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Effect of irrigation levels and different tillage systems on
grain sorghum (Sorghum bicolor L.) yield
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ABSTRACT

In order to study the effect of different tillage systems and irrigation levels on sorghum yield, an experiment
was conducted as split-plot based on randomized complete blocks design with three replications in the
research farm of the University of Tehran in 2016. The main factor was tillage in two levels (no-tillage and
conventional tillage) and the second factor was irrigation in three levels (without, moderate and severe
water stresses based on 75, 110, and 150 mm evaporation from evaporation pan surface, respectively). The
results showed that the effect of tillage on grain yield and water use efficiency was significant at 1% and
5% of probability levels, respectively. Also, the effect of irrigation levels on plant height, grain number per
panicle, grain and biological yields, and water use efficiency was significant at 1% of probability level and
on 1000-grain weight at 5% of probability level. Maximum plant height (100.38 cm), number of seeds per
panicle (2408), 1000-seed weight (31.33 gr), grain yield (5843 kg.hal), and biological vyield
(11575 kg.ha*) was obtained from no water stress treatment (75 mm evaporation from the surface of the
evaporation pan) and the maximum water use efficiency (1.15 kg.m®) was observed in severe drought stress
treatment(150 mm evaporation from the surface of the evaporation pan). Besides, the no-tillage method
increased grain yield (16.25%) and water use efficiency (13.72%) compared to the conventional tillage
method.
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Table 1. Physiochemical properties of the experimental site soil.

Depth (cm) K P EC . Sand Silt Clay Organic Carbon Total N
(mg kg9 pH @sm Soil texture %
0-30 145 7.8 8.3 0.97 Clay Loam 25 44 31 0.76 0.09
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Figure 1. Effect of water level on plant height. NW, MW and SW: No water stress, moderate and sever
water stresses, respectively. Column with similar letters are not significantly different.
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Table 2. Variance analysis (MS) of yield and yield components of grain sorghum affected by different
irrigation and tillage treatments

Source of variations df Plant height Number Of. seeds 1000_-gra|n Grain yield Blol_oglcal I-!arvest Wa}t(

per panicle weight yield index effic

Replication 2 40013 246945.500"™ 0.959 593052.39m 471454006 g gagns 0.0

Tillage systems 1 00050™ 13068.056™ 0.496™ 325210006~ 20177606 20 g16ns 0.

Error a 2 125957 278155.722 0213 2142039 121121939 48956 0.0

Water levels 2 3471653  1181236.167" 7.699° se12791.06" 20207 gs79m 0.2

Tillage systems x Water levels 2 26.501317" 73326.722"™ 2,745 67609039 131437339 g gggns 0.0
Error b 8 87.238011 58449528 1016 32221822 1053993.39 11.50 0.
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Ns, * and **: Non-significant, significant at 5% and 1% of probability levels, respectively.
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Figure 2. Effect of water level on number of seed per panicle. NW, MW and SW: No water stress,
moderate and sever water stresses, respectively. Column with similar letters are not significantly

different.
35
a ab b
30
20 25
=
.E? 20
=
- 15
‘T
o) 10
8
S 5
—
0
NW MW SW

Water levels

il G5 5 Lagte (ol 25 00T 55 g a3 5 SW s MW ANW ails Jl3a ¢339 5 (s kel ol 3l Y S
Q5505 (5l sire BB (g Ll Ll I alie By > (slls (slagis s
Figure 3. Effect of water level on thousand grain weight. NW, MW and SW: No water stress, moderate
and sever water stresses, respectively. Column with similar letters are not significantly different.
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Figure 4. Effect of tillage systems on grain yield. Column with similar letters are not significantly

different.
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Figure 5. Effect of water level on grain yield. NW, MW and SW: No water stress, moderate and sever
water stresses, respectively. Column with similar letters are not significantly different.
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Figure 6. Effect of water level on biological yield. NW, MW and SW: No water stress, moderate and
sever water stresses, respectively. Column with similar letters are not significantly different.
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