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GENETIC ANALYSIS OF LEAF ROLLING IN
Trnitieum aestivum L.
S.N. ngam and J.P Sr1vastava2

G.B. Pant Un1vers1ty of Agriculture § Technology, Pantnagar, Indla

No information is available about the effect of leaf rolling on
crop productivity. However, there appears an interest in the desirability

" of this character among wheat breeders.

It has beeﬁ'widely observed in Sahara desert grasses that their
leaves are rolled and perhaps, this phenomenoﬁ reduces transpirational
losses._ Under dryland farming this character may appear of some importance,
since folled leaves will ;ranspire less as compared to flat leaves and this
will .entail in moisture ;onservation.- Another merit of this character is
that rolled leaves allow more light to penetrate to lower leaves through ’
foliagé. However,.sufficient studies are needed to establish the desirability

of this ‘trait.

With the incfeasing interest of breederé in this charégter it
becomes necessary to understand the . genetic architecture .of this character.
Genetic information on this aspect is very meagre. Hsieh (1962) observed
certain marrow and rolled leaf mutants on irradiation in rice and reported
that th1s character was recessive and monogenically controlled. Basak et al.

(1971) 1nferred dlgenlc complimentary gene action for this character in Jute.
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Material and Methods

A5 xS ﬁiailél involving parents viz. Raj 829, WL 332, U? 245,
HD 1976 and UP 240 was prepared. The trial consisted of parents,. all
possible Fy's (including rcciprbcals), Fy's (without retiprocal#){ BCI's
and BC,'s (without.involvement of Fl reciprocals). It was laid out in
randomised block design with three replications during rahi 1972-73.
Parents, Fl's and back éross generations were fepresented by single 3 meter
ro.w plofs. For Fz;s, there were four rows in a plot. Row to row and plant’

to plant spacing was 23 cm and 15 cm, respéctively.

The fertilizers applied. were 134 kg N, 67 kg PZOS and 40‘kg‘K20,
per hectare. Total number of irrigation was five and each was given at

suitable interval.

In the present papér res'a'xlts cbtained from parents and Fl'é

analysis are being discussed.

Ten competiti,ve plants were selected in pérent; and Fi's for
récarding observations. Visual observations were recorded on ‘1 - 9' scale
considering all the leaves of the plant just after earhead emergence. Score
*1' represented flat leaves (notmal)‘ whereas '9Ff represented ..eﬁctremely rolled
leaves. In between scores were assigned depending upon the intensity of

rolling in leaves. Statistical analysis was carried out on plot mean besis,
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Tatle 1. Mean. squares from-combining ability analysis for leaf rolling.

Source . Degree of
fusfvdousiodinidy — T

" Freedon

General combining -

ability" ) 4
Specific combining |

ability . 10
Reciprocal éffects - 10
Error B ' 108

Mean Sauare

11.564**

0.427%*
0.177

0.119

**Significant at 1% level.
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The analysis of variance was cafried out.fﬁilcwing fhe method:b?
Fishei'{IQSS) gnd supplemented by Snedecor (1961). Combining éhility : -
analysis was carried out in’accordance>#ith model I, method 1 of Sriffihg
{1356 b); The.geﬁetic parameters were estimated dccording to the proc;dure
outlined by Hayman (1954) and as used by Aksel and Johnson (1963) for group

randomisation.

Results

Analysis of variance revealed highly significant différeﬁceé»émqng»»‘
the treatments.
Combining ability analysis:

Highly_significant general and specific cémbiniﬁg abiligy Qé;iaices
were observed for leaf rolling (Table l).; Greéterimagnitude of genéraf h
combining ability variance. {27.08 times) revealed its;major role in ?hg
expression of this‘chﬁracter.

Mean score for leéf Tolling and the combining ability effects of
the parents are presented in Table 2. Parents Raj 829 and ¥L 332 showed .
highly significant negative g.c.a. effects along‘with low mean score forv
leaf rolling. Other parénts HD 1676, UP 245 and UP 240 gavevhighiy signi— :
ficant positive g.c.a. effects along with Higﬁ nean scoré for leaf rolling.
This.inéicated that these parents were good combiner for. leaf ;olliné. .The‘
rer Sz performance of the parenté and their g.c.a. effects_weré~inAagreemeﬁt‘

with esach cther.
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Table 2. General combining ability effects of the parents and their mean
: -scores for leaf rolling.

Parents ) o Combining S Mean  scores for
ability effect leaf rolling

Raj 829 . o ' 1.go7xr ’ 2.460
WL 332 : ’ _ 12034 | f 1.852 -
w245 o c.4oger 6.516
ED 1976 : Lo : 8.000
w240 o 0.384%x - 5.884
C.D. at 1% level o oane -

(g; - g5) ' ' ; '
C. D. at 1% level - f_;f S o 10277
c.v. ' - S s
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Cross UP 245 x HD 1976 gave highly significant (20;66i)_£nd‘ui> 245 x
up 240 si‘gnificant&e_gggi_vg EZO'-“’G) s.c.a. effects. Crogs WL 332 x.’ HD 1976
had significant s.c.a. effect {0.455). Their mean score for 1ea§, rollir_xg
were 5.780, 5.038 and 0.455, respectively. llowévér. maximum intensity for

leaf roiling among Fl crosses was exhibited by HD 1976 x UP 240.. This cross

had non-significant negative s.c.a effect (-0.242).

