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ABSTRACT

Potato is one of the susceptible crops to drought. This research was carried out as a split factorial experiment in a
randomized complete block design with three replications in Karaj in 2014. Potato genotypes at 11 levels (Agria,
Caesar, Savalan, Sante, Marfona, Milva, Picasso, Hermes, Jelli, 397081-1, 397069-2), irrigation treatment in two
levels (stress and control) and samplings in two stages (after stress and recovery) were considered. Irrigation was
done as drip and conventional systems and in the stage of tuber production, watering for stress treatment was stopped
and control treatment was irrigated normally. After getting to ninety percent of the soil moisture deficit, irrigation
restarted until the soil moisture reached to the field capacity and normally continued up to the end of growing season.
The results showed that there were significant differences among genotypes, the irrigation levels and the stages of
measurement for large and small diameters of the tubers, number of tubers and healthy tubers, the tuber smaller than
35 and larger than 55 mm, dry and fresh weight of the healthy tubers per plant. However, number of tubers between
35-55 mm was, significantly different for the genotypes and irrigation levels. The most changes were observed in the
tuber number smaller than 35 mm, dry and fresh weight of the healthy tubers. In addition, in this research, genotypes
were categorized in 4 groupes according to the estimated drought tolerance and sensitivity indices.

Keywords: Genotype, potato, recovery, tolerance index, water deficit stress.
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Table 1. Formulas of Tolerance and susceptibility indices to drought stress

Formula

Reference

RR =((Y, —Y)/Y, )x100

ATl = [(YP _YS)/(?P _?s)]leYF’TYSJ
TOL=Y, -V,

MP =(Y, +Y, )/2

ST =(Y, xY )/Y,?

GMP =Y, xY,

(Choukan et al., 2006)
(Farshadfar et al., 2013)
(Rosielle & Hamblin, 1981)
(Rosielle & Hamblin, 1981)
(Fernandez, 1992)
(Fernandez, 1992)

don glp (A5 g 5 55 LS )0 0 Shee (2 Sihe 5 a5 g2 (Sl A o 5 55 Lalpt )3 3 Shee o S Y Y Y Y W glaalal) o

el s

Ys, YP,T(S,V,J: are yield under the stress and non-stress for each genotype, The average yield under the stress and Lack of stress for all genotypes,
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Table 2.The result of variance analysis for measured characteristics per plant
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5= 5% 2%  27F Ex ES EL 2z 2
= g 2 s g3 gz 5 (g eg
5 s F 5 gf  gE s g &2
Replication (R) 2 54.22 105.11 4.48 0.71 0.0035 0.75 0.03 42.19 554.066
Irrigation (1) 1 7223277 3860.58" 50353 1015.87"  3.31° 95.88™ 15.27  341980.81" 2623987.45"
The main plot error (Rx1) 2 2.12 2.55 6.18 0.03 0.70 0.99 0.03 82.27 278.98
Genotypes (G) 10 9591  261.46™  4544" 25217 12.43™ 6.86" 0.62™  20577.34™ 221517.62"
Sampling Phase (S) 1 1442047 2394637 9098 35797  49.29™ 1.76 0.43™  745448.92" 7598400.76"
?é:g;ypes xSampling Phase 1o 3692 17125 73677 5178”2026 10077 053"  21874.80" 227256.80"
Irrigation (GxI) x Genotypes 10  54.76™ 66.42 55.74"  25.80" 12.96™ 6.49" 071"  21719.74™ 233496.592"
ﬁ?ggtl:gﬁ Phase (1xS) x 1 3260 11917 11496 40.16” 93477 015 056"  215716.60" 2108306.55"
Genotypes x Irrigation x o o . x ok o
Sampling Phase (GxIxS) 10 2887 7346 3139 35.23 8.84 2.98 0.28 23218.79  240986.02
The Sub plot error (RxI) 84  20.88 65.67 4.04 0.84 0.68 0.80 0.02 80.16 504.77
Coefficient of variation (C.V.) 12.61 15.21 18.48 15.33 18.09 21.90 10.23 10.03 8.50
Least significant difference (Lsd) 7.42 13.16 3.27 1.48 1.34 1.46 0.23 14.54 36.48

