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Table 2. chemical properties of seaweed extract fertilizer
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Table 3- Analysis of variance for the effect of fertilization on mor phological traits of Fenugreek
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1000 seeds weight Number of seed per pod Number of pod per plant Plant dry weight Plant fresh weight Plant height
Lo
5.236* 9.902* 36.301* 7.285%* 17.019** 40.824** 3 o
Treatment
b3T ol
1.749 3.398 12.402 0.878 2.527 5.802 24 e
Error
( ) Ol ks o
15.6 19.05 19.48 14.58 15.48 13.7 RN T

CV.%

ns, * and ** show no significant differences, significant at the 5 and 1 % respectively.
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Table 4. M eans comparison of morphological traits of Fenugreek
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g_g>-’ o ylas
1.48° 10.22% 11.5° 12.12% 9.73% 14.66° 24.93° Y
Seaweed extract
| e
0.90% 9.17%® 11.622 8.37° 8.19™ 12.43 21.92° _ J“-f“ el
Humic acid
Lo
1.19% 9.64% 11.28° 11%® 8.62° 13.47® 22.95% e
NPK
N
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Control
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Meansin each column followed by similar letter(s), are not significantly different at 5% probability level.
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Table 5. Analysis of variance for the effect of fertilization on biochemical traits of Fenugreek

Sk o (5o
- — Mean Square - - - IR O 5 2l
“’“L‘_' M_’é ekl ] ! “c"”':“' b Jebs 47 a St el df Sour ce of variance
Essential oil % Total carotenoids Ascor bic acid Chlorophyll b Chlorophyll a Total chlorophyll
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Treatment
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0.012 0.002 0.005 0.010 0.017 0.035 24 ot
Error
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Table 6. Means comparison of biochemical traits of Fenugreek
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1 0,
yield per pot (%) Total carotenoids Ascor bic acid Chlorophyll b Chlorophyll a Total chlorophyll Treatment
(mg/gr FW) (mg/100gr FW) (mg/gr FW) (mg/gr FW) (mg/gr FW)
Sl sl
0.014% 0.97° 0.272 0.40° 0.68% 1.30° 1.98% e
Seaweed extract
be a b ab b a b Lol o 5o
0.007 0.85 0.20 0.34 0.51 1.18 1.70 . .
Humic acid
Lasds
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L
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Meansin each column followed by similar letter(s), are not significantly different at 5% probability level.
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Table 7. Simple correlation coefficient between traitsin Fenugreek
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358 Fef %% 3F 3 DE: s a3y 4ET YEE REY st Factors
3)&8. b 3 \3% 95 “5 \'")-5 3 = 3;5‘2 gign- B 7 = * S
1 LY Cu; Sl
Plant height
EX Y
1 0.810**
Plant fresh weight
1 0912"  0.786** S S0
Plant dry weight
1 0.513** 0492  0.426* 3202 05 2l
Number of fruit per plant
1 0.371*  0.174 0.208 0.448* 5t 92 o S
Number of seed per fruit
. . als Hm 05
1 0.202 0.316 0.432 0.387 0.348 1000 seeds weight
1 0.341 0.427%  0.209 04747  0447%  0.545** S da
Total chlorophyll
a s
1 0.958**  0.347 0.381* 0.185 0.467**  0.439* 0.551** s
Chlorophyll a
b .
1 0.807**  0.943**  0.298 0.435* 0.215 0.431* 0.409* 0.480** Jos 8
Chlorophyll b
Sy 5Kl el
1 0.365* 0.466**  0.441* 0.348 -0.182 0.346 0.459* 0.404* 0.160 L 5l A
Ascorbic acid
£ e l{
1 0.351 0.962**  0.783**  0.911**  0.283 0.405* 0.207 0.437* 0.429* 0.519** ,‘Js S
Total carotenoids
o 3
1 0.517**  0.373* 0.563**  0.497**  0.555**  0.396* 0.438* 0.239 0.574**  0.553**  0.541** getele)

Essentia oil percentage

* and ** show significant at the 5 and 1 % respectively.
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Abstract
Background and Objectives
Any improvement in agricultural system that results in higher production should reduce the
negative environmental impact of agriculture and enhance the sustainability of the system.
Seaweed extracts (SWE) are known to cause many beneficial effects on plants as they contain
growth promoting hormones, trace elements, vitamins and amino acids. Humic acid plays a vita
rolein soil fertility and its application increases the plant growth and nutrient uptake. The present
study was undertaken to investigate the effect of SWE, humic acid and chemical fertilizers on the
morphological and biochemical characteristics of Trigonella foenum-graecumL.
Material and methods
The experiment was carried out in 2016 at the Agricultural Research Greenhouse at Imam
Khomeini International University, Qazvin, Iran. The experiment was based on a completely
randomized design with four treatments including: SWE, humic acid, chemical fertilizers and
control and 7 replications. The pots were filled with 5kg of farm soil, which was evenly mixed
with recommended level of chemical fertilizers (N; 0.08, P; 0.06 and K; 0.1 g/kg soil) for
chemical fertilizer treatment. Seeds were sown at a depth of 1.5 cm in each pot. Seedlings were
thinned to five plants per pot 10 days after emergence. In 4 leaves, appearance stage, SWE and
humic acid treatments were applied as a foliar spray every 14 days, for three times before
harvesting. Growth parameters were measured in correct time. The biochemical constituent
pigments such as chlorophylls and carotenoids and also total ascorbic acid in leaf were estimated
in control and treated plants using standard methods. Dried seeds of Fenugreek were subjected to
hydro distillation for 3h using a Clevenger-type apparatus to produce oil and essentia oil
percentage was measured.
Results
In relation to the mean comparisons, the maximum shoot length and the highest number of pods
per plant was obtained in plants receiving SWE and NPK. Maximum plant fresh and dry weights
were observed in plants received SWE. All fertilizer treatments increased the number of seeds
per pod but there were no significant differences between the treatments. The highest chlorophyl|
b, total chlorophyll contents, total carotenoids, ascorbic aicd and essential oil percent were
obtained in plants that received SWE.
Discussion
Foliar application of seaweed extract fertilizer on fenugreek plants significantly increased al the
examined growth parameters of the plants compared to the control. These results agree with
previous studies where growth and plant vigor of dill, coriander and fenugreek plants were
enhanced by seaweed extracted treatment. Seaweed extracts create equilibrium in growth as a
result of the present auxins which will increase vitamins and hormones produced in the treated
plants. Results showed that treatments had a significant effect on total chlorophyll, chlorophyll ‘&
and 'b', total carotenoids and essential oil content of fenugreek. Seaweed extracts contain
cytokinins as well which induce the physiological activities and increase the total chlorophyll,
carotenoids and ascorbic acid in the plant.
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