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Effect of cover crops and application of nitrogen fertilizer on tuber yield and nitrogen

use efficiency of potato (Solanum tuberosum L. cv. Sante)
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Fig. 1. Monthly rainfall and average temperature at the experiment site (2018-19 and 2019-20)
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Table 1. Physical and chemical properties of the soil at the experiment site

S A e ST JTosle 0isas A ely e mie eSS L, ol o2
ECe «i.  Lime OM N P K Na Mg Ca Clay Silt Sand
(@s.m™) pH ) %) (%) (mg.kg*) %) (%) (%)

0.98 8 9 056 0.059 62 230 21 14 32 8 9 83
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Table 3. Mean comparison of tuber yield and tuber weight in interaction effect of cover crop and nitrogen

fertilizer treatments
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Table 4. Mean comparison of nitrogen use efficiency indices of potato in cover crop and nitrogen fertilizer treatments

0558 s S 05550 3l eslamal 4,8 039 wder LS ol Ol i (6l gin
Nitrogen use efficiency (kg.kg?) Nitrogen utilization efficiency (kg.kg?) Nitrogen uptake efficiency (kg.kg?)  Tuber nitrate content (mg.kg™)
Jle 2019 1FAA 78.9 349.7 0.282 1954
Year 2020 1ra4 78.5 342.9 0.286 191.6
No cover crop g olE O 68.0b 322.2a 0.250b 176.1c
o Rye Slagle 72.4b 342.8a 0.251b 193.0b
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Mixed (RyetVetch) sl +,ls sl byl 85.6a 354.0a 0.313a 198.6ab
LSD (5%) 4.81 1014 0.019 12.56
Zero o 82.4a 564.8a 0.149d 57.15d
055535 33% NS o 82.6a 424.2b 0.199c 139.5¢
Nitrogen fertilizer 66% W24 8l.1a 238.5¢ 0.342b 215.5b
(% of the recommended)  100% o3 )ee 68.8b 158.0d 0.443a 362.1a
LSD (5%) 3.91 22.97 0.018 11.33
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Table 5. Mean comparison nitrogen use efficiency indices and tuber nitrate content of potato in interaction effect of cover crop and nitrogen fertilizer treatments

iy oS 0338555 0358 O pe 1S 03378 Sl S ot Sl i (8] e
Cover crop Nitrogen fertilizer (% of recommended)  Nitrogen use efficiency (kg.kg™')  Nitrogen uptake efficiency (kg.kg)  Tuber nitrate content (mg.kg?)
Zero g 64.9gh 0.11g 31.92h
S ol O 33% NN o 73.5ef 0.17f 115.1f
No cover crop 66% Loy % 69.8fg 0.29d 187.5d
100% Aoy 64.0gh 0.41b 369.8a
Zero o 83.9cd 0.15fg 58.89g
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LSD (5%) 7.82 0.03 22.67
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Effect of cover crops and application of nitrogen fertilizer on tuber yield and
nitrogen use efficiency of potato (Solanum tuberosum L. cv. Sante)

Sadra, Sh.!, G.R. Mohammadi? and F. Mondani?®

ABSTRACT

Sadra. Sh., G.R. Mohammadi and F. Mondani. 2022. Effect of cover crops and application of nitrogen fertilizer on tuber
yield and nitrogen use efficiency of potato (Solanum tuberosum L. cv. Sante). Iranian Journal of Crop Sciences. 24(3):
221-235. (In Persian).

Inclusion of cover crops in crop rotations has several benefits such as supplying nitrogen for the next crop.
To investigate the effect of cover crops and different levels of nitrogen fertilizer on tuber yield, yield
components, and different nitrogen efficiency indices of potato, a filed experiment was conducted as split plots
arrangements in randomized complete block design with three replications in 2018-19 and 2019-20 growing
seasons at the agricultural research farm of Faculty of Agriculture and Natural Resources, Razi University,
Kermanshah, Iran. The main plots was assigned to cover crop at four levels including; rye, vetch, mixed (vetch +
rye) and control (no cover crop) and the sub-plots was nitrogen fertilizer application at four levels including; 0
(control), 33, 66, and 100 percent of the recommended fertilizer level based on the soil test. The results showed
that treatments had significant effects on tuber yield and yield components, plant height, the number of main
stem per plant, nitrogen use indices and tuber nitrate content. Vetch and mixed treatments along with application
of 66 percent of nitrogen fertilizer led to the 13 and 8 percent increases in potato yield when compared with
application of 100 percent of nitrogen fertilizer without cover crop, respectively. Maximum tuber yield obtained
in vetch with application of 66 percent of nitrogen fertilizer (35.42 ton.ha) and the least tuber nitrate (31.92
mg.kg) wasmeasured in control (without nitrogen fertilizer). Application of nitrogen fertilizer had a significant
negative effect on nitrogen use efficiency as the highest nitrogen use efficiency (94.78 kg.kg™) was obtained by
inclusion of vetch as cover crop and without application of nitrogen fertilizer. In conclusion, our findings
showed the positive effect of cover crops along with application of optimum level of nitrogen fertilizer on tuber
yield potato, plant height and number of main stem per plant. This can be considered as a crop management
package that leads to the reduction of application of chemical fertilizers, prevents its adverse effects on

environment and more economic benefits for farmers.
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