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Effect of fertilizer application methods and irrigation on growth indices and tuber
yield of potato (Solanum tuberosum L..) in Dehgolan plain in Kurdistan province, Iran

Rezaie, B.!, Hosseinpanahi, F.? and Siosemardeh, A.}

ABSTRACT

Rezaie, B., Hosseinpanahi, F. and Siosemardeh, A. 2025. Effect of fertilizer application methods and irrigation on growth
indices and tuber yield of potato (Solanum tuberosum L.) in Dehgolan plain in Kurdistan rovince, Iran. lIranian Journal of
Crop Sciences. 27(1): 110-128. (In Persian).

Introduction: Potato (Solanum tuberosum L.) is one of the most important food crops worldwide, and grown in
diverse ecological conditions. The crop plays a vital role in food security and significantly contributes to farmers'
economic well-being. Optimal management of nutrient resources and water is a key factor in enhancing potato
tuber yield. While several studies have investigated the effects of individual nutrients and irrigation regimes on
potato growth and tuber yield, comprehensive management strategies of integrating both factors have received less
attention. This study aimed to evaluate the effects of different nutrient and water management packages on growth
indices, tuber yield, and yield components of potatoes in the Dehgolan plain in Kurdistan province in Iran.
Materials and Methods: The experiment was carried out over two growing seasons (2021 and 2022) in
Dehgolan plain in Kurdistan province in Iran, using a randomized complete block design with nine treatments
and four replications. The treatments consisted of: T1- Conventional management, T2- NPK fertilization based
on soil test, T3- NPK fertilization based on soil test + chicken manure, t4- Conventional management+500 kg.ha
L sulfur, T5- Conventional management+1000 kg.ha™* sulfur, T6- NPK Fertilization based on soil test + irrigation
at 80% FC, T7- conventional management + irrigation at 80% FC, T8- NPK Fertilizing based on soil test +
chicken manure + irrigation at 80% FC, T9- NPK Fertilizing based on soil test + chicken manure + irrigation at
80% FC+ 1000 kg.ha* sulfur. Each experimental plot area was 25 m? and included six planting rows. The
distance between plots was one meter, and the distance between replications was two meters. During the
growing season, key growth parameters, including leaf area index (LAI), crop growth rate (CGR), dry matter
accumulation, tuber yield, and yield components, were measured and recorded.

Results: The results indicated that management packages significantly affected potato growth and tuber yield.
The highest dry matter accumulation was recorded in treatment T9 in both growing seasons (1435.69 g.m in
2021 and 1810 g.m2 in 2022). Treatments T7 and T8 ranked second and third in both years. Leaf area index
(LAI) was also influenced by management packages. In 2021, the highest LAI (4.45) was observed in treatment
T7, whereas in 2022, the maximum LAI (7.27) was recorded in treatment T9. Similarly, the highest crop growth
rate (CGR) in 2021 was observed in treatment T9 (29.59 g.m-?day™). In 2022, due to earlier planting, the growth
rate increased, with treatment T3 showing the highest CGR (29.99 g.m2.day). The highest tuber yield in 2021
was obtained in treatment T7 (36.7 t.ha), while in 2022, treatment T9 had the maximum tuber yield (49.87 t.ha"
1). The lowest tuber yield in both growing season were observed in treatment T1 (conventional management
package in the region), with 23.67 t.ha! in 2021 and 37.11 t.ha! in 2022. The lower yield in 2021 compared to
2022 was primarily due to a sudden temperature drop in early October 2021.

Conclusion: The findings of this experiment demonstrated that appropriate nutrient and water management
packages significantly affected potato growth, tuber yield. Treatments with a combination of adequate nutrient
and water application exhibited the highest LAI, CGR, and tuber yield. Therefore, application of such packages
can be recommended as an effective management approach to improve potato production in the Dehgolan plain
in Kurdistan province in Iran.
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Table 1. Physical and chemical properties of the soil at the experiment site (2021 and 2022)

VFoo VF

Soil properties S oo S5y 2021 2022
Clay (%) oy 461 54.1
Silt (%) k. 358 36.1
Sand (%) o 180 9.6
Soil texture ey, Clay oy,  Clay o,
pH PR 7.8 7.9
EC (dS.m) S S s 0.769 0.637
TNV (%) olgh sl 302 29
Organic carbon (%) TS 0.26 0.8
N (%) RETEEH 0.03 0.08
P (mg.kg?) i 6.1 7.0
K (mg.kg?) el 290 680
Bulk density (g.cm™) AL osaie 0l 13 1.3
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Table 2. Fertilizer and irrigation treatments (2021 and 2022)

T lols
Treatments

VEe
2021

VFey
2022

M@‘)"Ew“‘;ﬁ@”;
Common management (CM); T

JSa 53 0 S A iy 358 Ve iy S g Ve 5 Dl e D o)
Urea; 350, Triple superphosphate; 70, Potassium sulfate; 100, chicken
manure; 8000 kg.ha*

a3 0SS A e 2By 358 Ve sy O g Ve 7 lid e D o)
Urea; 350, Triple superphosphate; 70, Potassium sulfate; 100, chicken
manure; 8000 kg.ha*

