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Obiective: Given the proaressive salinization of water and soil resources in most plains of
the countrv. the cultivation area of auinoa is expected to expand. Since wheat is tvoicallv
arown in rotation after quinoa. investicatina the allelopathic effects of auinoa residues on
wheat aermination. performance. and other morphophysiological traits is essential and
constitutes the nrimarv aim of this research.

Methods: The studv was conducted in 2021 and 2022 at the National Salinitv Research
Center (Yazd) throuah four exneriments under laboratorv. areenhouse. and field conditions.
Germination factorial exoeriments followed a completelv randomized desian with two
factors and three renlications in both the laboratorv and arowth chamber. Germination
percentace. aermination rate. mean aermination time. percentaae of normal seedlinas. stem
and root lenath, and seed vigor were the kev parameters measured and analvzed.
Additionallv. factorial experiments on the effects of saponin and auinoa residues on wheat
arowth indices were arranaed in a randomized complete block desian with two factors and
three replications under areenhouse and field conditions. Leaf area index (LAI. number of
panicles per m2, number of arains per panicle, arain vield, 1000-seed weiaht, drv weiaht,
plant heiaht. and harvest index were the princinal traits measured and statisticallv analvzed.
To distinquish the effects of osmotic pressure from those of allelochemicals in the extract
solutions. a control treatment usina bolvethvlene alvcol 8000 (PEG) was included.

Results: The inhibitorv effects of extracts and powders of saponin and quinoa residues were
sianificant at the 1% probabilitv level for most traits examined in wheat germination and
arowth experiments under laboratorv. areenhouse. and field conditions. Treatment
concentration also sianificantlv affected all traits. with hiaher concentrations leadina to
areater inhibitory effects. The interaction between plant part and concentration was similarly
sianificant at the 1% probabilitv level. The inhibitorv effects of sanonin and different auinoa
oraans on wheat were weaker for most arowth traits evaluated under areenhouse and field
conditions compared to the aermination results in the laboratorv. Furthermore. abnormalities
were observed in a number of aerminated wheat seeds, with more severe symptoms
occurring under saponin extract treatment.

Conclusion: These results confirm the allelobathic pbroperties of auinoa saponin and residues
on wheat. Therefore. if wheat is cultivated in rotation after quinoa. auinoa residues could
significantly inhibit wheat germination and growth, thereby reducing grain and straw yield.
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