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Abstract

Introduction

Autumn cultivation of potato plant is very important because of meeting domestic needs of the country in
winter and reducing the price of this product in the market. Cold stress in the early stages of potato growth is
the most important factor that limits potato production in these areas.The yield and chemical composition of
potato tubers under winter planting date and salicylic acid foliar application in Khuzestan region are very
importance because one of the problems in cultivation of potato under Khuzestan conditions is insufficient
growth due to dealing with high temperature at the end of the growing season in the autumn cultivation.
Because few studies have been done in this regard on new cultivars of potato plant. Therefore, this experiment
was performed to investigate of the tuber yield and attributes of tuber yield in potato plant.

Materials and Methods

The current study was conducted in a split-split plot based on randomized complete block design with three
replication in the experimental farm of the Department of Plant Genetics and Production Engineering, Faculty
of Agriculture, Shahid Chamran University of Ahvaz, Ahvaz, Iran, during the crop year 2020-21. The
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experimental factors in this research include the date of cultivation as the main plot in three levels (25
November, 9 December, 26 December), salicylic acid foliar application as a sub-plot in two levels (0.5 mM and
non-foliar application) and cultivars as sub-sub plot at three levels (including early and new cultivars Sifra,
Challenger and Columba).

Results and Discussion

According to the results of this experiment, the three-way interaction effects of investigated factors on tuber
yield and attributes of tuber yield, the number of tubers more than 100 g, number of tubers between 50-100 g
and number of tubers less than 50 g was significant. The interaction effects of planting date x salicylic acid
foliar application and planting date x cultivar on plant height trait was significant, also the interaction effect of
salicylic acid foliar application x cultivar was significant for the starch percentage trait and the simple effect of
planting date and cultivar on the SPAD value trait was significant. In the following, the results of three-way
interaction effects of the studied factors showed that the highest number of tubers more than 100 g in Sifra
cultivar under 0.5 mM salicylic acid foliar application in 9 December planting date (with an average of 4.33
tubers per 1 kg), the highest number of tubers between 50-100 g related to the Challenger cultivar with 0.5 mM
salicylic acid foliar spraying under 9 December planting date (with an average of 8.33 tubers per 1 kg), the
highest number of tubers less than 50 g related to the Challenger cultivar under 26 December planting date
and non-foliar application of salicylic acid (with an average of 33.33 tubers per 1 kg) and the highest tuber yield
(with an average of 2.368 kg /m?) was related to the Sifra cultivar with 0.5 mM salicylic acid foliar application
in the 9 December planting date. In addition, the highest amount of SPAD value belonged to the 25 November
planting date (with an average of 42.61) and the Challenger cultivar (with an average of 42.41). Sifra cultivar
also showed the highest starch percentage of tubers under 0.5 mM salicylic acid foliar application (with an
average of 46.16%).

Conclusion

Now, due to the lack of potato product in late winter, especially in the southern regions in the Iran, cultivation
of early cultivars compatible with the region, such as Sifra on 9 December, in order to achieve optimal yield,
and the use of salicylic acid foliar application is suggested in conditions similar to this study.

Keywords: Chlorophyll concentration, Plant height, Sifra cultivar, Starch, Tuber yield



BYY-BFY (FIFD IF+) (LS ladgs

https://plantproduction.scu.ac.ir/ ’,
ISSN (P): 2588-543X; ISSN (E): 2588-5979 ‘
Doi: 10.22055/PPD.2022.41877.2058 ‘sﬂbb.f Olad g
VEV AT el yo g,

. s ety allie
VENAYA o oy f b 93

(Solanum tuberosum L.) Suw joumw &332 o8| diliwo) Jgammo ddgi p ot Sobwad i 50

Teobl (Gl slgz 7 Sl dllcas T L0b S (cwgo gyl Jlsle
19l ol yaz dagel oAl 55,5LES 0uSAS (AL S5 5 05 (onites 09,5 (S35 ST (6255 (sgmsls )
198l ) o g oSl ((55,5LES 00SLENS  BLE S g adgi susiies 09,5 Sl Y
Slgal Gy e oSl (63,)9laS 0aSails (LS SU) g Ay i 095 Jleils Y
SObje> (5,08 Slez (losls jbobiwl ¥
ouS

