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Introduction

Nitrogen (N) is one of the main limiting factors in agroecosystems all around the world. However, high
application rates of N fertilizers would lead to negative environmental consequences. Reduction of N fertilizers
consumption decreases production costs and environmental pollution. Therefore, N efficiency to be enhanced
due to the high N fertilizer cost and required measures to prevent the waste of N. Cultivation of diverse crop
cultivars with higher resources absorption and utilization efficiency is one of the major approaches in sustainable
agriculture that would result in the effective use of natural and chemical inputs and reduce significantly the
environmental risks. Quchan City is one of the potato production poles in Khorasan Razavi province. In this
region, large amounts of N fertilizers annually are consumed in the potato agroecosystem. Therefore, the potato
of the present study was evaluating N uptake and utilization efficiency, and finally, N uses efficiency in the
potato agroecosystem of Quchan.

Materials and Methods

This experiment was performed in the cropping year of 2020-21 in Quchan located in Khorasan Razavi
province. A split plots arrangement based on a randomized complete block design with three replications was
conducted. Different nitrogen application rates (0, 50, 100, and 150 kg of pure nitrogen per hectare) were
assigned to the main plot and the sub-plot factor consisted of two potato cultivars, Agria and Arinda. To
calculate the efficiency of nitrogen application, the amount of nitrogen in the soil was also considered. Equations
(1 to 3) were used to calculate nitrogen efficiencies:

__ AN (kg.ha™h)
NUpE = TN (kg ha-D) Eqg. 1
__ TY (kgha™h)
NULE = AN (kg ha 1) Eq. 2
__ TY (kg.ha™1)
NUE = TN (kg.ha™1) Eq.3

Results and Discussion

The results of the analysis of variance showed that the effect of nitrogen fertilizer and cultivar on yield was
significant. At the same levels of nitrogen, the Arinda cultivar had a higher yield and with increasing nitrogen
application, an increase in yield was observed in both Agria and Arinda cultivars. The effect of nitrogen
application and cultivar on nitrogen uptake, utilization, and use efficiency was significant (p<0.01). Comparing
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the interaction of nitrogen and cultivar on nitrogen utilization efficiency, showed that the Arinda cultivar had
higher efficiency than the Agria cultivar.

Conclusion

By increasing the amount of nitrogen fertilizer application, improvement was achieved in most of the
evaluated characteristics of potato cultivars, including yield. Arinda cultivar had better conditions in terms of
tuber yield and nitrogen uptake, utilization, and use efficiency compared to Agria.

Keywords: Environmental health, Fertilization management, Harvest index, Nitrogen efficiency, Tuber
nitrogen percentage
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150 54.6a 1.7b 42a 36119a 4069 a 68.0a
)
Cultivar
Agria 43.0b 33a 22a 25604 b 2837hb 69.4a
Arinda 49.8a 3.6a 24a 34613 a 3756 a 68.0 a

(P=0.05) 55,115 o sime BMSI 1,08, s S jiio By o (shls (slopyeSilis pgis yo 13 9 ol yo (sl
For each factor and in each column, means followed by the same letter(s) are not significantly different (p<0.05).
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Figure 2- The number of medium-sized tubers per plant under different levels of nitrogen and potato cultivar
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Means followed by the same letter(s) are not significantly different (p<0.05).
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Figure 3- The total number of tubers per plant under different levels of nitrogen and potato cultivar
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Means followed by the same letter(s) are not significantly different (p<0.05).
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Figure 4- The relationship between soil nitrogen content and potato tuber yield under different levels of nitrogen fertilizer
and potato cultivar in the Quchan region
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Table 4- Analysis of variance (mean of squares) of the effect of different levels of nitrogen consumption and cultivar on

tuber nitrogen percentage, shoot nitrogen percentage, uptake efficiency, utilization, consumption, and nitrogen harvest
index in potato

(Mean of squares) e p wibe

oy ) .
PO 1 FESNY sl |
“M”l"." el o o Q395 o Js e ol 2l i 2 Bpan )
Experimental !5l 0oy . Sl SR Oje o . o s
factor df ol P,'”, val s " QI9r® QI9r® QI
s b NUpE NUtE NUE
N tuber - N HI N Total
N Shoot
S 2 0.0037™  0.0240™ 2.28"™ 186.8™ 0.0058" 898™ 29"
Block
0395 3 0.1553"  0.2960™ 12.95™ 14617.9™ 0.0039" 8565 4081™
Nitrogen
Lo
ohel sl 6 0.0081 0.0102 15.16™ 139.4 0.0029 352 282
Error a
o2 1 0.1998"  0.2752™ 24.00" 1176.0" 0.0280"" 16267 17067
Cultivar
X395 .
Nitrogen * 3 0.0033™  0.0057™ 10.01™ 100.7™ 0.0009™ 1148 445"
Cultivar
5 clas
PG 8 0.0045  0.0162 11.14 50.0 0.0018 226 119
Errorb
Olps Gy
5.6 8.1 5.3 5.1 5.6 6.7 6.4
C.V.

3 gine pf NS aoyd Y 90 Jlainl zglaw )3 4l gxe ca gy T o "
* ** ns indicate significant at the 5 and 1% probability levels, and is non-significant, respectively
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Table 5- Mean comparisons of the main effects of nitrogen levels and cultivar on potato nitrogen uptake, utilization,
and use efficiency in potato

. lako H
Wy A R g Js ’ P ElE s s
ot PP sl Caa 59k o g ol
ilol Jole O3 | ) Codld ’ (S31 3 g 0395 0595
Experimental oul P P ‘30 g o NUpE NUE NUE
N Biomass  ©997* k . :
factor - N_Total g kg grain/kg  Kg grain/k
N_tuber % N_HI K N /kg g9 g gg g
% % Upta € uptake Nuptake Nsoi|+applicd
kg Nsoil+app|icd
03954
Nitrogen (kg.ha)
0 1.01°¢ 1.30¢c 64.6 a 80d 0.74a 273 a 201 a
50 1.14b 150b 62.7 a 120 c 0.76 a 236 b 179 ab
100 1.27a 1.68a 6l.2a 166 b 0.79a 204 c 162 bc
150 1.38a 1.81a 61.9a 192 a 0.74a 188 ¢ 140 ¢
o3y
Cultivar
Agria 1.29a 1.68a 63.6 a 133b 0.72b 199 b 144 b
Arinda 1.11b 147b 61.6 b 146 a 0.79 a 251a 197 a

(P=0.05) 35 )ls sine SHS) (S8, L S e g o (sl (sloSolio eyt o 52 9 Jale o gl ”
* For each factor and in each column, means followed by the same letter(s) are not significantly different (p<0.05).
wCal 0 i8S las 53 (LS )3 p)SohS 1 +A) S 53 35290 ()79 5t ogMeds 00 Bpan )9y Zolaw (955 ()90 e Amelone sl
To calculate nitrogen productivity, the nitrogen levels plus soil nitrogen content were considered (109 kg ha™).
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Figure 5- The relationship between soil nitrogen availability and nitrogen use efficiency under the influence of different levels
of nitrogen fertilizer and potato cultivar in the Quchan region
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Figure 6- The relationship between soil nitrogen availability and nitrogen and cultivar interaction on nitrogen utilization
efficiency under the influence of different levels of nitrogen fertilizer and potato cultivar in the Quchan region
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