Diallel analysis: ‘
'Validity _of the assumptions of diallel analysis was. shown by".'ff - Vr

analysis. Genctic :malyéj.s in ‘;cms of diz_lli-cl, crosé paramecters gave highly

signific.a_nt D cstimate (Table 3). " The ﬁl component was ndn—sigr.lificant. In

the absepce of significance o.‘f ‘{1 and !-f;,,;, ‘the signifiéance of i{z does not carry

any useful meaning. Highlyﬂ ;igni_ficarit and positive cstimate of;indicated

the non;symmetrical distributioﬁ of dominant and recessive alleies of each gene

and excess of dominant alleles among the parents. _

Graphic analysis: _ v

The Vr, Wr graph -for_"l‘e‘a.f' ro_ui_ng is presented in Figure 1.“ : "1‘11;:“
regression coefficient of‘('{r on Vr sﬁowcd significapt différeﬁ":;e £rom. zéro ‘ana -
non-significant divfférent‘e frqg; uqity. The proxiistity of regression 'l.in'eq‘ to -

the tangent .of limiting parabola revealed that leaf rolling is inherited with

little dominance.

Parents UP 240, Raj 829 and UP 245 fell rclatively closer to the
‘origin as compared to parents WL 332 and HD 1976. This showed the presencé of -

relatively more number of dominant genes in the former grbup of  parents.
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1

Components

Table .3. Components of genetic variation for leaf rolling.

Leaf rolling

i fhfiet e ihefiininsieier = N
D 6.821**
‘ t0.161
H, 0.761
1 *9.434
o4 0.647
2 15,393
2 R
ne ,0-634%
10.265
2 L 2.374%%
0,401
8.5
(/D). 0.334
(/4 0.213 i
;(KD/KR) _ 3.176
A
/R 0.980
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e ‘Discussion

Comb1n1ﬁg #bl*Lfy‘ana1v51s showed Plghly 51gn1f1cant g.c.a. and g.c a.
for léaf rolllnv. However, the greater macn1tude of g.c.a. indicated its
major role in the expression of thls character. Genetlc‘analySlslln ?grms
of diallel cross parameters indicated that additive genetic variance was
the sole component of genetic variation réspbnsible for the determination
of this character. Graphlc ana1y51s alse p01nted towards thd“Operatlon of
addltlve genetic variance. The hlghly 51gn1L1cant SpelelC comulnlng
ability obse“ved in comb1n11g ablllty ana1y51s may be the result of poollng
together of mon- 51gn1f1cant domlnance component of genetlc varlatlon and
other non-51gn1f1cant non—allellc interactions (. § s.c.a. = { D+ 1/24 AA +

{2AD + 4 DD:+ SRR 5. ‘Validity of tﬂe(agsumntionS'of diallel
analy51s does not all together ellmlnaféﬁthe»p0551b111ty of ncn-allellc
interactions. There could be some non-allellc 1rteractlon present'theugh
non—éignificant, Slnce wbeat is a self poIIlnatea cron, domlnance varlance

2
and non-allelic interactions { 47AD, 4 DD} can ‘not be exploited to its

adVantage. Therefore, significance or magni itude of s.c.az. or s.c. a. effect

'is not of much zmportance upless nybrld wheat program becomes a success.

‘Parentg HD 1976, UP 245 and UP 240 appeared to be good combiners -
for rolled leaves. These parents could be utilized in breeding plant ‘types
with rolled leaves. Hoﬁever, the value of rolled leaves in the yield
improvement is still to be substantiated by experiméntal data. Once if is
vdcne efficient plant types with rolled leaves can nasxlv be developed by

N

exploiting additive genetic variance,
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40, UP 245 and Raj 829 posséssed relatively greater

~

Parents UP
number of dominant genes controlling this character. Parents WL 332 and

HD 1976 had relatively more number of recessive genes. Crossés HD 1976 x

" leaves in F, generation.

Sunmary R

The genetic analysis of leaf rolling was carried out using Griffing
r1956 b) and Hayman (1954 méthodologies on 5 x 5 diallel. All the
analyses pointed towards predominant role of additive genetic variance

in the expression of this character. Combining ability analysis alse

I

ndicated highly significant s.c.a., but its magnitude was low when
compared with g.c.a. variance. Parents HD 1975, UP 245 and UP 240 were -
Tound good combiners for leaf rolling. However, there is need to

experimentally substantiate the desirability of this character in wheat.
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