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Morphological Traits of Trisomic Plant in Durum Wheat

Sea-Kwan Oh* and Masawo Kamanoi**

ABSTRACT : The morphological traits of different types of primary trisomics(2n=28-+1) in
durum wheat, Triticum durum var. hordeiforme(2n=28 AABB) were compared with disomics

(2n=28) through the examination of reciprocal gene action on the extra chromosomes. However

it was not easy to distinguish morphologically the trisomics containing A genome from those

containing B genome. These results suggested that the chromosomal location of the major genes

for some morphological traits exists on homoeologous chromosome. It is important that these

results revealed the homoeology and linkage groups of both A and B genomes in durum wheat.

These primary trisomics will be valuable materials for the trisomic analysis and genetic mapping

on the chromosome of both A and B genomes in durum wheat. Furthermore, it must be useful
for the evolutionary study of Triticum durum(AABB) and Triticum squarrosa(DD) by way of
the ancester species of Triticum aesitivum(AABBDD).

Key words : Durum wheat, Triticum durum var. hordeiforme, Morphological traits, Trisomics,
Extra chromosome, Dosage effect, Homoeology, Linkage groups.
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Table 1. The morphological traits

in primary trisomics of durum wheat, Triticum durum var,

hordeiforme
Homoeologous ) Morphological traits
ines
group Leaf Stem(culm) Spike Grain Others
Tri-1A Tender, Shghtl.y, dense Yellowish,
pale green yellowish large
1 . .
Tri-1B Tender, Shghtlly, dense Yellowish,
pale green yellowish large
Tri-2A Slender, longer,  Slender, Thin & Smooth Narrow &
drooping, longer long awn dark seedling,
dark green deep wax
Il
Tri-2B Slender, longer,  Slender, Thin & Smooth Narrow &
drooping, longer long awn dark seedling,
dark green deep wax
Tri-3A Broad, short, Thick Wide, dense Small,
stand erect flag circular
i leaf
Tri-3B Non-examined
Tri-4A Long, wide, Longer, lax Emaciated, Pseudonormal
tough large
v A A .
Tri-4B Long, wide, Short Normality, lax Small, light
tough brown
Tri-5A Pale green, Short Compactoid, Emaciated, Erect habit at
white color short awn large seedling stage
glumes
\4
Tri-5B Pale green, Short Normal size Emaciated, Erect habit at
white color large seedling stage
glumes
Tri-6A Stiff, wide and Short, S@l],
dark green, tough circled
upward flag leaf
Vi ; .
Tri-6B Stiff, wide, dark  Short, S@all,
green, tough circled
upward flag leaf
Tri-7A Narrow, Short Longer awn Emaciated, Dwarf, weakly
pale green large slow maturity
low fertility
Vi
Tri-7B Narrow, Short Longer awn Emaciated, Dwarf,
pale green large light wax,

slow maturity
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Table 2. Dosage effect in culm length and leaf traits of trisomics compared with disomics

Homoeologous Lines Culm 1st leaf 1st leaf 1st leaf 2nd leaf  2nd leaf  2nd leaf
groups length length width index length width index
e DG et e et tre e ree s see s s ee e

I Tri-1A - 96 - 6.3 - 1.8 — 44 — 82 — 2.8 — 55
Tri-1B —10.8 - 72 - 6.0 - 1.0 — 84 - 78 0.5

I Tri-2A 9.9 20.1 —22.4 56.4 12.4 —18.9 39.1
Tri-2B 18.5 4.6 —20.6 31.7 3.0 - 18 26.4

I Tri-3A 1.9 2.4 9.3 - 95 -11.3 10.3 —19.0

Tri-3B - - - - - = -

i Tri-4A - 2.2 27.5 12.9 14.0 5.9 5.9 10.4
Tri-4B —10.8 - 11 16.0 —14.5 15.3 15.3 —15.0

v Tri-5A -17.7 - 5.0 -10.0 6.3 —-11.7 —11.7 12.6
Tri-5B —17.6 — 8.2 —13.0 6.0 —10.5 ~10.5 8.0

Vi Tri-6A - 6.2 - 91 13.7 —18.7 10.8 10.8 — 4.0
Tri-6B — 4.9 — 6.1 1.1 ~ 4.8 - 19 - 19 — 5.2

v Tri-7A —10.4 26.4 —18.4 52.8 -13.6 —-13.6 35.4
Tri-7B - 7.7 19.4 - 6.9 28.7 — 94 — 94 20.0