S 0551 gld ool 2238
NPK fertilizer application based on soil test result (ST); T2

SSCa 53 0 8 ST Wty S O 2 oy 5 iy e ol
Urea; 400, Triple superphosphate; 330, Potassium sulfate; 170 kg.ha*

JSa 53 0 S8 ho oty O YD 2 oy 5 iy e XA o)
Urea; 400, Triple superphosphate; 330, Potassium sulfate; 0 kg.ha™

oSS g,.,‘T@mJu,_@n;
NPK fertilizer application based on soil test result + chicken manure (ST+M); T3

JoSa 53 0SS A e i e 35S AV alsy Sl g Y 5 Dl g P
Urea; 400, Triple superphosphate; 330, Potassium sulfate; 170, chicken
manure: 8000 kg.ha*

S 53 0 S AS A 1 e s S Gho ol S YD 2 oy 5 iy 0 4D S0
Urea; 395, Triple superphosphate; 325, Potassium sulfate; 0, chicken
manure: 8000 kg.ha*

358 8 S 53 p FAS 00 r adlaia gl o ol 5 23358
Common management + 500 kg.ha'* sulfur (CM+Ssoo); T4

A PN 0 R A 0 ) D PO G U D W JCIT SN SO - DY

S s ()4!\5
Urea; 350, Triple superphosphate; 70, Potassium sulfate; 100, chicken
manure; 8000, sulfur; 500 kg.ha'*

LT N R A 0 g D PO G U T W U TSN JPO £ DY

S s (’f?}'w
Urea; 350, Triple superphosphate; 70, Potassium sulfate; 100, chicken
manure; 8000, sulfur; 500 kg.ha*

:;;J;)&)AC;M\“' adlate gl 00 bl 23358
Common management + 1000 kg.ha* sulfur (CM+Sao00); Ts

Verr 8 A 1 e S N el Oy Ve 2 Db e KO o

S s ()4!\5
Urea; 350, Triple superphosphate; 70, Potassium sulfate; 100, chicken
manure: 8000, sulfur: 1000 kg.ha*

3 E S @SS A b3S Ol S g Ve Olid g X0 e

SESNY FESTN
Urea; 350, Triple superphosphate; 70, Potassium sulfate; 100, chicken
manure: 8000, sulfur: 1000 kg.ha™*

o B ds 3 A 53 LTS 0505T s el y 2238
NPK Fertilizer application based on soil test result + irrigation at 80% FC (ST+W); Te

JoSa 3 p 8 STV s ley S O 2 5 lid g (P o)
Urea; 400, Triple superphosphate; 330, Potassium sulfate; 170 kg.ha*

SSa 53 0SS ity S YD 2 oy 5 i1 50 A 205
Urea; 395, Triple superphosphate; 325, Potassium sulfate; 0 kg.ha*

as 50 Cud b Ao s AY ):$)H7+db@1)=x$wu\ﬁ@::,§
Common management + irrigation at 80% FC (CM+W); T

S 3 p ST Arer 38 Ve by O g V2 5 Dl g O o5
Urea; 350, Triple superphosphate; 70, Potassium sulfate; 100, chicken
manure: 8000 kg.ha*

S 3 p ST Aver e 3sS Ve by O g V2 5 Dl g KO o5
Urea; 350, Triple superphosphate; 70, Potassium sulfate; 100, chicken
manure: 8000 kg.ha*

oS bAoA 3 SLTE (B s SHSTE 05T s el 02058
NPK Fertilizer application based on soil test result + chicken manure + irrigation at 80%
FC (ST+M+W); Tg

S g3 p S S At e 358 OV dley S T L 5 s s g (P o)
Urea; 400, Triple superphosphate; 330, Potassium sulfate; 170, chicken
manure: 8000 kg.ha*

S 3 p ST A e et g 358 ¢ hos tmnlty O g VYD 5 o 5 i s P40 051
Urea; 395, Triple superphosphate; 325, Potassium sulfate; 0, chicken
manure: 8000 kg.ha*

355 a3 0,8 P S Ve v ey 5e b b o sa A s (ol B e 358 +ES s paST @l el a5

SEE
NPK Fertilizer application based on soil test result + chicken manure + irrigation at 80%
FC + 1000 kg.ha* sulfur (ST+M+W+S1000); To

Verr i S e A e 5 S AV el Sy PP 5 Dl g v

S s (f?}b/
Urea; 400, Triple superphosphate; 330, Potassium sulfate; 170, chicken
manure; 8000, sulfur; 1000 kg.ha*

Voo F T A o30S G ey DU e Y02y 5 Dlid e OFR0 a0

S s (,f:‘_s
Urea; 400, Triple superphosphate; 330, Potassium sulfate; 170, chicken
manure; 8000, sulfur; 1000 kg.ha*
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Fig. 1. The average of monthly minimum and maximum temperature and solar radiation at the experiment site;

