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Abstract

Introduction

Peanut (Arachis hypogaea L.) is a high-nutrient plant used in human and animal feed. The peanut
plant's nutritional value highlights the need for maximum production. An experiment was
conducted to investigate the impact of nano fertilizers nitrogen, phosphorus, and potassium
chelates, humic acid, and seaweed extract on the quality and quantity of peanut yield.

Materials and Methods

This research was conducted in the crop year 2020-2021 in Parsabad city, Ardabil province,
using a randomized complete block design with four replications. Experimental treatments were
conducted by foliar spraying of nitrogen nano fertilizers at a rate of 10 L. ha. Additionally,
phosphorus was sprayed at a rate of 3 kg. ha?, potassium chelates at a rate of 5 kg. ha*, humic
acid at a rate of 3 kg. ha, and seaweed extract at a rate of 3 kg. hal. These treatments were
compared to a control. Peanut seeds of the Atlas variety were obtained from the research center.
Foliar spraying of nano fertilizers and growth stimulants was done in three stages: 20 days after
planting, flowering, and podding. Weed control during the experimental period was done through
hand weeding twice. Simultaneously controlling weeds, soiling was done at the foot of the bush.
Also, irrigation was done immediately after planting. Furthermore, spraying with the fungicide
Dithan M45 WP%80 at the rate of 1 kg. ha* was done to control the leaf spot disease. At the end
of the growth period, 15 plants were selected from the middle rows of each experimental plot,
and the marginal effects were removed before sampling the peanuts.

Results and Discussion

The results indicated a significant increase in peanut yield and yield components due to applying
foliar nitrogen, phosphorus, potassium chelate, humic acid, and seaweed extract. The peanut seed
yield ranged from 2412 to 3637 kg. ha! with a significant difference between the humic acid
treatments and the control. After analyzing the percentage increase of foliar spraying in
comparison to the control treatment, it was observed that plant height increased by 16.84% and
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13.55%, leaf area increased by 40.00% and 35.28%, the number of branches increased by 14.25%
and 23.78%, and the dry weight of aerial parts increased by 37.46% and 33.42% due to foliar
application of nitrogen fertilizer and humic acid. The application of phosphorus nano fertilizer
and humic acid through foliar spraying resulted in a 19.31% and 20.73% increase in the oil
percentage of peanut seeds, respectively, in comparison to the control treatment. Furthermore,
after foliar spraying with nitrogen, phosphorus, and seaweed extract, the protein percentage
increased by 20.02%, 5.07%, and 6.30% respectively, compared to the control treatment.

Conclusion

The results demonstrated that all investigated treatments significantly influenced peanut yield and
its yield components. Nitrogen nano-fertilizer and humic acid proved to be the most effective in
enhancing yield performance. These findings suggest that the use of nitrogen nano-fertilizer and
humic acid can be an effective strategy for improving peanut productivity. Furthermore, the
results provide valuable information for researchers and farmers in selecting appropriate nano-
fertilizers and growth stimulants to enhance peanut yield and productivity.
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Figure 1. Mean temperature and precipitation during the experiment (2021-2022)

Soail . . Organic Calcium Soil .
depth Potassium Phosphorus Nitrogen carbon carbonate texture Clay Silt  Sand EC pH
cm (mgkg™) (%) (%) dsm®
0-15 412 5.02 1.84 1.06 312 Silty 38 41 21 171 784
15-30 372 46 1.01 0.92 30.2 clay 38 40 22 1.72 7.86
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height area  branches Y
weight
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Block 3 3.04" 3457 0.88™ 4376.95™
Foliar g 30377 971" 257" 8405.64°

application

Error 15 6.44 2.59 0.49 1810.72
CV (%) - 5.95 10.02 8.88 15.89
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ns, *, and ** represent non-significant, significant at P
<0.01, and significant at P < 0.05, respectively.
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Table 4. Analysis of variance of the effect of nano-
fertilizers and growth stimulants on yield and yield
components of peanut
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Table 3. Mean comparison of the effects of nano-

fertilizers and growth stimulants on morphological
traits of peanuts

Leaf Number Shoot

Plant area of dry
Treatments height cm? branches weight
(cm) planth) ~ Per plant (g [il)ant'
Control 38.25 200 7.05 207
Nano 4600 333 8.25 331
nitrogen
Nano 275 232 7.50 240
phosphorus
Potassium
chelates 40.75 236 7.30 263
Humic acid 43.75 309 9.25 310
Seaweed
extract 44.25 263 8.05 253
LSDsy, 3.82 80.52 10.05 64.13

