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Abstract Triticale (Iriticosecale Wittmack), is one of the strategic
cereals in Iran and plays a crucial role in industries and livestock
production. The current study was carried out with the aim of using
image analvsis to identify the specific traits of triticale and to register
the best varieties in national DUS test. The experiment was conducted
during 2023-2024 growing season at the experimental station of
Razavi Seed & Plant Knowledge-based Institute, Mashhad, Iran. The
field experiment was carried out based on a randomized complete
block design with three replications. Five introduced cultivars of
triticale were considered as the experimental treatments. For precise
evaluation of candidate cultivars image analysis was conducted using
standard indexes introduced by UPOV. When the straw pith in cross
section was examined, cultivars Bl and Bl were significantly
superior in compared to Al, A2 and A3. For instance, the value of this
traits in B1 cutivar was observed to be twice more than Al. In terms
of stem density of hairs on neck, the lowest value equal to 5 (DUS
criterion) was detected in A3 cultivar, which was significantly lower
than others. Furthermore, after checking ear distribution of awns, no
significant difference was observed between the treatments.
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Materials and methods The experiment was conducted during
2023-2024 growing season at the experimental station, Razavi Seed

& Plant Knowledge-based Institute, Mashhad, Iran The field
experiment was carried out based on a randomized complete block
design with three replicates. Five cultivars of triticale including the
candidate cultivar were considered as the experimental treatments.
According to the local practice, the field was prepared by applving
plow, disk, and leveler and then plots (2 m long * 1 m width) were
designed. Between plots and blocks 2 m space were kept as buffer
zone, respectively. According to the irrigation method, seeds were
sown (250 per m®) at 2.5 cm depth with 25 cm distance between
rows on 4" of october 2023. In the farm, no herbicide or fungicide
were applied and weeds were controlled by
methods. During the growing season, plant length index was
measwred in the pre-physiological stage. Moreover, straw pith in
cross section and ear distribution of awns were recorded in the
phvsiological progress stage. Besides, stem densitv index on the
neck was determined in the flowering stage. Finally, seed
harvesting operation was implemented on 6™ of July 2024

To record the indexes of the plant indicators in cultivars, the micro-
scale imaging method was done using image spectra processing
program (stereo microscope, OPTIKA) and Mosaic 2.1 software.
The analysis of variance and LSD test (P < 0.05) were performed
using SAS 9 4 software.
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Introduction Triticale (Iiificosecale Wittmack) is one of the

strategic cereals in Iran and plavs a crucial role in industries and
livestock production, and can considerably boost the national
(Ghodsi et al, 2016). The requirement for this
improvement is to achieve superior cultivars to be compatible with
ecological situations and environmental conditions. The
advancement of the national triticale development program is
performed regarding the introduction and commercial registration
of cultivars that are compatible with the climatic and
environmental conditions, while having a higher vield and better
fodder quality. Such adaptation is basically possible through
increasing the resistance of the introduced wariety against
environmental stresses (Saed-Moucheshi et al | 2021). Achieving
the crucial strategies are through the identification and introduction
of compatible samples that have a higher potential in terms of
quality and guantity compared to existing or control wvarieties.
Obtaining superior cultivars is achieved through the
implementation of controlled experiments with the aim of
commercial registration of considerable cultivars, which is
completed under the supervision and support of “Seaed and Flant
Certification and Registration Institute” in Iran. In this regard, the
basis of tests is regarding VCU (Falue of Cultivation and Use) and
DUS (Distinctness, Uniformity and Stability) Testing that can play
a special role in distinguishing the best samples. The DUS test is
based on 3 mentioned algorithms (differentiation, uniformity,
stability) implemented simultaneously in the research related to the
registration of cultivars (Gilliland et al., 2020). About the
registration of triticale variety, traits such as fluffiness of the spike,
scattering of ribs, or transverse cutting of the stem are among the
important criteria that are studied in connection with the DUS test
(Raghu et al., 2023). In other words, it is necessary to perform
these tests to identify and record such indicators that have a
significant advantage over the controlled samples. The application
of image analvsis may recreate a special function, as a new and
practical procedure, in identifying superior indicators; because this
technique, with a much higher and more accurate microscale than
the common identification instruments, can help to record
distinctive traits between treatments (Tavakkol Afshari et al,
2024). According to the mentioned cases, the cwrent study was
carried out with the aim of using image analysis to identify the
specific traits of triticale and to register the best varieties in the
DUS test.
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Results and Discussion Analysis of the variance of the experimental
treatments in the triticale plant under the influence of DUS tests is
presented in Table 1. From the results, indicators such as plant height,
straw pith in cross section, ear distribution of awns, and stem density index
on the neck have been studied. The results showed that there was no
significant difference between the tested cultivars in terms of plant height;
however, among the treatment, Al had the highest height and B1 with the
lowest recorded walues. When the straw pith in cross section was
examined, cultivars Bl and B2 were significantly superior in compared to
Al A2 and A3. For instance, the value of this traits in Bl cutivar was
observed to be twice more than Al. In terms of stem density of hairs on
neck, the lowest value equal to 5 (DUS criterion) was obtain in A3 cultivar,
which was significantly lower than others. Furthermore, by checking ear
distribution of awns, no significant difference was observed between the
treatments. However, when the DUS test was implemented, the code
number 3 was recorded indicating the high density in the stems of all
cultivars. Such results show that micro-scale imaging technology can be
very effective and useful in advancing the implementation of Davis tests
with very high accuracy.
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Figure 1: Straw pith in cross section

Figure 2: Stem density of hairs on neck
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Table 1: Analyesis of variance regarding experimental trait in
triticale (Tiiticum secale) during DUS approach.

DUS test Plant lengt | Straw pithin | Stem density Ear
samples cross section | of hairs on distribution
neck*® of awns**
Al 95.00 0.491 7.00 3.00
A2 §9.00 0.518 7.00 3.00
A3 92.00 0.539 5.00 3.00
Bl 88.00 0.835 7.00 3.00
B2 90.00 0.887 7.00 3.00
LSD 16.93 0.1044 0.00 0.00

* Stem density of hairs on neck in triticale base on coding standard
izatin in DUS approach (ranking from 1-9)

** Ear distribution of awns in triticale base on coding standard
izatin in DUS approach (ranking from 1-9)
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