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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)

SalesT sl Jome eS8 lans 5 S5 sla S35\ Jsur

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

RITESRP ol 5> Shee ok 03
S oS Nitrogen fertilizer Tuber yield Tuber weight
Cover crop (% of the recommended) (t.hal) (g.plant)
Zero s 14.93h 246.49
S ol O 33% Loy TY 22.98g 370.0f
No cover crop 66% Ao > 8 27.60ef 455.3de
100% doys Ve 30.73bcd 507.0bcd
Zero o 22.86¢9 377.3f
Slagle 33% Loy YY 27.66ef 456.3de
Rye 66% Ao > 8% 30.57bcd 504.3bcd
100% doys ) 30.24cde 499.0bcd
Zero o 28.6de 471.7cd
Sale 33% NS o 30.77bcd 507.7bcd
Vetch 66% Ao > 58 35.42a 585.4a
100% Aoy Ve 31.81bc 524.9bc
Zero o 24.89fg 410.7¢f
Sala+ 155l b hius 33% WSS o 28.91de 476.9cd
Mixed (Rye + Vetch) 66% Ao ys §5 33.26ab 547.9ab
100% Aoy Ve 31.15bcd 514.0bc
LSD (5%) 2.89 53.63

5 s> T s 059 525 555 Shal5al 4 ey 5o
555 51 axdlles L (Dabighi et al., 2017) o ,LSan
oLE 53 055,55 O e 2 s 358 5055 5
O e oS G dlaly 8T Lk am ol 4 IS
sl o 3 Sms 059,25 368 5YL 3 ez 5 059 25
Cu\%wuﬁ)sﬂsﬁj\um\fus)yﬁ
L ol 53 o i oL sl
05,5 B e LS VL S 6) b 4 il
5053, 355 A3 o 5 e (b olS s
039,55 355 deo Ve v Hlad 3 0T Hldae o a8
sol3 T Sy gy oS Sl oslizal pute L ol o
1 2ol L (Darabi et al., 2018) o)L 5
(RS 03 S e a3 5 059 %5 555 slasles
23 S S oy s 3l 3Ll & didewsy a2 ) 4
Cdn 51005555 255 Ao pn Vot Hlad L aslie
i 059 s o e 2 HLST il 8) 5 (6 s
Uil 5S (Jahanzad et al., 2017) o1, Les 5 5l 5lg

YYA

ﬂdu;\dmowggg,bqﬁgu

Loyl 1Ll s gan i 035 25 O3 e 2
23 0T (2i8ien 1 5 055,25 555 ¢ by DS
e o 5YL 3 g Sls e Aoy 5 ez peans
(p S +S 1 p 8 A AFN) 055 25 5 s 1S
5053, 35S O pmn pde 5 Sile g o
2 (0SS 1 p 5 AS OVIN) OT Jltde o Fomls
Sk 055720 355 o ya Vot e g 55l sles
do Vo 51 S aS i e s (0 Jsis) AT
Pl gl 53 055 B e 2SRl
D (s 0k 3 Shas 5 A3 ) 5 S
L cmlite (g el oo I3 28 Rl s
Olas 4 o 3, S <059, 355 B e ol
P 3L 5 035 % cogdedy b gad 1531 o510l
b S godsiolS iigydi) e i Sl
OV s gl Sl 5l olas| leds Ad,
G eS 5, Shes il ol oL g dies 5 ¢SCole slales


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.3.2.7
https://agrobreedjournal.ir/article-1-1241-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-18 ]

[ DOR: 20.1001.1.15625540.1401.24.3.2.7 ]

TYYASYRD AP DL 5 hdo 3 sS O uan 5 iudg OWLE 31"