* . Significant 5% and 1%,
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Table 3. Duncan test results for triple interaction (Genotype, Irrigation and Sampling Phase)
(Listed numbers is calculated for average of the corresponding trait per plant at 5% test)

o & H s = P
B 5o £ g 5E 52 5¢ 5& E5
s & EE  EE 5S¢ 28 33c 3%c Zze £ B2
s S g ST =2 Ex> EEE EZE EEE T 2 =B
= @ =2 @ B = == ISRz 9ol c 3 S > >
= o < 3 55 = o oS o » P o 2 > S
E = s " 2 [ = Esg 38 oO'g i
@ 4 = - g s = 2 2
Milva 40.08b-j 49.21f-m 12.50c-e  10.00e-f  2.50 k-m 7.00 b 3.00e-f 32.21 56.551-n
Hermes 28.340-s 46.72i-n 18.67b 13.33b 10.33a 7.00b 1.33I-0 18.88 I-p 18.760-s
~ 397081-1 38.26d-1 63.48a-d 12.67c-e 8.00g-h 3.679-k 4.00 f-k 5.00b j-m28.68  42.52l-p
g Jelly 39.67d-k 51.47d-I 18.00b 10.50d-e 8.00 b 6.00b-c 4.00c-d 22.371-0 24.18m-s
S Agria 35.25g-0  62.98a-e 6.00i-1  6.00k-0  3.00j-I 1.009 2.00g-k 16.78l-¢  44.20l-0
< Caesar 33.19j-p 55.07d-k 11.00d-g  5.00 n-q 4.67e-h 3.67g-m  2.67fh n-q11.74  20.64n-s
2 Sante 45.27a-d 58.01b-i 11.67c-f 10.00 e 2.33k-m 4.67c-j 4.67b-c i-k 39.97 59.841-m
S  Savalan 40.93b-i  55.16d-k  11.00d-g 7.67g-i  3.33h-l  500c-g 267e-g kn2371  41.62l-q
- o 397069-2 38.00d-1 50.15e-m 9.00e-j 8.00 g-h 2.001-m 4.33d-k 2.67e-g 32.86i-1 63.941
4] Picasso 38.31b-1 48.05g-m 18.33b 6.33i-n 6.67b-d 7.00b 4.67b-c e-g 13.56 16.540-s
& Marfona 36.62f-m 47.70h-n 13.50c-d 12.00bc 8.00 b 4.00f-k 1.50k-0  j-m29.72 39.861-r
. Milva 19.48t 37.74m-n 4.001 0.00w 2.00l-m  2.00n-q  0.00r-q 0.00q 0.00s
E: Hermes 24.41r-t 34.57n 10.67d-h  5.33m-p 4.67e-h 5.00c-g 1.000-p 10.11n-q  15.860-s
397081-1  32.43k-q  63.53a-d  8.00f-k  4.50p-q 3.00j-1 400f-k  1.000-p  5270-q  14.600-s
Jelly 34.25h-p 53.76d-I 6.66 h-1 2.00s-u 2.001-m 4.33d-k 0.33r 4.00 p-q 14.780-s
o Agria 28.87n-s 54.57d-k 9.33e-j 3.00r-s 5.33d-f 2.33m-qg  1.67j-m n-q 6.98 19.680-s
£  Caesar 25.51¢-t 37.91m-n 4.001 0.67u-w  2.33k-m 1.33p-q 0.33r 1.50 p-q 6.55p-s
» Sante 23.65s-t 37.28 m-n 4.33k-1 1.67s-v 2.33k-m 1.33p-q 0.67p-q 1.64 p-q 8.340-s
Savalan 28.370-s 38.22 m-n 5.50j-1 1.00u-w  2.50k-m 3.00k-0 0.00r-q 1.03q 3.93r-s
397069-2 35.89g-n 48.90f-m 8.67e-j 1.67s-v 3.00j-1 3.33h-n 2.33f-i 3.25p-q 7.62p-s
Picasso 30.00 m-s 42.06k-n 10.67d-h 2.22s-u 2.33k-m 4.00f-k 1.33l-0 3.24p-q 5.330-s
Marfona 27.75p-s 41.391-n 7.00g-I 1.50t-v 3.00j-1 3.50h-m  0.50r-q 3.01 p-q 7.59p-s
Erorre 20.88 65.67 4.04 0.84 0.68 0.80 0.02 80.16 504.77
(G5 oilul > 1o g (g )lulicudssy) alfan Jildie Sl sl oSSls (ygel zlis ¥ Jsus delol
