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ABSTRACT 

, 
MODOSOIDic: series of wbeat variety; Chinese 8prinJ bas been utilised for locating genes on 
spedfie ~ roulnllling ifotein ~1:1n SeIedion 111, a recombinant of wbeat 

. and rye, whid! possesses l008-graih Wf!irJi'f'of61.1 g. This .-.ysis bas revealed tbat maJor 
geaes of ....,.em are 011 ch~ lA.of ~ 111. . 

, 
Key words: Monosomics, Chine~ Spririg~ w~eat-rye recombinant, gene location, protein 

content. . 

< 

A complete range of anetiPloid lines; nullisomics, monosomics, trisomies and 
tetrasomies in Triticum aestivum ~ar. thinese Spring was made available for analysis by 
Sears [1J. Since then these aneuploid Unes have been used for-understanding the evolution 
of tetraploid and hexaploid wh~a~ [2] for locating genes on specific chromosomes 
governing quantitative and qualitative characters [3-7] and for transferring desirable traits 
from alien species to breadwhectt [8, 9J.·n the present study, monosomic lines of var. 
Chinese Spring have been used to deterfnine specific chromosome(s) controlling high 
protein content in a wheat-rye recombtn~nt, selection 111, which possesses extremely 
high lOoo-grain weight (61-75 g):ilnd proteip 4X)ntenr(I5-16% ). Monosomic F2 data were 
analysed for .Iocatmg the gene( s)· for high protein cont~nt on specific chromosomes of 
Selection 111. i 	 I •i 

. ~ MATERIALS AND MEmODS 
j 

, 
Deficiency for gene Ph of. TritiCum aistivum has been successfully utilized in 

i 	 transferring desirable traits from Secale cereale to breadwheat through induced 
homoeologus recombination. A lot of variability has been generated for characters like 
rust resistance, spike length, spikelet number, plant height, grain yield, grain weight, 
grain protein content etc. These wheat-rye homoeologous recombinants have been 
designated as Selections. Selection 111 is one of them 'whichpossesses unique features of 
high lOoo-grain weight (61-75 g)·and high protein content (15-16%). This selection was 
chosen for locating gene(s) for high protein content on specific chromosomes. For this 
purpose monosomic plants (2n=41) in all the 21 monosomic lines of wheat var. Chinese 
Spring were identified cytologically and were crossed With Selection 1.11. The monosomic 
FI hybrids were identified -in all the 21 lines. Seeds obtained from these identified FI 
monosomic plants and the disomic FI (control cross of Chinese Spring x Selection 111) 
plants were space planted in the field .to raise F2 populations. 
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Seeds were harvested from all F2 plants and data recorded on grain number and grain 
weight from each plant (Table 1). From these data, 1000-grain weight was calculated. 

, Seeds thus obtained were anal~ for absolute protein coolent. / 

Seeds obtained from the monosomic, dis9mic F2 plants, ~ parents were ground in 
I. Udy Cyclotec Mill} A measured quantity ofwhole grain meaIwas taken from all the plants 
~; I 

~ aildused for protein estimation (%N x 5.7) by the Macrokjeldahl method on the 
! 

Tecator Kjeltec System n (10]. '\; . .-

TIIIJIe 1. 'PraIeiD .....,. .. Ita (II' ..e.....• of ~ ......J~ lDL'RIII!IIIjIIics of ..... ~~ 
.... SeL 111) ,. IoaItiac Ie-* ...:cllnlalaumes 

; 
i ,. 

Total protein tvalue 
in lOOO·grains 

. .. (g).. 
.Cbinesj: Spring ·'·3.5::1::0.11 

Sel.l11 
 9:8 ±O.t. 