o man Ol U bl yon gnjw ol 55 055 %0
algjbuU&)cQTJiYA)'ld{iYL«b-lj:ﬁJ;
o 03 Bl gl s ole 4 0T YL 5L 5 oS
Ol oS Sl idy 0lalE glajles
)&Juj‘wcbwij)) OJJJ::J
s (F Jsu) deT s eSile + 5l 5l b glns
S 53 Sl oS U5 4 05 gr ) § 550
LS 05,0 gl 5310058 %8 (s
b mils (e oS 5L L 0T Glajen
la,les IS 55 S sl ol La 5 Kk s e
I L i g QLS S eslizad pule b g eslizal
A, 05 ol LS (05 0 35S O e
O)M&“)W)JJLS‘@;P‘M‘JLS-’M
byliee 5 ¢SCale sl ¢ i gy LS i oalinul
QM)J\" Mﬁﬁ)\b;;}]@j&.&u+)‘bjl::
ﬁ‘f’“)\‘//\ /O X0 S gl Qj)_}_‘.'.;a u.\:— L.S'-‘)K
L5 L G ol ool Gy 5.0 Jgu) s
& = olS 5 (Javadi et al., 2019) of,Iea 5 (g5l s>
38w 358" s paan IS 035 5 Ol IS
L (Hoseini et al,, 2013) 01,LKes 5 w54
oS S IV WA Ar i (638 olie bl
&‘P‘ASJ}J;L;)‘J'?CJ{)AJ&A)J ‘)5‘9}::"
355 O e I L a3 03555 Sl 1S
W] l:..nl)r.a
45 sl ol l_mzlzg:,_{f qﬁjiyb @L"J
w);ﬁ_ﬁ 6\_%0.,\_'9 BE Q‘J—Z:}CA}LF‘,_JJLA#J_;‘
33058, 35S 5 sid gy OLLE FI Ll s gne e
s 53 T 1S 2 55 5 dooys &5 Jlez | o
A._W.iu.a @L_Z: ..»\_.3.)}.1 )‘JLS_;M u\_.p)b c.__). d‘...q.2>-‘
(053,55 355 0 e Sl 1L &S sl Ol b ke
)M\Jésde})uou)JQ\ryc@
2 (o8 S 10,8 Aa¥PUA) 0T Ol iS1a

N E1p S wl fol 05525 558 Aoy Vet e

Yva

el (ot 53 09 25 O3 e 531 457 Lisls
A 009, O e oS 53 (655 ae ralS
0L YL 0558 O e (215 65 L S Ol e
SLaly 9ol 8 mme 059 0 ) i oslinul odas

bl OT 28
O n o158 dilen 059 20 5l eslanal o),

a4 Sl plie (R STT5 055

L 53 ;2 55 aS (g b «oils 05y m 555
oslaul SIHLS (035 5 355 Oljae il 30 L asle T
035 088 bl p.cbls Jo3 sbisy 059,50 5
503555355 s e i1 o s (o
e 45765 3 b 4 el Koy 05525 31 e3liul
2305 5hS 1 p S S OFF 51 dle 55 S0k 53 0T
0SS VA 05555555 5 e o oS
AL 055, 258 o3 Vel o r;;—*:f
(F Jsd) 3L

Lol b Qavadi et al., 2019) o1, SKas 5 6315
oslaul IHlS 059,23 35S 9 e 35S
355 a8 us S 5,158 w5 ol 55 055,55
Sl oele ml (695 059 - 35S DN o
35S o e sl bl Ll (il (gl e
Slesleal S8 55 6)ls e fals Eel 054 20
D 5 AL a b B 5 oLE 53 055 55
alal, ¢SO 55 (Mirzashahi and Hosainpour, 2014)
O e 5 058 2 Sl esliul S1HLS s S
s S B8 D)3 elS 55 055 5 S o e
o gL ST o8 il (glajles 55 45,50
el S

DLalE (slajles 3155 0las il yls 4o s
@S o LT 8en 1 5 055,20 555 (i
D nn de 53 &S5 Jlasl o 53 055 25 e
" oL A8 05 L L Kike glie il 5
355 Ol YL 2 1) o G 0 YL

u.,\_>- &b‘_{(? Jads) Sl old dwo 5 059 50


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.3.2.7
https://agrobreedjournal.ir/article-1-1241-en.html

V) ol o oslad pler 5 ol 011 (o) ke 8"

RS . S . Z - . . o s . . RS . -
03375 355 5 gy QLS (slasled 53 s jiuw )3 055 5 O pae 21 o o lo 5 0ks anslis —F J
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
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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
YV


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.3.2.7
https://agrobreedjournal.ir/article-1-1241-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-18 ]

[ DOR: 20.1001.1.15625540.1401.24.3.2.7 ]

TYYASYRD AP DL 5 hdo 3 sS O uan 5 iudg OWLE 31"

23 (Jjgrk‘:‘a' B el LS
St S A b Laed b ,3 Dl 25 p S5 LS
S5, S i, F (Kolodziejczyk,  2016)
IRl Bl Lely 055 35S B e R
St Glrods 55 (S 05 S e Ly
23058, pf}-sz WA Hlas s ol s sl il
s Sl (s o 1 5T Dl 25 e S