Dehgolan, 2021 (a) and 2022 (b)
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.(Wang et al., 2019, Qin et al., 2014)
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Fig. 2. Total dry matter accumulation of potato in fertilizer and irrigation treatments, 2021 (a) and 2022 (b)
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CM; Common management, ST; NPK fertilizer application based on soil test result, ST+M; NPK fertilizer application based on soil
test result + chicken manure, CM+Sso0; Common management + 500 kg.ha? sulfur, CM+Szo00; Common management + 1000
kg.hat sulfur, ST+W; NPK Fertilizer application based on soil test result + irrigation at 80% FC, CM+W; Common management +

irrigation at 80% FC, ST+M+W; NPK Fertilizer application based on soil test result + chicken manure + irrigation at 80% FC,
ST+M+W+S1000; NPK Fertilizer application based on soil test result + chicken manure + irrigation at 80% FC+1000 kg.ha'* sulfur
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Table 3. Coefficients of dry matter accumulation curve equation of potato in fertilizer and irrigation treatments

(2021 and 2022)

St osle ST
a b c R? TDMmax £ SE (g.m2)

salesT slajles (LR Y TE T AL A T T A T A VEe VE

Treatments 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022
CM;T: 1025 1543 | 874 206 | 0.08 0.06 | 0.99 0.99 989+£23 1336x50
ST; T» 924 1455 | 701 343 | 0.08 0.07 | 099 0.99 782+30 1419+23
ST+M; T3 1111 1700 | 317 248 | 0.07 0.07 | 099 0.99 | 1002+10 1565+ 26
CM+Ss00; Ta 872 1490 | 557 387 | 0.07 0.07 | 099 0.99 914 +58 1503 £ 31
CM+S1000; Ts 1009 1754 | 371 151 | 0.07 0.06 | 0.99 0.99 969 + 37 1647 £ 39
ST+W; Ts 1178 1567 | 158 298 | 0.06 0.06 | 099 0.99 | 1016£55 149017
CM+W; Tz 1632 1571 | 511 192 | 0.07 0.07 | 097 0.99 | 1318+40 1588+ 23
ST+M+W; Ts 1461 1574 | 411 305 | 0.07 0.07 [ 099 099 | 1228+18 1612+33
ST+M+W+S1000; To | 1609 2127 | 347 98 | 0.07 0.05 | 099 099 | 1436+6 1810+ 50

OFN 5 0F) LT 5555 slajbes 55 njomw &5 1 o ast s comte dhsles ol o —F s
Table 4. Coefficients of leaf area index (LAI) curve equation of potato in fertilizer and irrigation treatments

(2021 and 2022)

& b ot ls Sl
a b c d R? LAl + SE

ialesT slaylos VFo VO AFee AF IFe Y AF (L I T SR L Vo VFo

Treatments 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022
CM;T; -0.19 0.70 | 280 577 | 83 90 151 12.02 | 0.97 099 | 3.28+0.12 6.50 +0.08
ST; T, 0.33 054 | 393 541 | 84 92 13.2 1081 | 0.99 099 | 2.95+0.06 5.95+0.08
ST+M; T, -0.27 053 | 291 6.13 | 83 90 15.3 10.67 | 0.94 099 | 410+0.15 6.77 £0.18
CM+Ssq0; Ts 0.20 051 | 3.00 577 | 86 91 114 1170 | 0.99 099 | 3.28+0.15 6.29 £ 0.08
CM+Si000; Ts -0.28 059 | 377 567 | 84 90 143 1270 | 0.99 0.98 | 3.85+0.09 6.29+0.11
ST+W; Tg -0.24 0.62 | 403 586 | 87 92 16.3  9.60 099 099 | 3.81+0.02 6.54£0.14
CM+W:; T, -0.063 038 | 451 6.77 | 83 91 134 1242 | 099 099 | 445+0.05 7.17£0.31
ST+M+W; Tg -0.14 0.08 | 439 6.88 | 81 92 13.0 1428 | 0.98 099 | 429+0.004 6.97+0.08
ST+M+W+Syg00; T | -0.093 041 | 429 6.82 | 81 91 12,7 1283 | 0.98 0.99 | 4.20+0.06 7.27+0.16
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CM; Common management, ST; NPK fertilizer application based on soil test result, ST+M; NPK fertilizer application based
on soil test result + chicken manure, CM+Sso0; Common management + 500 kg.ha sulfur, CM+S1000; Common management
+ 1000 kg.ha't sulfur, ST+W; NPK Fertilizer application based on soil test result + irrigation at 80% FC, CM+W; Common
management + irrigation at 80% FC, ST+M+W; NPK Fertilizer application based on soil test result + chicken manure +
irrigation at 80% FC, ST+M+W+S1000; NPK Fertilizer application based on soil test result + chicken manure + irrigation at
80% FC+1000 kg.ha'* sulfur
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Fig. 3. Leaf area index (LAI) of potato in fertilizer and irrigation treatments, 2021 (a) and 2022 (b)
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CM; Common management, ST; NPK fertilizer application based on soil test result, ST+M; NPK fertilizer application based
on soil test result + chicken manure, CM+Sso0; Common management + 500 kg.hat sulfur, CM+Si000; Common management
+ 1000 kg.ha't sulfur, ST+W; NPK Fertilizer application based on soil test result + irrigation at 80% FC, CM+W; Common
management + irrigation at 80% FC, ST+M+W; NPK Fertilizer application based on soil test result + chicken manure +
irrigation at 80% FC, ST+M+W+S1000; NPK Fertilizer application based on soil test result + chicken manure + irrigation at
80% FC+1000 kg.ha™* sulfur
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Fig. 4. Crop growth rate (CGR) of potato in fertilizer and irrigation treatments, 2021 (a) and 2022 (b)
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CM; Common management, ST; NPK fertilizer application based on soil test result, ST+M; NPK fertilizer application based on soil test result + chicken manure, CM+Sso; Common
management + 500 kg.ha'* sulfur, CM+S1000; Common management + 1000 kg.ha'* sulfur, ST+W; NPK Fertilizer application based on soil test result + irrigation at 80% FC, CM+W;
Common management + irrigation at 80% FC, ST+M+W; NPK Fertilizer application based on soil test result + chicken manure + irrigation at 80% FC, ST+M+W+S1000; NPK Fertilizer
application based on soil test result + chicken manure + irrigation at 80% FC+1000 kg.ha™* sulfur
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Table 5. Maximum crop growth rate (CGR) of potato in fertilizer and irrigation treatments (2021 and 2022)