S Sl (b Jgloro 0 39515 dilbine ) s’ 3 )0 00l 0 Sos (gl5l 9 0 Sl Sgupy g LK1y ¢ oo 31 (S
Jad skl (Y slod b agzlgo Judo ay boud (ST ol ) lbiw jo Lyl ol 53 (oo Jumw 030 by Sl CSCU0 1 (5 139 5 by 0
WS aw b (Solai Jol5 slasgly asly 7 3k B 50 (0 Codumwloadiml) 0uiis 15 )lgd W )T i ygods g cpl ol i
WAA-NFer oly) Jlo (b 3lanl oyl o gl 0BTSNS (55 ygLiss 6uSiils ¢ AL S g dlgi (omidien 09,5 wlojl aeyj0 5
b Jelre (537 3 50119 43T B) gl duw 50 (Lol 5535 ylgicdy Sl Fu )b Jold (dgls ol 30 (SialojT (5o yguS18 .3 5 ploxil
T duw 53 (£33 )56 lgieay o) g (bl Jolxo pac g ¥ g0 lno +/B) Tl 93 )0 (o2 58 ;9556 (ylgicdy domml Sl L
5 950 Sy dilordu iSon gl & az gl W8 )T 518 (o) 990 (LuodgS 9 sy d yiw Wy a> g (w3995 6] Jolih)
é;n)l.’f S0 3 O )lasbw ‘n)f B+ )y gvouns g ﬁ; Be=Ver by gldons ‘,a)f Voo YU gvous slaxi wous o, Slos Ol o
Gl ey x (ol Jolomo JiSod g cpaiarad (I 510 Lo digy £185 ) Clio g o) X Sl b 9 sl SClewad b 2oL Jolomo x culs
S W 1S leo dun Lo TG 09 o Sxo (SPAD due) Ludg oS Cdale ol o Cilio o 08 ) 9SS 5 00l 41 g Al wwo yo Cio
14 Gl Gyl 50 I Slundlo jY g0 oo /0 b Jodxo caxd |t o8y 10 0,5 Voo YL gdoud dlasi ¢y s &5 09 OT 3
Weolso o /B Sl Jolono b sl 08y 4 bgipo p 5 B —Vev s (GLBOUE Sluai (33 yidions (5 oS Sy 50 00 FITY (1. Kiloo b) oo, 3T
A S )‘é‘;'uw S| RYEY ,n)f}l.af S ) oud A/YY Q-SJL.A) L 99 JA) aLo‘_;a ) )\ST 14 Cls ‘Slb@.)l.’{ o sl Sudowd b
eSSl b) sloggo £ S Fu3U 9 (b Joloxo (yguy plgi jlowd xd yxidr 08y 49 bgs o 055 B¢ 51 oS (rous e oy yilias 9 (o
Yoo duo/d s&l,nglaogoLo)éTH Sl o )b i |y 18 5 30 o 008 O JSlo 99yl 0 ool (o5 oS SO jo0ue YY/YY
O i 45 095 ,5 yadidinn (SPAD d0) Judg plS” Clald ylai 51,090 ,5 ouliieo (&3 30 o 30 0,5 glS VITFA (5SSl L) deawl Sl Lo
b Jolomo S | phoun 08 5 50 s 008 Al oy (e (2 YL .09 FY/FY C,&L,,olgoto)éTA ClS o ,U 3o o ol ol 0
39 La,..aa Obiwoy ;219! 30 Jgamo cpl dgu0S & dzgi b Jl> ol Cawddy (203 FPNF (il L) el Sondls )Y g0 oo +/0
8 Sdos a4y lotws yeliiods oloydT 14 CulS Fu )l 53 |y o8y ygzxed dilaio b ) e g ()95 pl)l Lol ()9S g (>lg
S o0 gl b5 (0] b Al Jagl o jo (Ll Jelomo i yguods Al Skl 8 31,5 (yizron 9 gl
Aawlid (Judg J5 cdale coud o ySlos o phuw oy (i g9 AT 51 o jlgunds’

