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Table 1: Some of weather parameters in experimental field in 2014
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Precipitation (mm)
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Mean temperature (°C)
274.4 3358 287.4 2835 251.9 207.3 ol olels xox
Total Sunny hours
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Fig. 1: Counter and siphons position in experimental field

So> Gigm S8 Soeiowm oy U Sislsm 095
eaS ety slag 2L alexl aihe Slapel )y e
S IS pgels g3l 5 yiSLgil iz 55l G o d
olgegoge iz 5l glagySh g Toland aiS >
0,596 JS& & 9,8 polie lgil izen ibioe uokels
Sl mBge ;o boud el ol 28 oS 5 ol o O

s jled S Y e S Y0 cdile b Jloydy ©)j90h

G503l 0,50 Wlaw
(@35 ey o s oy Jed 5l Silio LtalesT ol 5o

1. Phosphorous solubilizing bacteria



Slao 1 6l 1 (Sileo dunnylio
Olylgedy a5 0l aseine deooly ( Sle awslie mls L
23S Ol g Wosd ud ooy (25 Gliee SRl38
5 O e oley aS (g ebay wisly lis (gl pme el
4 oS )kl o 5, PEIT 5 FYIT 5l s ey (o IS s
ol b pals golal s s £e les (o 59, OFIF 4 Y/
als 4 Bles (205 (loj 5 o s oy o halS
o Slas yuals el NN g Sgd o youie Ab,y 0,90 Job
D950

(el A5 L agrlye 3 ol Wl S Jaall e
Al ol 235 by g ol jew by Slhe WSe
yoba ol asle g ol Gl LS g eba
aoys A) wdle s S andl sl ol gl e
3l a8l Lol jlad (k] wo s £0) wals i35 4 (k!
2l s gkl

alo gl )| )bl mhw 2alS 5 i Sol il b
53 kol Bl ela | (n s 455 ek 2l tals Lol
ol weys £o ey 5o ol Jlake (368 5 o5 b
(VY Jgaz) o ovslice

oeals s ol Gl Lo Sy g aBle a5
5 B okl o Sps dle Sas G n Pt 2l
O sdwlive 6)1.3_31 doyo P les o LQQT Sade p S
Fooghe zohw jo a8l o b alle S 5 adl
Solal 5Ll sl als Silogme Hobay NS LRV
Joisire @bl il S S (g p eadle (15 5 oS
Cho j gyl gre B! Jled 90wl o g wis el
aBle S 59 GmelS cud iz e il cdelie jeSde
A kel G5 L agzlye o S SaS s b aslie 5
YA @ile Sz 59 0 sals ol ol aS 6 9bas g
Jguaz) wb caslice do 0 VY oS Sz 59 40 9 Aoy
(Y

Slyow g @th) 8o LS ggeme loo Olpuss g,
L S ysbar 05 il lal (15 b agzlse 5o aeig S
g V¥ 5l e ja 650 Slan polie s Gl il
AN @ aals Jles 30 Sp Sos S R eSSk /TAY
oy Fooled 50 S S0i9 0S5 n eSSk VPV
(X Jgoz) cdl zals gLl

e 295 &1 (o s o8] (0 5ol 5 95T ST

SIade =Asts gl PPY zoe ol jo )9 iz lade =Ases
Feb Y0 zoadsh ;o 458 oi

Jie =Augo Segil OVe zaeob )0 H9 i jlade =Asio
Sl YA Zoeob )0 )58 i

F039 05 R pS ke ey clile=C

55 So,8) Oy Cubpl ol ©j50a Glalesl

5 oolazwl b aools il lg ds 3o .au0 5 1l (oadn 5 b

@ boslsy Sl Sluglas ¢ wis plbxil MSTATC 38l 5

,log0i g 28,5 ploxil (LSD) Hlo sxe ST Blos g,
W05 e, Excel lazes o

Slic osled (¥ Jsoz) (uibyly 4 mls 4 axgl;
mhw jo ghlo g jebay aBl ol sliziulay dasllaes e
oley w38 13 ool s 8b cos s, Ko ez
hol Blo Jlad gy elis)l (a3 J5 oo (JolS o 5w
0, Slae g golaidl o Slae (5,0 0ae 5 Slas Bl ol
Mogme oy S Jlixl mhaw jo Lol Gm o ag
il Sis oy Olas jo (ghls g B LI was
5 MSes,l5 Jlake (@rb) L35,15 ggeme I SB35
A orizen aid csaline locaish) m )0 )y slaese ()9
gl o hol ilo Jlb o Ll culsis o kel i
adllaos g0 Olao oolad Ll o o aeye Sl
385 b Cod Hlogne sebay 5y laesd g sliiule
SIS g g ey 055 Fl ez ABS 1B
Jezl mhaw )0 55 Gooad o9 sbatulay () po 50 Dlao
WIS CPEEPIR W ¥}