Ve VF)
ol T ol les 2021 2022
Treatments CGRmax (g.m2.day?') CGRmax (g.m2.day?)
CM;T1 21.77 £0.45 25.34 £ 0.72
ST; T2 19.66 £ 0.36 25.13 £ 0.96
ST+M; Ts 20.56 + 0.57 29.99 +0.22
CM+Ss00; Ta 16.65 + 0.46 28.19 + 0.46
CM+Sa1000; Ts 18.99 £ 0.93 26.06 £ 0.24
ST+W; Ts 18.84 £ 0.27 2471 £0.24
CM+W; T 29.54 +0.70 27.13+£0.36
ST+M+W; Ts 25.28 £ 0.09 29.49 + 0.31
ST+M+W+Si000; To 29.59 +0.74 28.25 +0.38
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S b ds s A s ol B e 35S +ES s 03T Els ol 2028 STHMAWHSE1000 cas 30 S b oy A 53 (6HLT+ S e 35S+ 0 03T

358 58 e 53 p SAS Ve vt by
CM; Common management, ST; NPK fertilizer application based on soil test result, ST+M; NPK fertilizer application based
on soil test result + chicken manure, CM+Sso0; Common management + 500 kg.ha* sulfur, CM+S1000; Common management
+ 1000 kg.ha'! sulfur, ST+W; NPK Fertilizer application based on soil test result + irrigation at 80% FC, CM+W; Common
management + irrigation at 80% FC, ST+M+W; NPK Fertilizer application based on soil test result + chicken manure +
irrigation at 80% FC, ST+M+W+S1000; NPK Fertilizer application based on soil test result + chicken manure + irrigation at
80% FC+1000 kg.ha'! sulfur

Loy oV Jt_wﬁ,;ﬁ(,ug,%;x‘i/wrm 355 slaoles 5148 sl Ol il ls 4 o gl

JL.NPJ_“;.;H(,\_&A);JH/%)&;,L.;4{ ‘guaul_&sj_il.q&ﬁuiib)’-lﬁdb}:ﬁjsé)lﬁ-\'}
Sles o b moas s Shas s o 28 ilejT 550 5 VLo SN0 BAY (S A 5 S
03 o5 YV ;_‘:Sjg)sﬁ(dﬂa;e@b@»;)djl Lol (Jlw S1s g jls e o.a\_ég}jsﬂa.c
Gl 30U OF Jlo s 5TV 5 VFes UL s gne s Lasls T jaKen s 5 tslesT
v 53 09&Kas Css s s 0ke 5 Shas &S 93 2 55 4S8 sls ol Lawi;l.:a e s o 5
Vs Foml IS sk 4 VY Jle 4 Cad VP Jsb 53 (6 i OT Hlie &8 Sbasles ¢ isleT Jl
Qﬁ,&..p.s).um.uasil,@fb' S s 4 zals ol 3, Shas (d53 5 03,5 bl ys 0de Ay o5
0)).3.(\ Jg_.l)ﬁf\?" duﬂx&‘j‘)bww wl.w‘fd&lﬁ)l—mg(b)aa p)w‘&&%
r.ébﬂu}Tjadglg-r_;)@:ojwu\_&) gwusﬁau@»}_(efuoyﬂ@u
Jlu yo Lal eul 595 VY0 5 9d> 545 0l oslaul YL 5, S bt s =h 3355 b yles
L’ﬂ'\.(jJJQOJ)-—\:-)&liui.h\fd-‘i.\.@)c)ja\\c" djb%judﬁjvj%éb)wwb
@\HMoLﬁJ;ﬂ&&AK@LC}pF ﬁujusﬁsfjf)&)stj?}lfhﬂjb“
505U 3, Shes o 108 5T Julse 51 olen 5 ST S an adlate ol Sy e ol e ol
5T delunst Lol i 5 ool oS a8ly 5 Shas ode 5, e Jgl Hled b s lie 53 > g5 0k 039 53!
J@S@Qb\j@ogm)o));J}bjs&\}A Qj‘}%ﬁmjkgjauii\jé\&\)mﬁaéj‘ﬂf
J)JH\)}O}-H\—:CLW}JHJJJJ&& Sl 4 by o Ve Jle s ode s Shae o i 5