S (owge 1] o okiumny g

mmeskarbashee@scu.ac.ir :4obb/,

® © 2023 The Author(s). Published by Shahid Chamran University of Ahvaz. This is an open-access article distributed under the terms of the
@ Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
BY

reproduction in any medium, provided the original work is properly cited.


https://plantproduction.scu.ac.ir/
https://orcid.org/0000-0002-7080-1837

e i fl ) ilis) Jgame 0gi s apel Selowndl 536 0 Sen 5 sy L g

g dlie) g 03wl catS lag b 5l il gles i ,50
S¥kes (rizen 5 (e 038 5 Slee sl g 5 Shos
doss T el Dy slapd, a5 wols (las 1 pl)1 (5g,8 LB
Ol 5o bins; ctS (gl STl 5 2,550 uganslS
ol 4 axgi L (Darabi, 2007) il oo canlio lwe>
S5 35 0 Bkt 5 iy sianiers s o s
908 05 o0 )18 B ran 390 s g by Jouad 5 g o0t
slodad o logas 1328 10 STl 5 oo Jyame ol
el clS nlply ol sgpin ;525 50l 5 Gl
9 955 GymeS (o b 5l g waz a1 wl; Las
IS 3 ] 83eaS N 8 Ll Jyb o o 50
Sz (#hy Cunae laaly (Sl SISy 0)ls 092
.(Darabi and Khezerzadeh, 2016) o5 dalg> JSie ol 28,
Gaose (8l 4 e &5 le gL (S 5 (S

a5 Sl 0y soaiS pdas 0,5 00,5 o (S joamw O
Sype oy Sl s st Jole yiea asds e
(Tajbaksh, and Hasanzadeh, 2005) &,.5 1,8 oolazul
5 5 Sy ey slnonisS i e | el Sl
350 wymme ol )3 Jo BB Jgey90 ands slools 5 L8
O g il 3929 lalS 51 gob; slawd jo b jeba aS
«Jed9 b5 Gle 5itmgid (SlalS i g 0 ¢ Fielgz 50 (oote
Belkhadietal,,) s ,ls olLS (glaijq, culon 5 g Jlnl 5 i
waﬁlm a5 Cewl oads b,l58 .(2010; Kang, 2003
5 Ol T slaas 3T cudled jo 1 b ol Sl
A 59 Seeglie slml 4 Wlgioe ()399083505 1 s lie
Ll op! yo .Janda et al, 2003) 55,5 ;oo LS 0 Loy
ol o sl Sldle ik Jgloe a5 auzils lebsl laiore
o3& (59 9 o3& 0 Slae oy 4 Joodi ol el (i
olioe gl (Hamidi et al.,, 2014) o4 oo oS R
—a> 65 oLS (59, Al Sl 0,18 a5 ol lis (6,50
ST b oS ) (Foflare Jo y lgion 53
J&> (Seyyed Hajizadeh and Safkhani, 2017) ol L1358 .50
e o )lSoly 4 olows ool asS dlas 4y 4z b
S s gl g (Sl Sllus 5l 6 Sol> Cux
SrenyS blio o3 5 Glwod bl 33 (e o3l
0 el (65955 s ol b 5l )5 a5 gz 1528
s 0elg5 Spste Sl gy =) Blanl L 5l rmgsy
&b Griclie Gt Gk Sl (i olS Al
slgo g ol lulpd 0wl Seladlo (LSLslre g b8
g S bl 5l ce i dpax plB ) annlie -V ol jes

