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Table 1. Some physical and chemical properties of field soil

Chemical properties Physical properties
A el Aol 059 o ey oo ek oy bl
EC pH N P K Sand Silt Clay )
dS/m % - mg/kg------ Yo Loam
1.1 7.7 0.09 7.1 296 41 42 17 P\
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Table2. Results of variance analysis of effect of foliar application of ascorbic acid and jasmonic acid on some
morphological traits; oil percentage and some fatty acid composition of safflower genotypes under deficit irrigation

regimes
o) dlawyi o aild Sluwi
. I V. 5
oy S 0ysé 3 )‘” 039 . )SJ-“
" Head Number of 4l RESES 4l
. 6! pumber seed per 1000- grain oil Grain
Source of Variation R & df  per plant head weight  percentage  yield
Replication HSS 2 828.35 1197.33 260.71 29.16 5942.8
deficit irrigation SIS 2 1796.987°  3758.59° 150327 2.20%  432169"
irrigation (D)
Ea ololasl 4 249.73 383.14 10.21 0.31 5477.9
Genotype (G) gy 2 34.41™ 24.46" 961.52™ 45.55™ 757356
Foliar application (F) b= 2 52.19" 1.12m 6.47" 2.72° 73160™
GxD Gigix el o5 5 4 3.12m 3.46™ 1.75™ 0.29 914.3"
Fx Ge b elmo xouigiy 4 0.05" 0.037" 0.68" 0.19™  750.1"
FxD Sl dalmox )bl o5 25 4 0.46™ 0.09" 0.02 0.27%  755.2™
GxFxD  cuigix bl olroxs)lalps G 8 0.34"s 0.07" 0.19" 0.33" 1082.4m
Eb S elsl 48 1.29 1.38 0.91 0.31 1182.4
CV (/) (1) O s g i 7.32 5.98 2.32 2.07 2.28
Table 2. Continued alol.Y Jguo
axye  EWH el ! !
P Syl el Slid Skl Sl
o ol Height Oleic acid Linoleic Stearic  Palmitic
Source of Variation R o df plant acid acid acid
Replication IS 2 31.17 66.12 116.75 13.4 4.71
deficit irrigation el eS 2 9915797 2227° 51557 21677 33.69
irrigation (D)
Ea Lol 4 0.098 2.64 3.01 0.63 1.82
Genotype (G) gy 2 215.69™ 56.76" 64.91™ 0.54" 19.31™
Foliar application (F) o Jelxe 2 54.24™ 5.14™ 8.64" 0.62" 17.86™
GxD Gigix okl oS i 4 18547 0.66° 1.01m 0.16™ 127"
Fx Ge el xisiy 4 1.18™ 0.08" 0.24" o1 0.48"
FxD ol ko g kel o5 5 4 1.68" 0.005™ 0.23" 0.15m 0.44"s
GxFxD  couigix bl olmoxs)lolps G 8 0.32m 0.14™ 0.21m™ 0.11m 0.6
Eb el 48 0.89 0.24 0.75 0.067 0.34
CV () (1) Ol s g i 1.36 3.37 1.16 10.24 6.73

Ao, ) 500,00 Jlaiol mhw (o o poe iy 4

ns, * and ** No significant, significant at the 5% and 1% levels of probability, respectively
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Table3. Mean comparison of simple effectse of deficit irrigation regimes and safflower genotypes on some morphological