\YY


https://agrobreedjournal.ir/article-1-1411-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-02 ]

"IVAYA VFF O 5 Sl ki Gl el 5 6lT 5555 O ae sla s, S

SLasles 0 by o 1 Fre dlu s, S A 51 a8
YOOY) o id ((HLS s pf}_xgwfo)r:_a
OLSS 3 0 S AS ¥AD) p33 5 (s 3 0 Sk
e oy i 59 VF ) Jla o (00 JS8) 5
(rin Sl )les 4 by e SAY 5 slaods 5 Slae
C,f}_ltf%‘\\‘}ffw FAF 5 5a) o 5 ps
5, Sas e o b (40 IS8 500 LS s
Glsles by e VP Jla s (,Jf\c» GAs glaods
A««\)v_m‘<,t_:§g,>¢,fj_1;«$~«)r~_u
25 OESs 53 ASVYFE) o s s (USG5 obS
e o b 5 VY el dle s e 0 JS2)
et i by o, SN0 U A lasae s Sles
V00 31,568 55 glaeds 53 (FO ISK8) 30 bayles
4 by pn s Slas e o i VFor Jla s 550 8
SLaslas 535 OES 53 p S ST AY14) (28 e
53 LS s (.ij_gs/\mwrm;(vsa%)rm
Jlw 3. 0 i) dsls i, oo 5 093 Gloes,
) i 055 L glrede s See lde o 2o VP4
23 5 kS FIVEL ¥ (YR0PY) SN0
P 5 e o Sl & by e oS4 (OIS
AaS das 0 0L beds o510l 4 b gy o il o
3 i 055 b glrede 5 Sles 5 ioloiT slayles
g5 on el 55 Shas L i Ly 35 0 5000
03 Lasds jlarus ol od S aad A8 e LIS
Ll e 213 Shes

oo 3T Gla)les 53 cae S Subls 5 el
Coils el Sl o 5V sy dusys PY L OY
ﬂuwjaﬁ(ujaf‘\/\’)r_&&)b.;@bﬁf
0 S) Csll sy (gols e sl s las
Lt o fge el 3145 el ot 1S
oS i 53 DT 5 055758 (smdimmm 93 s
el Josle 53 ol 55 015 S i O e 5 Sl
A g el 4 Lo lsm Sl i LB A1
»> (Shresthaetal., 2023) 5 32 o0 Cils 5 e ls

\YF

.(Van Ittersum et al., 2013)
slasles ST aS 5l Ol bl ui.il.a)'T @Lﬁ
Cﬂ&l{c@\)a}:&@@ssﬁl{wuﬁ):&uﬂ'
APl 5o lds s ols 5 Shas 20l 5
j)&AJJC;}l;\V"' G asy 5l Shee il 53l
.;,{,t&a,;?f,i;w\u GYer SIVFY Jlo s
53 (Liu et al., 2018) O, LKen 5 4 2olasT =
W55 las S (3 mme a5 5y QL e Jled
s S 0t 3, Shas Rl B Eel el 5 jiud
L GESa 55 p S LS PV 5 YOV DY 5 5a)
o B J)_{Lq.ﬁ Ol ead 31 do 35 FO 59> 5o
3 J..pl> ujiL‘}T)J A esly S 6»:.3; Q\J'._.A @
‘(@.box—ag&}b}j)dj\)wl_:ww
JLMJQJJV_@UC)JL;LAJWL;‘J{}J%&‘};‘
SESa 55 S Ve N FF N D /F S5
Ol Cadites Gbls jo (oodame Olallles 55
5 Shas il g ole ole 5 OT & wy e
Mﬁtf&jb\bbﬁ w);,.:.w ods
OLHLSKen 5 55 Llar 505 L ST | alse
S 5 4S Wsls 5,138 (Zelelew et al., 2016)
Colo glde ole Jalae &y pds b ag (W T
5 Unl s n i 3 Sas a5 L6 515l
S Wsls 5,158 55 (lerna et al., 2011) Of ,LSCan
o por gl jolis plad 5 JT wle 51l 55 oalizl
caﬂw&\P|ﬁoJMchc~Cﬁﬂulﬁ
jG‘)S jj_:dt.sﬂ k.slﬁﬁ).w.u o s g_....a..S" ..... JM{ CAPL’
S Lles S 2,18 55 (Koch et al., 2020) ol ,Ses
2l o oA 4l 5 T Olejes &y s
bl ol s 4 i Mg (g 5leang 531,
Q)HMQ)J@Q)yQQQ&\.@FL&
st 3, S ol 580 53 IS 2 (Ol jan

