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Study of drought stress effects in different growth stages on potato cultivars
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Table 1. Anova table for under stress characters

MS ol St

4 o3le Lo )3 _ _ _
B L 53 0db sl ST O TS sk oyl 5l s DT (Sl gme > Sles
S.0.V. Ol ks cbs 5 e 1 .
Te TPP WUE CMS RWC Yield
df DM%
Cultivar o5 2 92.07 ** 20.168 ** 78.80 ** 0.22 ** 17.04 ** 4.205 **
Stage A e 2 4.99 ** 0.63 ns 54.50 ** 0.70 ** 84.90 ** 0.027 ns
CulxSta - o % 3, 4 0.16 ns 0.16 ns 1.00 ns 0.03 ns 0.29 ns 0.013 ns
Stress v 3 17.98 ** 51.85 ** 479.5 ** 245 ** 940.1 ** 7.414 **
CulxStr DS X o3, 6 13.40 ** 15.72 ** 23.92 *x* 0.67 ** 7.29 *x* 0.074 **
StaxStr Ss X e 6 0.88 ns 0.67 ns 12.96 ** 0.09 ** 11.09 ** 1.799 **
CulxStaxStr s b x5, 12 0.82 ns 0.19 ns 2.02 ns 0.02 ns 0.37 ns 0.390 **
Error szzl 144 0.85 0.79 1.59 0.02 2.18 0.018
CV. % 3.39 6.98 14.74 3.32 1.69 7.90

ns,* and ** : Non significant, significant at the 5% and 1% levels of probability, respectively. IN 570 Il c]d—w PERIERELYP IS FREV U S T PE S
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Table 2. Effect of cultivarx stress level under stress characters
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U5 o e ey St osle doys 4y 3 0dd Slua ST e ST, CMS- e T (Sl g 3 Shes
Stage Cultivarr DMP TNPP WUE g/l RWC Yield kg/pot
umho/cm
1 M L 26.42 13.37 6.43 4.00 88.46 1.66
2 M 25.80 13.29 7.59 4.10 87.89 1.59
3 M 25.96 13.19 8.43 4.14 86.22 1.61
1 AL ST 27.40 12.26 8.96 4.02 88.28 2.03
2 A 26.87 11.99 9.52 4.25 87.92 1.96
3 A 26.99 12.14 10.80 4.30 86.19 2.00
1 D&, 28.77 12.92 7.67 4.05 87.46 1.49
2 D 28.20 12.66 8.00 4.19 87.17 1.5
3 D 28.60 12.90 9.47 4.25 85.09 1.47
LSD5% 0.577 0.556 0.787 0.086 0.923 0.084
anllla 35 50 o 4y 4 5 b 25 Jleel Std X 035 it 1 S0l alie = ¥ U
Table 3. Effect of cultivar xstress level under stress characters
LA Ol e ”Z’A Sy edioli T e ST “éi/{;f i T (&l ge 3 Sles
Stress Cultivar TNPP WUE g/l RWC Yield kg
DMP pmho/cm
Contaals Mu 45, 27.83 15.70 9.87 3.64 94.12 2.20
1 M 25.69 13.61 5.07 4.29 85.38 1.46
2 M 25.38 11.34 6.79 4.15 85.88 1.41
3 M 25.34 12.48 8.21 4.23 84.72 1.42
Contaals AL 5T 28.6 12.22 15.63 3.95 95.24 2.53
1 A 26.52 12.29 6.44 3.87 85.67 1.87
2 A 26.72 11.98 7.71 4.30 85.38 1.73
3 A 26.51 12.02 9.25 4.65 83.59 1.85
Contaals DE&1,s 27.91 14.97 13.59 4.05 92.56 2.19
1 D 29.40 11.93 5.12 3.95 84.55 1.23
2 D 2791 12.39 6.13 4.30 85.37 1.25
3 D 28.87 12.02 8.67 4.36 83.80 1.28
LSD5% 0.667 0.642 0.9087 0.0995 1.066 0.097
oy
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Table 4. Effect of stagexstress under stress characters

