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Effect of drought stress and selenium foliar application on morphological traits, yield and yield
components of safflower (Carthamustinctorius .L)
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Fig 1. Means of interactions between drought stress and selenium on plant height
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Table 1. Analysis of variance for Plant Height, Height of First Branching, Stem Diameter, Head
Diameter of Safflower in Drought stress and selenium
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S.0.V df Plant Height Height of First Branching Stem Diameter Head Diameter
Rep |55 2 72.67™ 94.36™ 0.476™ 14.08°
Drought stress (A) Si5 g5 2 1838" 926.3" 0.330™ 34.08"

(Ea) Lol slbs 4 25.94 15.36 1.244 4.416
selenium (B) e gL 3 828.9™ 551.8" 0.089™ 24.44%

A*B iz I 6 218.1° 236.6° 0.134™ 8.306™

(Eb) s % slas 18 68.01 75.62 1.537 3.935

Total 36

ns, * and **: Non-significant and significant at 5 and 1% level of probability, respectively.

E

w20 Sy g g Jil gl 50 s ey (gl cre el cod S 5T DS

S 5 e o S Bl b cabls b (sui gl o5 )| gy i) eSilie Sl Y Jgar
Table 2. Comparison of means of Plant Height, Height of First Branching, Stem Diameter, Head
Diameter of Safflower in Drought stress
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drought stress Plant Height of First Stem Head
Height Branching Diameter  Diameter
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(Lo 8 yoiesd 23 5|y yn e Av 87° 65° 727 24.66°
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Means with the same letter in each column are not significantly different.
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Table 3. Comparison of means of Plant Height, Height of First Branching, Stem Diameter, Head

Diameter of Safflower in selenium

P Wy glis )| s Geb glis )| bl Lo Gelo s
selenium Plant Height  Height of First Branching  Stem Diameter Head Diameter
- 73 59° 7.21° 23.00°
Control
A e e 91° 710 7110 25.44°
100 mg.lit

~ g Y- ) } ) )
A2 0 sl 93¢ 710 7.35° 26.77°
200 mg.lit
A 20 slea T 94 75° 723 26.11°
300 mg.lit

2,05 (5,0 ire AW ao ) gty whans 5 (g Lol las 51 iloais ools Lis gt y2 50 alie gy b a5 slay Silo
Means with the same letter in each column are not significantly different.
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Zoiaalz) Jles g L

PR

3
[ i
i3 oy
= s
LJI_-E.C(E)
=
P
o B
m.D
g
Cl =
< < N
ERAE S
v ¥ a7 aFF
Pyt il loes

S 31 el oyl Jomo €5 psetls (B Jsbre 5 (Kb 5 i st bt S slagaSils T JSE

Fig 3. Means of interactions between drought stress and selenium on height of first branching
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Table 4. Analysis of variance for yield and yield component of Safflower in Drought stress and

Slaslie o) p Gl J3oz) 09 o sae pgils
Slowd 50 Babs dlawi o 5 s a5 ol ol Sl

selenium
Ol yets mle FESN 5, Sles > ,Slos IS als slass azLs olass ol asls
S.0.V &3t als Soseom ls Gab o 3 b caley
df Grain  Biological ~ 1000- N.o. seeds N. of N.of HI
Yield Yield G.weight perhead  branches heads
R 2 817907 1397691™  8.44™ 9527 0.21™ 439" 5.54™
Rep
LSS 2 9482647 902257437 52.117  91.197 4397 13.897 16.93"
Drought stress (A)
ol sl 4 6270 1153511 673 0.40 0.36 127  2.08
(Ea)
ponils 3 5553897 8861889 99.817 51917 196 35767 2.05™
selenium (B)
iz 3l 6 1351627 47984177 12337 14757 0.76™ 396" 2.62™
A*B
b sl 18 7540 917901 3.05 0.66 0.64 113 2.59
(Eb)
Js 36
Total

E S

oy Sug g Jloiol gl )5 3oy (g locae pE S S 4T IS
ns, * and **: Non-significant and significant at 5 and 1% level of probability, respectively.
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Table 5. Comparison of means of yield and yield component of Safflower in Drought stress

S S ails o Slos Soiglgm o Slos als e 59 b yo il slass £ 4l olass Gl oloss bl

drought stress Grain Biological 1000-G. weight ~ N.o seeds per Number of Number of cabls
Yield Yield (gr) head branches heads HI
(kg-ha) (kg-ha) (N.0) (N.0) NO) (g

VSO IOy 2601% 12810* 32.25% 25.00° 4.91° 16.78* 20.49°

(wold) pius iy

50 mm evaporation

(Control)

5 s sia oo A- 2330° 11515° 28.91° 22.58° 4.29% 15.02°  20.20°

(fawgie

80 mm evaporation

5 s yiaces V1 2039° 11163° 28.41° 19.50° 3.70° 14.83* 1830

(s J5) yeess S
110 mm
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Means with the same letter in each column are not significantly different.
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Table 6. Comparison of means of yield and yield component of Safflower in selenium
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Selenium Grain Yield Biological 1000-Grain seed per Number of Number of obls
(kg.ha) Yield (kg.ha) weight (gr) head(N.O) branches(N.O) heads(N.O) HI (% )

sl 1955° 10401° 24.88° 18.77¢ 3.70° 12.68° 18.97°

Control

o Ve 2411° 11960° 31.11° 23.11° 4.16" 15.79° 20.05"