(Sl 0o dulons 0o )0 O (yge] rhaw ;o digy (0 dbbgy e (Shg eles (gl 00 (5510l slach)
Continued Table 3. Duncan test results for triple interaction (Genotype, Irrigation and Sampling Phase)
(Listed numbers is calculated for average of the corresponding trait per plant at 5% test)
B P - Sg BSzg ©§ Sy Sz £2
5 g EE EE g%, 38 3EE 3:E zBE 28 g2
g E 5y s o238 E> £E28 538 5.8 325 3£5
E 3 33 28 g5% £ g5 g4 I2s I3° BE
=% B3 53 TE BE gis gE° p3s B &g
Milva 46.42a-b 69.45a-c 10.53d-h 7.43 g-j 3.34 h-l 5.63 b-e 1.55j-n 27794 ¢ 734.15¢
Hermes 41.27b-h 68.84a-c 8.04 f-k 4.96 n-q 3.29j-1 249 1-p 2.38 f-h 190.62d 488.53f
=~ 397081-1 43.49a-f 60.04 b-h 9.12 e-j 6.70h-m 3.08 -1 3.50 h-m 2.53 f-h 175.84de 550.20e
g Jelly 50.16a 75.72a 10.86 d-g 7.08 g-1 1.42m 4.86¢-h 4.58b-c 522.06b 903.19b
g Agria 42.46b-g 69.88a-b 12.48 c-e 6.55 h-m 4.85e-g 5.20 c-f 2.43 fg-h 182.71d 632.22d
< Caesar 42.29b-g 62.44b-e 30.33a 23.83a 11.00a 8.67a 10.67a 614.39a 2279.36a
2 Sante 39.66hb-k 61.13 b-g 11.29 d-f 7.53 ¢+ 4.53f-i 4.43d-k 2.33 f-i d 184.90 583.14e
S Savalan 45.72a-c 58.42 b-i 10.20 d-h 8.48 f-g 3.28 -1 3.98f-k 3.27-f 223.60c 725.54c
> o 397069-2 46.95a-b 61.49 b-f 10.27 d-h 9.17 e-f 3.86 g-j 4.01f-k 2.40 f-h 222.16¢ 710.46¢
% Picasso 44.20a-e 61.18 b-g 17.14b 5.76 I-op 7.79b 6.99b 2.36 f-h 105.45f 408.81g
3 Marfona 33.07 j-p 54.04d-1 9.80d-i 8.00g-h  3.10j 5.70b-d 1.00 0-p e 163.42 468.82f
x Milva 32.84j-q 44.33 j-n 5.52j-1 0.46 v-w 3.39 h-k 1.650-q 0.48 g-r 10.23 n-q 22.97n-s
E Hermes 37.03 e-m 55.02d-k 10.54d-h 5.721p 6.26 e-f 3.16k-n 1.13 m-0 102.09 f 328.03h
< 397081-1 37.69 e-l 49.85e-m 10.14d-h 4.67 0-q 5.97 c-e 2.441-q 1.72 -1 67.72h-g 276.29i
Jelly 38.63c-1 59.00 b-i 9.67 e-j 2.58 r-t 5.00 e-h 3.39i-n 1.28 I-0 48.42 i 162.49j-k
@ Agria 36.24 f-n 56.50 c-j 1212 c-e 2.08 s-u 6.95 b-c 3.08 k-0 2.08 g+ 40.65 i-j 130.22k
2 Caesar 33.55i-p 48.69 f-m 11.26 d-f 3.83q-r 6.67b-d 3.50 h-m 1.06 n-0 65.14 h 197.51j
» Sante 31.29 I-r 46.17 i-n 10.33 d-h 1.83s-v 6.69b-c 2.36 m-q 1.28 I-0 42.20i-j 67.401
Savalan 40.04 b-j 58.43 b-i 13.40 c-d 6.93 h-1 8.33b 3.87f-1 1.87 h-k g81.64 333.05h
397069-2 39.85 b-j 51.69 d-1 15.42 b-c 11.50 c-d 7.03b-c 4.97c-g 3.42d-e 277.55¢ 705.71c
Picasso 33.55i-p 48.81 f-m 11.83 c-f 1.17t-w 6.00c-e 4.83c-i 1.00 o-p 14.28 m-q 61.571
Marfona 33.55 i-p 44.25 j-n 8.73 e 6.13 j-0 4.17 - 4.20e-k 0.37 g-r 104.03f 316.99h
Erorre 20.88 65.67 4.04 0.84 0.68 0.80 0.02 80.16 504.77
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Table 4. The correlation between measured characteristics

