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Abstract

Background and objectives: Cumin (Cuminum cymium L.) is an annual plant with delicate
stems and a height between 15 and 50 cm. For high yield and increased product quality,
consuming the appropriate amount of dinitroaniline herbicides and using mulches to control
weeds is important. Therefore, the use of trifluralin, pendimethalin herbicides, and wheat mulch
was investigated in this experiment to investigate the population and growth of weeds,
physiological and vegetative characteristics, yield, and percentage of cumin essential oil.
Materials and methods: This experiment was conducted as a randomized complete block
design with three replications. In this study, the experimental treatments included 100% and
50% recommended amounts of trifluralin and pendimethalin herbicides alone and in
combination with wheat stubble mulch, which was considered together with wheat stubble
mulch alone and no weed control (control). Wheat stubble mulch, 5 cm long and equal to 5 tons
per hectare, was applied. The herbicide was spread using a 20-liter book-back sprayer with a
rain nozzle. Weed species were identified by Zarghan Agricultural Research Station, Fars
Province weed experts. After that, quadrats with dimensions of 50 x 50 cm were used to
determine weeds' density and dry weight. Three fully opened and fresh young leaves were
selected to measure the relative water content of leaves and the chlorophyll content of each
treatment. Sampling was done in the morning and before sunrise. Before the end of the growth
period, the height and number of branches were measured. After harvesting, yield and yield
components (including the number of umbels per plant, the number of seeds per umbel, and the
weight of 1000 seeds) were determined. From the harvested seeds in each plot, 50 grams of
samples were randomly taken and analyzed to determine the percentage of essential oil. To
extract essential oil from the prepared samples, the steam distillation method was used by a
Clevenger machine. The percentage of essential oil in each sample was determined. The mean
comparison of the studied traits was compared using Duncan's multiple range test at 0.05.
Results: The dominant weed species identified in the field included 6 genera and 6 species. The
mean comparison results showed that using trifluralin herbicide with the recommended dose +
mulch reduced weeds' density and dry weight by 88% and 87%, respectively, compared to no
weed control (control). Mulch treatment alone reduced weed density and dry weight compared
to control plants by 29.6% and 37.5%, respectively. 85% mulch + trifluralin herbicide at the
recommended dose resulted in the highest relative leaf water content. Also, the highest
chlorophyll b and total leaf chlorophyll content were obtained for both trifluralin and
pendimethalin herbicides in combination with mulch, which showed a significant increase
compared to mulch alone and no weed control. The lowest cumin plant height was observed in
the weed-infested treatment (control). Among the management treatments, the number of lateral
branches in the treatment of 100% of the recommended herbicide dose was more than in the
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treatment of 50%. Also, adding mulch to the treatments showed a significant increase in lateral
branches. Cumin aerial parts dry weight increased by 4% with the 50% dose and 10% with the
full dose. With trifluralin herbicides, cumin seed yield increased by 47% and pendimethalin by
45%. By applying mulch management treatments, cumin seed yield increased by 48%.
Conclusion: The application of wheat mulch, by increasing leaf water and chlorophyll's relative
content, improves growth indicators. In addition to the application of 100% of the recommended
dose of trifluralin and pendimethalin herbicides in combination with wheat mulch, which
increased the dry weight of shoot and seed yield in cumin, the treatment of 50% of the
recommended dose in combination with wheat mulch at a lower level improved these traits.
Therefore, due to reduced herbicide consumption, 50% of the recommended dose of trifluralin
herbicides in combination with wheat mulch is recommended to control weeds in cumin.

Keywords: Cumin, essential oil, chemical poisons, chlorophyll, Rrelative water content.
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Table 1. Chemical and physical characteristics of experimental soil at depth of 0-30 cm

Texture EC pH c Fe Zn Mn K P N Organic carbon
ds.m? % %
(s (maka) (%) (%)
Silty loam 1.01 7.11 0.60 9.1 14 3.1 187 8 0.1 0.54
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Table 2. Weeds characteristics observed in the field

Row Common name Scientific name Family
1 Redroot pigweed Amaranthus retroflexus L. Amaranthaceae
2 Black nightshade Solanum nigrum L. Solanaceae
3 Field bindweed Convolvulus arvensis L. Convolvulacease
4 Common lambsquarters Chenopodium album L. Chenopodiaceae
5 Common purslane Portulaca oleracea L. Portulacacea
6 Green foxtail Setaria viridis (L.) Beauv Poaceae
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Table 3. ANOVA of different weeds management treatments effects on weeds traits and physiological
characteristics of Cuminum cyminum

