hij a0.28 b 1490  =brdefg
i} AUS—E 1.81 ijkl . 23.29 efgh 1212 Kl
1 AUS=T 1.73 ikl 2B.48 b 13 63 elghijk
8 ALS -8 2.10 ghi 23 32 efgh 13.42 ahijk
9 AUS—3 ay a 23.13 eigh 13 84 dghijk
10 AUS—10 1.68 Im 24 .60 daig 15.03 nbraoefg
i1 RUE-11 1,82 n 24.24 efgh 14.66 bodefghi
12 AUS—12  2BD bed 26,29 cds 13.71 efghijk
13 AUS-13 208 ghi 2377 efgh 1480  abcdef
14 AUS-14 194 i 22.25 fgh 13.03 ikl
16 RUS—15 183 rm 28.30 bed 16.06 abodef
16 AUS—16 2.2 afg 26 .60 cde 14 93 abcdefg
17 AUS-17 1.68 Im 24.48 efgh 16.05 ab
16 AUS—18 2.02  hi] 2418  efgh 15.40  abcd
1% AUS-19 228 dof 22 07 fah 13.92 defghij
20 AUS-20 203 ahi] 26.91 bcd 15.M abcdefgh
21 AuUs 21 1.3B n 24 05 efgh 11 .60 |
22 AUs 22 282 b aza a 1313 ijk)
23 AUS 23 1 B4 ikl - 25.59 colaf 14.44 defghi
X4 AUS 24 203 tij 25 81 caf 13.23 ki jk
26 aUs 2B 213 f{ghi 26 81 cd 13.91 elghij
26 AUS -268 287 bz 23,26 efgh 15 86 aho
27 oAUS 27 1.9 ik 24.54 afg 15.47 apcd
28 L—116 2.43 cda 20 86 I 16.08 ab
29 L1118 2.66 be 24.45 efgh 14 55 cdeafghif
30 Col—54 2.18 efgh 24 80 coef 15.00 abcdefg
8 E. 0.0775 1124 0 483

Clones having the same |¢iers do not differ signiticantly at 8 percent |evsl of
significance by Duncan’s Now Multipla range test.
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TARLE 3. The vange of vaviabilily, mean and coeffizfent of variabilifv of fre pland

charavicrs.

Cliwracters Unit Range Mean S, Cv B
1 Xo. of tillers per plant 4-13.5 944 3.60 IR A
2 Jntergade length cim 13.04-19.349 13.81 .34 1560
3 Cane thickn:ass cm 1.38-3 17 2.13 .44 21.05
4 Plant height dm 20.86.32 41 M 4y 4.1 17,61
5 Sucroge contents (Pol %) 11.69-16,32 14,33 3,81 34,80

ability vulue heing 2105 while the tange was 1,38 45 3 17 e, A naw clone
ATIS 9 seoring maximum thickness of 317 cin. excelled the other cntrics by o
sipnificant murgin,  The least valae of 1.38 was recorded in variely Als 2|
which was however, not significantly dillerent than AU 11, Pattern of wvurie-
{ion thus sugeests that a number of genes ate also invelved o the development
of this characeer und the dillerences in thickness may have heen produced
throuph ecumbinalion of these genetic factors,  The changes in cane thickoess
can also be caused throongh wrrepcular meiotic bebaviour ol sone ciones duoring
sexnal reproduction,  Almost identical hadings have been reparded by Partla-
sarthy (1951) Colemun ef @l (1%62] Price (1963) und Nena and Ramiven (1477,
Most of the patental lines af the clones under study vl faichy 1all statuce and
thers woere not very sluy diflerences far height.  Relatively lurger vuriation [or
heighis was hewever, nhaerved in the seedling clones,  The cocllicient of viriabi-
ity value was 17.61 and range of height was 20086 to 3241 dm (Table 3). The
r_lulun;- AUS 22 was Lhe talleat {Lable 20 and signillcantly betler than all others
wihiie T-116 happencd do be the shortest (20086 din} and was signiflcantly smaller
thano all other lines inclnded in test,  The trend obvinsly sigersts that there
were diffierent height genes o the parentul population and new combinations
catsed incteased height an clonal lines, Mejotie Irregedanity enee agan may also
be the canse of differential Leights exhibited by the pepalation,  Similar
ebservativis were earlicr reportad by Koach (1977) ascrining difierences o najor

morphelngical chiaracters to uneven distriution ol eliramosomes,
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WARIABILITY IN SUGARCANME

The sucrose contents deserve prime considerution in all can Rreeding
programmes.  ln the present studies an apprecialle wvarlability ot sngar
contents was recorded and the sucrose ranged from 11.0% to 16,32 per cent with
corfficient of variability value of 34.5% { lable 3. Topscorer wus AUS 3 which
was hewever, closzly followed by several othur clomes ( Talles 2], Althoupl the
top value recorded is not very high vet it points to the possibilily of ogerove-
ment in this impoectant trait,  The geoes boosting suerose are prosont triaat]y
in noble types and hybridization with wild canes usvally manifears Jdeprossing
eff -cts. The quantum of anble hlaad thepefore, divcctly influences the suctose
vield, Most of the parental lines had spontancom blood swmd  this fackor aaay
have reflected in the progency.  Bat an appreciable coelMeicnt of varililty
points to the possibility of improvine sucrese througin an aparepricte breeding
procedurs,  Studying the preseat fndings oene tends to believe that duminizshed
variability for certain important cconmnic churacters is perhips net the only
jssue.  Absence of an opportonity [or attompting well concsived penetin recom-
binations is the real obstinate problem in the process of prolucing beiter coonwes
for various producticn situations.
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