S5 4o

Sl G148 L e j ol Sl a5 L

Lol ap oLS ol oshlan 3 Shee i s yls oYL
Ll g0 13059 0 gland las S o e talS
s § damen 5 01555187 (61 A 55 5kms &S
Sl eslizl a5 sl Ol bl ilajT s sl
by des 5 6SCblo 05 5 4o dilime) ik g OLALE
Olals 5l eslil pe L gl 55 oSColo + laglar
sodes G ses s Shes il bl Esl( by
of o it OLLS Sl eslinul s 055 25 5 e
Sl 31 el ol o g e S mS sl
FalS LS 5y s jaw ol JJ_<L..9 Dls e
Jlas 53 0de 3 Slas awylio A 055 25 558 3 e
P9 L S ilo+ s gla bghius 5 &Sile by ol
o3l pude 4y S 0l 40 5 059,75 355 A3
055,55 355 Aoy Vet o pan 5 iy oS
Sl by OLalE 4SS s Gl el b a5
68 e b oS 5 55 $Sale + sl b shsn
U5 o (s oS (Gl ol o (538 5L
s stbae s Shee 0 Oy 53 e S, &G
S Gosb g il oo G S Ol alS
O e L eSCale gl b shie 5 Sl glajlas
(059,55 355 el do 5 i 5l a8 U s YF
A0S (g b odd 5, Shes Lo y3 A 5 VY LS Sa

i g oLE s 55 05585 O mae oIS il 8l

AR

(YO =¥ v 3 g ) o () OT e A
slajles 55 .88 035 (’ij—Lf ~ (’J—?u—L:‘)
53 Sl + Hlasls bgliue 5 $Sale by LS
357 oMo YL 53 Ol mead Ol gl L any e
L5113 gl Hlas L (gl sne &gl 4zl 457
YL 7shon Ly glie 3 by OWLE (F Jpur)
..Uuhodbjbﬁ)‘)@fafcqﬁalgdjjﬁ:;
o 2 56 S g OBLE e Sl oMo
ol Cde a8 550 2eS s jaw (srods H 51 25
2335 50 053,255 s AS L3l Ol 5 e
30T 058G 5Lwal3T L anglia 53 i gy OWLE
L Ollasl ST Csls 7 515 Cd gl slas S
o 3 sy Do o Laede 53 5 0l olS 5L
A i @L:J .(Smadi Hashjin et al., 2016) 5 5% .
A 5ls 0L Lajles iiSan 4 by o (sl oS0l
SR L ol s (i OLaLE (sl jles oS 55
Q\H@?;,;&\plé,uj)ojjﬁg;qu
aS s opdo ol edaline S jaw slacds s
53 i gy o8 Sl Dlezr 2 53 Sl Ol o SV
Ol 2 Ol o aS 5 055 20 35 oy Vot les
53 (0 Jads) i &5 059 5 35Sl eslanal pks )2
Aoy Ve ek s 05, (6355 YL sl
e 548 55 51,8 oslial 5 5 oS e 320 53
> 5 g 0 0 53 Dl ns S 4 0T 5l gl
YL slas 5 2 L .(Samadi Hashjin et al., 2016)
Ay o e cady ) GBI > OT sl 5 035 2
Laodd 53 & 2 6l e a3 5 0d iy ol S
5 O s (Kakagian et al., 2015) Al o 2ol 58!
polae 31w lie U (Simson et al., 2016) ol ,LSes
23055, p S skS I sV A 0 s
LY palie o s S0 308 (om s 3 1S
LN e el 5La 3 0555 p S kS AW
(5 055 bl ) Sz p SokST 50 8 o \YF
33 eSS4 50 paliedS Shsor s S


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.3.2.7
https://agrobreedjournal.ir/article-1-1241-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-18 ]

[ DOR: 20.1001.1.15625540.1401.24.3.2.7 ]

\F"J.:'ili‘V")L“‘:“f)l'é’;}‘:"“‘:’.‘u?‘"O‘jl‘gsc‘))'f}i;4‘,)‘:‘3"

o man 53 FalS Eel 03,50 4 un o oS LS el il 5 e 0555 355 Lol pen SiL
Csly) Coniie il 8l 53 5 0dd 09 i slas S OT 51 b (amme S 5 Sl b 5 055 20 Slals
)9 )l"\i\i 6))51..:5 g}\-\.&\ LY GL:‘LN.\ k) L;.;ﬁ)g_,.:w Q\_AL; )‘ ealeul 45 M)w ng GL’:; U’L‘ .5‘9.31

.Jﬁo:‘:)\}é\:_-j )Lg)‘w"ouw\}b.b‘j@&y}&o};jﬁwﬁ
References odldiul 350 b

Adetunji, A., T. Ncube, B. Mulidzi, R. and F. B. Lewu. 2020. Management impact and benefit of cover crops
on soil quality: A review. Soil Till. Res. 204: 1-11.