traits; oil percentages and some fatty acid composition

g )0 0jgf dlaxi o)L yo Aild Slawi Wil HI38 439 o9y Mo yd
s Head number  Number of seed 1000-grain wlsoySdas o5 percentages
Treatment per plant per head weight Grain yield
Deficit irrigation  ¢,Lul o5  icd (gr) (kg/ha) (%)
AT 55 o0 e (5 kel o
o e T SR 24210 31.04° 304 16352 27.21°
1007. plant water requirement.
1505w y0 VO (s bl Hlewd
) < X 14.39% 20.55% 41.68° 1513.29° 27.09*
757. plant water requirement.
T 5 a0y B0 kel o
i 8.02° 7.49° 38520 1382.22°  26.67°
507. plant water requirement.
Genotype [Sepes)
Faraman obelyd 15.08° 19.24° 43.18¢ 1341.2¢ 27.66
Isfahan Local Oledua! (oo 14.72b 20.79* 34.39 1513.35° 25.49
Sina L 16.83 19.05 45.78° 1676.3* 27.82°
Table 3. Continued alsl.Y Jgoo
Fatty acids composition o > sbosw! cuS 5 oy
S ag el Selglagl Sl sl Sy bl el el do!
Treatment Height plant Oleic acid Linoleic acid Stearic acid Palmitic acid
Deficit irrigation ¢,Lol o5 s (cm) (%)
A1 565 wo 0 Vee 55kl o
e TR T SR 85.59° 14.03° 76.3° 1.67° 7.520
1007. plant water requirement
T 55 9o y0 YO 6ybal s
S X 13.20% 7425 245 9.26"
757. plant water requirement.
15k w0 yd B (g3l sl
ST e 48.15¢ 12.22° 73.42¢ 3.45° 9.68°
507. plant water requirement.
Genotype [pe)]
Faraman obelyd 68.81° 13.56° 74.25° 2.5% 9.09°
Isfahan Local (il Ao 72.24 11.55¢ 76.3* 2.63 7.98°
Sina Low  66.64° 14.37° 73.26¢ 2.45 9.39

L5500l e gles 0o )0 B Jleisl rdans ;o LSD (5031 ol 5 aites S jiiie g slyls a5 gt o slaneSilee
Means followed by the similar letters have not significant differences by LSD’S test



£

e S laeae el S o o laarl (oS 5 g o Shee 2STy b5l 1o 5 sediore

Se ez oSSl sl 5 Sganlr ol
Sloylos Cod b)) Sl STy 9 Suiels e slas S
oS s plgs (S pha (a3LE S5 g 00d ()Ll o5
oLy il el 0slidl T Jpamo b, ety
4 (g dlge parast il cage Wlgioe 95 e
il g3 mas s olss 5 o oasls g, csloojle]
ol S dgr )3 0j98 slaas Gl Cux I aie; g
Simgid dlgs (e (IRl K08 (Sgm 5l Canl 00gas
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0035 Ky 519890 oo (1 3t Seigomoler dpmil 3 95l pusl b (bl Jalox 05lus (61 31 (il dnmglin ¥ Jgucr

Gl o5 i i G5 i 93 o) i el (B s 095
Table 4. Mean comparison of simple effects foliar application of ascorbic acid and jasmonic acid on some

morphological traits; oil percentage and grain fatty acid composition of safflower genotypes under deficit

irrigation
‘ Agy 40 0)9f Sluai 4ls 515 (39 ) ‘
*bds>  Head number 1000-grain (9 Sy &> 8 ySlos
Foliar application per plan weight (gr) Oil percentages  Grain yield
(%) (kg/ha)
W8 .
Sl dsixe oo 13.93 34.39 26.64° 1450.18°
‘Without foliar application
S o> 16 b Jelxo
Byl el b (54 J 16.26* 43.18 27.07* 1537.48
Foliar application with jasmonic acid
S 1 1L b
gSesl Sl b 2 Jolxo 16.43* 4578 2726 1542.5°
Foliar application with ascorbic acid
Table 4. Continued wlol.f Jous
el e~ !
ShJskme  peight sl Sodlsid sl Sl el Skl
Foliar application plant Oleic acid Linoleic acid Palmitic acid _ Stearic acid
cm %o
- b .
Fhdieosy G760 12670 7308 9.61° 2,93
Without foliar application
S goww > 1L b
wyelz bl b SBldslxe g 790 13,000 74.75b 8.66 2.44°
Foliar application with jasmonic acid
S ] 1L b
2295w damol b (S0 Jgloro 70.28° 13.52% 75.09% 8.01° 2.23¢

