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Effect of iron application methods on grain yield, yield components, oil content and

fatty acids profile of spring safflower cv. Goldasht under deficit irrigation conditions
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Table 1. Mean comparison of grain yield, yield component, oil and fatty acids content of spring safflower in

interaction effect of soil and foliar application of Fexirrigation (2011 and 2012)
Wls 58 053 Wl 5 Shes oSt o3l 3 Slas Sl asls

Ju @bt T G5 G Gk s il 1000GW Grain yield Biological yield Harvest Index
Year Irrigation Fe Head.plant™! Grain.plant™! (2) (kg.ha™") (kg.ha™) (%)
11 S1 16.0¢ 32.4¢ 41.6b 1501f 10669¢cd 22.3b
S2 21.3a 43.2a 43.6a 2195¢ 26295a 22.4b
S3 20.9a 43.9a 43.83a 2936b 17853b 22.6b
Y. S4 20.7a 45.0a 42.5ab 3654a 15458bc 23.1ab
2011 F1 15.9¢ 32.3c 41.0b 937¢g 8666¢ 21.8b
F2 15.9¢ 37.6b 42.6ab 1705¢ 11203cd 24.8a
F3 18.5b 38.4b 42.4ab 2156¢ 11020c 23.4ab
F4 19.8ab 42.7a 42.8ab 2074d 13611bc 23.2ab
2 S1 15.9¢ 31.2¢g 39.8b 845h 649g 18.8d
S2 17.1be 36.6ed 40.8ab 2032d 11590d 22.9ab
S3 16.3bc 40.0bc 41.2ab 1840e 16352b 23.6ab
S4 15.9¢ 41.1b 41.2ab 16491 17480a 24.5a
F1 16.0c 34.0f 40.7ab 957¢g 8035f 20.7¢
F2 19.5a 36.3¢ 41.9a 2535a 9408¢ 20.8¢
F3 19.0a 38.5¢d 40.8ab 2362b 12578¢ 22.5b
F4 17.7b 43.6a 40.8ab 2251¢ 12390¢ 22.6b
11 S1 15.8ed 41.1f 45.9ef 3101¢ 16268e 24.3¢g
S2 37.8a 66.00¢ 49.4b 3624ab 27341a 26.8f
S3 26.9b 71.7b 51.0a 3731a 24161b 29.5¢
¥4 S4 22.8¢ 76.8a 47.0¢ 3765a 2224¢d 30.6d
2012 F1 14.5¢ 40.0f 45.6f 2825¢ 12889f 23.4¢g
F2 18.3d 47.3¢ 46.6¢cd 3444b 16253¢ 45.1a
F3 23.6¢ 60.7d 46.9¢ 3110c 22725¢ 38.5b
F4 21.2¢ 61.2d 46.3ed 3113¢ 21282d 32.2¢
2 S1 10.9f 25.5g 41.7F 2332d 13455e 21.9g
S2 17.8¢ 40.8f 44.5ed 2855b 19576b 31.4b
S3 14.6ed 61.3¢ 45.6¢d 2631¢c 19575b 36.1b
S4 15.7d 65.8b 47.2b 2457d 24147a 40.3a
F1 14.1e 50.2¢ 44.1e 2440d 13540¢ 25.2f
F2 24.1a 59.0d 50.1a 3176a 14513d 25.7ef
F3 22.4b 66.6b 49:5a 3133a 17745¢ 27.5¢
F4 21.8b 74.0a 46.2bc 2719¢ 19349b 29.4d
\ Jgde dals!
Table1: Continued
P S o R ol A Sy T
Year Irrigation Fe 0Oil yield (kg.ha™) Qil content (%) Palmitic acid (%) Stearic acid (%) Oleic acid (%) Linoleic acid (%)
I S1 428e 24.8f 7.3a 2.1ab 13.1¢ 76.2¢
S2 572d 24.4g 6.7b 2.0ab 13.2¢ 78.1a
S3 892b 28.6d 6.6b 2.0ab 13.6b 77.3b
Y. S4 929a 26.2¢ 6.7b 2.0ab 13.6b 77.2¢
2011 Fl1 242f 24.1g 7.3a 2.2a 12.6d 75.9¢
F2 434e 31.5¢ 7.3a 1.9b 13.7b 77.2b
F3 742¢ 41.1b 6.8b 1.9b 13.8b 77.5b
F4 583d 43.1a 6.7b 1.6¢ 13.3a 77.0b
2 S1 206h 25.2¢ 12.0a 3.4a 12.3e 61.1d
S2 645¢ 26.0d 7.0cd 2.0¢c 23.2a 71.8¢
S3 457e 28.5b 6.76ed 1.8¢ 16.9b 77.6b
S4 397f 43.0a 6.4e 1.8¢ 14.0¢c 77.0b
Fl 302¢g 25.4e 8.3b 2.5b 13.0d 71.8¢c
F2 1042a 25.4¢ 6.7ed 2.0c 13.1d 77.5b
F3 877b 25.9d 6.3¢ 1.9¢ 13.3d 77.3b
F4 619d 27.0c 6.5¢ 1.9¢ 13.5d 79.3a
11 S1 788e 25.1d 7.2a 2.0a 13.1b 76.6¢
S2 980¢ 29.0¢ 6.7cd 2.0a 13.1b 78.4a
S3 1427b 28.9¢ 6.6d 2.0a 13.1b 77.6b
¥y S4 1699a 41.8b 6.7bed 2.0a 14.0a 77.3b
2012 Fl 762¢ 23.6¢ 7.1a 2.1a 12.4¢ 76.1d
F2 890d 43.0b 7.1a 2.0a 14.1a 76.8¢
F3 970c 453a 7.0ab 2.0a 14.2a 77.4b
F4 829ed 46.0a 7.0abc 1.8b 14.2a 76.3cd
2 S1 551f 25.3f 13.0a 3.4a 13.1f 56.4d
S2 1133¢ 26.7¢ 7.1b 2.1be 26.2a 76.6b
S3 1130¢ 45.1b 7.0b 2.0¢c 14.5b 76.5b
S4 829d 45.8a 7.0b 1.9¢ 14.3bc 76.4b
Fl1 786d 25.8¢ 7.1b 2.3b 13.4¢ 75.9¢
F2 1440a 26.7¢ 7.0b 2.1b 13.7ed 77.3a
F3 1310b 26.8¢ 6.0d 2.1b 14.0cd 77.4a
F4 613¢ 26.2d 6.5¢ 2.0c 14.5b 77.5a

