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Abstract

Background and Objectives

Biofertilizers are now one of the most important inputs to increase agricultural production. The
use of biofertilizers in potato production could reduce the use of nitrogen fertilizers. On the other
hand, previous studies have shown that the spraying of amino acids not only improves the growth
and yield of plants, but also improves the activity of useful microorganisms.

Materials and Methods

The aim of this study was to investigate the effect of application of biofertilizers (non-application
of fertilizers, application of pseudomonas, application of azotobacter, and application of
azospirilium) and spraying of amino acids (non-spraying of amino acids, spraying with 2.5, and
3.75 g /L) on growth, yield, and nutrient uptake of potatoes. The study was carried out in Malek
Azad University as a split plot based on the randomized complet block design with three
replications in 2018. The studied traits in this study included the number of tubers per plant,
length of tuber, number of tubers per plant, mean weight of tuber, tuber yield per m? nitrogen
percentage, phosphorus percentage, and tuber protein percentage.

Results

Based on the results of this study, all traits except the percentage of phosphorus, the interaction of
two factors such as biofertilizer, and the spraying of amino acids did not have a significant effect,
but each of the studied factors had a significant effect on the growth and yield of potatoes. The
yield of potato plants affected by spraying with a concentration of 3.75 g / | of water increased by
44.6% due to an increase in the average weight of the tubers (7.7%) and the number of produced
tubers (32.2%) was in the bush. The application of biofertilizer increased the yield of both
functional components, the average weight of the tuber and the number of tubers on potato tuber
yields. Azotobacter application treatments and Azosperilium application increased the potato
tuber yield by 29.6 and 34.1%, respectively. Potato leaf area was not affected by amino acid
spraying, but the biofertilizer had a positive effect on this trait. The percentage of protein in
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potato tubers also increased by the influence of amino acid spraying and the application of bio-
fertilizer.

Discussion

Both spraying agents of amino acids and biofertilizer had a positive effect on the dry weight of
potato leaves. Improving the assemilation of carbon dioxide in leaves due to the use of amino
acids and biofertilizers was probably due to increased potato growth and yield. The results of this
study showed that soluble treatments with a concentration of 3.75 g / L of water, application of
Azotobacter and application of Azospirilium could have an effective role in increasing potato
yield.
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Table 1.The result of soil test from 0 to 30 cm depth
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Table 2. Analysis of variance of studied traits in potatoes as affected by amino acids and biofertilizers

c c g, 3 g E g £ c g
Y= — — = o i
SOV 5 ¢8 £% £% 25 - g8 58 88
<= F2 F3 g5 S 28 88 a8
> [ o
Replication 2 0.085" 1.688™ 0.618™ 8575" 11.161™ 0.365™ 0.175™ 0.035™
Amino acids 2 4.882"° 14.298™ 6.502° 370.690 645.978" 3.750°  4.674" 5.414”
Main error 4 0.061 234 0.673 13509 6.293 0292 0244 0.291
Biofertilizer 3 1.702° 7.932™ 2725 120.703" 214.199" 0.812™ 1.207" 2.040"
Amino acid x Biofertilizer 6 0.57™ 3.138™ 1.014™ 27.597" 61.406™ 0.258™ 0.776° 0.267™
Sub error 18 0.419 2568  0.636 28566 48.025 0.429 021  0.492™
C.V. (%) 1477 4.77 251 404 17.99 1583  10.64 9.71

" and * Represents significance at the level of probability of one and five percent, respectively

Table 3. Mean comparison of measured traits in Potato as affected by amino acids

Treatments No. of Tuber width Mea_m tuber Tuber y;eld Nitrogen Protein percent
tuber (mm) weight (g) (kg/m?9)  Percent of tuber of tuber
Without application 3.845°  30.96” 126.7° 32.21° 3.523° 6.638"
2.5 g/L Water 4209  32.19° 132.0° 36.80° 4.267° 7.087°
3.75 g/L Water 5.086°  32.28° 137.8° 46.58° 4.618° 7.959°
Without application 3.819°  31.17° 126.8" 32.00° 4.22° 6.830"
pseudomonas 4266  32.29° 133.0° 37.69® 3.99%® 6.808"
Azetobacter 4.643*  32.25° 134.7° 41.50° 4.13° 7.567°
Azospirillium 4792°  31.54* 134.2° 42.92° 4.09% 7.708°

Dissimilar letters indicate significance at the five percent probability level.
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Table 4. Mean comparison of measured traits in Potato affected by the spraying of amino acids and

biofertilizers

Spraying of amino acids

Type of biofertilizer

Phosphoros percent

Without application 3.607%
, o Pseudomonas 3.837%¢
Without application Azetobacter 3.363°
Azospirillium 4.040°°
Without application 4.313%
Pseudomonas 4.637"
2.5 g/l Water Azetobacter 3.880%¢
Azospirillium 4.240%°
Without application 3.687%
Pseudomonas 5.580%
3.75 g/L Water Azetobacter 5.260%
Azospirillium 5.303%

Dissimilar letters indicate significance at the five percent probability level.
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