Ahmadvand, G. and S. Hajinia. 2016. The effect of cover crop and different tillage systems on soil physical
properties and potato yield. Electronic J. Crop Prod. 8(4): 163-182. (In Persian with English abstract).

Alva, L. 2004. Potato nitrogen management. J. Veg. Crop Prod. 10(1): 97-132.

Couédel, A., L. Alletto, H. Tribouillois and E. J. A. Justes. 2018. Cover crop crucifer-legume mixtures provide
effective nitrate catch crop and nitrogen green manure ecosystem services. Agric. Ecosys. Environ. 254: 50-59.

Courtney, R. G. and G. J Mullen. 2008. Soil quality and barley growth as influenced by the land application of
two compost types. Bioresour. Technol. 99(8): 2913-2918.

Dabighi, K. h., E. Fateh, and A. Aynehband. 2017. The study of nitrogen efficiency indices of canola
(Brassica napus L.) under different green manure crops and nitrogen sources. Iran. J. Field Crop Res. 15(2):
413-424. (In Persian with English abstract).

Darabi, A., S. Omidvari, A. Shafiezargar, M. Rafie and M. Javadzadeh. 2018. Impact of integrated
management of nitrogen fertilizers on yield and nutritional quality of potato. J. Plant Nutr. 41(19): 2482-
2494,

Delgado, J. A., M. A. Dillon, R. T. Sparks and R. F. Follett. 2004. Tracing the fate of >N in a small-grain
potato rotation to improve accountability of nitrogen budgets. J. Soil Water Conserv. 59(6): 271-276.

Essah, S. Y. C. and J. A. Delgado. 2009. Nitrogen management for maximum potato yield, tuber quality, and
environmental conservation. In: Appropriate Technologies for Environmental Protection in the Developing
World. 307-315. Springer.

Essah, S. Y. C., J. A. Delgado, M. A. Dillon and R. T. Sparks. 2012. Cover crops can improve potato tuber
yield and quality. Hort. Technol. 22(2): 185-190.

Fageria, N. K. 2016. The Use of Nutrients in Crop Plants: CRC press.

FAO. 2021. Available at http://www.fao.org/faostat/en/#home

Ghafari, M., G. Ahmadvand, M. R. Ardakani, I. Nadeali, and F. Elahi Panah. 2012. Effects of cover crops
residue on weed control, physiological indices, yield and yield components of potato (Solanum tuberosum
L.). Iran. J. Field Crop Sci. 43(2): 295-309. (In Persian with English abstract).

Hlavsova, D., J. Tucek and B. J. H. Turek. 1970. Influence of fertilization on the nitrate content of potatoes. J.

YYy


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.3.2.7
https://agrobreedjournal.ir/article-1-1241-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-18 ]

[ DOR: 20.1001.1.15625540.1401.24.3.2.7 ]

TYYASYRD AP DL 5 hdo 3 sS O uan 5 iudg OWLE 31"

Ceskoslovenska Hygiena. 15(6): 203-207.

Hoseini, R., S. Gashi, A. Soltani, M. Kalate, and M. Zahed. 2013. The effect of nitrogen rate on nitrogen use
efficiency index in wheat (Triticum aestivum L.) cultivars. Iran. J. Field Crop Res. 11(2): 300-306. (In
Persian with English abstract).

Jahanzad, E., A. V. Barker, M. Hashemi, A. Sadeghpour and T. Eaton. 2017. Forage radish and winter pea
cover crops outperformed rye in a potato cropping system. Agron. J. 109(2): 646-653.

Javadi, H., P. Rezvani Moghaddam, M. H. Rashed Mohasel, and M. J. Seghatoleslami. 2019. The effect of
different levels of nitrogen and green manure on yield and nitrogen absorption efficiency in purslane as a
medicinal plant. Agric. Crop Manage. 20 (2): 453-465. (In Persian with English abstract).

Jin, X, N. Hao, F. Jiao, Y. Yang, D. Wang, C. Xu and R. Zhai. 2014. The effect of nitrogen supply on potato
yield, tuber size and pathogen resistance in Solanum tuberosum exposed to Phytophthora infestans. Afr. J.
Agric. Res. 9(35): 2657-2663.

