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L. Reactive Oxygen Species
2- Superoxide Dismutase


https://en.wikipedia.org/wiki/Superoxide_dismutase
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Table 1- Temperature and rainfall of the test site during the growing season of safflower

obo s S,k
Month Temperature (°C) Rainfall (mm)
)é(b
19.6 3.2
October
ol
15.7 15
November
N
12.3 8
December
«K°
13.8 16
January
O
20.2 55
February
Keew|
235 1
March
98
i 27.2 1
April
. oa ._‘Q)l
30.8 2
May
ols >
34.8 0
June
Slo3l Yoo S ol 9 (o 3d s S h9 S0 -Y Jgox
Table 2- Soil physicochemical properties at the experimental location
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Soil Potassium  Phosphorous = Manganese Zinc Organic Nitrogen H
texture (mg kg™) (mg kg™) (mg kg™) (mgkg™)  matter (%) (%) EC P
(dSm™)
o) oo
92 13 0.961 0.348 0.2 0.02 2.9 8.6
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1- Relative Water Content
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Table 3- ANOVA for seed yield and agronomic traits of safflower
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I azo® P sy b Sy ) 4ils 5 ,Shos
ot gl . SeaSS g Ol o g Il Sy als
sl No. of daysup  No. of days . Seed
S.o.V o No. of days 0 50; P up to 4 olS  Electrolyte Dry weight 1000 Seed yield
0
up to headin leakage of leaf weight
P g flowering maturity RWC g J
S
o 2 18.9 16.6 25.1 3.37 5.44 2.30 0.04 690
Replication
skl w3, - - - - - -
L i 54.7 52.7 713 485 315 2.19m™ 0.02 ™ 82892
Irrigation regime (1)
ol &5 glas
. 2.09 0.704 0.370 0.981 1.72 0.552 0.01 2379
Error of main-plot
. 20.6 14.4 214 83.3 139 88.88 0.53 328517
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S dsle X g5l w3 - .
xS 4 0.259 ™ 0.481™ 0.426 ™ 1.15™  2.05"™ 0.889 ™ 0.21 10394
X
A oS sl
12 0.259 0.167 0.463 0.444 0.685 1.25 0.05 1198
Error of sub-plot
- 0.411 0.300 0.364 0.794 1.28 22.6 0.752 104
CV (%)
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ns and **: non-significant, significant in 1% level, respectively
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Table 4- Mean comparisons of irrigation regime on agronomic traits of safflower

G 39, olows Qo )0 Bl 39, olaxy G 39, olows "fw Sl
-, B B <l s
©olel w5 SPOST P L e e g usdl
o . . ° .
Irrigation regime No. of days up to No. of days up to 50% No. of days up Electrolyte
. . . RWC
heading flowering to maturity leakage (%0)
(%)
5 ;S)l:-.'-‘
o 126.8° 14182 190.5° 915° 58.2°¢
Full irrigation
P Al o &l &hs
Cut-off irrigation at 123.3° 138.4° 186.3° 76.9¢ 70.0®
flowering stage
a8l al> o 0 (g,LoT alad
Cut-off irrigation at stem 122.0° 137.2° 185.2° 83.4° 65.1°

stage

D505 5505, LLSD (5031 olsl 30 0oy O elaws 10 (5,l5 gime M oS jiie B > (g1l (sl Silo
Means that have a same letter, have not significantly different together at 5% based on LSD test.
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Table 5- Mean comparisons of spraying on agronomic traits of safflower

G 59, ohas G 39, olass G 39, olass G cadi 09
5l R _ _ <l (e Sl.g
b delxo (PSS - RVLR WPy Sy s (FYONPRUIN] Orv eaf
. ol ry lea
Spraying No. of days up No. of days up to No. of days up Electrolyte y
. . . RWC weight
to heading 50% flowering to maturity leakage (%0) "
(%) (g plant™)
2 ol pas
i 122.3°¢ 134.8°¢ 182.6° 80.6 ¢ 68.0 2 1.71°¢
Non-Spraying
S g_:Lc.[}N; b b b b b b
1245 136.5 187.7 84.5 65.1 511
MnSO4
&9, Slalgw
12522 14122 190.72 86.7° 60.2°¢ 7.98%
ZHSOA

