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Table (1): Results of variance analysis of varietal effect, drought stress and biofertilizer application on seed germination traits of quinoa

Slay o e Kils
Mean Square
dsb s
s sy . b b @ araly 7O Las o,
I o s Ul Hoese e, al e
s T : Vigor ; ; o ; =
S.0.Vv) /Germination .. Index Primary Primary Primary Root Seedling Seedling
(df) Shoot Root Pri Fresh -
Rate Lenath  Lenath to Primary Weiah Dry Weight
engt ength  snoot Length eight
Ratio
| <
A 2 15.82ns 0.31ns 1.82" 0.548"™ 0.521™ 0.0001"¢ 17.29™ 1.49"
Replication
i 1 184.27™ 484.02" 21.65™ 1.356™ 5.806™ 0.037™ 629.65™ 135.14™
Cultivar (a)
Sogs oS
Salt stress 3 255.78"" 107.2" 4.31™ 1.965™ 1.977 0.061™ 513.13" 5.05™
(b)
)38
Bio-fertilize 3 15.37ns 47.58 17.63 8.23 11.343 0.287 1599.25 63.99™
(©)
axb 3 7.09ns 12.18™ 1.37" 0.044"s  0.956™ 017" 1.52ns 0.31™
bxc 3 10.05"s 1117 0.21* 0.505™ 0.097™ 0.0033™ 1.81ns 0.24™
axc 9 39.28™ 12.93™ 0.63™ 0.93" 0.42" 0.0036™ 18.96"¢ 0.22"
axbxc 9 8.41ns 1.75" 0.21™ 0.84™ 0.099™ 0.0026™ 3.98" 0.12"
AR KR
62 5.801411 0.46 0.5 0.18 0.015 0.0005 1.56 0.02
Error
s ,
A A 252 2.68 1.64 1.78 212 3.06 2.7 2.07
CV%
Mjé\ 9 Jwo )30 Jla| ch—a BE) Jhtf.""‘ ;)b‘;'.v.aﬁ_.'ﬁ [y S 9 *.ns
ns,* and **: not significant, significant at P < 0.01 and P < 0.05 respectively
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Figure (1): Comparison of mean percentage of germination rate of quinoa cultivars under the influence of biofertilizer
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Figure (2): Comparison of mean Germination rate of quinoa cultivars under the influence of salinity stress and biofertilizer
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Figure (3): Comparison of mean vigor index of quinoa cultivars under the influence of salinity stress and biofertilizer
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Figure (7): Comparison of mean Seedling fresh weight of quinoa cultivars under the influence of salinity stress and biofertilizer
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Figure (8): Comparison of mean Seedling dry weight of quinoa cultivars under the influence of salinity stress and biofertilizer
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Introduction: salinity is known as the most important inhibitor of seed germination of most plants and limits the
establishment of plants in arid and semi-arid regions such as Iran. The first effects of salinity on plant growth are
associated with reduced seed germination and lack of uniformity in plant emergence. Currently, identification
and utilization of tolerant cultivars are one of the most important methods in exploiting and increasing the yield
in dry and saline soils. Because of tolerance to drought stress and salinity, quinoa can produce seed in a zone of
soil salinity, which wheat, barley or other crops are not able to produce.

Materials and Methods: In order to study the effect of nitrogen and phosphorus bio fertilizers on seed
germination indices of quinoa (Sajama and Titicaca cultivars) under salinity stress, a factorial experiment was
conducted in a completely randomized design with three replications in 2018. In this experiment, Sajama and
Titicaca cultivars as the first factor, four levels of salinity stress (0, 4, 8 and 12 dS/m) as the second factor and
four levels of biofertilizer including control, nitroxin, biophosphorus and the combination of nitroxin and
biophosphorus as the third one factor was evaluated. In this research, some germination traits including
germination percentage, germination rate, vigor index, primary shoot length, primary root length, primary root to
primary shoot length ratio and Seedling fresh and dry weight were investigated.

Discussion and Conclusion: The results of the experiment showed that both quinoa cultivars are highly adapted
to salinity in the germination stage and application of bio fertilizers could increase the tolerance to salinity in
both cultivars so that, except for germination rate in Sajama cultivar, all traits measured in both cultivars at
salinity level of 4 dS/m increased significantly under the influence of biological fertilizers in both cultivars
compared to the control treatment. By increasing the salinity level to 12 dS/m, the values of seed germination
traits decreased. However, even at this salinity level, inoculation treatment with biofertilizers in both cultivars
could increase the traits compared to non-biofertilizer treatment at the same salinity level. Among the two
cultivars, Sajama cultivar had higher primary shoot length, primary root length and vigor index, but the
percentage and rate of germination were higher in Titicaca cultivars. Totally, the results showed that seed
germination of Titicaca cultivar under biophosphorus fertilizer treatment at salinity level 4 dS/m was more than
other treatments, which indicated the higher level of tolerance in Titicaca cultivar to this level of salinity in the
germination stage, and since one of the most sensitive steps against salt stress is the germination stage that
affects the establishment and optimum plant density. Titicaca cultivar can be recommended as a promising
cultivar with high yield potential, which has high yield in terms of saline agronomic conditions, as well as high
quality products for cultivation in arid and salty areas.

Keywords: Primary Root Length, Primary Shoot Length, Vigor Index, Seedling Weight, Quinoa.
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