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Abstract

Introduction

Lentil is used mainly for human consumption as a source of protein and carbohydrates in soups,
stews and vegetarian dishes. It is grown to improve economical returns to producers, diversify
and lengthen crop rotations and reduce the requirement for nitrogen fertilizer. Lentil, a member
of the legume family, Leguminosae, can supply a significant part of its Nitrogen requirement by
fixing Nitrogen from the air when inoculated with the appropriate rhizobial inoculant. The
pattern of nutrients in the proximal composition of lentil is similar to that of other grain legumes,
but seed protein content (19.5-35.5%) is less than in soybean. Fiber concentration is low and is
largely within the seed testa, so the fiber in lentil meal can be reduced if it is de-hulled before
grinding. In addition to high-quality protein, essential amino acids, and major minerals, the seed
contains iron up to 505 mg kg and zinc up to 330 mg kg on a whole seed basis. Amino acids are
help in tissue protein formation. Some amino acids are not synthesized in the body and it is
necessary to take them in diet. Lentils contain different amino acids that can be used by most
people. This research was carried-out to study effect of different amino acids on the activity of
antioxidant enzymes, Proline content and seed yield of lentil in delayed planting.

Materials and Methods
The research was conducted as a factorial experiment based on a randomized complete block
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design with three replications in the Research Farm of Agricultural Faculty, Tarbiat Modares
University, through May to July, 2018. The studied factors included mode of application
(priming, spraying and priming + spraying) and type of amio acids (Arginine, Aspartic acid,
Proline, trade amino acid (proamin) and distilled water (control). Analysis of variance (ANOVA)
and also mean comparisons were accomplished using the general linear model (GLM) procedure.
LSD procedure at a probability level of 0.05 was used to determine statistically significant
differences among treatment means.

Results and and Discussion

The results showed that the highest total dry weight was obtained from the application of
Arginine spraying (2330 kg ha), priming + spraying aspartic acid (2388 kg ha') and trade amino
acid (2219 kg ha'). The highest amount of catalase (CAT) activity was observed in the treatment
of distilled water by foliar application and its least effective activity was observed in the
application of Arginine as priming. The application of aspartic acid as acidic acid with 888.7 kg
ha* produced the highest yield. As a result, it is more than three times the performance of using
distilled water (control). The application of Arginine (555.1 kg ha®), commercial amine (444.0 kg
ha*) and Proline (327.8 kg ha®) were established in the next rank, respectively. According to the
results of this study, amino acids can reduce the stress of heat. In the absence of amino acid, yield
reduction will be higher. Although amino acids are a Nitrogen source, the routine concentrations
involved in exogenous supply are so low that its positive effects can be attributable to an increase
in Nitrogen availability.

Conclusion

Aspartic acid and Arginine due to their role in the Nitrogen cycle and also, due to the fact that
amino acids are the building blocks of proteins, improved lentil yield. Therefore, it is
recommended to use amino acids to increase the yield of lentils. The application of aspartic acid
via both priming and spraying is suggested as the best treatment.
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Table 1. Farm soil physicochemical properties
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0-30 Sandy loam  0.063 29.4 440 791 0971 1.1766
30-60 Sandy loam  0.044 45.9 407 759 1627 0.7060
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Table 2. Analysis of variance of some of lentil traits affected by type and mode of application of
amino acid

Mean squares

S.0.V. df Total dry weight ~ Leaf dry weight ~ Stem dry weight ~ Pod dry weight
Block 2 174219.68™ 27152.93™ 15496.56" 52.85"™
Mode of application (H) 2 174150.95™ 71959.06™ 7719.72™ 6469.13"
Type of amino acid (T) 4 882130.76™ 119676.85™ 102625.42™ 138726.94™
HT 8 671142.15™ 118063.58"™ 86414.45™ 75200.83™
Error 28 59641.13 9779.84 11349.57 752.92

C.V (%) 14.86 14.87 15.77 9.12

ns, * and ** represent no significant, significant at 5% and 1% probability level, respectively.