3 3 g 5¢ ©5 B5. 55 BE w5
5 = D = » - @O = - _ = 1S - O — = —
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Sy Sz B2 3Z 323 20% 2B 385 23
= S5 2% cf TE 8% o398 g9 £
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Small diameter tuber (mm) 1

Large diameter tuber (mm) 0.80615" 1

The total number of tubers 0.41455™ 027772 1

The number of healthy tubers 0.51784™ 0.38198" 0.80086™ 1

Fresh weight of healthy tuber (gr) 0.54945™ 052529 0.57388™ 0.67221" 1

The number of tubers smaller than 35 mm  0.09143  0.03251 0.79383™ 0.51110™ 0.31094 1

The number of tubers between 35-55 mm  0.42913™ 0.25151° 0.81753” 0.70173" 0.44686~ 0.45735" 1

The number of tubers larger than 55 mm  0.66883™ 0.55445™ 0.74774™ 0.74204™ 0.59024™ 0.33534" 0.56497" 1

Dry weight of healthy tuber (gr) 0.60962" 0.59528™ 0.49106™ 0.61811 095038 0.18864 0.41360" 059407 1

oodJloel 25 g Jolte Lyl )0 () 9550 Slo S (2olS a0 yo B Jgax
Table 5. Percent reduction of the characteristics under the normal and stress conditions
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Milva 50.90 22.50 68.00 100 17.78 71.43 59.18 100.00 100.00
Hermes 14.00 2451 42.88 58.42 54.85 25.93 9.76 46.45 15.45
397081-1 14.79 -5.66 36.75 43.68 16.67 0.00 55.28 81.61 65.66

" Jelly 14.99 -5.73 62.04 80.76 74.27 28.41 71.55 82.14 38.87
@ Agria 18.04 12.76 -55.50 50.00 -77.78 -133.33 9.76 58.42 55.49
& Caesar 22.39 32.10 63.01 87.78 50.00 60.00 64.09 87.17 68.27
5 Sante 47.23 35.33 47.22 81.39 -44.44 64.68 62.77 95.88 86.06
‘g—:' Savalan 30.85 30.76 13.49 86.77 5.56 36.67 56.12 95.64 90.56
397069-2 4.55 1.64 0.63 78.90 -88.89 24.44 6.12 90.11 88.07
Picasso 20.67 10.00 41.81 65.93 65.08 43.45 47.34 76.00 67.74
Marfona 2351 7.49 48.10 87.67 62.10 12.50 40.52 89.83 79.32
Average 23.81 15.06 33.49 68.67 12.29 21.29 43.86 82.11 68.68
Milva 29.26 36.17 47.57 93.80 -1.49 70.69 69.03 95.51 96.87
Hermes 10.27 20.07 -31.09 -15.32 -90.27 -26.90 52.52 46.37 32.85
397081-1 13.33 16.97 -11.18 30.29 -93.83 30.28 32.01 61.40 49.78

> Jelly 22.98 22.08 10.95 63.56 -252.11 30.24 72.05 90.68 81.92
% Agria 14.64 19.15 -0.03 60.61 -43.29 40.76 14.40 77.69 79.35
g  Caesar 20.67 22.02 62.87 83.93 39.36 59.63 90.06 89.40 91.33
@ Sante 21.10 24.47 0.08 75.69 -47.68 46.72 45.06 76.96 88.44
E Savalan 12.42 -1.71 -31.37 18.28 -153.96 2.76 42.81 63.14 54.09
< 397069-2 15.12 15.43 -50.14 -25.41 -82.12 -23.94 -42.50 -2.68 0.67
Picasso 24.09 20.22 30.98 79.68 22.97 30.90 57.62 86.43 84.94
Marfona -0.01 18.11 10.91 23.37 -34.51 26.31 63.00 36.31 32.38
Average 33.43 19.36 3.59 44.41 -66.99 28.52 45.09 65.57 62.96
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Table 6. Estimation of susceptibility of the genotypes by tolerance and susceptibility indices to drought stress
GMP