A e

100 mg. lit

e v 2501° 12643? 31.88* 24.11° 4.64° 17.17° 19.85°

e

200 mg.lit

o e 2426 12313* 31.55° 23.44% 4.69" 16.53% 19.79*

A e

300 mg.lit
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Means with the same letter in each column are not significantly different.
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Fig 4. Means of interactions between drought stress and selenium on number of seeds per head
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Fig 5. Means of interactions between drought stress and selenium on number of head

Of



A5 Jlo ) o)lad VF ol 68 acsl> o elj sla gy

Bdges oolive Sldl digl olS jo Sis zolaw
Tobw o ool Sl Sl olanlas
Ak &5 ol i G paile (GBL sl
Pl S ek Yoo led )0 (858 a3l Sl

(o Jgaz) aal cawsay

18 0 ,Slos

S RS aS ol las Guibly ages mls
casls K8 asls o, Slee 5 (sl e b
5 psetbe (3bslre b peizen (P<H10Y)
Sogme o) K izl e o alls o) Sles 5
lo o Sloe (n e g (AR Glez Jguz) &b
g sald lajles jo (Sis 25 slalesd (o o
TP 5 501 slapnibs b oy s 5
2 Oz J9oz) sol cusoy LS o 0, 55LS
Jlo 53 5o s pladl JLo 50 o o5 (o oo
2l osles b G e 51 Giales]
Ot D e wo ) Sy Jleizl mlan
YO uSiloo b Lialeg pos Jlo ;s asils 5,SLos
J sl Sl @ byoje JlSa jo p,SelS
Lopgs Jlo jo abs oSlee (n 505 9 (aald)
Jled & bgrye JLSe yo 0S5l AFF Sl
OTAF (o) 5 BI5) 599 il S5 2
oo G ool ol Sl sl lie
DA 45 ol (LS 55 peile (BL Jglne
Cewddy yid 00,8 Lo Yoo Jleg o ale o Sles
5 S G it 51 (@ Jgaz) ol
OO 9 3 e peile (SBL gl
Slowd jo (LS o p,59LS YADY) als o Sles
@ pobe GShJslre olpemar Jseme (b
S5 i Jolo sl o oSk Yoo e
hdslre ©yso poile a5 o (las @bl
P W E A L g oY UK OO W DV P
(Zahedi et al., 2009) a2 Squpe

S 1y 25 Ol Je2S poril iz
Iy Jymaswe 0, Sloe g oolo iulidl o s a
(Van Oosterom et al., 2006) o—idy g

AT

&> 138 (459
slayles a5 ol plas ebjly 4 @mlbs
5 os 2 P< 1o N) sl sme il ot Jlecl
5 i i blie Sl Ll wcusls K,U05 als
3 Glez Jgu) ogs Jlogine pouib (2l Jolxa
039 (RARS 9 (PG S 5 o G
e ol 15 g vall glajle jo ails e
Sl Cawdds 0,5 YAIFY 5 YYIVO oSl b
OYAP) o LhSer ¢ olicl,o 5,00 (zu Jgoz)
solae Hles 1 as aals bl s b
kb Jlos s 0958 Jlosime ails 52 (35 5 b
S g 53 S 0l Gl Joe 0 )b
aS g ebay il o g dls Sl 3s 0 Gy
PS5 YEIVP oSl b sl Sl (59 (n i i
Sy ad> o 50 g)lal adad e 4y by e
Loasls Sl 0j cnipS o baly (Sojele i
5 @bl g e & Ly 8 VYN (Sikes

52 SIS malS g5, el o
aS oy lis bl duglie gy (uiomed
sl gobaw Gl po &l e 059 (n S e
Ol L) yid 0 oS e Yo e jle o poils
L) wals jles 50 55 ol p2ipS 5 (25 TVAA
(G Jgaz) s Jol> (0,5 YEIAN Sl
9 ML&: Olaass C‘_'l_“" L ol Cawdd C_’L"’
( Hashem et al.,, 1998) | Sea 5 ol ,LSea

Sl cdllae

=0 s olows
Sobs s a8 ols Glas il )y 45 gl
Cusls K38 o8 asls olawi gl siee Ll
5 poeibe (sl b rizen (B< 1/ )
ao s gy Jleisl maw jo o8 asls slasy
PYPPER =gt A Sl W W -S| B EY R W K 29
Oz Jsiz) o9 Jlogme poide 3L Jslxe
O Slyles ()3 (28 43S Slaa o S e
ol Cowody F/AY .Sl b vl Jleg o S
S, (O e ¢ hoes! (zn Jsuz)
Sl b oy (il 4l slass rals )



e Slao p poaihe Lol ol o (Sis 25 S o)

I e St 5] e oo lo¥1

2900
2700
2500
2300 -
2100
1900
1700
1500 -

iy oy 5las

Grain ¥ield
(Egha)

.

i

§ s K e je ok

7Ly Jop gkl

r}::fg\;)

’} )>§§ \}PV

Pyl oo Jglo

s 3 Skot p et 3l Jobme 5 (St 5 ilin ol Hlite S slogeSila F JS5

Fig 6. Means of interactions between drought stress and selenium on grain yield
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Fig 6. Means of interactions between drought stress and selenium on biological yield
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