s Slio 33 o 5] ok 5 (et 355 Jli 5
slooad j9 5 o) Sy Jleiol mhw )3 wleby S sl
ondyye Slao ple g 0l b gae 00,0 B mhaw )0 5,
WSS Sl s G 855 e I b s
(Y Jgo)

s ooy SLwlay 55 il g () 055 e il
Flgazs el b sxe Slae ple o adle olaws ¢ o
L o0 35S 5 6ol sl () 05 asilran it
3 6ok 0aé 3 Sles g ol ale glis)) (b G gloj o
Hlate Jl las aiy 10 5 0l o gxe 2oy O Jleis| mlas
(¥ Jsaz) ais s cne o Lows



WY bl 3 5l [ J3l 85lauis [ pazmed o | oaLS Sladgi (5550

s P8yl )0 (20550 Dlao y Sgaome )lal 5 () 255 Sl il )ls a5 Y Jgux
Table 2: Analysis of variance for studied traits affected by limited irrigation and bio-fertilizer in potato cultivars

Slaryo (nSilee
Mean Squares
ASeiig,lS J89 15 Egams a8l sloss ol a8l glas )l Lol a8l jlad N S O e o sol3l ax o e aalio
Carrotenoid Chlorophyll Stem number Main stem height Main stem diameter Flowering time Emergence time df Source of variations
0.000 0.000 0.421 12.80 0.557 2.89 0.352 2 Sk
Block
0.087" 0.922" 1.92 695.14 7.08" 279.50" 2347 2 A s !
Irrigation
0.000 0.007 1.08 17.94 0.351 2.06 1.07 4 ales sl
Error
0.000" 0.003" 777" 1089.69™ 3.69" 23217 2615 2 B) o5’
Genotype
0.001™ 0.008" 0.588" 34,117 5.85™ 5.83" 2.86" 4 S X k]
AxB
0.001 0.006 0.274 17.54 0.324 347 1.60 12 bl sl
Error
0.038™ 0.374™ 7.26" 106.68™ 3.89” 216.00" 88.17" 1 ©) s 258
Bio fertilizer
0.004™ 0.013" 242" 0.844" 0.574" 517" 4.2 2 (et 055 X 6k
AxC
0.000™ 0.003" 204" 1.08" 0.064™ 0.722" 1017 2 e 955 X sl
BxC
0.000™ 0.005" 0.621" 19.14° 0.249™ 3.56 472" 4 ) 085 X s X 6]
AxBxC
0.000 0.004 0.279 554 0.251 161 159 18 J gl
Total error

il oo oy g 5 SO Jleixl molas (o ls siee o Jre pf oy e g wx NS
ns, * and **: Not significant, significant at p=0.05 and 0.01, respectively
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Table continued 2: Analysis of variance for studied traits affected by limited irrigation and bio-fertilizer in potato cultivars