D505 5505, LLSD (5031 Goll 51 0oy O elas 10 (5,l5 gire BB oS ie B > (gl (slo Silo
Means that have a same letter, have not significantly different together at 5% based on LSD test.
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Abstract

Introduction: The use of low irrigation regimes to save water consumption can help as a water
management solution to increase the cultivated area and also determine the optimal cultivation
pattern. The importance of oil products such as safflower has increased in recent years around the
world. In general, safflower is produced on relatively dry marginal lands with low input. Efforts are
being made to improve the yield and seed quality of this plant through the development of new
genotypes and agricultural practices around the world. But the fact is that drought also affects the
growth and performance of this plant. Zinc plays an important role in seed and biomass production,
chlorophyll production, the pollination process, and even plant germination.

Materials and Methods: The purpose of this experiment was to investigate different levels of
irrigation regime and foliar application of zinc and manganese sulfate in the research farm of Saravan
Education Complex as a split plot in a randomized complete block design with three replications. The
main plot included full irrigation, cut-off irrigation at the stem stage, and cut-off irrigation at the
flowering stage, and the sub-plot included three levels of foliar application with zinc sulfate (three
per thousand), manganese sulfate (three per thousand), and without foliar application (control). The
harvest was done manually, depending on the time of full processing, from the end of May to the
beginning of June 2019. In order to evaluate the yield, the plants were harvested after removing the
margins, and after beating and separating the seeds, the yield was measured. The dry matter of plant
leaves was also measured by collecting the leaves of three plants in each plot. Thus, by placing the
collected leaves in an oven at 75°C for 48 hours and calculating the average leaf weight of three
plants, the leaf dry matter was obtained. Analysis of data variance was done using SAS software (9/1
version), and mean comparisons were done at the five percent probability level using the LSD test.
Results and Discussion: The results showed that the cut-off of irrigation in the stem and flowering
stages reduced the number of days up to heading, the number of days up to 50% flowering, and the
number of days up to maturity irrigation compared to full irrigation. Also, interruption of irrigation
in the stem and flowering stages compared to full irrigation conditions significantly reduced RWC
and significantly increased electrolyte leakage. Foliar application with zinc sulfate compared to
manganese sulfate and no foliar application caused a significant increase of 0.53 and 2.31 percent in
the number of days to heading, 1.71 and 2.54 percent in the number of days up to 50% flowering, and
0.52 and 1.64 percent in the number of days up to maturity, respectively. Foliar application of zinc
sulfate and manganese sulfate significantly increased RWC and decreased electrolyte leakage
compared to no foliar application. At each level of the irrigation regime, foliar application
significantly increased seed yield, which was more effective in zinc sulfate treatment than manganese
sulfate.

Conclusion: In general, full irrigation and foliar application of zinc sulfate are recommended for
safflower cultivation in the Saravan climate. In general, the cut-off of irrigation in the stages of stem
growth and flowering caused a sharp decrease in grain yield in safflower plants compared to full
irrigation conditions. Considering the high ambient temperature in the study area, it seems that the
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risk of under-irrigation in safflower cultivation in this area is very high, and therefore it is
recommended to carry out full irrigation in safflower cultivation in this area. Also, due to the alkalinity
of the soil in dry areas and the non-absorbability of zinc and manganese elements by the plant and the
positive effects of these elements in relation to the defense and photosynthesis systems of the plant
(especially zinc sulfate), foliar spraying with zinc sulfate for safflower in Saravan weather conditions
is recommended.

Keywords: Cut-off of irrigation, Electrolyte leakage, Flowering, Zinc sulfate