Kakaeian, A. M., G. Mohammadi, M. E. Ghobadi and A. Najaphy. 2015. Effects of rye and common vetch
cover crops as pure and mixed on soil physicochemical characteristics. J. Agric. Sci. (University of Tabriz).
25(2): 47-64. (In Persian with English abstract).

Kolodziejczyk, M. 2016. Effect of nitrogen fertilization and microbial preparations on quality and storage losses
in edible potato. Acta Agrophysica. 23(1): 67-78.

Mirzashahi, K. and M. Hossainpour. 2014. The effect of nitrogen fertilization management on grain yield and
nitrogen efficiency indices in corn. Appl. Field Crops Res. 27(102): 31-40.

Moéller, K., W. Stinner and G. Leithold. 2008. Growth, composition, biological N fixation and nutrient uptake
of a leguminous cover crop mixture and the effect of their removal on field nitrogen balances and nitrate
leaching risk. Nutr. Cycl. Agroecosys. 82(3): 233-249.

Monaghash, F., A. Maleki and H. Zolnorian. 2015. Effect of application methods of vermicompost and
chemical fertilizers on tuber yield and some morphological traits of potato (Solanum tuberosum). J.
Ecophysiol. (Agric. Sci.). 9(3): 417-428. (In Persian with English abstract).

Neeteson, J. J. 1989. Effect of Legumes on Soil Mineral Nitrogen and Response of Potatoes to Nitrogen
Fertilizer. In: Vos, J., C.D. Van Loon and G.J. Bollen (Eds.), Effects of Crop Rotation on Potato Production
in the Temperate Zones: Proceedings of the International Conference on Effects of Crop Rotation on Potato
Production in the Temperate Zones, August 14-19, 1988, Wageningen, The Netherlands. Dordrecht:
Springer Netherlands.

Radicetti, E., R. Mancinelli, R. Moscetti and E. Campiglia. 2016. Management of winter cover crop residues
under different tillage conditions affects nitrogen utilization efficiency and yield of eggplant (Solanum
melanogena L.) in Mediterranean environment. Soil Till. Res. 155: 329-338.

Rosen, C. J. and P. M Bierman. 2008. Best management practices for nitrogen use: Irrigated potatoes.

YYy


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.3.2.7
https://agrobreedjournal.ir/article-1-1241-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-18 ]

[ DOR: 20.1001.1.15625540.1401.24.3.2.7 ]

\F"J.:'ili‘V")L“‘:“f)l'é’;}‘:"“‘:’.‘u?‘"O‘jl‘gsc‘))'f}i;4‘,)‘:‘3"

University of Minnesota Extension Educational Information. Publication No. 08559.

Sadeghpour, A., M. Hashemi, M. DaCosta, E. Jahanzad and S. J. Herbert. 2014. Switchgrass establishment
influenced by cover crop, tillage systems, and weed control. Bio-Energy Res. 7(4): 1402-1410.

Samadi Hashjin, A. A., A. Ghalavand and Mokhtasi Bidgoli, A. 2016. The effect of different sources of
nitrogen on dry matter and nitrate and nitrite accumulation in potato (Solanum tuberosum L.) tuber. J.
Agroecol. (6)1: 28-41. (In Persian with English abstract).

Sharifi, P., U. Izadpanah, M. N. Safarzad Vishekaei, and M. A. Tahmourespour. 2013. Effect of seed tuber
size, nitrogen rate and harvest date on yield and yield components of potato. J. Crop Improv. (J. Agric.).
15(2): 193-209. (In Persian with English abstract).

Simson, R., L. Tartlan, E. Nugis and V. Eremeev. 2016. The effect of fertilizer and growing season on tuber
dry matter and nitrate content in potato. Agron. Res. 14(4): 1486-1493.

Singh, G., K. W. J. Williard and J. E. Schoonover. 2018. Cover crops and tillage influence on nitrogen
dynamics in plant-soil-water pools. Soil Sci. Soc. Am. J. 82(6): 1572-1582.

Tosti, G., P. Benincasa, M. Farneselli, F. Tei and M. Guiducci. 2014. Barley—hairy vetch mixture as cover

crop for green manuring and the mitigation of N leaching risk. Europ. J. Agron. 54: 34-39.

YY¥


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.3.2.7
https://agrobreedjournal.ir/article-1-1241-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-18 ]

[ DOR: 20.1001.1.15625540.1401.24.3.2.7 ]

TYYASYRD AP DL 5 hdo 3 sS O uan 5 iudg OWLE 31"

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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