Genotype Yp Ys STI MP Tol ATI
Milva 395.35 11.49 64.93 0.02 203.42 383.86 64.95
Hermes 253.65 171.94 208.73 0.76 212.79 81.70 208.98
397081-1 296.36 145.44 207.27 0.42 220.90 150.92 207.21
Jelly 463.69 88.64 200.71 0.39 276.16 375.05 200.61
Agria 338.21 74.95 158.11 0.32 206.58 263.26 158.09
Caesar 1149.99 102.03 341.26 0.20 626.01 1047.97 341.31
Sante 321.49 37.87 102.46 0.13 179.68 283.62 98.85
Savalan 383.58 168.49 251.80 0.28 276.03 215.09 253.19
397069-2 387.20 356.66 364.92 0.56 371.93 30.54 411.55
Picasso 212.70 33.45 83.98 0.24 123.07 179.25 83.99
Marfona 252.84 162.29 201.02 0.44 207.57 90.55 200.68

Table 7. The correlation between the tolerance and susceptibility indices to drought stress and yield under the stress
and non-stress conditions

Yp Ys GMP STI MP Tol ATI
Yp 1
Ys 0.45164™ 1
GMP  0.80564~ 0.88265 1
STI -0.10972  0.62172”  0.35037" 1
MP 0.96708" 0.66382" 0.92709”  0.08536™ 1
Tol 0.941277  0.12386 0.56198  -0.357337 0.82435" 1

ATI 0.14711 0.14261 0.18111

0.09290 0.16399  0.10965 1
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Figure 1. Dendrogram Cluster analysis based on Tolerance and susceptibility indices to drought stress
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Table8.The mean deviation of the genotypes of each group from the total average for all measured characteristics
(Listed attributes is calculated for average of the corresponding trait per plant)
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First group X 34.71 50.18 8.14 4.47 2.81 4.07 1.10 170.51 203.42
A genotype i —x -1.53 -3.08 -2.75 1.49 -1.76 0.04 -0.27 -34.61 60.60
L
Second group X; 35.24 52.06 10.90 5.61 4.89 4.09 1.28 182.52 200.96
Six genotype 7 — % -0.99 -1.20 0.02 -0.36 -0.32 -0.02 -0.08 -22.61 -63.06
L
Third X; 38.11 55.82 11.55 6.88 4.52 4.15 1.55 247.68 373.75
Four genotype i —x 1.87 2.57 0.66 0.91 -0.04 0.04 0.19 42.56 109.74
L
X 36.24 53.26 10.88 5.97 4.57 411 1.37 205.12 264.01

ails e J5 5uSiles ) gy (uSilee Sl
@ p3Y el Jsl 098 5l e Bl nl Gliee
oSl SBll pliee (n eSS Cl g5l
o ol slaoad 5 (059 50 U5 (SSles 5l oo
@ bgipe sy oo J5 4 a5 Sl 093 09,5 4 Loy e
2l e des YO 5l 5SS laoss Lol (]

00l S o3l sla T der (5he) Jsl 09,5 5o

il e 5 5eSilee 1 a5 el Sl
5l Ol e szl g 0es S 5l 05,5 (!
P9 09,5 o wisly pladl g5 4 I, (5eS
50 (OYlslo il ST ligdlo cguslSy <)
0ad J5 jled 24y oadispSejlail sla Sy den


http://www.sid.ir

IR IS UL NSVIIY- T YV IV Y P RSN [ L OV S POW)

Ll n @S o A STy Ll g Sl
Qo , 0 AL 50,8 bl b s a0y g i sl il o
Jol 09,5 el ganaib 095 ez o Sl
Jav-AY-) oo R r:jo 05; 49&1&.& Sl 4‘9.L.c
09,5 5,525 prlez 09,5 ST el (Ylslos Lgh Lo
RS Sy e A4 ooren waiils |, GMP
Slr A3 Jlre (Seejomm (0 %9 b oo
JW\@SW@—IwS@oL;wIMW
g abbanng diy; el alox 5l (6,503 sla S

