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Avrticle Info ABSTRACT
Article type: Background and Objectives: Khorasan Razavi province, one of the
Research Full Paper main livestock production hubs, is currently facing a shortage of

bulky forage, and its water and soil resources are increasingly
becoming saline. The primary goal of this study was to select
superior quinoa lines with higher production capacity and favorable
quality traits and to investigate the potential for cultivating forage
quinoa lines adapted to the climatic conditions of the region.

Materials and Methods: This study was conducted during the 2022-

2023 growing season at the Salinity Research farm of the Faculty of

Agriculture, Ferdowsi University of Mashhad, Iran. The experiment

Article history: was carried out in a split-plot arrangement within a randomized
iece'Veg{ 5024'21526 complete block design (RCBD) with three replications. Six superior
ccepted: 2025-2-26 quinoa lines, selected from forage quinoa evaluation trials at the
National Salinity Research Center of Yazd, including NSRCQF1

(line one), NSRCQF3 (line two), NSRCQF5 (line three), NSRCQF7

(line four), NSRCQF8 (line five), and NSRCQF11 (line six), were

assigned to the main plots. Three harvest stages, including the early

flowering, end of flowering, and dough grain stages, were assigned to

the subplots. Forage was randomly harvested from each subplot over

an area of one square meter, and agronomic traits such as fresh

Ke_)éV(\letrdS: i weight, dry weight per plant, dry matter percentage, leaf weight, stem
e ;r%rt%?r? 1oer weight, leaf-to-stem ratio, shoot crude protein content, acid detergent
Flowering stage fiber and neutral detergent fiber, ash and fresh forage yield were
Neutral detergent fiber measured.

Superior quinoa lines

Results: The results indicated that harvesting at the end of flowering
and dough grain stages yielded the highest forage production, which
was statistically significant. Harvesting at the beginning of flowering
produced the best forage quality in terms of crude protein content
(16.89%), showing a statistically significant difference at the 5%
probability level compared to other growth stages. Among the six
lines evaluated, line NSRCQF3 showed superiority in forage
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production, while line NSRCQF11 excelled in forage protein content.
The highest fresh forage yield (29 t ha™) was obtained at the dough
grain stage. The highest leaf-to-stem ratio (50%) was achieved at the
beginning of flowering, while the lowest ratio (39%) was observed at
the dough grain stage.

Conclusion: The results of this study demonstrated that harvesting
time significantly affected the quantitative and qualitative
performance of quinoa forage. Harvesting at the dough grain stage
resulted in high forage yield, while harvesting at the flowering stage
maximized crude protein content (16.89%), highlighting the
importance of selecting the appropriate harvest time. Among the six
lines evaluated, NSRCQF3 showed superiority in forage production,
and NSRCQF11 excelled in forage protein content. Based on these
findings, quinoa can be utilized as a salt- and drought-tolerant forage
crop in saline and arid regions, although research in this area is still in
its early stages and requires further extensive studies.
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and Forage Nutritive Value of Six Quinoa (Chenopodium quinoa Willd) Lines at Different
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Table 1. Physico- chemical characteristics of soil in the experimental site

- S|
o Sk o SosS JSS5a At ol ! “’;’i IM
. ectrica
Clay Silt Sand C N P K pH Conductivity
(hoss) (o) (Ao (hoss)  (aoy) f’/s = “/S = - e
PSS 2 eSS S
(%) (%) (%) (%) (%) mg/kg mg/kg - dS/m
13 64 23 0.59 0.058 74.2 206.8 7.83 4.83
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Figure 1. Minimum, maximum, and average temperatures during the growing season
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Table 2. Sources of Variation, Degrees of Freedom, and Mean Squares of Quinoa Agronomic Traits
Affected by Line and Harvest Stage
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Table 4. Mean Comparison of Leaf Area Per Plant, Stem Weight Per Plant, Leaf/Stem Weight Ratio
and Dry matter of Quinoa Affected by Line and Harvest Stage
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Table 6. Correlation between Traits Studied in Six Quinoa Lines at Three Harvest Stage
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