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Effect of Planting Date, Cultivar and Mycorrhizal Fungus on Growth Traits and Anti-oxidant
Enzymes Activity in Potato
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Table 1: Physical and chemical properties of soil (0-30cm)
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Table 2: Effect of planting date on number of days to flowering, harvesting time and amount of ascorbate peroxidase in
root and leaf
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*: Means in each column followed by similar letter (s) are not significantly different at 5% probability level using LSD test
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Table 3: Interaction effect of mycorrhiza levels and cultivars on the root and leaf antioxidant enzymes, number of main
stem and tuber yield of potato
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Catalase in  Catalase in Peroxidase in Peroxidase in v Tuber vield T
root leaf root leaf Ascorbate Number of uber yie reatment
peroxidase in leaf main stem
- - . . . . . I L
4835 55 05 o 0530 SeeSTyy Jsesl S . v oo
Nanomol H,0, mg prptein* min? ton ha* Cultivars yeorrhiza
levels
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Arln({a b el pute
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*: Means in each column followed by similar letter (s) are not significantly different at 5% probability level using LSD test
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Table 4: Interaction effect of planting date and mycorrhiza levels on vegetative properties, antioxidant enzymes and

number of tuber in potato
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sy sl Wl Y sty SleeSy g, T
. e ) e ) g yo 5
Plant Number ~ Number Catalase  Catalase  Peroxidase  Peroxidase  Agcorbate Ofu th bsrr Treatment
height of main of sub in leaf in root in leaf in root peroxidase per plant
stem stem in root
Tokaw <3
Sl ) ) 4o ) p S e 2 039308 2enSn Jgagl ) 15,55 Le casls
Cm Nanomol H,0, mg prptein™ min* Mycorrhiza Planting
levels date
[sSobe poe
38.76b 3.50b 12.58b 0.027d 0.046¢ 0.023d 0.045¢ 0.026d 4.67d No VO
mycorrhiza i)
3950 533 1233  005la  0.142a 0.053a 0.116a 0.084b 8.50b esSols > May
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550k poe
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. sls >\
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Iy soke 22 May
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I psele pa
35.70c 2.50c 10.62¢c 0.024de 0.041c 0.020d 0.028e 0.025d 6.33c No
. sl > 10
mycorrhiza
15, 55oLe 5 June
45.82a 5.83a 14.83a 0.047ab 0.149a 0.048ab 0.124a 0.117a 10.17a PO
Mycorrhiza
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*:Means in each column followed by similar letter (s) are not significantly different at 5% probability level using LSD test

SeS M Jdoay ;Ko 08 50 4 Ces ST 03, a5 oy oo
Oyl g jlaaSTly GYBI) el Cdlans] ol
OGP Jood (e Gl i b agzlse jo (GlauSTy
ﬁ)ooxﬁwfo)ﬂ&@)mﬁmb&mdbuiﬁ
Cewloads 15,655 a0 b b cusls @)L'; A

90 LSy a5 wis S 5155 (\YAY) o)l 5 539
Ogel jalS S @ gl 5o (ale 9 LS (e s o8,
08y 5 Cubla spline wigy (olhysSe calie slales o
gjqu,;L" S5 S S5 glogad 4 Q;] w8, 4 Cod aile
sl i ) gl U a0 ol 5 2,5 5 g,
M ‘..\...:)1 f“é) “5.»)).3.3)9.@ Slhw )..Sl )Q MO‘SA uLw) as
5018 55 p LT o) @ o il o8) 5 500 08 90 4
gl 50wl gl )l 63, Cuddge Jdoa sy oo laiay ol
ol 0 @B b S mjen UlF 5 g8 4 JUSew
sl 65|

VAY

oo sl 1y olS (659090 b ilgi o 1325950 b (Stnns o0

S Bl by b L e
OV e 5 gund ) wes s Colans sl
Joz oy (698 bl |1 G aS cslosls jlis calisee Slaiass
SareSIl sloe sl Cle 3 Gl agome sla s
2001 " 4/, (Son g plule) 315 D935 (25 4 Joxio o8] jo
ol ol Gass o OYAY e 5 g

LS|

2l & s Jgl cils 2,6 0 ShlownS] T slaes 5
Lyl 5 oS 5,5 15 eatmoplis wyls cusls slag,b
Sl S o p oS 5 00 GG Oy Dy
s sl ol 53 il |y s b alilie cg o] el
Oon Ol 2 B8 Ll ST gy 5o OTAY) oS 5
i ol 53 (ool (STl gl i)
Vo) Jol <l @b 0 Gedan Ole &5 W08 8,15
e a5 59 Fotn ClS Gz b ple 4 S (G et
2 (S VL b)) oS crnls 8 2 oyme o 1) )
Shia a1l calil lp (B cuod g St G




