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Abstract

Background and Objectives

Descurainia sophia L. is one of the most valuable medicinal plants in the pharmaceutical
industry because its seeds are used for the production of mucilages. Methanol spraying, as a
biological stimulant on three carbonaceous plants, can increase carbon dioxide stability and
reduce respiration, resulting in more dry matter in these plants.

Materials and Methods

This experiment was carried out to investigate the effect of methanol spraying on seed yield and
mucilage variation of D. sophia based on randomized complete block design with five treatments
and three replications in a field experiment in Khoy, Iran. The treatments consisted of the control
treatment (distilled water without methanol application) with 4 concentrations of methanol
spraying (containing 10, 20, 30 and 40%) carried out during the growing season three times at
intervals of 12 days (36, 48, 60 days after planting). After the last spraying at the time of full
maturity, the plants in each plot were taken individually. The measured morphophysiological
characteristics included plant height, plant leaf number, plant stem number, plant dry weight,
number of pods per plant, number of seeds per pod, 1000 seed weight and seed yield. Also, the
measured phytochemical traits included seed ash content, mucilage percentage and yield, and
inflation index.

Results

Results showed that foliar application of different concentrations of methanol had a significant
effect on number of plant stems, number of plant leaves, plant dry weight, number of pods per
plant, number of seeds per pod, grain yield, seed mucilage yield, seed ash, seed inflation index
(p < 0.01), plant height and 1000 seed weight (p < 0.05). Foliar application of different
concentrations of methanol had a significant effect on all morphological and functional
components. To be more precise, methanol spray had a significant effect on plant height, number
of stems, plant leaf number, shoot dry weight, number of pods per plant, number of seeds per
pod, 1000 seed weight and seed yield, but the effect of year on none of the measured traits was
meaningful. Also, the interaction between the year and methanol spraying on the traits of plant
leaf number, number of seeds per pod and 1000 seed weight had a significant effect, but the
remaining traits were not affected considerably. Combined analysis of variance showed that the
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year effect had no noticeable effect on seed ash. While methanol concentration had a significant
effect (p< 0.01) on the seed ash content, the interaction of methanol in different years of
experiment was not significant on this characteristic.

Discussion

Regular methanol spraying, as an active bioavailable and a new method in the production of
medicinal plants, improved seed yield and mucilage of Descurainia sophia seed. Generally, the
highest values for the evaluated properties were obtained in the induction of 40% volumetric
methanol solution.

Keywords: Biological stimulus, Dry weight, Seed inflation index
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Table 1. Physical and chemical characteristics of the studied soil (depth of 0-30 cm)

Sand Silt Clay Cu Mn Fe Ca

P  Total N Organic carbon EC
Texture %) (%) (%) @pm) (pm) (Gpm) @pm) (%) (%) (%) (%) pH (ds m™)
Sandy- 64 18 18 072 221 41 489 243 602 0.06 0.81 7.70 057

Loam
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Table 2. Analysis of variance of morphological traits of (Descurainia sophia L.) under the effect of

different concentrations of methanol spraying

Number  Seed weight of one

Sou_rC(_e of df Pl_ant Number Number D_ry of pods number thousand S_eed
variations height of stems ofleaves weight bush in pods seeds yield
Year 1 865" 0.094™  1.07™ 33200.1™ 0.03" 1.98™ 3.31™  6397.6™
ErrorYear 4 66.8 0.12 6.38 17553 1.76 2.61 2.61 27770.2
Methanol 4 4371 2047 4847 201257 3227 11.82" 8.947  116136"
Methanol x Year 4  16.15™ 0.082" 3.97° 16778 0.36™ 1.32™ 1.717 14274"™
Error 16 11.58 0.040 1.2 4790.2 0.25 0.48 0.49 4948.5
C.V. (%) - 105 10.4 6.06 4.2 8.03 4.46 4.53 8.82

ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively.

Table 3. Comparison of mean effects of different concentration of methanol on morphological traits

of (Descurainia sophia L.)

