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Abstract

Introduction: Fenugreek (Trigonella foenum graecum L.) has a good medicinal value due to the
presence of effective substances such as alkaloids, flavonoids, vitamins A and C, iron and calcium salts.
To achieve maximum grain yield and, as a result, maximum active ingredient in fenugreek, suitable
nutrients and nutrients play a major role..

Material and methods: To evaluate different levels of N and silicon on some morphological traits such
as plant height (cm), root height (cm), leaf length (cm), number of branches per plant, percentage of dry
matter of roots and shoots, photosynthetic pigments (mg g-1 FW), shoot nitrate accumulation, leaf N
content and shoot shoots and the roots of this plant were experimented with split plots in a randomized
complete block design with three replications. N at four levels (0, 50, 100 and 150 kg / ha of irrigation
fertilizer) as the main plot and silicon at five levels (0, 1 mM irrigation fertilizer, 2 mM irrigation
fertilizer, 1 mM foliar application, 2 mM foliar application) as Sub-plots were considered..

Results and discussion: The results showed that only two treatments of N 50 and 150 with 1 mM silicon
spraying showed plant superiority over control. The only treatment in which the root length was
significantly longer than the control was N-free 1 mM foliar application. The highest shoot dry matter,
which was significantly higher than the control, was obtained in the treatment of 150+ N without silicon.
Also, 2 mM silicon-free foliar application of N showed the highest percentage of root dry matter, which
was significantly superior to the control. The lowest amount of total chlorophyll and carotenoids was
related to the treatment of 2 mM silicon without N fertilizer, which was significantly lower than all other
treatments. The lowest nitrate accumulation of 1247 mg / kg was related to 2 mM silicon-free N spraying
treatment, which was not significantly different from 50 + N-free silicon and 1 mM silicon-free N
fertilizers. The only N treatment + 100 and 2 mM silicon foliar application, which had a higher leaf
silicon concentration than that the control, while other treatments used were not significantly different
from the control or even less than the control..

Conclusions: Although fenugreek contains N-fixing bacteria, low levels of N help increase the growth of
this plant. Regarding root growth, lack of N nutrition and consumption of silicon in the form of irrigation
fertilizer both increase root growth. From the point of view of product quality, spraying high
concentrations of silicon (2 mM) in the absence of N fertilization can prevent nitrate accumulation in
fenugreek, which is very important for human health, but this effect of silicon is not achieved in the
presence of high soil N due to N fertilization. However, N fertilization in none of the values used in this
experiment did not cause more nitrate accumulation than the control, which proves the permissible use of
optimal N in this plant. Also, moderate N fertilization (100 kg / ha) increases silicon leaf infiltration,
which can have anti-stress benefits of this useful element.
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Table 1. Physicochemical characteristics of soil used in this experiment

TNV% EC(mS/cm) pH OC% Clay% Sand% Silt%
29 2.65 7.36 281 23 49 28
oalitul 5,00 i S )5 59 90 glde ol —Y Jgds
Table 2. Nutritional elements of soil used in this experiment
Na (%) Cu (mg.kg™) Zn (mg.kg™) Mn (mg.kg™) Fe (mg.kg?) Mg (mg.kgh) K (mg.kg?) P (mgkg?) N (%)
21 15 17 12 11 680 560 35 0.26
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Table 3. Variance analysis of the effect of N and silicon on morphological traits of fenugreek

Mean Square

\S/Zl:ir;;oo; df Plant height  Root height Leaf length Elrl;?;eg:f rljw(;?tte?ry ;Z?&trdry
Replication 2 65.02 0.75 1.65 0.11 43.26 4.06
N(N) 3 48.49™ 1.96™ 2.977 103" 152" 10.61"
Errora 32 21.89 1.70 0.32 3.19 28.86 2.96
Silicon(S) 4 80.05" 6.61" 1.45™ 0.93™ 100™ 8.1"
N*S 12 82.27" 19.66" 1.22" 18.34™ 151" 5.34"
Error b 6 11.07 478 0.53 1.71 458 3.14
CV% 10.12 8.51 7.67 14.8 17.53 14.06

ns, * and ** indicate statistical non-significant, significance at 5% and 1% level of confidence, respectively.
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Table 4. Mean comparison of the effect of N and silicon on morphological traits of fenugreek

Treatments Plant height  Root length  Leaf length Number of branches  Dry matter of  Dry matter of aerial
(cm) (cm) (cm) (number) root (%) organs (%)
NoSo 45.16%9 16.50%¢ 8.16%* 7.00 29.73° 11.83°
NoSe1 49.16°* 11.83" 9.16° 11.00° 32.13"¢ 10.63°
NoSe2 46.33°" 12.50%" 7.66°% 7.33¢ 39.73° 13.76°
NoSs1 47.00% 19.00° 7.33%f 10.33¢ 23.16" 11.63
NoSs2 43.00°" 15.50%f 8.00" 11.33¢ 52.54% 14.30°
NisoSo 35.66" 14.50°1 6.83 11.00° 34,044 12.33°
NsoSk1 46.16°" 17.66%¢ 7.00%f 10.00% 24.73% 10.73°
NisoSe2 50.83"¢ 13.66"" 7.66%% 15.33" 22.04° 12.46°
NisoSs1 60.16 15.33%f 8/83%* 10.00% 32.65™° 9.83°
NsoSs2 50.50" 18.00% 6.33" 14.66bc 28.53%9 11.02°
N100So 52.66%° 14.33°1 7.00%f 18.33° 22.74% 9.73%
N100Se1 47116 17.50%¢ 7.50%% 17.33% 26.12%9 12.73
N100Se2 38.16%" 13.83"" 7.50%% 15.33" 33,32 13.30°
N100Ss1 23.16 14.33°1 7.820¢ 15.66% 32.00°f 12.36°
N100Ss2 50.66"° 15.33%f 7.50%% 11.33¢ 30.61°" 11.80°
N150S0 37.66%" 15.83°" 6.33' 11.00° 29.10%¢ 15.36°
Ni50Sr1 41.33%" 12.66%" 7.33%f 10.33° 28.32°9 11.87°
N150Sk2 44.33%9 18.66% 7.00%f 12.00% 35.76™ 13.40°
N150Ss1 57.00® 12.33%" 7.50%% 11.33¢ 29.27°9 11.56°
Ni50Ss2 48.16°" 17.33%¢ 6.83° 10.66° 26.85%9 14.23°
Numbers followed by the same letter are not significantly different (P<0.01).
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Table S. Variance analysis of the effect of N and silicon on photosynthetic pigments of fenugreek