Table 3. Mean comparison of the total, leaf, stem and pod dry weight affected by the interaction of
type of amino acids and their mode of application (Means with the same letter in each column are
not significantly different at 1 % probability level)

Total dry weight Leaf dry weight Stem dry weight Pod dry weight
Treatments (gha?) (gha’) (kgha®) (gha?)”
Arginine 2073.9+172.7% 885.4+82.72 804.7+93.4%°¢ 383.8+15.8°
=2 Aspartic acid 1497+207.2% 573.9+78.3¢" 571.9+77%9 334.8+21.3¢
'€ Proline 1300.3+193.7¢¢ 600+46.4¢" 537.7+£79.2%9 162.5+0.9¢f
& Trade amino acid 2092.2+57.7% 876.7+33.3¢¢ 909.6+38.2% 305.9+16.7¢
Distilled water 1687.1+263.3% 620.4+16.9¢¢ 682.8+86.8¢F 38448.9
Arginine 2330.3+5772 719.3+5.85¢ 971.1+5.82 639.3+5.82
? Aspartic acid 1653.6+171.2° 668.2+11.9% 675.6+91.7¢" 309.8+25.5¢
§ Proline 1489.5+86.1% 553.6+37¢f 702.4+46% 233.5+15.7¢
& Trade amino acid 1094.5+70.8% 439.8+26.6 511.5+43.4% 143.1£21.9°
Distilled water 1043.3+57.7¢ 545.3+5 .8 439.3+5.8¢ 58.1+5.8¢
+ Arginine 1464.2+171 4% 548.6+29.1¢f 612.3+61.9%9 303.3+18¢
o 2 Aspartic acid 2388.4+127.92 1023.1+31.82 733.1+63.70¢ 632.2+14. 28
g é Proline 1114.5+70.4% 437+45.2f 493.7+76.69 183.8+7.6¢
=g Trade amino acid 2219+7.42 994.4+£35. 12 901.8+35% 306.1+20.8¢
Distilled water 1198.4+233¢% 486.8+61.8¢ 581.9+27.3%9 129.7+3.2f
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Table 4. Analysis of variance of lentil biochemistry traits affected by type and how of application of
amino acid.

Mean squares

S.0.V. df Leaf Guaiacol Polyphenol Ascorbate

. Catalase . . . Proline Seed yield
protein peroxidase  oxidase  peroxidase

Block 2 126™ 5940m™ 1571™ 614" 0.08m™ 0.01™ 974"
Mode of application (H) 2 2591™ 9252691™ 52871683 151936™ 48.97"  2835™ 212383™
Type of amino acid (T) 4 6689™ 16483049 2119514™  6036™ 14.82" 9538 338919™
HT 8 6742 20466406™ 12961464™ 74586™ 4517 7749™ 58746™
Error 28 376 3648 10100 370 0.35 3.84 2543
C.V. (%) 5 1 1 2 4 3 11

ns, * and **represent no-significant and significant at 5% and 1% probability level, respectively.

Table 5. Mean comparison of leaf total peotein, catalase, guaiacol peroxidase, polyphenol oxidase
and ascorbat peroxidase enzymes activity and proline (Means with the same letter in each column
are not significantly different at 1 % probability level)

Leaf tqtal Catalase Guai_acol Poly_phenol Asco_rbat Proline_
Treatments protein (UgF.W) peroxidase oxidase peroxidase (umol proline
(mg 1) (UgFW?) UgFW?'YH) (UgFW?h  gFW?H
Arginine 461.6° 1614.7™ 11791.4¢ 741.6f 14.00f 37.70"
= Aspartic acid 405.4° 7574.6° 11529.1f 897.3¢ 19.412 58.509
‘E Proline 368.7¢ 6090.4¢ 16752.52 955.5° 15.16° 57.069
= Tradeaminoacid 3204  6319.1¢ 12255.4° 924.8" 15.67¢% 86.64¢
Distilled water 376.1¢f 5154.6" 14679.7° 925.0%¢ 16.69¢ 164.36°
Arginine 406.8" 3420.0¢ 10386.4' 987.82 15.51¢ 35.64"
2 Aspartic acid 342.4%F  2465.2' 11191.5¢ 648.4" 17.70° 38.48"
§ Proline 348.9%¢ 5549.5f 9578.61 683.39 19.86% 188.522
& Trade amino acid 367.0¢  9636.5" 13541.5¢ 765.0f 10.17" 91.28°
Distilled water 314.7° 10779.42 9205.7% 639.6" 8.57 16.66/
. Arginine 334.9¢f 5348.19 11251.18 524.3i 14.07° 27.12!
o SAspartic acid 338.6°¢  5092.9" 8904.6'™ 841.4° 10.11" 15.86/
E zProline 359.2¢ 5303.1¢ 8850.0™ 655.59" 10.39" 73.05¢
= §Trade amino acid  446.3% 4103.8 9060.74 584.11 16.60° 65.35°
Distilled water 320.0°f 4279.1 10744.9" 868.9% 11.77¢ 90.57¢
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Figure 1. Effect of type and mode of application of amino acids on seed yield (The similar letters
indicate there are no significant differences at 0.01 probability level)
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