Sy90 Olao ol jo il &)l g @3, &Il «(&Loﬂ
0,99 Job dlu olawi (20 J5 oloy jo glas)) (g S oslul
S5l gie (00 (g8 JB s g (g8 BB o jSles 5 0l
Sley o wibe 5 Lgdle o8) g0 (aiie jobas
b 5 a2 S 4 LT o8 4 S S e
Ol Lelansl assls 2o J5 ey jo 548 elay ) as el
S 03 93 cpl yo cls BT slage b o elis )| ol s
Az ye 45 Sgdge LAt i (i S50 S LST 4
35 085 g5 3l (satia s pdi il (25 @ 35y Sy
sl b (S (Ko a5 ol sl LS Ll
5 oady g anile 5B o 5 anlg oo ol clls
Sre dm g it plE)l 5o pley cnl Goged obsS
(e iy 9 3103 i) 31 2t oz )b ol ino
o iz Wo 5 Bl ot 5 clesss he
a3 b gt axlge caals bl s LaVl
a5y a5l 5l 8 ol S (stag) ) e (99
Shamadl g oad il 5L sjly oS eSS ) (s,
o 55 b )0 Geizes 5 dsbee wlS ol Wiy eli)l
B 55 et B o Slae L85 51 o8 aisls ol ]
Lgd,le) o8, ¥y j0 oleols 3 ooty g Sl | Ve il
e ek o ainils gl Cuxdy (abs 5 L ST
055 3 S5 Elis ] 48 wols plas OFAN) sl 5 6,30
w5y 50 45 SligFa a5 5 68, 5 cls b b s
5 gy To cBlS gl 4o gl o 5Vl (SOR1003)
(SOR1009) o3, ;5 5 ols,5 18 gu,b ,5 (SOR834) o3, o
10 cls gl boaS ab eanlis ol Yo b e
el Bk 5l el gyl e bl BN caigs)|
OB 45 09 o0 had g (Y95 a3l el 10500
Gt b Sl g eos Lls Jide)ls pleisle s ol
Lalys 5o ol Ol Gl 5 bagtisn e o et
20,5 o0 Gefsn Oliee (I Gz ge patie 9> U gllas
Slawi Gl Jre gy drwss 4 olS aontisn Sl L
Slio ol il a5 5310 0 4Bl b ¢ glis | (e ,5 ablo
SIS onge 1y 3,5kt Culgd 55 5 (SrEimsid e il
Q007 oS 5 s loss2)
5 kol a8l slawy o as wisls las alisee o
Sod s alise a1 j0 aig j0 cns slaws
S Kol ATAY c(53a550) 950 o925 Jlosine 5 oo
Wer yo A8l ol al eols lus adsw o (1977

1. Chaudhary
2. Kaminiski

\A¥

oo 22153850 B g o8y cedlS )b 51 ST SLEl 5 sl
0y (i 9y Slho 3 (il lo3T (sl ylo 51
dalllasd g0 olug, Slao den a5 ol las il lg 4 5o0
o5 15 sSole wetlS f b Lol ol sl il cou
x bl )l g AiSeay Sl rizes 5 W8S )8
wiagy Slio b ply xS b s TSl
Blo slass 15 9%0ke x pB)] piSemy I g aslllass)ge
ogdle Wy )5 o sne lgn il g S S (g (Sl
o5l x T psSule x el b alSan LaiSpmy il ol 5
05 Sl gae e plail g Sty SAS G5y 5

osSale 5 <llS G iSemn 51 alie dumlio
EWL) Cho aw o polde St &5 cwl ol I S
by oloys 10 cls gl 4o (eyd g ol ale ol
oIl o 12,50k 918 5 caS Jol> 559500 0 )8
&b a2 50 TnpsSle e Ll banlie ) bl
(F Jouz) o 8 culs

eyl YL as ol ol () Sl anslie Jgu
OY/Y <) o, l o8, ;0 9 0lo,3 V0 Culls 7u,l 5o (s jp
5 i) 18 bl b L oS w0 ,S ssalice (e il
Sl gl Bl 5l (reile 8VYO) lan,l af,
as ol plas Jeao ol mls e il gl s
Gl w2 50 (2 g bl ale slaws polie (S
58 Y ooz @ls (0 Jsuz) 05 Jol> 15168, 10 5 cusls
Bry95ale 00,5 (g 5 L L ST 08, &5 ol X5l ihe
5 3905 Mg 1) Gesjoen 3 el dBle slasi 0 S
sgsale 5l eslaul asl 5 LS1 dawy )} pB) 5o oo e
Bl olaws oo, DAY o YVOF AVA il o
(¥ Jgaz) w05 (Lol