Sy e sl Wl e (cius, claplal (S

(Rl g o FAV-AV-) YAV £A-Y) s 09,5
YO 5l jSzss 838 bl e b Shy des jo
ISl Sl sy (uSle Sl e e
55 oblorn o ssboles 1WA Jgaz) w)ls et
4 Wl oo abgye gl ol Syalol Jlisg cpl yo
YAVLAY-Y YAV 2T lacudiss jeas Jdo
5 o5 sy cilS Gl baudsls (el
el ;26 g G socaie 985k L ol en
2 Jghsie gyl b bl jo et ol lacussss

il dbgy o ol b aslas

S oS5 Az

il 28 @ Cand e ja Joou Ghomie A>ye g0 gsemmeyd  (awyp 950 lacds
REFERENCES
1. Al-Mahmud, A., Md. Altaf, H., Md. Al-Mamun, A., Md. Shamimuzzaman, E. H., Md. Shafiur, R.,

©

10.

11.

12.

13.

14.

Md. Shawquat, A. KH., Md. & Bazzaz, M. (2014a). Plant canopy, tuber yield and growth analysis of
potato under moderate and severe drought condition. Journal of Plant Sciences, 2(5), 201-208.
Al-Mahmud, A., Md. Mahfuz Bazzaz, M.H., Md. Shawquat, A. Kh., Md. Altaf, H. & Kadian, M. S.
(2014b). Tuber Yield, Tuber Quality and Plant Water Status of Potato under Drought and Well
Watered Condition. Global Journal of Science Frontier Research: D Agriculture and Veterinary.
Retrieved June 3, 2015, from http://journalofscience.org/index.php/GJSFR/article/view/1373/1235
Anithakumari, A. M. (2011). Genetic Dissection of Drought Tolerance in Potato. Ph.D. Thesis.
Wageningen University, Netherlands.

Ayas, A. & Korukgu, A. (2010). Water-Yield Relationships in Deficit Irrigated Potato. Journal of
Agricultural Faculty of Uludag University, 2(24), 23-36.

Baciu, A. (2013). Reaction of native potato varieties to water stress. Potato Research and
Development Station-Targu Secuiesc, Romania. Journal of Horticulture, Forestry and
Biotechnology, 17(2), 80- 86.

Bagheri, H., Gharine, M., Bakhshande, A., Taee, J., Mehnatkesh, A. & Andarzian, B. (2014). Effect of
drought tension and amount of nitrogen on yield and some qualitative and physiological traits of potato in
Chahar Mahal va Bakhtiari climate conditions. Crop Physiology Journal, 6(22), 5-22. (in Farsi)

Barascu, N., Donescu, V., Duda, M., Donescu, D. & lanosi, M. (2013). Preliminary results regarding
the effects of extreme climatic conditions on the yield quality of different Romanian potato varieties.
Seria Agronomie, 57(1), 195-189.

Boyer, J. S. (1982). Plant Productivity and Environment Science. 218: 443-448.

Choukan, R., Taherkhani, T., Channadha, MR. & Khodarahmi, M. (2006). Evaluation of drought
Tolerance in grain maize inbred lines usines drought tolerance indices. Iran. Journal of Agricultural
Science, 8(1), 79-89.

Deblonde, P., Haverkort, A. & Ledent, J.F. (1999). Response of early and late potato cultivars to
moderate drought conditions: agronomic parameters and carbon isotope discrimination. European
Journal of Agronomy, 11(2), 91-105.

Ebrahimipak, N. A. (2012). Optimization of irrigation water for the cropping pattern of wheat and
potato in the condition of standard irrigation and water deficit. Journal of Soil and Water Research,
4(43), 315-323. (in Farsi)

Eskandari, A., Khazaie, H., Nezami, A., Kafi, M. & Majdabadi, A. (2011). Study the Effects of Irrigation
Regimes on Physiological Traits, Yield and Water Use Efficiency of Potato (Solanum tuberosum L.) in
Mashhad Weather Condition. Journal of Horticulture Science, 25(2), 201-210. (in Farsi)

Faberio, C., Martin de santa Olalla, F. A. & de Juan, J. (2001). Yield and size of deficit irrigated
potatoes. Agricultural Water Management, 48, 255-260.