doddlo

4 3leto Solanum tuberosum L. ole UL ciojcomw

lowe .(Hsanpanah et al, 2018) wib oo olilzol goslgls
2035l 08 0 5 005 (Al (sloegS) g5z IS el ol S
28 Jizza ) Ll %5 & 51 5| o 5 bl 4 s93ee
olS oyl caS aiidS gams w0 (Kazemi et al, 2011)
S8l S Gk e Saesd g e S Bble )5 (sl
yol> > ,o .(Rezaei and Soltani, 1996; Arji et al.,, 2013)
5 oS 9550 s o alide (o8l bl ph )0 (giejice
BBy Si> lse g DIl (Al oS (nl Ll oS e )13
310 6 )5l 5 lo 5 T Ll @y cod oy
S 0D S (slagd, .(Haverkort and Struik, 2015)
Darabi) sizws ulas Hlaidy 5 (Sojloypw 4 Cond S
§ Slypuss 53U yudame a5 4 Ly (and Shafii Zargar,2021
3 sy leons coaS g CunS Wl 5 oles Sblug
@l s ol g ol llyh 4y o5 GLdlar eoguze S
yebieds Jl> (Kawakami et al., 2005) cwl ausly dalaie
Sl ol Dl sady sloosd Sk 5 SaS )
J>re 9,05 2 5l S sl Cuzr S 0590 dilaie b el
Bl o ples sla s 5l (8L Sl ls 5 olS (p9ei g 03
S3bwosst sgw an ) Ll Wil o0 45 0392 conslin (S0 ke
ooy oS 030l S (Darabi, 2013) was ;o5 oLS
S g )8 e g ol lulps b Bolas lises bl 4o
OB Ggzmed (M 90 i Ll (0] 45 0ud ol
ol 10 (5)d sous  Sanws g sillule (ol e oo
Lyl opl o (Darabi and Khezerzadeh, 2016) 55,5 oo
Sy g olisS slajg, b Bolae loss (ol pozm> g (saiead
Ay Sl a4y lits pae @ e ol (nl g oud (s
bl ;o (Darabi, 2013) 55,5 o0 0,Slas ol il 5 laoas
caS bl 0 9l 4z (35 Yz b Lo
=60 klol o laiiBy g boy £9-89 Jloixt 9ol cpl ol
PR 08,5 o0 0 Joad (alSsS & yomie 4 S ols
oolhe golasdl oy cuz adlae o lBIL 85l 5 o)t
Ll ol yo .(Darabi, 2007) il o 15,55 12 SloSg Coanl |
oLS (nl ilitie a1 adsi CobeS 5 S ey b (pilione
038 JS 0 Shee L 5l o) 2 3590 Slapd; a5 il lebl
Oy S g Oy i 45 (975 w30l (LS (6 ,l0 sire S
ke L) ails gl 5o ol gadgi oud o Slos (e
OGS 5o o5 VoI uSleo L) wgaly 9 (LS jo o5 YY/P
S g e 90 ez (Darini et al, 2013) ol oualiv



NN

T Yo g s 6 Setle 7r Jold b glatiy 5 52
Gl S s D )gots o Bl Ve Ges 50 dadigy (e
S golas (o9 S5 Jdoay) 28 )5 ploxil lai o0 S sla
shyls Jolas oyl 5l alasS™ 2 dS" ggmuias cains ool oy lroas
O 133093 (6 o il VY0 (KT s el (sailgx> A
aw cdale b pslanl)l5 157,68 alwg 4 5,00 sloons olas
3 &S Sz Gz S iyl g (Seteas e o
S m (b ool lanl & LugllS bl Sis ojlal u,
el b ez el mpe e VS Colas 4 il
S ogeil @S ol (2355 Slilos 05 2o oz Jsb
VO 5 ey Slavdpsm 1S ;0 0ol Vee Olie 4 g
PAPS N0 sl Ojpo a prly Dlilsu LS 5 0 FolS
SSE a5 aly Oygon o S hand 90 50 0yl LS 5o
JrsS ol 3o cuils Oldas 050 5 ploxl baasgy gl 20
Sreig §rlom Uy (wd ey dlowg @ 550 lacile
el )8 iSz B 5l eolaiwl b olS sy 2 lol b gio jons
§ oS Oygody baig gl oS Gl o an clale L
P OLS 3o)0 B parw; b i8S s dgens slag L]
L il Sp m Uy a4 oS
Nynion 18 5 S Joons pite o 33 5 Sl
o) 05 Jlesl HlalS 55) » pae o S8l 0g)2 b lojan
AV sl S bl (22l Jle (sl ks 50