osle oy B _ JEPRN-Y B 3 Slas
SRR > ,a P &g 55 odE sluas ST O ae ST CMS L3 i T (Gl gimn Yield
Stress Stage TNPP WUE g/l RWC
DMP umho/cm kg/pot
Contusls 1d,! 28.11 14.30 13.03 3.882 93.97 2.31
1 1 27.67 12.55 3.68 3.857 86.60 1.28
2 1 27.18 12.28 5.80 4.123 87.02 1.91
3 1 27.16 12.28 8.22 4.232 84.67 1.4
Contusls 2655 28.11 14.30 13.03 3.882 93.97 2.31
1 2 26.90 12.53 5.02 4.117 85.69 1.87
2 2 16.10 11.83 7.05 4.255 86.09 1.29
3 2 26.71 11.94 8.39 4.461 84.88 1.26
Contusls 3p5e 28.11 14.30 13.03 4.054 93.97 2.31
1 3 27.04 12.75 7.93 4.136 83.30 1.41
2 3 26.72 11.60 7.78 4362 83.51 1.18
3 3 26.85 12.31 9.52 4.456 82.54 1.89
LSD5% 0.667 0.642 0.9087 0.0995 1.066 0.097

51,80 5 JLsb 5 (Clark, & Townky Smith, 1984)
fu)‘duuﬁlb Olis (Bansal,& Nagarajans, 1983)
Gatos @Lﬁkf«f.,\})\; s SYLRWC &S@(ﬁ\fu
i 52 5 S i o s S,
aS asls 9lis (Ekanayake & De Jong, 1992)
Aizeas Sglize 5 ) Caaglin 53 ol sla o i
,J_>-|f‘rt_§,|@_g4_§u>u_ﬂou_;\ Jod>
3,03 399 4l gae Dl oMt | Calides (la ol
fu,\@uﬁdwlﬁlau;omv Jod>
el 13 e Sl ol el b Jl dlom e 3Dl
.Q..‘.._:legu_:ur}_w)(ajgwf;b)ﬂf_&lu_b
Sl L ) aled 53 oS el 0T S ¥
03 el ol S Joluslis ghlul 5 iS5 Sus
r"dﬂjvjééuwwam‘gl‘)b}u})hrﬁ)
MJM‘Q;THJH&%H‘U—?)‘J@M
Load> o 2 53 bl (ed )1y (gme Jol 25 5 Ll
wlS Jshelie (65l Ol e 3 A5 Sods ol Bl
aS Sl Jygl ado 0 y5 Lad (8 Jyusr) Conl ol
Dl o s e gl ol 5 dall o (oDl
l)q,.:;;flu\_,(.)_wauja,.&_;yu;au

el (55 2 2 laals Ol 51 Sl o Syl

oy

Mt 48T Jl- 3 .l 4l ls e [2alS RWC
)ahg,wlau)bwuu_:,;gcp,.uu&
9l s gl Ol s O £33 9 Jsl J1 e
Qu)rﬂwf)lfb:véj.%)b&up:
J=10 5 Usisle 055 sRWC Jol (51,13 p g 55
A3l QLS | RWC jiSTus dals S 5 s 5 Jol
slgbl (Wilcox & Ashley, 1982) il 5 .SSW s
RWC adb”bjT:)}»rG)U\V.EJ}:):L_E&S..\;;&\:
don gy Gy Lig) 503 ,ls an dali b 25 51
S 3l olas (Veen, 1983) s bl .3 5 OLSS b 4yl
3O;[_idrdo\}ycé:&qu@intje)@@)
=0 el Ay 005 (b 53 S Gree sla 4y
o sla 4ty 5 VU 5w Olge ¢ ol 5Uy 5l
ez oSl OT ai ) ot sl L)l
Glos! 1 OT iz LSl Lal ns (oo 1y T
W\;SJMHV_A.:JM_;\)J_?&;Q
S LUs S sl (Clark & Townky- Smith, 1984)
sla r,,_g&,, 3N SAURWC 15 51 6551 Ol o slis
SR S IS RYCVEP P P%
spsmsymypde sy dS sl
el e 534S 035 L 4 5 65 LSS
Caasl (SU 5 &SNS 5505 52 5 ol 5 Jamte


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.1.5.6
https://agrobreedjournal.ir/article-1-417-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1381.4.1.5.6 ]