"’)':Jksa J.;J}S S50 8 &‘Pl@l{)wb
SLrods s Shas e oy iy & 313 0L ks


https://agrobreedjournal.ir/article-1-1411-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-02 ]

VB F Ol oY wu‘rmj%u?‘";;lﬁldabijw,u"

>
w

— 60 a
< 50 . T 50 be o0 b g bk
= a a 2 [ =
3=® . c b J = %
2 o304 d d d =
3 2 720
g 175 9
= 10 = 10
] - - - — i 0
2 v % § & 2 % 2 § Z % 2 2 8 =B =2 2 38
“ 3 7 B § % @ “ 2 Z 7 & 2z 2 %
SR CH- - -
2 - z
a3 T b w“ il T gl i
Treatments
C D Treatments
E 4500 . 6000 4
& be i S 5000 R
%‘ = cde be be cde 2 & brd -
™ B 3000 m — de — ¢ W 5 4000 = S d
= a5 — — A 2
4 2 2500 _ & 4 2~ 3000
3£ 2000 — HE
v = 1500 o g 2000
12 1000 NN
T2 500 1 L= 1000
-t 0 A o
B N = N
3 © O I o= P S I
S & S LA = & o AR,
= [ & F £ ¢ :
S -
Treatments
b T 2l
Treatments
5 14000 =
£ 100009 2 a = s a4
= o -
v 2000 b b 2 12000 abe 9
2 2o 8000 ke be 2 5 10000 o © ed  ed 4
4 Rz 7000 bed ed - ¢
4 == 6000 P 3000 o
922 5000 t B
£ g= 4000 33y 00009
- | Q9 . e -
5 25 2000 igg 00
2 1000 a3 2000 1
P a 3
= 0 M, 0
Y ey Y ) s £ ) @ < 5 & Y N o N S S o
Sy oS T 3 K&y o FHSE oS
> o il . N o«
a0 . ST e
o= - < &
Treatmets \ Lol
SR
Treatments
G H
T 40000 a
. 10000 1 a 2 ® 35000 b 2
_‘z Tén 8000 4 pe b b be ‘; 'g N de de
'-.‘,\ = 7000 o d bed : 5 25000 e
5 £ 6000 4 d % 2 20000
3 5000 L@ 15000
F ’ ] = =
; 4000 < 10000
- 3000 A 2L
a 2000 4 \:"_‘ H e
"l 1000 4 ) 0 . N
5 g N & 3 & ey ) o
0 . - = &4 é'\‘ __;}‘ ‘_D\\&*f .5&’?‘ e RS oF
& & & 8 TS X Ve o
g .l L= - ‘t\*
\ bl T gl T
<7 Treatments
Treatments <

V01 5 i slaede 5000 BAY o slaode o S A I 28 (slasti e S5 Shoe ke anglie -0 S
hsfdd s ya))Fe \)(g)ecCcan.vm)\’F“)Lg)bljajftgl.a)l.w);w)w¢;
Fig. 5. Mean comparison of total tuber yield, yield of tubers less than 80 g, 80-150 g, and greater than 150 g in
fertilizer irrigation treatments (2021; a, ¢, €, and g and 2022; b, d, f, and h)

\YO


https://agrobreedjournal.ir/article-1-1411-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-02 ]

—

VYA N O 5 Loy gl el LT 5358 o me sl by, I

70
60 ab ab ab 2 ab ab ab

T
Harvest index (%)
L - B
oo O O o o
d\
/%

L8 A, L. o oy A o
S T N
& ) @X’ ) & o _&x“ W
o (5} = ;:"
- 4
i | g &X“
Treatments 2

ST 5355 Glasles 55 nsiomm (6Kas 035 plul ) Subils el o Kls aulie -5 IS
Fig. 6. Mean comparison of harvest index (based on dry weight) of potato in fertilizer and irrigation treatments
6“’}5 :CM+Ss00 (F 35 +eES 1 O gesT @L”J ol sa.s.s; ST+HM (S Q}A)'T @L:J ol sa.s.s; ST ik @\) 0 gads pulul ;f“"; CM
g)_»)Tc:L:.. u»L..»lﬂdM.s)S:ST+W ;3;;3;)&»): bf;l.ﬁf\ﬂ* +aakate @b 0 g wL.:\,:@.s.s;f:CM*‘SlOOO O taabie @l) o gads plul p
s bl P35S STHMAW a5 &b b dojs A s ()T +ailate o ess bl Yy CM+W s 50 &b b dsjs A s g LTS 15
Cod b s Ar 5 (LT e 35S S 0T s el (23S STHM+W+S1000 cas 550 b b do 3 Ar 53 (65T 50 3 S+Sl 05057
:)f;.s;)l:gm).spf,\:f\uw-*—wjf
CM; Common management, ST; NPK fertilizer application based on soil test result, ST+M; NPK fertilizer application based
on soil test result + chicken manure, CM+Sso0; Common management + 500 kg.hat sulfur, CM+Si000; Common management
+ 1000 kg.ha sulfur, ST+W; NPK Fertilizer application based on soil test result + irrigation at 80% FC, CM+W; Common
management + irrigation at 80% FC, ST+M+W; NPK Fertilizer application based on soil test result + chicken manure +
irrigation at 80% FC, ST+M+W+S1000; NPK Fertilizer application based on soil test result + chicken manure + irrigation at
80% FC+1000 kg.ha't sulfur