(0 dnlre LS o

VE) s F ojles FO al>  oLE ladss

hdsle Sl eslaul Y5 gudy Jpame ok
Ol S sy lop oo aal38 jolaiads sl Selendl
L pdy el )|
g, 9 olge

okl 0ado S Jlgs SO S Ojpon Sl agh
aw b (Bolas Jol5' slaSsl auly 25l B 5o (23 coln
ooy iulojl asye 40 AYAANE e els Lo o ST
S3,9LaS oaSils (b SeS 5wy (owdige 095 S
PO 5 az 0 FA aldlie Jsb) jleal olpea aaped ol
9 Jlod adBo ¥e g az 0 VY oLl i (550 (S0 aidds
oSl 5 Ll s Lzl (et s 3 e VY glis)
SE sl @l 5 ) Jsur j0 iS5 50 aibats oulidlse
Lol ooy oald HLas ¥ Jgaz o

31 0) b a0 i b ol igles] sloysSTo
SHhdsle (ol Gl S plgieas (eloss 75,31 04
b Jslone pas g Yoo oo 10) mhaw 93 50 sl Selencdle
S s oot Slaedy 5 (28 DS 3 (wald Glaiea
055 YA S35 5eSloo b i) ol (e i 0ud
EAER LSS ;5 ()5 V0 L 9 25 10 LaglsS
Ve Gos g ,lonle Sy lglE sleolatwl b ey ol jo .04
Loas5lS olo )31 blgl )0 ugrs g 0 035 05e 320y 53 o Bl
D )ygody CuiS day al> o 0 g 00l 05 (S Sy Lasgs

Table 1. Monthly average weather conditions during the experiments growing season 2020-21.

Month December January February March April May
Maximum temperature (°C) 21.4 20.4 23.7 25.4 33.8 41.8
Minimum temperature (°C) 13.1 7.2 9.7 12.4 17.9 24.0
Mean daily temperature (°C) 17.5 14.0 16.9 18.9 26.0 32.8
Rainfall (mm) 109.7 1.3 0 7.7 0 0

Table 2. Chemical and physical properties of the soil in experiment site.

- Organic mater (/) Available P Total N Available K Electrical conductivity
P & 7 (mgkg") (%) (mgkg") (dS.m")
7.72 0.55 12.6 0.044 174 2.467
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Table 3. Analysis of variance (mean squares) of quantitative and qualitative indices of potato plant under the
influence of different factors of planting date, foliar application and cultivar.