Ay el e 5o S 55 Ol gy )

e ST ol 5355yt (g8 4k, LU ST oS
L b g 503505 Cdr RWC Li> (gl 1) 5L
;§1¢>4}u,ﬁq_sj:¢uw@>}>';u¢rf
\f‘)avijdbdwjb.w‘wﬂu\?‘jbbﬂw
OLd 4t U 5 Ol 1y 68 S RWC ol 4l 55
23 50l wwlS (gud 5 (Oharl Ol e 51 s 455
Bodlaender, ) ;s .ol 4l 2alS s Shas aoes
QBJTjU))SL.»(B)l‘_fiﬁa”:):a\f.slsou.s(w%
Lkiddios ey 5 e ST VL O pae L
s e @S 03le Ol e OT O juze ol 53
ol ¢Sast osle dd 5 5 OT (5 pae a8
LWUE Js L3l olis St a0 Conglin b (o, T
A (1=-92) sls Olis u,«_,.i;u @\)&Qujuﬁ
§-—>=s o (Haverkort et al,,1991) &)y S 5 sla do
aS 50 Ol (VYVY) (s gis 10 5 6 =S 1 5 (1YVY)
3258 o ST e QLI 1B Eel  Ses
ods OT U jae 10LS (655 mso sl 31 o]
Cmu ol 5 S (gl Aali b ol il 5 5 o
o o 4 YL RWC .l Olar 2alejT ol i L

of od 40 oLE )5 iy ol é slda g clié o 5olbl

A L
r}:s\_?v:):bl_}jé)b:}_gl&;&pu}&i&ub
OT s ol zas OT blsau g Coulesls ) 3
3 5yl il 0l o 208 55 0T OT O e o1,
Lals oLis (Spitters & Schapendenk, 1990) &.,L:L.a
L &S OT o e 0l Lo g5 ST 2aS (5 jume a7
s e el S Ay Ty ed sl S
L3ls ol (O’Keefe & Elfigih, 1983) Sl 5 ST
d:it_»ﬂ;)ﬂo_;,ngu)twﬁwwd
el Ol bl 5 dn e DL (5 a5 %
Wb San S b 8y (S 4 8
}é}b&“)(@)‘&i{u\k)@d%\d)&
Wiy sy g Sl iae CoMasl L OT Joline 5
Oﬁ(uj\w)sd@\d_i\au:QW\'Jy\?

ot

L c
S Jgld a5 Ul 03 i e Cela J sk
%ﬁSM:QS»OL%CFy@l.JJ;ﬁ\)\:\)M

S wdas 75 ) 5 ol e 5 A0 f 85
OLSRer 5 5l s L aS 50 o i o)l g
5 (Sis i Lisls Olis o7 (Shibairo et al., 1998)
o)) 353 31 i el g 05 5ad Camilas o)l 53 JulSS
syl Cllae (358 ol s Cogby jalS g Sl
DL 5 g5l g2l 5 (VFV0) oly o ol b J
La 0T a4z 5,145 Cillas (Stevanovic et al., 1998)
Ulﬁg;,!:,.:._;@,:&(,wtuj\du;bou;
OYVV) C s G ool 0930 iz s 1y sk
S oyl (Sas 55 s edS 55 o sls 0l
Lose Jls g L5515 5 b mle s ods oy 5
GV ol s b e E el e i Syl
homs 5 o g e gl () (S S0 s
sle dobo &l OT wlis wal 5 Lde wle e o
S aS Caglin 0 5, OT 5o oy 3 (6 R
Al sy S a
(WUE) -
S das o 0L () Jd) usibols 4o s
Sl X m,wf)uaucm)&\f‘rlsj\dﬁ
ol QLES Y Jada 515 355 4ls e Mz
p_wwf);cu,\@u,agh'),m&@w
}@\JS&ML{J?TV;,.@\,‘;@&W
Bl 0l ) B pas LS o 2 Lok o3
5 @bl Cn i dald y N0 o g dl e i o8
OLis 1y 2SS eSS Jyl s Sdd g gl dl> e
&\p\pruj\,aﬁx{@umhjj.\?.mb
s ga wwlS OT O ja LS 51 2 s
RN IUE PR Rt JORE RN NIEg
e b Jodr il o OT O eze oT,18 Hls s
O s GBI el e eled 534S s e OLES
Qddz_w)l_gu_bauﬁ_wlfdb\fj\r)b&ﬁu