Percent volumetric plant height Number Number Dry weight Number of Seed number weight of one  Seed yield

methanol solution (cm) of stems of leaves (Kg/ha) podsbush  inpods  thousand seeds (gr) (Kg/ha)
0 27.84° 1.25% 15.43° 1439.31° 5.6° 14.33° 14.33¢ 634.3°
10 30.01° 1.4° 16.56° 1484.1° 5.5° 14.40° 14.40° 669.65°
20 32.36® 2.2 1874 1689.3°  6.3° 15.70° 15.33° 829.15°
30 34.04°  230° 21.12* 1797.15* 6.8% 17.11° 16.73 918.15°
40 34.66% 2.64% 22.06% 1851.65%° 7.4° 17.23° 16.86° 935.15%

The mean of the same letter in each column does not differ significantly from the LSD mean test at 5% probability level.
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Table 4. Analysis of variance of phytochemical traits of (Descurainia sophia L.) seed under the effect
of different concentrations of methanol spraying
Source of variations df  Seed ashes Percentage of seed mucilage Yeild of seed mucilage Inflation index

Year 1 0.71™ 3.86™ 1263.4" 0.008™
Error year 4 0.41 8.41 118.03 0.024
Methanol 4 151" 3.27" 6105.02™ 0.27"
Methanol x Year 4 0.097" 0.99™ 854.27" 0.01"
Error 16 0.191 0.95 282.54 0.005
C.V. (%) - 12.06 5.2 11.16 5.02

ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively.
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Figure 1. Changes in the amount of seed ash under the influence of different methanol
concentrations based on the comparison of the mean of the minimum significant difference at
the level of 1%
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Figure 2. Changes in the amount of seed mucilage under the influence of different methanol
concentrations based on the comparison of the mean of the minimum significant differences at the
5%
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Figure 3. Changes in the yield of seed mucilage under the influence of methanol on the basis of
the comparison of the mean of the minimum significant difference at the level of 1%
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Figure 4. Changes in inflation index under the influence of various concentrations of methanol
Based on the comparison of the mean of the minimum significant differences at the 1%

Table 5. Stepwise regression results to determine the dependent variables affecting on seed yield of
(Descurainia sophia L.)

. Partial Model correlation Standardized
Input variables Stage Parameter coefficient coefficient coefficients F
Width from origin - -344.86 - - - -
Seed number In pods 1 49.033 0.951 0.951 0.48 565.80""
Number of stems 2 94.56 0.018 0.971 0.35 18.64"
Plant height 3 5.68 0.008 0.9801 0.17 10.40™

** Significance at 1% probability level.

Table 6. Stepwise regression results to determine the dependent variables affecting of Yeild of seed
mucilage (Descurainia sophia L.)

Partial Model correlation Standardized

Input variables Stage  Parameter coefficient coefficient coefficients F
Width from origin - -157.88 - - - -
Percentage of seed mucilage 1 8.317 0.952 0.952 0.867 26.38"
Seed yield 2 0.188 0.0218 0.974 0.377 22.92"
** Significance at 1% probability level.
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Table 7. Pearson's correlation coefficients for morphophysiological and phytochemical traits of
(Descurainia sophia L.)
Investigateded

. 1 2 3 4 5 6 7 8 9 10 11

traits

1 0.808™

2 0.840™ 0.860™

3 0.801" 0.964™ 0.867"

4 0.861" 0.900™ 0.617" 0.896™

5 0.864™ 0.623™ 0.571" 0.908™ 0.531"

6 0.865™ 0.890™ 0.751" 0.534™ 0.715™ 0.591™

7 0.878™ 0.964™ 0.873" 0.823™ 0.856™ 0.975" 0.941"

8 0.865™ 0.706™ 0.658™ 0.664™ 0.590™ 0.641™ 0.630™ 0.641™

9 -0.14™ 0.186™ 0.196™ 0.287™ 0.067™ 0.206™ 0.193™ 0.116™ 0.075™

10 0.722" 0.805™ 0.803" 0.852™ 0.845™ 0.630™ 0.715™ 0.912™ 0.612" 0.965™

11 0.056™ 0.271™ 0.280™ 0.240™ 0.073™ 0.235™ 0.233™ 0.177™ 0.250™ 0.643™ 0.373"
(1) Plant height (5) Number of pods bush (9) Seed ashes
(2) Number of stems (6) Seed number In pods (10) Percentage of seed mucilage
(3) Number of leaves (7) Weight of one thousand seeds (11) Yeild of seed mucilage
(4) Dry weight (8) Seed yield

ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively.
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