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Table 1- Some physical and chemical properties of the soil at the experimental site
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Table 2- Analysis of variance (mean squares) of qualitative characteristics and grain yield of soybean affected by seed pretreatment
and foliar application with marjoram extracts
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SOV &l Sy Sy Membrane . 2 .
e df  Flavonoid  sopuble stability ~ Anthocya Sype Pods Grains Grain
nin RWC number  number yield
sugars
per plant  per pod
)l‘& 2 0.2 155.15™ 87.1" 37.63" 132.01"  6043.62" 0.12" 92828.66"
Replication
BRUBIER g - - o
Seed pretreatment 4 2.14" 82.56" 21.15" 7.36" 114.2 35.3" 3.29 12090.75
A
b Joloee
Foliar 2 15.74" 517.59" 260.22" 113.11" 721 3916.82" 243" 1565.2"
application (B)
AxB 8 2.28™ 155.9™ 320.13" 12.31™ 11.5™ 89252 0.64™ 2165.2"
Uas-
E 28 10.47 166.94 40.16 27.9 12.32 166.45 0.32 3686.66
rror
C.V. (%) 14.01 24.47 20.40 10.18 14.25 16.66 23.16 14.20

*and ** significant at the 5 and 1 percent. ns: non-significant.
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Figure 1- Mean comparison of flavonoids affected by foliar application with marjoram extracts
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Figure 3- Mean comparison of membrane stability affected by the combination of seed pretreatment and foliar application of Marjoram extract
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Figure 6- Mean comparison of pods number per plant affected by the combination of seed pretreatment and foliar application of
Marjoram extract
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Figure 7- Mean comparison of grains number per pod affected by the combination of seed pretreatment and foliar application of
Marjoram extract
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Figure 8- Mean comparison of grain yield affected by the combination of seed pretreatment and foliar application of Marjoram
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Abstract

An experiment was conducted in the research field of Shahroud University as a factorial based on
completely randomized blocks in three replications to study the effects of marjoram extract on some
qualitative characteristics and grain yield of soybean. The first factor was foliar application of
extract in three levels (distilled water spraying, extract spraying of 40 and 60%) and the second
factor was marjoram extract in five levels (no pretreatment, pretreatment with extract of 40 and 60%
each for 6 and 9 hours). Foliar applications of 40% and 60% marjoram extract increased leaf
anthocyanin by 11.2 and 6.5%, respectively, when compared to the control. The highest grain
number per pod and grain yield were observed after a 6-hour pre-treatment with concentrations of
40 and 60% extract, followed by a foliar application of 40% extract. Pre-treatment with
concentrations of 40% and 60% for 9 hours increased relative water content by 34% when
compared to the control. Foliar application of 40 and 60% marjoram extract increased leaf flavonoid
content by 1.56 and 1.71%, respectively, when compared to the control. According to the findings, a
pre-treatment with a 40% concentration for 6 hours followed by a foliar application of a 40% extract
is the best treatment combination for improving the quality characteristics and grain yield of
soybean.
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