Slaype eSile
Mean Squares H
q @bl ez il gilie
g o Sles olaidl s Slae Gy oaé o Slos 7 swead o Slac S Sis s aBle Sis o9 df Source of variations
Plant yield Tubers>35mm Agronomic yield Tubers< 35mm Leaf dry weight Stem dry weight
6632 7397 2304 39.0 32.62 55.4 2 Ssh
Block
450541 559606™ 267802 5929.6" 603.23" 32744 2 A sk
Irrigation
3811 2904 577 846.7 55.87 71.65 4 halesl sl
Error
36996 30192 21221 4914 32,020 82.14" 2 ®) w53
Genotype
2002 2181 2417 73.2 40.96™ 60.12" 4 e X Sl
AxB
5311 3262 1580 664.0 36.89 41.29 12 halesl sl
Error
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772 777 2884" 212 13.41% 21.76™ 2 St 355 X sl
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Total error
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ns, * and **: Not significant, significant at p=0.05 and 0.01, respectively
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Table 3: Mean comparison of traits affected by limited irrigation in potato
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Plant yield (gr) Tubers between  Tubers morethan ~ Tubers lessthan ~ Leaf dry weight ~ Stem dry weight Carrotenoid Total chlorophvi]  Flowering time  Emergence time Irrigation
35-55 mm (gr) 35 mm (gr) 35 mm (gr) (ar) (ar) phy (day) (day)
(mg/gFW) (mg/gFW)
a a a b a a a a a a el
557.7 680.8 680.8 109.1 60.9 71.0 0.492 1.41 64.4 43.3
Control
669° 429.2° 544.3° 125.1% 59.87 53.8° 0.471° 1.28° 61.3 39.7° 80%
467° 313.8° 330.9° 145.3° 50.4° 44.3° 0.363¢ 0.968° 56.6° 36.1° 60%
G105l eS Jlaol mdaw ;0) 03,05 gl jlo cme Sglas lo gine M J8los 5051 bl ailies gy glls sl Siles (ygiw ,» 40
In each column, means with similar letters are not significantly different according to the LSD test (p< 0.05)
Table 4: Mean comparison of traits in potato cultivars
Sy ol (P2 558 2,5 (09 solabloslos g el S S8l G el B G e ols v
() Tubers between 35-55 mm Tubers more than 35 mm (o siile) Main stem diameter Flowering time I3 0T O I
£ Stem number reE y Emergence time (day) Genotype
Plant yield (gr) (@n (@n Main stem height (cm) (mm) (day)
662%® 455 .42 530.3% 5.41° 74.4° 12.0° 64.2¢ 43.6° 82-10
680% 451.3° 552.0? 5.56° 74.6° 12.7° 61.1° 39.4° 97-2
594° 394.0° 472.7° 6.62° 61.1° 13.42 57.1° 36.0° Agria
G105l S Jloist mlaw ;o) &)las pal o g Solad jlo pxe ST JSlos 9051 ool alie By, slls lanSilee (g ,o 40
In each column, means with similar letters are not significantly different according to the LSD test (p< 0.05)
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Table 5: Mean comparison of traits affected by bio-fertilizer in potato
o, Sles Sod 0 Sas olaidl o Slae SiS 3y SaS 59 p S ko) SSeis IS Jd9 1S Egazs Slaws ol ddlo gl )| Lol 4Bl jlad 23 5 oleg Jew 5o
(5 €9 5 5 ) Sn @Bl (oG eS 50 Ois e P eSSl (o sl) (rogshe) (59,) STOEES
Plant Tubers Tubers more Leaf dry Stem dry Carotenoid o3k Stem Main stem Main stem Flowering Emergence
yield (gr)  between 35-55 than 35 mm weight weight (mg/gFW) 2 number height (cm) diameter (mm) time (day) time (day)
mm (gr) Q") @n @ Total chlorophyll
(mg/gFW)
614° 403.7° 489.5° 53.1° 53.1° 0.415° 1.14° 5.50° 67.6° 12.7° 58.8° 38.4° el
Control
676° 463.7° 547.47 61.0°7 59.7¢ 0.4672 1.30% 6.23° 71.4° 13.2% 62.8° 41.0% < - "}.é_’s
Bio-fertilizer
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In each column, means with similar letters are not significantly different according to the LSD test (p< 0.05)
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Ecophysiological Response of Potato Cultivars to Bio-fertilizer and Limited Irrigation
Maralian', H., Nasrollahzadeh?, S., Raiyi®, Y. and Hassanpanah®, D.
Abstract

In order to study the effect of deficit irrigation and bio-fertilizer on potato cultivars, a field experiment was conducted at
Ardabil Agricultural and Natural Research Center, Iran, in year 2014. Water deficit stress set as main factor with three
levels, 11 (full irrigation), 1, (0.8 full irrigation) and I3 (0.6 full irrigation, three genotypes set as split plot and bio
fertilizer set as split split plot based on randomized complete block design with three replications. Adjectives such as
emergence and flowering time, plant height, main stem diameter, number of stem, leaf and stem dry weight, chlorophyll
and carotenoid content and plant yield were studied. Results indicated that all traits significantly affected by Irrigation
treatments, exception number of branches. Emergence, flowering date, plant height, stem diameter, number of branches
and plant yield had significant differences among genotypes. Effect of interactions between irrigation and genotype
were significant on stem diameter only. Bio fertilizer increased amount of all traits as plant yield increased in 10 percent
proportion compared with control. The highest potato yield was obtained in Clone 97-2. The highest yield obtained with
full irrigation and potato yield decreased 40 percent by severe water stress compared with control. Therefore using of
bio fertilizer recommended as supplement fertilizer for potato.
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