Mean Square

Source of Variation df Total chlorophyll Chl ato Chl b ratio Carotenoids
Replication 2 5.44 0.15 0.005

N 3 70.64” 0.63” 0.07"
Error a 32 2.22 0.07 0.003
Silicon (S) 4 34.58™ 0.23" 0.033™
N*S 12 29.75" 0.21" 0.030”
Error b 6 5.32 0.07 0.006

CV% - 7.91 8.69 8.9

ns, * and ** indicate statistical non-significant, significance at 5% and 1% level of confidence, respectively.
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Table 6. Mean comparison of the effect of N and silicon on photosynthetic pigments of fenugreek

Treatments Total chlorophyll (mg g-1 FW) Chl ato chl b ratio (mg g-1 FW) Carotenoids (mg g-1 FW)
NoSo 18.04°" 3.60° 0.63%f
NoSes 16.59" 2.82%7 0.66°*
NoSe2 22.15% 2.92¢ 0.80%
NoSs1 14.38' 3.56% 0.52f
NoSs2 10.16/ 3.51% 0.39¢
NsoSo 17.98%" 3.25%9 0.65%¢
NsoSes 18.78%¢ 3.22%9 0.67°%
NsoSe2 22.16® 3.07" 0.83
NsoSs1 15.57" 3.28%f 0.61°
NsoSs2 21.58%° 3.82%" 0.80%
N100S0 18.69°1 3173 0.73*¢
N100Sk1 24.02% 2.75" 0.80%
N100Se2 16.04%" 3.38%¢ 0.61°
N300Ss1 16.14%" 3.43%¢ 0.61°
Ni100Ss2 17.28"" 3.32%¢ 0.63%
N150S0 23.25% 2.60! 0.82%
N150Sk1 21.54%¢ 2.90% 0.78%
Ni50Sr2 20.59"* 2.99° 0.74%¢
N;50Ss1 20.98°* 2.95% 0.71¢
N350Ss2 23.25% 2.631 0.82%®

Numbers followed by the same letter are not significantly different (P<0.01).
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Table7. Variance analysis of the effect of N and silicon on some qualitative trait of fenugreek

Source of Variation ~ df  Silicon in the root  Silicon in the aerial parts Nitrate accumulation N
Replication 2 0.0001 0.004 214866.45 0.48
N 3 0017 0.0021" 656112.25™ 1.22"
Error a 32 0.002 0.0002 484007.31 0.28
Silicon (S) 4 0.009 0.002™ 406301.87™ 0.18"
N*S 12 0.004™ 0.001™ 192999.72" 2.35"
Error b 6  0.002 0.001 58220.22 0.455
CV% - 6.07 1.64 25.34 13.56

ns, * and ** indicate statistical non-significant, significance at 5% and 1% level of confidence, respectively.
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Table 8. Mean comparison of the effect of N and silicon on some qualitative traits of fenugreek

Treatments Silicon in the root (mg/ kg) Silicon in the aerial parts (mg/ kgNitrate accumulation (mg/ kg) N (mg/g)
NoSo 0.87° 0.88"* 3311° 3.27°
NoSes 0.84° 0. 874% 2099 4.01%%
NoSe2 0.81° 0.85°7 2731%° 4.02%%
NoSs: 0.86° 0.90%° 2823%° 3.42°
NoSs2 0.90° 0.88"* 1247° 3.63%
NsoSo 0.82° 0.91% 1960 3.13°
NsoSe1 0.77 0.88"* 3318° 3.14°
NsoSe2 0.80° 0.86%¢ 2882°%° 3.78%
NsoSs; 0.79% 0.87%¢ 2904°%° 5.61°
NsoSs2 0.76° 0.89"* 3295° 3.72%
N300S0 0.83° 0.871¢ 2900%° 4.97*
N:100Se1 0.80° 0.87"¢ 2976%° 3.61%
Ni100S2 0.83° 0.89" 3246° 5.52°
N;00Ss1 0.78 0.87%¢ 2299%¢ 3.65%
N300Ss2 0.95° 0.94° 2428%° 4.01%%
N;50So 0.85° 0.83¢ 2275%¢ 3.63%
N;50Se1 0.77 0.835" 2464%° 4.87%°
N;50Se2 0.78 0.88"* 3276° 3.35°
N;50Ss: 0.79% 0.87¢f 3154%® 3.13°
N;50Ss2 0.83° 0.88"* 3309° 4,490

Numbers followed by the same letter are not significantly different (P<0.01).
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