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(Carthamus tinctorius L.)

Effect of foliar application of zinc sulfate on minerals contenet, seed and oil yields of

two safflower cultivars (Carthamus tinctorius L.)
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Table 1. Meteorological information during growth season of safflower in experimental site (2013 and 2014)

SusL bs o S bes ST~ s Jslas
Months s.  Rainfal (mm) Mean Temp(C) Max. Temp (C)  Min. Temp (C)
February g 38 12.4 18.54 6.25
March il 21 15.2 21.75 8.67
April s, 15 20.8 27.14 14.45
May  cuigus)l 3 29.8 38.33 21.28
June sls = - 34.33 45.56 25.21
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Table 2. Soil physical and chemical properties of the experimental site
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Soil depth S Sy lia Al S5 e 5958 Organic ) e ob
(cm) EC (dS.m™) pH  Znmgkgh Pamgkgh N(%) matter(%) Clay(%)  Silt(%) Sand (%)
0-30 3.1 7.2 1.2 6.2 0.07 0.66 44 40 16
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Table 2. Mean comparison of plant characteristic of safflower in foliar application of zinc sulfate

s 535 & s 15 yind (5] soms b s i
Seed zinc content Seed phosphorus Chlorophyll b alb Jbs IS s e kb IS sue 4y 3 Shae Sy 3 Shas
Treatments  _ibLd sowe glslos (mg kg™ content (mg.kg)  (mg. g FW)  a/b chlorophyll SPAD Seed yield (kg.ha™) il yield (kgha™)
Control dals 22.08 b 17.04 a 0.0168 b 1.12b 64.42b 1522b 299.48 ¢
Stem elongation Bl Ls 3641 a 14.15b 0.017b 2.0l a 72.49 a 2519.6 a 564.43 a
Branching poals 31.24a 14.76 b 0.0202 ab 233a 70.51a 2863.2a 633.64 a
Flowering Yy 33.63a 1491b 0.0253 a 244 a 73.28 a 2612.5a 567.07 a
Seed filling 4> od 32.64 a 14.19b 0.0167 b 1.86 a 70.25 a 24203 a 484.14 b

Ll (6l nn 3l Ao y3 gy Jlazt pelaw 53 LSD 0n5T (olal s coims &7 20 (35 (115 487 (o 0S0Ln g2 2 3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test

G 035 55 53 3 Dl g (Sl gloe 5 05 slasles blise S 538 5 IS Olse 5 4l 55 Ol (ke aglin —F S

Table 3. Mean comparison of oil and chlorophyll a content in interaction effect of foliar application of zinc sulfate and cultivar in two safflower cultivars

&ls 29, Ol a s, 15 0l
Qil content (%) Chlorophyll a (mg.g FW-1)
) Olgdol (oo 03 42 05 Olgiol (e o3,
Treatments  _sLJs>s sla)ls  cv. Soffeh cv. Isfahan cv. Soffeh cv. Isfahan
Control dals 212e 21.87¢ 0.017b 0.019¢
Stem elongation P IRT-3) 2583 a 23.2 abc 0.026 b 0.039 ab
Branching psals 242 bc 2427 a 0.049 a 0.047 a
Flowering AU 23.17 cd 2427 a 0.05a 0.036 ab
Grain filling 4l O 24.8 ab 234 ab 0.041 a 0.035b

L5 5513 gre sl oy gy Sl o 53 LSD 015057 bl cokizas &5 2 35 (113 487 (gl Koo O 52 2 5
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 5. Mean comparison of yield components of two safflower cultivars in foliar application of zinc sulfate

treatments

ij:.ﬁ):é,]aﬂ.xsd Gab s als alaylze 05
Treatments lbeiT gl Head.m™ Seed.head”" 1000 Seed weight (g)
cv. Soffeh wio o3, 358.4° 20.12° 31.93
cv. Isfahan Olgiol e o) 403.2° 17.1° 31.37
Control Ll 257° 18.35 28.63°
Stem elongation bl s, 378° 18.37 32.72°
Branching JESYEAE 459 ° 18.64 33.93"
Flowering S 418% 18.85 30.74%
Seed filling 6l o, 392° 18.68 32.24°

Ll 6l srn 3l oy gy Jla o 53 LSD 0550 5T ol cokites &5 e 3 (5115 4 (gl S0l O g2 a )
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Effect of foliar application of zinc sulfate on minerals contenet, seed and oil yields of

two safflower cultivars (Carthamus tinctorius L.)
Moradi Telavat, M. R.l, F. Roshan” and S. A. Siadat’

ABSTRACT

Moradi Telavat, M. R., F. Roshan and S. A. Siadat. 2015. Effect of foliar application of zinc sulfate on minerals contenet, seed
and oil yields of two safflower cultivars (Carthamus tinctorius L.). Iranian Journal of Crop Sciences. 17(2): 153-164. (In

Persian).

To investigate the effect of zinc sulfate spraying on seed and oil yields of two safflower cultivars, a field
experiment was conducted in Ramin Agriculture and Natural Resources University of Khouzestan, Ahvaz, Iran,
in 2012-2013 growing season, as factorial arrangement in randomized complete blocks design with three
replications. Experimental factors consisted of two safflower cultivars; Soffeh and Local Isfahan and zinc sulfate
foliar application at differenet growth stages at five levels; control (without spraying), spraying at early stem
elongation, branching, flowering and seed filling. Results showed that zinc sulfate spraying had significant effect
on seed Zn and P contents, chlorophyll a, chlorophyll b, chl-a:chl-b ratio, SPAD value, seed and oil yields and
yield components. Spraying of zinc sulfate in different growth stages increased Zn content in seed, however,
seed P content decreased. The Zn foliar application significantly increased chl-a, chl-b, chl-a:chl-b ratio, SPAD
value, seed oil content and yield, however, there was no significant difference between Zn foliar application in
different growth stages. Cultivar x Zn spraying interaction effetc was significant on seed oil content and chl-a.
Highest seed oil content in cv. Soffeh obtained in Zn spraying in stem elongation satge and in Local Isfahan in
flowering and branching stages. Zn spraying increased head number per unit area and thousand seed weight,
with no significant effect on grain number per the head. In general, Zn spraying at all growth stages increased the
seed yield, but the differences between growth stages were not significant. Oil yield increased in Zn foliar
application compared to control, except for application in seed filling stage. Both of safflower cultivars showed
similar response to Zn spraying, but the differences were not significant.

Key words: Chlorophyll, Flowering stage, Foliar spraying, Safflower and Seed oil content.
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