Farshadfar, E., Ghanadha, M., Zahravi, M. & Sutka, J. (2001). Genetic analysis of drought Tolerance
in wheat. Plant Breeding, 114, 542-544.


http://cpj.iauahvaz.ac.ir/search.php?slc_lang=en&sid=1&auth=Bagheri
http://cpj.iauahvaz.ac.ir/search.php?slc_lang=en&sid=1&auth=Bakhshande
http://cpj.iauahvaz.ac.ir/search.php?slc_lang=en&sid=1&auth=Taee
http://cpj.iauahvaz.ac.ir/search.php?slc_lang=en&sid=1&auth=Mehnatkesh
http://cpj.iauahvaz.ac.ir/search.php?slc_lang=en&sid=1&auth=Andarzian
http://cpj.iauahvaz.ac.ir/search.php?slc_lang=en&slc_sid=1&atcl=1&abst_subject=10
http://cpj.iauahvaz.ac.ir/browse.php?mag_id=16&slc_lang=en&sid=1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjcxYvots7JAhXD7xQKHancC7AQFggiMAA&url=http%3A%2F%2Fwww.ccsenet.org%2Fjournal%2Findex.php%2Fjas&usg=AFQjCNFtigtUtrtNeNy3ScFTwGI5RkL7Dg&bvm=bv.109332125,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjcxYvots7JAhXD7xQKHancC7AQFggiMAA&url=http%3A%2F%2Fwww.ccsenet.org%2Fjournal%2Findex.php%2Fjas&usg=AFQjCNFtigtUtrtNeNy3ScFTwGI5RkL7Dg&bvm=bv.109332125,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CDMQFjACahUKEwj637Oo3fvIAhWC8Q4KHWgrC3E&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F03783774&usg=AFQjCNHjkCmai1L2iLJ6aK2VGq_oz3oFYg&bvm=bv.106923889,d.ZWU
http://www.sid.ir

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

YYAD ol oF 5,Les FY 6,50 ¢l ey HlS pole Ot

Farshadfar, E., Poursiahbidi, M. M. & Safavi, S. M. (2013). Assessment of drought Tolerance in land
races of bread wheat based on resistance / tolerance indices. International journal of Advanced
Biological and Biomedical Research, 1(2), 143-158.

Fernandez, G. C. J. (1992). Effective selection criteria for assessing plant stress tolerance. Proceeding
of the International Symposium on Adaptation of Vegetables and other Food Crop in temperature and
water stress. Taiwan, 257-270.

Fischer, R. A. & Maurer, R. (1987). Drought resistance in spring wheat cultivars. I. grain yield
response. Australian Journal of Agricultural Research, 29(5), 897-912.

Golabadi, M., Arzani, A. & Mirmohammadi Maibody, S. A. M. (2006). Assessment of drought Tolerance
in segregating populations in durum wheat. African Journal Agricaltural Research, 1(5), 162-171.

Gorji, M. A., Matyas, K., Dubleczl, Zs., Decsil, K., Cernék, 1., Decsi, K., Taller, J., Hoffmann, B. &
Polgar, Z. (2012). In vitro osmotic stress tolerance in potato and identification of major QTLs.
American Potato Research Journal, 6(89), 453-464.

Haverkort, A. J., Van de Waart, M. & Bodlaeander, K. B. A. (1990). The effect of early drought stress on
numbers of tubers and stolen of potato in controlled and field conditions. Potato Research, 33, 89-96.
Hack, H., Gall, H., Klemke, TH., Klose, R., Meier, U., Staussund, R. & Witzen-Berger, A. (1993).
Phanologische Entwicklungsstadien der Kartoffel (Solanum tuberosum L.). Codierung und
Beschreibung nach der erweiterten BBCH-Skala mit Abbildungen. Nachrichtenbl. Deut.
Pflanzenschutzd, 45, 11-19.

Jaleel, C. A., Sankar, B., Murali, P. V., Gomathinayagam, M., Lakshmanan, G.M. A. & Panneerselvam, R.
(2008). Water deficit stress effects on reactive oxygen metabolism in Catharanthus roseus; Impacts on
ajmalicine accumulation. Colloids and Surfaces B: Biointerfaces, Elsevier, 62, 105-111.

Kumari, S. (2012). Influence of Drip Irrigation and Mulch on Leaf Area Maximization, Water Use
Efficiency and Yield of Potato (Solanum tuberosum L.). Journal of Agricultural Science, 4(1), 71-80.
Lahlou, O., Quattar, S. & Ledent, J. F. (2003). The effect of drought and cultivar on growth
parameters, yield and yield components of potato. Agronomie, 23, 257-268.