3 lessele B G fSemy S il dslie
g My SES 59 rioke &5 ol plas (7 Jgaz) b))
59 TrogSale b (Cuigas)) V0) ogy <llS )b j0 Sy
30 15,00k g Jayl ol s s ST wel oy o, 8,
G003 VY 5 AVIS T3l s o iy «2ulS by
Eb olerd SlaS 5 28150 s S aty, SaS (3
(om0 LT 5 (5 bl o8y o ey ey
Jsuz) woged adgi 1) S SAS (39 (FS 5 rAOM
3 a8 sl Cllas ol wie (B) Jgu> s puizen (7
LST o) diysSole 0p)l8 o 5 sloys V clls &)l
sy 055 1, (o5 VO L) alga ool (S5 55 505

Ohes 5 Srgn (Edod )3 (Gl (nl s b Gl
Gl 4 (Feejoe il pB) ATy (om)n 50 (VTR
U welil e 5 ey allaie) plies oliol o coslS



9 sl 5 5l NYY-IAY Slomivs [ Jal 6 jlocs | gy w> | 8LS lodgi (6590

IR shee Jolse Sl cov LS Sis osle Sy
5 AL iier 350 JelS il a5 wiages olo byl ol
ol bal Jds sloye 5 55 slaoke o b (slos o YL

RWIERVRY

ofdes g eud olaxi p (ubeil slasled S
b o Cho g5 aS sl olas besls Luilly a5
Oezpe bS8 bl glajles Lol Sl seles
g Qg ) 0ae dlawi p 1 )sole g S )b AiS e S
L 5 psSele S 5 o8, b S35 0 sloiiSipn e
35l gine (e 0ad 3 Sles Zido 1 )
g Sl E)b GSeen Sl eSle alie Jouo
30 0aé dluws o YL aS sl las ead dlass p 13,60k
Sl sy 0103 V0 CoilS ol 50 1y ,650ke o 8 Lol s
30 0ad Slaxl Che pgar (o WllS Al oaw e 0
Oz (F Jga) 092 150500k 00) 8 b (65 2 o dn i
LT s Tyl o) 55 00l olasd (0365 5 (ngter el oy
b S a1 eSile daglie b () USE) b soalie
s SSlae S O WS Lakbe s 3, 5 S
FVVLST o8y 50 g 0lo s )l &)l 5o (hejos
i By SO sl aw je 0l Jels oy (LS o
g lan)l o8, 5o hejams 00é 5 Slas (308 g e
SFn 3l S M) Sz @ls 0 ooz wo Jol> L 5]
b 0 TyeSale 3,8 jless 55 (e i 0ad 5 Sles
9 LST dan)D el cudpar 5 adbige anlllaesyge o)
ORIl w1 05 pae dy S 1 55S0Le 0 )5 (sl
WS coejom 0af 3 ,Slas doys YO/ 4 YVIO LOF/F
Aas wio,S (515 (YAY) eoljipms 5 (25 Haswse
o3s 0 Skee izl 5 o Sbee o) 5 (ae Jolge
e (hasoe Jolge wisged e g 39 o gime (i
el mb e e b (g oSk Jlgte pULe (b o
5 ol o st 1y rmgern 0Slae Lo Jsb
Gl 4 Sand a8 STy oy n S0 izes g SB3es
cilS Glive slag,b o boagly a5 ol plis cusls
ol ol s aidls o Shoe Ll 5l slite sla Lesl| uSe
IS 2 6l el ClilS )b 4y g8 pas oS Cl e
3 0l Ol g clls walgs ol jenay 1) o Slae cdl (o3|
Wil Joiwm el oS o plKissyy slacess
Sl 62t glacis g pllimsg) slacas )3 cnlple

Dbl o 18,95 Slog Cusal 5l 08, o

A

5 0009 PED Gimlejl 0g)F 90 1 0 e
= oy Sbee 5 J5 o Shee Gl b (Gore
it Sy i ol el o s i S ra
sl ol Butos 45 ) 45 S5 e e 5550
5 5 ofles (le wie 03 e Bl
2 OYAY igm) wlior 5L 55 ol )0 6y ales
Op b b cBl )l aw je 50 LST o) 5 Geis
355 a5 |y b 5 ol Al slass G jieS lysle
55 a5 1, a3 Skt 5 00 3las3 50 amiy
aS Wo,5 5,158 s 0 () USG9 0 9 ¥V Jglas)
I3 o oS b i i Sy o 3,55
WS Sy dlwlid g oad 5 Sles o) wlaws wojlall
Q014 (i 5 o5l