A b 4 il a s Slrots Il 5 5 Sles S0 6358 Glasles e Sl LT
ST onlp cailate gmly 050 bl ;2358 e 53 Lal el 3 5 5 (8 paiir ol Cails e la
Sl EsbJale 55 S 5Ly ole ole ()lT A 55 oLl 48 g 5 priin (piin glaless s
ol ol (6,8 ol S s fiow 0db 5 Shas S Bl p Gl A plnil 40 50 b b L )
Ol Sln (22255 & glajled 53 &8 LT Zusgy Ol s i Hlead 53 03,87 Moy alS 0l Hles o
s dpys A QLA)'JJ‘_;)L:{TLij.L&rL?d\deﬁ- Lol 03 40 alie 0l 5L ‘_;LA)L;:S\{L;)L:{T;';TJ 35S
Lasless 4 (heoSS (5lT Sy gt 25 b b b, g ol ) S 5 el e o i
Lajles ol 53 5 Sl il l 5 ok 3 Sthas ol L5 Slad (il 53 (F e 38 Do pan e s 4 N5 o0
5lE Ly o o e (2 e oy g e 92 053 758 O jn a8 p g o7 L
S 03 oL a5 b T sy ot 5 Slhos 5 TS Cd b sl el esyls T alE
GRI 52 5538 8 038 Bl s o fiiay cailate 3150 53 s Lol 5 os DT 4 olE o 03 Ol
ol Sy el il (g S e i 3, Shes s go ol Cilibes sla_jtdu 45 Ld
5 i ol 53 ST O5a3T b el ol
Sl )3 o3 b s s A 3ol LT 5 b S 5 Ao
Sl 31 Ll 5 bt s gn T et b oS 358355 Slasles &5 313 0t sl LT s
35 oS M5 (050, iy gl et ls o e s J26 5 Ssline I (gLT
\Y#


https://agrobreedjournal.ir/article-1-1411-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-02 ]

VB F Ol oY Q)L,_:‘ﬁa)%u?‘";;lﬁldabijw,u"

References oolitwl 8590 b

Allen, R.G., Pereira, L.S., Raes, D. and Smith, M., 1998. Crop Evapotranspiration — Guidelines for Computing
Crop Water Requirements — FAO Irrigation and Drainage Paper 56. FAO, Rome, Italy.

Anonymous. 2025. Statistical Information of the Ministry of Agricultural Jihad. [In Persian].
http://www.maj.ir/Portal/Home (Accessed March 10, 2025)

Basirat, M. and Mottalebifard, R., 2016. Plant Nutrition Guide in Potatoes. [In Persian]. https://agrilib.areeo.ac.ir
/book_6535.pdf

Camargo, D.C., Montoya, F., Corcoles, J.I. and Ortega, J.F., 2015. Modeling the impacts of irrigation treatments
on potato growth and development. Agricultural Water Management, 150, pp.119-128
https://doi.org/10.1016/j.agwat.2014.11.017

De Kok L.J., Castro, A., Koralewska, A., Durenkamp, M., Posthumus, F.S., Stuiver, C., Yang, L. and Stulen, I.,
2005. Pathways of plant sulfur uptake and metabolism: an overview. Landbauforschung Volkenrode, 283, pp.5-13.

Devaux, A., Goffart, J., Petsakos, A., Kromann, P., Gatto, M., Okello, J., Suarez, V. and Hareau, G., 2020.
Global food security, contributions from sustainable potato. p. 3-36. In: Campos, H., and Ortiz, O. 2020. The
potato crop: its agricultural, nutritional and social contribution to humankind (p.518). Springer Nature,
https://doi.org/10.1007/978-3-030-28683-5

FAO. 2025. Statistical of Crop Production. Available at: http:/Mmww.fao.org/faostat/en/#data (Accessed March 8, 2025)

Galili G. and Amir R., 2013. Fortifying plants with the essential amino acids lysine and methionine to mprove
nutritional quality. Plant Biotechnol Journal, 11 (22), pp.211-222. https://doi.org/10.1111/pbhi.12025

Hosseinpanahi, F. 2012. Application of modelling approach for designing wheat ideotype for drought stress under
Mashhad weather conditions. PhD Dissertation, Ferdowsi University of Mashhad, Mashhad, Iran. [In Persian].

lerna, A. and Mauromicale, G., 2018. Potato growth, yield and water productivity response to different irrigation
and fertilization regimes. Agricultural Water Management, 201(2), pp.21-26.
https://doi.org/10.1016/j.agwat.2018.01.008

lerna, A., Pandino, G., Lombardo, S. and Mauromicale, G., 2011. Tuber yield, water and fertilizer productivity in
early potato as affected by a combination of irrigation and fertilization. Agricultural Water Management, 101,
pp.35-41. https://doi.org/10.1016/j.agwat.2011.08.024