Mani, F. & Hannachi, C. (2015). Physiological traits of drought tolerance in potato (Solanum
tuberosum L.). Journal of Environmental Science, Computer Science and Engineering & Technology,
4(1) 0131-0150.

Mathews, M. A., Van-Volkenburg, E. & Boyer, J. S. (1984). Acclimation of leaf growth to low water
potential in sunflower. Plant, Cell and Environment, 7, 199-286.

MAJ. (2015). Communication and Information Technology Center: Statistics. Retrieved July 6, 2015,
from http://www.maj.ir/Portal/File/ShowFile.aspx?1D=6f6603e3-0884-4823-h12d-6319a2edad84.

Miri, Z., Asghari, Z. & Penahi Kord Aghari, KH. (2009). Effect of Irrigation Regimes and Fertilizer
Combinations on Yield of Two Potato (Solanum tuberosum L.) Cultivars in Freidan. Journal of science
and technology of agriculture and natural resource, water and soil science, 12(46), 177-186. (in Farsi)
Moamenpoosh, AS., Mortazavibeak, A., Bagheri, M.R., Pashnam, M. & Kakaee, M. (2005). Check
water use efficiency in a row and two-row cultivation of commercial varieties of potato. Agricultural
Experiment Station Esfehan, 56.

Minitab 16 [Statistical software] (2010). Minitab Inc., State College, Pennsylvania, USA.
Mohammadi, R., Farshadfar, E., Aghaee, M. & Shutka, J. (2003). Locating QTLs controlling drought
Tolerance criteria in rye using disomic addition lines. Cereal Research Communications, 31, 257-263.
Mollasadeghi, V. (2010). Effect of potassium humate on yield and yield components of wheat
genotypes under end seasonal drought stress condition. M.Sc. thesis, Islamic Azad University,
Ardabil branch, Iran.

Ramirez, P. & Kelly, J. D. (1998). Traits related to drought resistance in common bean. Euphytica,
99, 127-136.

Rosielle, A. A. & Hamblin, J. (1981). Theoritical aspects of selection for yield in stress and non —
stress environment. Crop Science, 21, 943-946.

SAS/STAT, version 9.2[Computer Software]. (2008). SAS Institute, Cary, NC.

Sharma, N., Kumar, P., Kadian, M. S., Pandy, S. K., Singh, S. V. & Luthra, S. K. (2011).
Performance of potato (Solanum tuberosum) clones under water stress. Indian Journal of
Agricultural Sciences, 81(9), 825-9.

Sibomana, I. C., Aguyoh, J. N. & Opiyo, A. M. (2013). Water stress affects growth and vyield of
container grown tomato (Lycopersicon esculentum Mill.) plants. Global Journal of bio science and
Biothecnology, 2 (4), 461-466.

Tourneux, C., Devaux, A., Camacho, M. R., Mamani, P. & Ledent, J. F. (2003). Effects of water
shortage on six potato genotypes in the highlands of Bolivia (1): morphological parameters, growth
and yield. Agronomie, 23(2), 169-179.

Vasiter, K. E. (2014). Inheritance of tolerance to drought from selected (Solanum tuberosum)
cultivars in Uganda. M.Sc. thesis. Plant breeding and seed systems of makerere, Uganda.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjylsX4us7JAhUEVRQKHW1LDPUQFggcMAA&url=http%3A%2F%2Fwww.researchgate.net%2Fjournal%2F0004-9409_Australian_Journal_of_Agricultural_Research&usg=AFQjCNFjVHtQCQ6OSIzoDsTlk43Zmsj-qA&bvm=bv.109332125,d.bGg
https://www.google.com/search?espv=2&biw=916&bih=590&q=Communication+and+Information+Technology+Center&spell=1&sa=X&ved=0CBkQvwUoAGoVChMI9JnUg43ixwIVxXEUCh2maAyt
http://jstnar.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Amiri
http://jstnar.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Asghari
http://jstnar.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Penahi+Kord+aghari
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwissNW5w87JAhUEbhQKHWTHBmoQFggiMAE&url=http%3A%2F%2Fwww.researchgate.net%2Fjournal%2F0133-3720_Cereal_Research_Communications&usg=AFQjCNEzYgQkOiyZmfkaxqaiOg-1qhywqw&bvm=bv.109332125,d.bGg
http://www.sid.ir