5 el b a0 1sSale 51 solitl ko ol 4o
el g S ady) Si3 0355 Gl o B sales o
5 2007) oK 5 Yool Al gasjows oo
b e g oS olse plail i g 5059 p S
GRIB L TR eSee slag B oS wisls Glas 1 ,60L )8
S o B 5720 45 i 5 e i i
Saddy bag,B ol aisd so LS o ol ioldl el wijls
dy JSi5 bg wms o B S 0 ) (il slaass
il oo )k (Fame Slse 5 ol i (gl olS 4 eled
L oS WS S OTAN) oiSKes 5 sisn omizes
(S 08E 35 S ool oo 15560k ) B 0,18
S0y SBazalS Siale ggazme ;0 59,5 I il
5 i polie i & e HE S 15 55n 6 L
e DI LS o9 ey SRl (red S5 argi 4y oS
gl )3 eadn) g plowly (il 5 azals il 5o
Lbls

039 ARS S p (P G pl B b cddlse )
(omzep ol ) clals b e gl plal Sas
Ol 5 4 Ay Wlgice I psKee slog,B L Susel
2189y 9 mke (o pendS i 188 polie plu lade
S o0 SIS ol a4y 095l g e ilj8l ol

039 O ARS Mg (Se B (nl @l b cdBlge o
TS on wee ) CalS &l s gl plail Sas
oy ClS F b jo as we S 158 (VWAY) ool g
2 olS oler slacend S oole Dl sy Wiy, wls >
oS )b ple By gosjomw 20, oy90 slol

Ny &S W8S Al g WS (Jo aSh 355 gogre LA

1. Rahmatzadeh



v 2 1359500 B g o8y S U 1 JI5T (GLEL 5 sglol
Table 5: Interaction effect of planting date and cultivars on height, number of main stems and substrate and potato tuber yield
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Height (cm) Number of main stem Number of sub stem Tuber yield (ton ha) NEY clS &b
Cultivars Planting date
lass !
51.25a 5.50b 11.88c 38.00a -
Arinda
35.08¢ 2.50¢ 10.50¢cd 24.00¢ LS S| V0
Agria 5 May
31.20cd 6.00a 15.00a 29.13b b
Santeh
44,530 3.00d 11.50c 27.25h |
Arinda
32.00cd 2.25¢ 9.63d 19.00d LS o>
Agria 22 May
35.58¢ 2.50e 10.63cd 21.88cd b
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53.20a 4.25¢c 13.18b 31.33ab ‘“\f’*)l
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34.30¢ 3.254 9.254 24.15¢ LS A= 10
Agria 5 June
34.78c 4.25¢c 15.75a 27.23b sl
Santeh
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*: Means in each column followed by similar letter (s) are not significantly different at 5% probability level using LSD test
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Table 6: Interaction effect of planting date, mycorrhiza and cultivars on root and leaf dry weight and potato aerial organ
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Root dry weight Leaf dry weight Aerial organ dry weight Treatment
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Agria No mycorrhiza
8.15b 8.10d 30.20de il
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*: Means in each column followed by similar letter (s) are not significantly different at 5% probability level using LSD test
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Fig. 1: The effect of different cultivars of potato on the number of tubers per plant. Treatments in each column
having at least one common letter are not significantly different according to LSD test at 5% probability
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Effect of Planting Date, Cultivar and Mycorrhizal Fungus on Growth Traits and
Activity of Aanti-oxidant Enzymes in Potato

Adavi'*, Z. and Baghbani- Arani?2, A.

Abstract

In order to study the effect of planting date, cultivar and mycorrhiza on growth traits and antioxidant activity in potato,
a split factorial experiment was conducted based on a randomized complete block design with three replications in the
of Payame Noor University in Fereidoun Shahr during. The experimental treatments were planting date as the main plot
in three levels and the factorial arrangement of three potato cultivars and two levels of fungi as subplots. The results
showed that the effect of planting date on all studied traits was significant except for leaf area index. Also, planting at 5
May or 5 June produced the highest potato tuber yield with Arinda cultivar. In general, It was determined that the
planting date of 20 May due to the interaction of stages of plant growth to the maximum temperature of the region
affected by environmental stresses, which had a negative effect on the length of the planting period to maturity stage,
thereby reducing potato tuber yield in Fereydounshahr region. Mycorrhiza had a positive effect on root development,
improved the activity of root and leaf antioxidant enzymes and also increased length, number of main and lateral
branches, root and shoot dry weight, and leaf number of potato tubers. Overall, the Agria cultivar had less tolerance to
the environmental stresses compared to the other two cultivars due to less production of root and leaf antioxidant
systems, which resulted in the short number of the main and minor branches and fewer tuber yields with (39.2% and
9.8%) or without mycorrhiza (11.3% and 19.9%) in all planting dates.
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