"2 
Cbinese Spring x Sel. 111 4.7 ± 0.13 

Mono IA x Sel. 111 6.S±0.20 7;5·· 
Mono ~ x Sel. 111 S.2±0.19 1.9 
Mono m x Sel. 111 S,2±0.19 1.8 

Mono 2A x Sel; 111 4.3 ±o.tS 2.0 

:Moo02B x Set. 111 
 4.4±·0.11 1.76 
tofono2D x Sel. 111 • 4.5 ±0;19., 0.86 

,Mono 3A x Sel. 111 4.5 ±O.15 t I 1.00 
Mono3B x SeI.111 5.1 ±O.17 2.00 
Mono 3D x Sel. III 4.6;t0;19 0.50 

Mono4A x Set. 111 S.0±0.~3 1.66 
Mono 4B x Sel. 111 4.2 ±0.2t 2.08 
M0004D x Sel.lll/ ~·S.O ± 0.12'· 1.66 

Mono SA x Sel.l11 , 4.9±0.U 1.11 
Mono 58 x SeL III ! 

Mono SD x SeI.'111 
4~6±9·1S 0.50 
4.8 ± 0.16 2.00 / 

Mono6A xSel.ll1 4.5 ± p.13 1.11 
Mono6B x Sel. III 4S±·0.12 1.11 
Mono 6D x Sel. III 4.6±0.14 0.50 

i' 
Mono7A x Sel. III 4.9±Q.14 / 1.01l 
Mono7B xSel.l11 4.3::i:O.12 I .o.l8 
Mono 7D x Set. 111 4.3::i:O.13 J.i 2.17 

l 

I 
[ 

··Sipificant at 1% level. '- """ 

No. of' 
plants ~ '. 

16 
29 
34 

14 
16 
17 

21 
20 
20 

20 
13 
IS 

44 
16 
20 

14 
23 
24 

14.6', 
14.0. 
14.4 

33.5 
.... 30..4 
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most of the monosomic Fl have higher protein content than the disomic.Fl • Comparison on 
the basis of protein content is probably not correct. as the lines with high protein content 
have loWer grain weight. This indicates that the bigh protein content is not a result of 
increase in the absolute protein content but because of reduction in grain weight. 
Therefore, it would be more appropriate to compare the total protein contained in a unit 
grain number (in the present study 1000 grains). 

. The.. t~tal amo.unt of protei. in 1000 graj.n("of all the monosomic, disomic Fl and 
parents was calculated by the fQIl wing fof91tll8: 

. /' 

Quantity of protein = 
in 1000 grains(g) 

i .. 
. The ~alues thus obtainelft are recorded under .column "total of protein in 1000 
grains" (Table 1). When the~ 'va~~es are compared, .it is observed that only one 
line, lA, exbibitedbigher ampunt'of absolute..protein over disomic Fl' 

\ . . t ,';. '.. ... ~ .." ,,"'"'' " .... ' 
,. ,mSe6sS1oN 	 . 

, 	 " "~ 

. Genes affecting total protdin content ofwhe~t (T.~stivum L.) kernels or flour have 
. been associated with each of th421. chiomosomesin different varieties [11.12]. There are 
alSo reports suggesting involveJjlent of a few chrdmosomes for protein synthesis in wheat 
(13-18]. 	 t" 

~ ,1 --:-.-' 
In the present study, major geneEs) for high protein synth~is.. beside otlleTS:.-,.yith 

minor effects, have beenlOQlted on.chromosome 1A in Sel. 111, which alone is 
responsibleforincrease in PlotCip pt~uctivity per .-rain to the tune of37.94%. . 

The present study supJ10rls some previo~; investigations on mapping of genes . 
regulating prpteinsynthesis iI(some Wheat cultiv¥'&. Utilizing aneuploid analys)s, Brown 
et aI. [16] and Zehatschek et ~. [I8}"~ve sh~ ,iliat .chromosomes lA, 1B and 1D carry 
genes for protein ~thesis in the wh.e8t'varie~ .studied by them. Lawrence and Shepherd 
(17J have reported the involvement ofCi.U:pmosolnes 1A and 6A controlling tbis character? 

. . i 
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