MJLSAJEJM\:M‘ ol a.sjj'é‘ OTLS’-‘)K (‘}""'u:*s


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.1.5.6
https://agrobreedjournal.ir/article-1-417-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1381.4.1.5.6 ]

WAY O oyles L(;)\q% A c”()\):_\ L;“J). (}J& e’

Dy e S Ay S Uil 5 oSKas osle Aoy
s 15 e 5 5 U ST s ol e oDk
S ) alad 3l 1 a5 53 s
3 e S sk 5 el Ol A Dodl
5 Ul s 55 o o SN ¥ Jgdr s S
Jugjlwgt,gr_s,,;g}w,u@ung
Olis £ Jgdar b ol Hls dae (63 5mgp &5 bl
ENCGUITEN P SNt Py
O O] 5558 e S o3l Ao 3 s e
(53 s 1> (e gl ad 0 e 55 AT sla
Olas 1y K osle Ao ys oy ey Jgl dl o 43 50
L5l OLis (Herse & Kolpal, 1976) JUIS™ 5w ,» .55
WS Iy ds wlis do s J2alS Cel 25 oS
(Jefferies & MacKerron, 1987) 05,5 ¢S 5 3 i
SalS 1y 5, Shas 5 oSt osle IS¢ 5 Ll oli
OT a0 oSt osle o) i 03l sy Jg 03l
T A P CP= e
NEXERUNENEJ L g H RS PRSP
S e 31 3 s 13 e SLLS” ke
Y Jsdo ol Hls (e Cdo ol 5y slize O S
aen 5> S ol e e OMasl 4SSl ol oias
53, os o H;T&)MJ‘J@M(UJ‘
OLas ¥ Jgda ol Olisi 1y 5, Shee o 2aS LS
&AS@L{&Q‘QM(G)\@W}JJM)@
O O] Iy ol ol dals 4 S 5 Shas
233 S l3 (na 155 5 Ughle 53 05 - sha
A e T 3 1 (e Gl S L ST
0033 (e odys 0 slasled K05 4 o
PALSTESG  5 l3 (me alH1 SG L e
(& Jgdr) 558 (oo 0s 25 el e 93 53 )l s
,Cpcfboﬁdmf@lgfn.s),“sgu,;
Rl G 5 s 55 s g ls (e 5 o g
gﬁjléudma,\i;“;ﬁ;\@,b@”

Sl e 55 5l it 25 13 0T 5 Sles

(X

H)Jﬁ.))‘ﬁ)ﬁ)}‘)@ﬁd%‘%&‘f
| odd sldad p 28 L ST 055 5 sldad o 2ty L 58)le
3 s e 35 e g 05 8 AL
23 s sl Ouls s &S 54l o0 jedia Y Jgd
)>L;5,.>,t,\_;>,_”,1>@~gmnﬁﬁw_s,
gﬁj,\gwowldwob.‘,»uw\f\,;
Wlfd}télljjé)uﬁqa.kéuﬁcjbm.;)b
by Gl 31 STl a8 555 0 odali s s
045;!@5!“,:5@.\;&\}\.@!“;5%?5)&\
U\;_A_.ZJJQ_MJ:AJEJ&_:%—V_A.MK@QTG};J:
Aol QLES T el sl )1:L5.:Mui.al§ P
Esly Joml o ol 5 25 45 das e O £ Ul
35 (Sl 0l ol 55 0de sl I3 gme halS
)J.W}‘J@&ACPWL}M‘JV}‘U}JA
)lswvﬂj(jscjkdﬂoﬁgw\pswf
B L P L PP PR,
U)é)brj)pjzi_ﬁd.:yi@ov\i:ua.\b;\.w
SsS Tss s los S asoy b a by
4 S Wsls OLis (Thimmegowda & Devakumar, 1993)
ﬁ.bﬁ@@&@ﬁ)b@&)‘d}d}‘uﬁ;‘)a
51> Oliss 457 (Findeis, 1980) uwds i3l alul
W5 el S o )55 S Sl s S
ad 0 y3aS Uy o iasgd el claeus
sl laeds g e 25 U5k )3 5 p e
QbL_i.«A_ng_:l:ébKHH.w\ou
A e e aS Lsls Ol (Karafyllidis et al, 1996)
s LT 50,3 el 53 edb sldss seals
s L S I 6,3 el 5y Ll
S0 035 VU o) ey 3l (o Dl 2253 ool
i (655 48 das e 0L L ST (gla o 0
.;;ﬁ@:,w&abjua&&ﬂy
3J_>\fcc.u)lot_fu>6_ﬁou_;\dj.\q-@w
R P T IS | PP VIS WANNE ), LS - P JEER )

uﬂ%lfbbvé)gw\w\a.ubowﬂ\' d}b


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.1.5.6
https://agrobreedjournal.ir/article-1-417-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1381.4.1.5.6 ]