Koch, M., Naumann, M., Pawelzik, E., Gransee, A. and Thiel, H., 2019. Differential effects of varied potassium
and magnesium nutrition on production and partitioning of photoassimilates in potato plants. Physiologia
Plantarum, 166(4), pp.921-935. https://doi.org/10.1111/ppl.12846

Koch, M., Naumann, M., Pawelzik, E., Gransee, A. and Thiel, H., 2020. The importance of nutrient management
for potato production Part I: Plant nutrition and vyield. Potato Research, 63(1), pp.97-119.
https://doi.org/10.1007/s11540-019-09431-2

Liu, X,, Li, S., He, P., Zhang, P. and Duan, Y., 2018. Yield and nutrient gap analysis for potato in northwest China.

\YY


https://doi.org/10.1016/j.agwat.2014.11.017
https://doi.org/10.1111/pbi.12025
https://doi.org/10.1016/j.agwat.2011.08.024
https://doi.org/10.1111/ppl.12846
https://agrobreedjournal.ir/article-1-1411-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-02 ]

"IVAYA VFF O 5 Sl ki Gl el 5 6lT 5555 O ae sla s, S

Journal of Agricultural Science, 156(8), pp.1-9. https://doi.org/10.1017/S0021859618000916

Misgina, N.A., 2016. Effect of phosphorus and potassium fertilizer rates on yield and yield component of potato
(Solanum tuberosum L.) Food Science and Quality Management. 48, pp.60—69. ISSN (Paper) 2224-6088 ISSN
(Online) 2225-0557

Mueller, N.D., Gerber, J.S., Johnston, M., Ray, D.K., Ramankutty, N. and Foley, J.A., 2012. Closing yield gaps
through nutrient and water management. Nature, 490, pp.254-257. https://doi.org/10.1038/nature11420

Nurmanov, Y.T., Chernenok, V.G. and Kuzdanova, R.S., 2019. Potato in response to nitrogen nutrition regime and
nitrogen fertilization. Field Crops Research, 231(1), pp.115-121. https://doi.org/10.1016/j.fcr.2018.11.014

Qin, S., Zhang, J., Dai, H., Wang, D. and L., D., 2014. Effect of ridge-furrow and plastic-mulching planting patterns
on vyield formation and water movement of potato in a semi-arid area. Agricultural Water Management,
131(Suppl.), pp.87-94. https://doi.org/10.1016/j.agwat.2013.09.015

Sadra, S., Mohammadi, G.R. and Mondani, F., 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), pp.221-235. [In Persian]. http://agrobreedjournal.ir/article-1-1241-fa.html

Shrestha, B., Darapuneni, M., Stringam, B. L., Lombard, K. and Djaman, K., 2023. Irrigation water and nitrogen
fertilizer management in potato (Solanum tuberosumL.): A Review. Agronomy, 13(10), 2566.
https://doi.org/10.3390/agronomy13102566

Svubure, O., Struik, P.C., Haverkort, A.J. and Steyn, J.M., 2015. Yield gap analysis and resource footprints of
Irish potato  production systems in Zimbabwe. Field Crops Research, 178(1), pp.77-90.
https://doi.org/10.1016/j.fcr.2015.04.002

Van Ittersum, M.K., Cassman, K.G., Grassini, P., Wolf, J., Tittonell, P. and Hochman, Z., 2013. Yield gap
analysis with local to global relevance - A review. Field Crops Research, 143(1), pp.4-17.
https://doi.org/10.1016/j.fcr.2012.09.009

Wang, N., Xing, Y. and Wang, X., 2019. Exploring options for improving potato productivity through reducing crop
yield gap in Loess Plateau of China based on grey correlation analysis. Sustainability, 11, p.5621.
https://doi.org/10.3390/su11205621

Xing, Y., Zhang, T., Jiang, W., Li, P., Shi, P., Xu, G., Cheng, S., Cheng, Y., Fan, Z. and Wang, X., 2022. Effects
of irrigation and fertilization on growth, yield and resource use efficiency of different potato varieties in Northwest
China. Agricultural Water Management, 261, 107351. https://doi.org/10.1016/j.agwat.2021.107351

Zelelew, D.Z., Lal, S., Kidane, T.T. and Ghebreslassie, B.M., 2016. Effect of potassium levels on growth and
productivity of potato varieties. American Journal of Plant Sciences, 7(12), pp.1629-1638.
https://doi.org/10.4236/ajps.2016.712154

\YA


https://doi.org/10.1016/j.agwat.2013.09.015
http://agrobreedjournal.ir/article-1-1241-fa.html
https://doi.org/10.3390/su11205621
https://www.scirp.org/journal/journalarticles?journalid=207
https://doi.org/10.1016/j.fcr.2016.05.005
https://doi.org/10.1016/j.fcr.2016.05.005
https://agrobreedjournal.ir/article-1-1411-fa.html
http://www.tcpdf.org

