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ABSTRACT 

The RID subsdtutiODs was stueJiEP. through Giemsabanding and their correlatious with kernel 
cbaraders determined in 64 hexaploid spring triticale strainsIvarietfes. Karyotypic llD8IysIs 
revealed that 15 sttains bad fdo complement of rye ehromosomes, wblle others bad only 
replacements of ODe (in 35 strains) or two pairs of rye chromosomes. Preferential RID 
substitutiODs were DOtk:ed with chromosome 2R being replaced in most cases, folloWed by 
5R and 4R17R, In DOlle of the straios studied ehromosome IR __ replaced. Triticale strains 
with 4R17R substitution exIIibited lower degree of kernel sbri~ with bigber values for 
test weight, 1000ken'lel weight and volume of water displaced by tOO-kernels. But 2R, 3R, 
or SR replacements resulted in high kernel shrivelling. Any two of these substitutions present 
together in one triticale, had cumulative effect. The 2R12D substitution lines exhibited higher 
seed set, whereas 4R14D substitution resuJted in medium seed set. The seed set was OOnsiderably 
high when both 2Rl2D and 4R14D oceurred f81ether. Seed set wM low wben 3R and 5R 
were substituted alone or together. 
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Large scale RID substitutions have been reported in the· secondary heXaploid 
triticales [1]. Initially the rye chromosomeli in triticale were identified oll\the basis 
of karyotypic studies, but the identification of im:lividual rye chromosomes has 
become easier with the availability of Giemsa staining technique. The heterochromatin 
content of rye chromosomes in triticales was negatively correlated with kernel 
shrivelling [2]. The present communication reports results of a' study on RID 
substitutions through Giemsa C-banding and their correlations with kernel ,,-haracter~ 
in 64 hexaploid spring triticale strains. 

MATERIALS AND METIIODS 

Seed material. 'Sixty four hexaploid triticale strains/varieties, obtained from 
different countries including USA, Mexico, Australia and India, were used (Table 1). 

Identification of rye chromosomes by Giemsa staining method. For identification 
of rye chromosomes in different triticales, modified Giemsa banding teChnique [3] 
was employed. Rye chromosomes were classified according to Naranjo et al. [4J. 

Kernel characters in triticales. Data on the following kernei characters were 
recorded as means. of five plants following Darvey [5]: i) average seed set: classified 
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as low « 50%), medium (50-65%), high (> 65%); ii) tOO-kernel weight (g); iii) 
volume of water (ml) displaced by tOO-kernels; iv) kernel shrivelling (visual obser­
vation): classified as very low, low, medium, and high; and v) test weight: measured 
as mass per 100 litres of bulk volume. 

RESULTS 

RID SUBSTITUTIONS 

The results of Giemsa staining in 64 hexaploid triticale genotypes for identification 
of rye chromosomes (Table 1) revealed that 15 strains had full complement of rye 
chromosomes (seven pairs, as revealed by 14 banded chromosomes). In the remaining 
49 strains, there was replacement of one or two pairs of rye chromosomes. in the 
35 triticale strains .exhibiting substitutions for one pair of rye chromosomes, 2R was 
replaced in majority of strains, followed by 4R17R, 5R and 3R. Even in the strains 
with substitutions for two pairs of rye chromosomes, 2R along with 5R was 
preferentially replaced in most cases. In none of' the strains studi~d chromosome 
lR was replaced. Chromosome 6R was substituted in only one strain. 

Table 1. Data on different kernel characters of ·hexaplold triticales 

Triticale strain Rye' Average 1000kernet Water diS'.:' Kernel Test weight 
or variety chromosomes seed set weight (g) placed by shrivelling (kgllOO 

replaced ('Yo) 1000kerneis litres) 
(ml) 

2 3 4 5 6 7 

Beagle None 79.4 3.04 3.41 Low 68 
Carman None 73.6 3.01 3.08 Low 64 
Civet None 62.4 2.49 3.04 Medium 57 
DTS 216-8 None 53.7 2.38 2.69 High 56 
DTS702 None 54.4 2.52 2.71 High 53 
DTS829 None 51.4 2.63 2.84 High 57 
OTS 1003 None SO.7 2.71 2.79 Medium 59 
Panda 6 None 51.6 2.64 2.71 Medium 61 
Rahum None 49.9 2.57 2.69 Medium 59 
T527 None 57.7 2.49 2.80 Medium 60 
UC70 None 54.3 2.51 2.58 Medium 60 
UC72 None 52.4 2.52 2.65 Medium 59 
UC 101 None 51.6 2.61 2.75 Medium 57 
UC 103 None 52.3 2.49 2.54 Medium 52 
UC 109 None 50:4 2.60 2.65 Medium 51 
6TA531 2R 76.5 2.91 3.01 Medium 53 
Beaver Arm 2R 75.6 2.68 2.78 High 53 
Coorong 2R 86.8 2.71 3.22 Medium 56 
OTS6-1 2R 81.4 2.46 2.69 High 53 
DTS701 2R 75.5 3.01 3.21 High 54 
DTS703 2R 78.5 2.89 2.98 High 56 
Mapache 2R 81.3 2.81 3.01 High 57 
T470 2R 76.4 2.61 2.84 High 55 
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KERNEL CHRACfERS VS. RID SUBSTITUTIONS 

The data on various kernel characters (Table 1) reveal that kernel shrivelling 
was medium to high in most triticale strains. Kernel shrivelling, in general, showed 
negative correlation with l00-kernel weight, volume of water displaced by 100 kernels, 
and test weight. Kernel shrivelling was comparatively lower in the strains' carrying 
4R14D substitutions, and high in 2RI2D substitution lines. Seed set, in general, was 
medium to high in most strains.. In aU the strains where 2R,·either alone or along 
with some other rye chromosome, was replaced, the seed set percentageS were 
considerably high. On the other hand, substitutions for other rye chromosomes did 
not influence seed set noticeably. 

DISCUSSION 

There were at least 1-3 RID substitutions in most of the secondary hexaploid 
triticales reported earlier [6, 7]. The resuits of the present study based on Giemsa 
staining technique confirm these observations. It was also observed that preferential 
substitution for certain rye chromosomes, e.g. 2R. was more frequent as compared 
to others. Other studies [S--10] also reported that majority of the triticales studied 
showed replacement of 2R. foUowed by 4R and SR, but none of the strains lost 
chromosome lR. .... 

All RID substitutions, with the exception of 4R17R. h~ve resulted in high 
kernel shrivelling, suggesting that 4R14D substitution was more favourable for grain 
development. The improvement enhanced under combitted SUbstitution of 6R and 4R 
(T 1116). It was earlier reported tnat the most important rye chromosomeS responsible 
for kernel shrivelling are 4R, 61<. and 7R [11]. Loss of heterochromatin from these 
chromosomes leads to improvement in kernels, but once they have lost heterochromatin 
further loss of heterochromatin or substitution will not cause any improvement in 
the kernels. Positive relationship between 2RJ2D substitution and high kernel 
shrivelling has been reported [11, 12]. The improvement in aU· kernel characters 
observed in the triticale varieties Beagle and Carman, despite the presence of full 
complement of rye chromosomes (Table 1) could be due to reduction in the total 
heterochromatin content without any substitution [11J. The presence of substitutions 
among A, B, and D genomes or translocations between A, B, R and D genome 
chromosomes might have also contributed to such improvement. 

The 2Rf2D substitution alone or in combination with additional substitutions 
resulted in· higher seed set, suggesting that chromosome 2D is responsible for seed 
fertility. The presence of female fertility genes on chromosome 2D has already been 
reported (13) 
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