No of No of No of
Plant tubers tubers tubers Tuber SPAD starch
arc
Sources of variation d.f height above between less than  vyield value
100 g 50-100g 50g
Mean squares
Repetition 2 148.98™  0.90™ 0.01™ 16.46™ 143498 17.73" 1.12m
Planting date 2 36.68™ 32.247 22.24" 642.46" 3320068 143.67° 138.42™
Errora 4 58.76 0.85 0.87 26.24 41080 8.42 41.63
Foliar application 1 74.20" 2.66™ 6.00™ 308.16" 563134 0.85™ 366.28"
Planting datex Foliar _ X - : : .
Lo 2 19.47" 0.72" 7.72* 59.05 6073™ 15.03™ 198.74"
application
Errorb 6 19.94 0.98 1.37 2.53 72103 6.20 39.18
Cultivar 2 571.07" 1.79" 16.96" 365.68" 333716" 157.36™ 19.33"
Planting datex Cultivar 4 133.00° 1.74" 5.90" 75.04" 342470" 7.03™ 29.32m¢
Foliar applicationx Cultivar 2 181.45° 2.38" 46.22" 28.16' 171974 4.80m 615.59™
Planting datex Foliar _ . . , . _ )
N . 4 28.33" 2.44 3.61 14.63 459289 4.34™ 103.39™
applicationx Cultivar
Error ¢ 24 45.30 0.31 0.70 5.50 44851 4.50 47.75
Coefficient of variation 23.7 24.8 19.0 16.7 213 5.3 18.6
", ** and *: Non significant, significant at 1% and 5% probability levels, respectively.
m0.5 mM Salicylic acid foliar application mSifra MChallenger BColumba
| Control (non foliar application) 40 a
40
a ab ab
35 ab ab 35 abcabc
_ 30 bc
= 30 c
S S 25
N 25 =
— )
£ 20 S 20
2 15 2 15
= 10 € 10
8 5 I 5
o o
0 0
Sifra Challenger Columba 25 Nov 9 Dec 26 Dec
B Foliar application x Cultivar A Planting date x Cultivar

Figure 1. Interaction effect of planting date x cultivar (A) and salicylic acid foliar application x cultivar (B) on plant
height (cm). Each column represents the mean of 3 replicates. Averages with common letters in each column are
not significantly different at the 5% probability level based on Duncan's multi-range test.
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Table 4. Interaction effect of planting date x foliar application x cultivar on means of yield and yield
components of tubers in potato plant.
Salicylic No. of tubers No. of tubers No. of tubers .
. . . . Tuber yield
Planting date acid foliar  Cultivar above 100 between 50-100 less than 50 (Kg/m?)
application g(No. per kg)  g(No. per kg) g(No. per kg)
Sifra 3.66 ab 4.00 efg 10.33gh 1.126 cd
0.5 mM Challenger  3.33 bc 5.33 cde 7.66 hi 1.086 cde
First planting date Columba 3.66 ab 3.33 gh 4.66 1 1.145 cd
25 November Sifra 1.66 f 6.66 bc 15.66 de 1.021 cde
non foliar Challenger ~ 3.00 bed 4.00 efg 21.66 be 0.797 def
application ~ Columba 3.66 ab 3.33 gh 11.00 fgh 1.037 cde
Sifra 433a 3.66 fg 8.00 hi 2.348a
0.5 mM Challenger ~ 2.00 ef 833a 12.00 efg 1.007 cde
Second planting date Columba 2.33 def 5.00 def 6.331 1.142 cd
9 December Sifra 2.66 cde 7.00 ab 8.00 hi 1.324 cb
non foliar Challenger  2.66 cde 3.33gh 12.00 efg 1.535b
application ~ Columba 3.33bc 5.66 bed 10.33gh 1.045 cde
Sifra 0.33g 3.33 gh 19.33 cd 0.503 fg
0.5 mM Challenger  0.33 g 8.33a 25.33b 0.750 ef
Third planting date Columba 2.33 def 1.331 11.00 fgh 0.749 ef
26 December Sifra 0.33¢g 3.33gh 21.00 ¢ 0.543 fg
non foliar Challenger  0.66 g 2.00 hi 33.33a 0.545 fg
application ~ Columba 0.33¢g 1.33i 14.66 ef 0.192¢g

Averages with common letters in each column are not significantly different at the 5% probability level based on Duncan's

multi-range test.
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Figure 2. Effect of planting date (A) and cultivar (B) on SPAD value. Each column represents the mean of 3

replicates. Averages with common letters in each column are not significantly different at the 5% probability level

based on Duncan’s multi-range test.
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Figure 3. Interaction effect of salicylic acid foliar application x cultivar on starch percentage. Each column

represents the mean of 3 replicates. Averages with common letters in each column are not significantly different at

the 5% probability level based on Duncan's multi-range test.
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