Ay el e 5o S 55 Ol gy )

SLe 4l 53 Cio 31015 (o0 pl ol LB o8
o 2l 58l 55 Shas o1 55 g Dol
V_a,ﬁ.sj_wgu;_.,,ll_wav_;),;éug;a@
03Ls o3 iy L ode sldas o 2S5 §1s
3, Ses ialS duy o ki 4 dS Al sdaline oSt
U Cl (s 55 0ds a8 sl bl 4y 2 o)
u,:,l;wﬁlp\.aqu:p\u(u
AU sl b b Cals do ey $Sis osle
Jole 534S dil gy oS (S s o 5 0T
oss il e s 68 oS Jes L sitn
2348 515 Olis Ll a3 8 ok St osle
o ls v gs 0l s Sl 55 9 SYLRWC &5 b))
JESTPRNE RS I3 PE PPN PRCH WU AW
RWC L;Lka:b.:}_iu_auoT)AJJ.{lwuii\}H{
93 mods S5 al e 534S Las e 0L CMS
Sl b pl a0 O 1y Sl o 2 Sl
S iy Sl o 1 3 g5 o oS ol
25 or o $ ol pl el (S 25 B 4y
Ls_c\)jéuqx.x_auf_ﬁl.w;j_fq_@z
e o 5 T el S e S5 8
Qm@uﬁHasjjﬁ_fouJ&u
Eel Sis 5458 s dlesl a5 asls
s B o ol 53 (55 s s
e 53 sl 33, 8 slga 1
Pl 3l eslinal Ly Sliions o SC5 55058 bl

2,8 plnil 5 g s

References

wja\)bj_{l&dj:&_ﬁdj\&;ia)%_ﬁw
Jali Hlas U anslie js Josls olas 25 s yles
SlosS 13 51558 dad 545 s ime Ol i
4SS Lsls OLis (Thimmegowda & Devakumar, 1993)
O gl Ol o sb alom e 53155 Shos  Sis 23
NN PPN IS A PRE N KGN PSR
sls Olis (Levy, 1983) (g .das oo 2alS Aoy £V
ol S 5 5 sgb jldm jay T Sis S oS
.Jj\gw@jwaﬂaﬁﬁésliju&agﬁjﬁu
53 A5 el 3t a7 sls ol (Loon, 1981) o4 Ul
Mbwd)lfﬂu)‘jm_fuowo@ﬂdb)
L SKist 4S8 sls olis 5 (Jefferies, 1993) - i
bJ_.{JJgL«.PuJ}RWC)G_{&ﬁ-oJLAC“?J&AK

Q;TLSYQ:JSL.&A_{A_.UWJ_EJH

C02 Q._:.,‘.S}(Kramer, 1983)4_:)3) QJ}_f )l_aj".&_ﬁ
¢Szt 03le Ol e il o go Culg 53 50> S
U:’.JSY\_’J_;;UTJJ@@\)KP)J‘)J@\GM
DL 5 g5 gl gl 457 iz 8 0303 O 1 Ol e
s Jazd oy 457 Lsls OLLS (Stevanovic et al., 1998)
Cte Stmer Jolw clie gl 5 Sas 55
ﬁngH)b)ﬂ)bM@‘)Jwﬂzaﬁ-)
;,ﬁ&pu,;,urs,‘&uﬁ,g.mwmyg:,\
RWC o is g slice ool o 5L lyls Law g