Foliar application with ascorbic acid

5 (gl e D9l wo 0 O Jlaisl mhaws ;o LSD de)'-\ ool dizis S s By > gl a5 gt o sl Sl
Means followed by the similar letters have not significant differences by LSD’S test
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S 4 uizmen (Soha et al., 2010) g8 oo ails 5 Slas
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b gl g kol 5o sop0 B0 e o alls slows
5 6okl 5o as e Ve e b awslie 10 ausys YOIAS
(P Jso) il pals pledsl (e oodsi

oS 5l ewb i a8 0,8 5,158 (Yau, 2006) gL
Loy omlibl ojee 0 Sou slrails as ) a5 )0 9 0uls
Aoy oo S5 A poran Ll oo S 0398 ;o alls sl
Slge gl g b slacaisy )0 055 iy olas
g 00l 058 B Ay (Giwgtd Slge arazs elS cerge
9 Lo Glagassy sbrojse ,o bt liee (nlnle
o i ol e sy b alie o ool i
0 St i il Cod 0ged 4o Al slaws als asl
0ad 5,155 IS sy 5l (o fawst SOHS slacasss
.(Behdani and Jami Al-Mahdi, 2010) <.l
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Table 5. Mean comparisons of significant traits in genotype interaction and deficit irrigation levels

Traits wlas
ag ela,l S gl duml Sy ae!
ol . .. Plant height Oleic acid Palmitic acid
Irrigation Genotype TP (cm) (%) (%)

S35k woys)ee Sina bow  78.9° 15.5° 7.87¢
1007. plant Faraman obel 8 85.88° 14.46° 7.644
water requirement  Isfahan local ool (oo 91.992 12.154 7.04¢
&)l 5l aoyo Vo Sina Low  70.86f 14.37° 9.95%
757. plant water Faraman obol 9 74.01e 13.7¢ 9.49b
requirement Isfahan local oledol (oo 76.96d 11.59¢ 7.794
&)l 5l woy0 80 Sina bew 4404 13.24¢ 10.35°
507 plant water ~ Faraman albelyd  49.67" 12.51¢ 10.14*
requirement Isfahan local (s Slxe 50.73¢ 10.92f 8.57¢

)l (g ls g glas w0 O JLo:;plala...;)aLSD Q}a)'] ool diis S e By glylo 4 gt 2 sl Sl

Means followed by the similar letters have not significant differences by LSD’S test
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(Amini et al., 2013) <!
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Abstract
In order to evaluate the effect of deficit irrigation treatments and foliar application of ascorbic acid and

jasmonic acid on some morphophysiological of Safflower genotypes (Carthamus tinctorius L.), the
experiment was set out in a split - factorial based o completely randomized block design with three
replications at Agricultural Research Station, Shahrekord University during 2017 growing season. The
main factor as deficit irrigation consisted of three levels of irrigation: 100%, 75% and 50% of the
safflower water requirement and sub-factor including safflower genotypes: Sinai, Isfahan local and
Faraman and foliar application with three levels including control, foliar application of jasmonic acid
with 0.5 mM concentrations and foliar application of ascorbic acid with 20 mM concentrations. Results
indicated that deficit irrigation tratments caused a significant reduction in height plant, head number per
plant, number of seed per head, seed thousand weight, seed yield, oil percentage, unsaturated fatty acids
contains linoleic acid and oleic acid. The lowest values of seed yield (1382 kg.ha™) and oil percentage
(26.67) were obtained in treatment of 50%plant water requirement and the highest seed yield (1635
kg.ha') and oil percentage (27.21 kg.ha™') were aachived in 100% plant water requirement. There was
a significant difference between safflower genotypes, so the highest seed yield (1676 kg.ha™") and oil
percentage (27.82) were obtained in Sina genotype and the lowest seed yield (1341 kg.ha™') and oil
percentage (27.66) were belonged to Local Isfahan genotype. Jasmonic acid and ascorbic acid treatment
increased the grain yield, yield components, oleic acid and linoleic acid content and reduced the palmitic
acid and stearic acid. The results showed that significant difference between genotypes and foliar
applicaton treatments, such as the content of unsaturated fatty acids, can be used for the selection of
superior genotypes for economic production and commercial cultivation and reduce the adverse effects
of deficit irrigation stress in the field conditions.
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