Disomics 152.0cm  27.0cm 159 mm 16.7 33.4cm  14.9 mm 22.3
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Table 3. Dosage effect in spike and seed traits of trisomics compared with disomics

Homoeologous Lines Spike Rachis Spikele- Spike Seed Seed Seed  Seed 100 grain Fertili-
groups length length tsno. density length width index size  weight ty

I Tri-1A — 9.3 -—111 4.8 18.0 10.7 33 — 13 6.9 3.9 -19.2

Tri-1B —11.6 —14.8 —12.5 8.9 21 — 6.3 121 — 44 —17.7 —22.7

I Tri2A — 35 —67 —75 —09 3.0 —127 19.3 —-10.2 -—-255 —40.7

Tri-2B — 26 —20 —83 — 57 0 - 30 42 - 30 71 —51.6

m Tri-3A  — 8.0 12.3 2.9 17.3 123 - 02 -11.9 -11.8 -—-10.2 —29.3
Tri-3B - - - - - - -

N Tri-4A 20.1 22.2 137 — 7.3 0.7 150 —12.0 15.9 12.8 —25.3

Tri-4B — 0.8 — 2.7 7.0 101 - 72 —42 —54 —89 -—-134 -—-26.6

v Tri-bA —24.8 —250 —135 61 —-04 —-12 —-1.1 —20 —66 -—353

Tri-5B 0.8 1.0 —-10.7 —11.9 5.8 2.6 3.2 81 — 4.0 —445

W Tri-6A — 86 —143 — 6.8 11.4  -10.9 6.6 —160 — 56 — 49 —19.6

Tri-6B 5.3 6.9 7.4 0.8 = 5.0 6.1 — 83 0.8 104 —17.6

I Tri-7TA —126 —13.1 —156 — 0.4 1L.0 3.5 6.9 15.3 11.2  —52.2

Tri-7B — 55 —-142 —96 - 16 11.8 3.1 8.1 15.0 19.9 —45.2

Disomics 10.2cm  9.1cm 22.5 24.9 7.9mm 3.2mm 2.5 25.8 52.1mg 86.4%
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Table 4. The correlation coefficients among 11 traits of durum wheat trisornics

Traits 1 2 3 4 5 6 7 8 9 10

1. Culm length -

2. Ist leaf length 0.13 -

3. st leaf width 0.26 -0.12 -

4. 2nd leaf length 0.24 0.84* 0.05 -

5. 2nd leaf width 0.27 -0.31* 0.86 —0.14 -

6. Spike length 0.62* 0.44* 0.50* 0.53* 0.39* -

7. No. of spikelets 0.3 -012 0.75" 0.09 0.68* 0.68* -

8. Rachis length 0.54™ 0.39* 0.46* 0.49™ 0.31* 0.92™ 0.72* -

9. Spike density —0.10 —0.61* 0.38* —0.48* 0.43* —0.32* 0.38  —0.40* -

10. 1st leaf index —0.41* 0.51* —-0.81"™ 0.23 =083 -0.30 -0.67 -024 059" -
11. 2nd leaf index -0.22 0.61* —0.68™ 0.51* —0.86™ -0.13 -0.58* —-0.09 —0.64"  0.90™

*and *, significant at the 5% and 1% levels, respectively.

Table 5. The eigenvectors of principal com-
ponent analysis(PCA) in 11 morpho-
logical traits of durum wheat tri-

SOMICS

Traits z1 z2 z3
Culm length 0.101 0.222 0.703
1st leaf length 0.481 0.163 —0.205
1st leaf width —0.280 0.323 —0.209
2nd leaf length 0.445 0.219 —0.201
2nd leaf width —0.337 0.2563  —0.051
Spike length 0.103 0.588 —0.103
No. of spikelets —0.201 0.400 —0.034
Rachis length 0.076 0.493 —0.091
Spike density —-0.347 —0.161 0.021
Ist leaf index 0.523 —0.092 0.004
2nd leaf index 0.524 —0.042 —0.078
Eigenvalue 5.11 3.47 1.18
Proportion (%) 42,37 28.96 12.23
Cumulative(%) 42.37 71.33 83.56
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Fig. 1. Scattered diagram of 1st(z') and 2nd
(z?) canonical variable obtained from
discriminant analysis on 11 morpho-
logical traits of disomics and trisomics
in durum wheat.
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