Oldes (65,58 Slidos S

S ol 5 ol RS sl Gl SV et o) s (St 4y Caaglie (s SBRELITVY O ¢ gl

O o&ils (65,98 eaSils ol jLasl Lol |

HA&ails sl O jlast . glak | 5 Lo, ) e Sl V0S5 Wil sl kg gl (LS

.@'Mdﬂ.@.rjw.c.rZw;&\)jdul:fjédfl_&)g_.)TA_lz'b.c\rVV CA.::?.(:‘.(:‘}L;:.L;T.J:J


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.1.5.6
https://agrobreedjournal.ir/article-1-417-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1381.4.1.5.6 ]

WAV ) s5lad cpsler A Ol 5155 p sk alos”

g Al slgr Sl il

0 dSCals UL Ml iyl iy 187 4l DL .(,,uf pBl 53 (it 4 gl e (S 551TVO €3 doly

el ol 35T ol (55, LS
UL ol st )| (i )lS el 0L O el e s (St 4y Jaod (1 Ol AV ey G
s o&ls (65, 9LaS” saSisils

2 SCiils Sl yLast Ol DB =Sl 5 eely 0, K8 sl el s Jame sla 25 ool ATVYEels e
O, o&iils (65,58

slgr Sl Jsl 0kl o 5 (So 8 g 50 (55 obls ez 52 OllE 5 Shee AW S .00l b
S Ghli.':dl:

(S 5S g 3 Lida e f e 5 (o3 OLALS (655 58 MWW fie I T 5 s o 0 0T (o i,
g A0 slg lleslpgs Sl

oo 0 K8 pn g SVUin 0l S aome (SLaLEES 4y gl (S5 5 el AVE LI O3 2 (ks
e o8ty LS Sl 5 el

Bansal , K. C. and S. Nagarajans. 1983. Measurment of desiccation tolerance in potato leaves. Indian J. Plant
Physol. 264:418-420.

Bodlaender K. B. A. 1986. Effects of drought on water use, photosynthesis and transpiration of potatoes .1.
Drought resistance and water use. Potato Res. Tomorrow. 36:43.

Bremner, P. M. and M. A. Taha. 1996. Studies in potato agronomy.l.The effect of variety, seed size, and
spacing on growth, development and yield.J.Agric.Sci.Camb.66:241-252.

Clark, J. M. and T. F. Townkey-Smith. 1984. Screening and selection techniques for improving drought
resistance. In.Vose/P.B.x And S.g..Blixt(eds). Crop breeding, a contemporary basis. Pergammon Press.U.K.
pp- 37-162.

Doorenbos, J. and W.O. Pruitt. 1975. Crop water requirements. Irrigation and drainage paper. No 24. F.A.O.
Rome. Italy. 172p.

Ekanayake, 1. J., J. P. De Jong .1992. Stomatal response of some cultivated and wild tuber-bearing potatoes in
warm tropics as influenced by water deficits. Ann. Bot. 70:1,53-60.

Findeis, R. 1980. Some properties of primary and secondary tubers of rejuvenated potatoes. Rostlinna -Vyroba.
26:4,345-352.

Gong, Y. S. and G. W. Wang .1991. An investigation on the effect of drought stress on growth of sweet potato
and measures to improve drought resistance and stabilize yields. Zhejiang Agric. Sci. 1:25-29.

Harris, P. M. 1992.The potato crop. Chapman and Hall Ltd.910 pp.

Haverkort, A. J., M. van D. Waart, and K. R. A. Bodlaender. 1990.The effect of early drought stress on numbers
of tubers and stolons of potato in controlled and field conditions. Potato Researh.33:1,89-96.

Haverkort, A. J., T. Fasan, and M. van D. Waart. 1991.The influence of cyst nematodes and drought on potato
growth. 2. Effects on plant water relations under semi controlled conditions. Netherlands J. Plant Pathol.
97:3,162-170.

Herse , J. and R. Kolpal. 1976. Effect of irrigation and high rates of mineral fertilizers on yield and nutritive

oV


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.1.5.6
https://agrobreedjournal.ir/article-1-417-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1381.4.1.5.6 ]

Ay el e 5o S 55 Ol gy )

value of potatoes. Zeszyty Problemowe Postepow Nauk Rolniczych 181, 255- 267.

Jefferies, R. A. 1993.Use of a simulation model to assess possible strategies of drought tolerance in potato
(Solanum tuberosum L.). Agricul. Systems. 41:93-104.