Mean of squares

Number Seed

Number . 100

S.0.V D.f ofppeords of seeds ngegrht seed
plant per pod plant weight

Block 3 4,94 0.018™  21.17™ 9.15™
Foliar " * ox «
application 5 42.63 0.021 57.13 55.04
Error 15 13.11 0.007 7.72 16.55
CV (%) - 11.62 6.12 8.65 6.16

MJ:_‘QJ@CE.»);):&M}UBD;M}%;4;.**‘5 s
ns, *, and ** represent non-significant, significant at P
<0.01, and significant at P < 0.05, respectively.
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Mean followed the same letter are not significantly
different at P < 0.05 by LSD.
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Table 5. Mean comparison of the effects of nano-
fertilizers and growth stimulants on yield and yield
components of peanut

Number Number SE.Ed 100
weight seed
Treatments of pods of seeds .
per plant per pod per plant  weight
(9) )
Control 27.65 1.23 25.82 61.25
Nano 32.45 1.39 3127 6775
nitrogen
Nano 31.35 1.38 3175  63.75
phosphorus
Potassium 58 59 1.39 3250  66.75
chelates
Humic acid 36.65 1.45 37.35 72.00
Seaweed 30.55 135 3397 6475
extract
LSDsq, 5.45 0.12 4.18 6.13

0m3T L5 s gty Szl e 53 LSS o 5115 (sl Kils
1L (g ls e oM LSD
Mean followed the same letter are not significantly
different at P < 0.05 by LSD.
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Table 6. Analysis of variance of the effect of nano-fertilizers and growth stimulants on yield of peanut and
harvest index

Mean of squares

SOV D.f Pod yields Peanut biomass Seed yield Harvest index
Block 571521" 68249™ 310416" 42.20"
Foliar application 5 1152524™ 720139.™ 702416™ 63.24™
Error 15 62192 125916 70983 9.44
CV (%) - 473 4.11 9.56 9.04

M)Jxi{i}@&)J)\J@A}&)'}&be%}?y**x*gns
ns, *, and ** represent non-significant, significant at P < 0.01, and significant at P < 0.05, respectively.
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Table 7. Mean comparison of the effect of nano-fertilizers and growth stimulants on yield of peanut index

Treatments Pods yield Biomass Seed yield Harvest

(Kg ha't) (Kg hat) (Kg ha't) index (%)
Control 4639 8059 2412 29.92
Nano nitrogen 5838 9525 2862 30.99
Nano phosphorus 5113 8533 2962 34.65
Potassium chelates 4784 8306 2662 31.99
Humic acid 5947 8919 3637 40.82
Seaweed extract 5282 8780 3112 35.53
LSDsy 375 534 423 4.63

G185 g yls e el LSD O 5a5T L 5 oy s Jlea mla s OLSS g sl sla ke
Mean followed the same letter are not significantly different at P <0.05 by LSD.
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Table 8. The results of the analysis of the variance of the percentage and yield of oil and peanut protein under
the effect of nano fertilizer treatments and some growth stimulants

Mean of squares

SOV D Seed ail Qil yield Seed protein Protein yield
Block 3 22.59™ 38319.67™ 11.98™ 10046.91"
Foliar application 5 45.03™ 238338.33™ 17.15 38380.78"
Error 15 5.21 19408.59 8.55 9847.76
CV (%) - 5.40 11.20 14.50 16.77

w)égfgi}@ch.«):j:@mjs)b@mxi%j@**jg*ens
ns, *, and ** represent non-significant, significant at P < 0.01, and significant at P < 0.05, respectively.
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Table 9. Mean comparison of effect of nano-fertilizers and growth stimulants on the oil yield and content and
protein yield of peanut

Treatments Oil content Oil yield Seed protein Protein yield
(%) (Kg ha!) (%) (Kg ha)
Control 35.95 869.52 19.20 463
Nano nitrogen 41.99 1203.96 24.01 687
Nano phosphorus 44.56 1319.15 20.23 599
Potassium chelates 43.49 1148.46 18.24 458
Humic acid 45.36 1614.51 18.78 683
Seaweed extract 42.05 1307.49 20.49 637
LSDsy 3.44 209.97 4.40 149.56

L5165 (5 13 sme VT LSD 5037 b 5 o s gty Sl b 53 LSS 5 8115 (sla Sl
Mean followed the same letter are not significantly different at P < 0.05 by LSD.
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