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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 2. Mean comparison of plant traits of potato in cover crop and nitrogen fertilizer treatments

§ g 53 ode Sl

No. tuber.plant?

Sy 6‘"‘" a3l slaws
No. main branches.plant!

$ g CL&.T)\
Plant height (cm)

Jla 2019 AYAA 8.1 5.7 44.8

Year 2020 1¥44 8.0 55 435

s ol 0o 6.8¢ 5.1¢ 40.7¢

No cover crop

o Rye Slagle 8.0b 5.4b 44.0b

oo Vetch o 9.1a 6.42 46.7a
Cover crop (K5t g) b i

Mixed (Rye+Vetch) 8.3b 5.5b 45.3ab

LSD (5%) 0.50 0.27 2.42
Zero o 6.83c 4.85¢c 35.28¢
05958 555 33% NPT o 8.09b 5.58b 43.15b
Nitrogen fertilizer 66% Aoy 7 9.25a 5.88ab 48.29%
(% of the recommended)  100% EITALE 8.19b 6.19a 50.17a

LSD (5%) 0.47 0.45 2.52

OIS 5 (5L (¥ Jguzr) 5 4 (Aald) 039 12
b g OalE 51 U541 L (Ghafari et al., 2012)
Sl 53, Sas 1 d8 5 5 1S o ol
DS Sl s 45 L35 5518 njnm > Shes
sodd s, Slas o VL Glaglar 51505 bdy
slacale o J 8 0T Cle 5 el Sy e 0
iz, OBLE Ll s 518 OalS ol Ja 5 50
o3l e 5lasi b g )ls e o5l ISz 5 g >
Sliw opl o 50 b 5l (aals) as sy oLS
RESIRE
eslizal pte slag dla S0l dslie s ulul
S 033,75 35S O pde 5 by olS |
Ol L s 1 GBS 53 5 VF/AY) sie 5 Shes

5ol aalpeled s 5, Shas 055,25 555 (5 e

Yv¢e

JLw J_?HS:L} OLES Wosls il 4 20 @Lﬁ

45 g 3 ot Sluas 5ol O g codt 3, Sk
355 5 s OBLE Slaslagd STl o g ls g b
b jlas e 2 5 )l gme okl 5l Slio 059 2
szl o )3 45 30 55 0d 8 05 5 0t > Slas
o daT Cnls L ol y 0390 13 e Lo )3 &
5 by oS 1Sy S S 5 55 0k 039
P9 slas S o pn (5 8 15 05555 S
BAB/F L ¢Sils id g oS 5 05555 555 ooy
qu:uuba.x.aoj,@;v\_g‘uﬁ),(vf
5 b OLALS b plis JLa b (6l e 3Dl
(uﬁ,gpfmcw«)ojjf;g;,_fu,;ﬁ,u::
(b S YER/®) 4 gy 3 0 05 p pmaS Wbl
355 5 by oS Sleslizal oo Hlag 4y by o


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 2025-12-18 ]

[ DOR: 20.1001.1.15625540.1401.24.3.2.7 ]

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

st S 0 5 Shas s tae ol 5l ol
ol 3, Shes 2alS Olyn Lls.Csls oy
Aoy Ver O me g by OlalS glajles 5o
22 055, Sl gmomn 005 Vs as 15 055 28 555
555+ Ll 4o o 1 ol 059 50) ST s
Ay el aS sl Cad (ol (3 vz O35 0
3 Shas 53 Ol 5 s jgmw LS iy i)
yj_“o,',,u:.iuﬂ@u.g_wla.\_aa,\_b
0355 YU S sls oL (Rosen and Bierman, 2008)
(S odd 53 ot el S 055 155 (sl s
ods 3 Shee alS Colg 5 5 Sdw) 55 50
4S 5,5 Olge (Alva, 2004) 1T .5 55 oo sooe sicmnus
33505 053,55 355 4 2V STy e oS
el 5ol S wa g 5 by 6l SLST 055
033,55 555w BN elmul (555,75 0T o 3 Shes
SRS sy iy el olS 5Ll i
LS Wy Sk 53 U Lot kS
335 o 058,55 O e I HLS 5 $Sis esla
SRS 1y oS dn 5 5 i 055,55 5 5aS  lis
sl o S e gl |y OT ode 5 Shas 5 03ls
(Darabi et al., 2018) O,Ken 5 olols JialejT =
OT 5 eslaz e L awslie 3 055 52 255 5 e
s 3008 oy o3lizul 5 onls il 53l 1y ous 5 Shes
3 Shes il 5l Eel 03 35S Ly ol o
355 5 ol an aliil dn o (6 iy oS
O 5 oo bejT s el s 05 2
33 (s 0kE 3 Slhas o 2i (Jin et al,, 2014)
Sy 5L s pf}l:fq'—“'b 05578555 slas
OGS 53,8 S WA B 0T 51 YL Sislie 5 e
(LdosﬁkJQTuﬁj.w:ﬂuduK@L{
5, Shes JSis Sl Cgby y oldd sl
Ll o Joole &S5 55087 5 b Ml o jm

Sy Jelse gl RIB S 0AS (s Cel

Yyv

f”’l“";)"(’l'&“’ YY) s Shee o zée
03555 355 oyt e 5 by olS I eslizal
IS ol e 05 (F dde) T oy
5 gy by 5y el S Cul Ol Wa ) s
555 asode 5 Shas STy bal 35 0 0ds 5 Shos
oLl pls 4 S (g OIS e )3 055 520
A S 5 0 Dslite g OIS )
LS e 3 GLSa s o5 YO/FY) ode 5, Shas
Cmnl 355,55 355 Ao )3 59l 5 ¢Sole ib g
Cel 055,55 355 Olsmn o YU Sl eslizal 5 T
Sl s deoys Ve Ol 4 ods 5 Shes 2alS
Sleds s Slas lagler (il g olE 5l (on s
S YWE 43S (o s ¢.Lp,>)l:.<.a)>¢;n’//\9
Ll iy 053,55 355 oo y3 TY e 53 LS s
555 Ao y3Ver 587 Glasled (sl sme SO
ok 3, Nlas jlass 53 ;8 55 5 At odalie 055 5
.:ﬁ)\:gn)sdﬂ"' S gl
g I N S T
Jeol 059 25 555 Ao ys 87 Hles 5 Sale idp
+obaslar bl HLad L (g)la sme Ol STl
S 0 5 35S 3l el a5 S
S e s 0dd 5 Shes 059 YL (¥ Jod>)
O3l 35 U 5 &SCile + i3l b shie jlas
o Olgs oo 1y (i oL Sl eslial ps 4 S
S (my S 4 o 1 (B0 O 8 Ol el 3
S st o by 0593 I b 55 2y Ol
3308 5L Aoy 98 5 iy 055,55 U3 e 30
ol s 3, Shas il 3l sl (b g OIS glas S
Ao ol CEST e S )0 (F g i e
ool blie 5 oS alosyy 4 by OBLS |
s ke s, Shee a5 6 T i1 el ceSCale
(sicb gy oS S aslizad e Hlas 53 48 Il o

4o g Hldis do 3 Vo B 05 i 568 Ol il 38


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 2025-12-18 ]

[ DOR: 20.1001.1.15625540.1401.24.3.2.7 ]

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

05578555 5 by OBLE (glajlas (2iSan )3 s jams 0ke 05 5 0 3 Shas 5500 daws o —¥ 5

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
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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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Rye 66% Ao ys §F 69.8fg 0.29d 212.2¢c
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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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