L1 (65l gme Ve Ao y5 gy ezl pela 3 lize ST (a5 b 0503T alil kit &S 2he o o slls S oS (T les Tl A5 O 2 2
Means in each column and irrigation treatment, followed by similar letter(s) are not significantly different at 5% probability levels, using
LSMEANS Test
I1 and 12 irrigation to reach 50% and 75% soil moisture depletion of field capacity s, o b Cusb, doya V0 50 adss ol sHbT i w02 H11
$1,52,S3 and S4: Soil application of Fe (0, 50, 100,150 Kg. ha) ,ss s ”f,l:{ W0 Ve it 4 ST b bl oaT eSS4 583 82 S1
F1, F2, F3 and F4: foliar application of Fe (0, 1,2,3 g.I") S 5 Ghotod S 4wl O aLd e F4 S F3 F2 F1
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Effect of iron application methods on grain yield, yield components, oil content
and fatty acids profile of spring safflower cv. Goldasht under deficit irrigation
conditions

K. Fathi Amirkhiz', M. Amini Dehaghi’” and S. Heshmati'

ABSTRACT
K. Fathi Amirkhiz, M. Amini Dehaghi and S. Heshmati. 2014. Effect of iron application methods on grain yield, yield
components, oil content and fatty acids profile of spring safflowercv. Goldasht under deficit irrigation conditions .Iranian

Journal of Crop Sciences. 16(4): 308-321.(In Persian).

To study the effect of iron application methods on the yield, yield components, oil seed and fatty acids
profile of a spring safflower cultivar Goldasht (IL-111) under deficit irrigation conditions, a field experiment
was conducted in 2011 and 2012 in research field of the Faculty of Agriculture of Shahed University, Tehran,
Iran. The experiment was set up as split-plot arrangement in randomized complete block design with four
replications. The main plots consisted of two levels of irrigation treatments: 1: full irrigation (I1: irrigation at
50% soil moisture depletion relative to field capacity) and 2: deficit irrigation at the flowering stage (I2:
irrigation at75% soil moisture depletion relative to field capacity). The subplots consisted of eight levels of Fe-
EDDHA, half of which were soil applications (S1:0, S2:50, S3: 100 and S4:150 kg.ha'l) and the remaining half
were foliar applications (F1:0, F2:1, F3:2 and F4:3 g.1"). In general, grain yield and the oil content were affected
by the interaction of irrigation xFe. Results showed that with full irrigation and an increase in application of Fe,
the grain yield and grain oil content increased significantly: With a decrease in soil moisture to 75% of the field
capacity, the highest grain yield and grain oil content Were obtained with the F2 treatment, i.c., 1 g1". Grain
yield and oil content were 2535and 1042 kg.ha'l, respectively, in 2011 and 3176 and 1440 kg.ha'l, respectively,
in 2012. Mean comparisons indicated that, in years, total biomass, harvest index and oil content were
significantly affected by the application of Fe to the soil under water stressed conditions. The foliar application
of Fe resulted in a significant increase in the amount of linoleic acid and decreased palmitic acid under a water
deficit, while the soil application of Fe had the greatest effect on oleic and stearic acids. Grain yield and oil
content in Fe at-1 g.l'1 treatment increased by 53.7% and 162.2%, in 2011 and 29.2% and 73.5%, in 2012,
respectively, in comparison with treatment S4 (150 kg.ha™). It can be concluded that the foliar application
method under deficit irrigation condition can increase grain yield and improve the oil quality of safflower cv.
Goldasht.

Key words:Foliar application, Harvest index, Head, Oleic acid and Safflower.
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