Jefferies, R. A. and D. K. L. MacKerron, .1987.Aspects of the physiological basis of cultivars difference in yield
of potato under droughted and irrigated conditions. Potato Res. 30:2, 201-217.

Karafyllidis, D. I,, N. Stavropoulos and D. Georgakis.1996.The effect of water stress on the yielding capacity of
potato crops and subsequent performance of seed tubers. Potato Res. 39:153-163.

Kramer, P.J.1983. Water relations in plants. Academic Press. pp.34.41.

Levy, D. 1983. Water deficit enhancement of Proline and alpha amino nitrogen accumulation in potato plants
and its association with susceptibility to drought. Physiologia Plantarum . 57:1,169-173.

Loon,C. D. van. .1981.The effect of water stress on potato growth, development, and yield. Amer. Potato. J.
.58:51-69.

Minhas, J. S. and K. C. Bansal . 1991.Tuber yield in relation to water stress at different stages of growth in
potato (Solanum tuberosum L.).J. Indian Potato Assoc.18 (1-2):1-8.

Moorby. J. , R. Munns, and P. Walcott.1975. Effect of deficit on photosynthesis and tuber-metabolism in
potatoes. Aust. J. of Plant physiol.2:323-333.

O’Keefe, R. B. and A. Elfigih. 1983. Measurement and response of potato cultivars and species to heat and
drought stress. Abs. of papers presented at the congress “research for the potato in the year 20007
undated, 17.

Shibairo ,S. I., M. K. Opadhyaya , and P. M. A. Toivonen .1998 . Influence of pre harvest water stress on post
harvest moisture loss of carrots (Daucus carota L.). J. Hort. Sci. and Biotech. 73:3,347-352.

Spitters, C. J. T. and A. H. C. M. Schapendenk. 1990. Evaluation of breeding strategies for drought tolerance in
potato by means of crop growth simulation. Plant and Soil. 123:2, 193-203.

Stevanovic, B., J. Sinzar and O. Glisic . 1998 . Electrolyte leakage differences between poikilohydrous and
nomoihydrous species of Gesneriaceae. Biologia Plantarum.40:2,299-303.

Thimmegowda, S., N. Devakumar. 1993. Analysis of moisture stress on growth and tuber yield of potato
(Solanum tuberosum L.). Indi. Agriculturist . 37:3,145-150.

Veen , B. W. 1983. Varietal differences in root development of potatoes in relation to drought resistance. Potato
Res. 26:1,84-85.

Wilcox, D. A., R. A. Ashley. 1982.The potential use of plant physiological responses to water stress as an
indication of varietal sensitivity to drought in four potato (Solanum tuberosum L.). Amer. Potato J.

59:534-54.

oA


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.1.5.6
https://agrobreedjournal.ir/article-1-417-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1381.4.1.5.6 ]

WAV ) o led cplgr Ao "0l ol pske dlomes’
Study of drought stress effects in different growth stages on potato cultivars®

M. B. Khorshidi Benam', F. Rahimzadeh Khoii’, M.J. Mirhadi’ and
G. Nour-Mohamadi*

ABSTRACT

In order to study effects of drought stress at different growth stages in potato, three cultivars: Marfona, Agria
and Draga were planted in 20 lit. pots-using a completely randomized design (CRD) with five replications.
Three levels of drought stress (40%, 60%, 80% of soil available water=SAW) and a control (100% SAW) were
applied in three growth stages (Planting to emergence, emergence to stolon initiation and stolon initiation to
tuber initiation) and were arranged in factorial combination together with potato cultivars. Results showed that
drought stress decreased relative water content (RWC), water use efficiency (WUE), Tuber no./plant, dry matter
percent (DM%) and tuber yield, but increased leakage from cell wall. Agria demonstrated the highest tuber yield
and WUE but the lowest leakage from cell wall. However, Draga had the lowest tuber yield, RWC and Tuber
no./plant, but the highest DM%. Drought stress at stolon initiation stage decreased tuber yield. Drought stress
levels of 60% SAW severely affected the tuber yield, however the difference between 40% and 80% SAW was
not significant. Differences of drought stress levels were significant only for Agria. The result indicated that
high RWC together with medium Tuber no./plant led to optimum assimilate partitioning among tubers, hence
higher tuber yield.

Key words: Potato, Drought stress, Tuber yield, RWC, WUE.
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