Cuminum cyminum

S.O.V. d.f.  Weeddensity Weed dry matter Relative water
Chla Chlb Ch1a+b
content
Replication 2 7.43" 110.79™ 47.26™ 0.65™ 0.31" 1.19™
Weeds management 9 124.31" 3148.31™ 109.17" 0.14" 0.04™ 0.31"
Experimental error 18 2.98 100.02 9.33 0.05 0.01 0.05
C.V. (%) 15.91 20.92 4.06 8.05 10.49 6.00

ns, *, and **: not significant, significant at 5%, and 1% probability levels, respectively

Table 4. Means comparison of weeds traits and physiological characteristics of Cuminum cyminum affected by
different weeds management treatments

Cuminum cyminum

. Weed dry
Weed density Relative
Treatment matter Chla Chip Chlasb
umeermYgmy M (g magh  (mag?)
' content (%) 99 99 99
Trifluralin (recommended rate) 4.9¢f 19.37 77.2b 2.86%d 1.063¢ 3.92%
Trifluralin (recommended rate)+Mulch 3.3f 15.39 85.12 3.05% 1.08? 4.16°
Trifluralin (50% of recommended rate) 10.1¢ 43.4¢¢e 73.8bcd 2.85d 0.913bc 3.76%
Trifluralin
7.6d° 35,3¢f 78.8° 2.89a¢ 1.018bc 3.90%
(50% of recommended rate)+Mulch
Pendimethalin (recommended rate) 9.3d 37.3¢f 70.9¢ 2.58¢ 0.91%¢ 3.490¢
Pendimethalin (recommended rate)+Mulch 7.3¢% 25.6¢7 79.6° 2.86% 1.09% 3.95%
Pendimethalin (50% of recommended rate) 13.3¢ 54.6° 69.44 2.73%d 0.89bcd 3.62%
Pendimethalin
10.14 45.3cd 78.9° 3.162 1.002be 4,172
(50% of recommended rate)+Mulch
Mulch 17.6° 77.6° 75.0%¢ 2.63bcd 0.87¢ 3.50%¢
Weed-infested control 25.0° 124.32 64.1° 2.449 0.714 3.15¢

In each column, means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Table 5. ANOVA of different weeds management treatments effects on growth traits, yield components, yield, and essential oil of Cuminum cyminum seeds

Number of
. Number of Number of seeds . . Shoots dry Harvest Essential oil
S.O.V. d.f.  Plant height branches per 1000-seed weight Seed yield . .
palnt umbels per plant per umbel weight index percentage
Replication 2 1.11m 0.53™ 15.70™ 2.10™ 0.026™ 1123.63" 4175.42™ 25.13™ 4.05™
Weeds management 9 38.44™ 2.40™ 29.81™ 20.89™ 0.445™ 18476.77" 127683.2™ 128.94n 0.39™
Experimental error 18 2.20 0.23 1.46 1.47 0.037 2760.26 6315.0 86.57 0.083
C.V. (%) 8.6 13.3 15.0 8.7 7.7 12.2 9.2 18.0 7.2

ns, *, and **: not significant, significant at 5, and 1% probability levels, respectively

))GLAJ;c‘iﬂugﬁk&adujuﬁs,;&c,aﬁ}yax)aJl:u...iLwl.\.aJ:):Jﬂ&‘:ﬁmg;\k\)u&i”o&awfdlf@uﬁ—f Jod>
Table 6. Means comparison of growth traits, yield components, yield, and seeds essential oil percentage in Cuminum cyminum affected
by different weeds management treatments

Plant Number of Number of Number of 1000-seed Seed yield Shoots dry weight Essential
Treatment height (cm) branches per umbels per seeds per weight (g) (kg.ha!) (kg.hal) oil (%)
palnt plant umbel
Trifluralin (recommended rate) 20.4% 4.3% 12.6% 14.6% 2.82 5002 9892 4.42
Trifluralin (recommended rate)+Mulch 228 4.62 13.32 16.32 2.82 4982 10482 4.42
Trifluralin (50% of recommended rate) 16.79% 3.3« 9.6° 15%® 2.52 423 9028 4abe
Trifluralin (50% of recommended rate)+Mulch 18.7bcd 4abe 113kc 15.3% 2.62 433® 1011% 4.2%
Pendimethalin (recommended rate) 18b-¢ 4abe 118bc 152 2.62 4722 886° 4.3%
Pendimethalin (recommended rate)+Mulch 19.g2¢ 4.3 11.32¢ 15.3% 2.82 4902 980% 4.1%
Pendimethalin (50% of recommended rate) 15.6¢f 3.6 1180¢ 13.3%¢ 2.42 408 860° 3.8bxd
Pendimethalin (50% of recommended rate)+Mulch 17.2¢de 3.6% 9.3¢ 152 2.62 4512 8982 3.8bcd
Mulch 147 2.64 5.64 11.6¢ 2.1° 358P 606° 3.5¢
Weed-infested control 9.5¢ 1.6¢ 3¢ 7.3¢ 1.6 244¢ 3854 3.3

In each column, means with common letters are in the same statistical group at 5% probability level (Duncan test).
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