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SHORT NOTE

Growth, forage and grain yields of barley as affected by irrigation regime and
method of sowing in Sudan Gezira

Mahasin A. Mohamed and Mohammed A. M. Khair
Agricultural Research Corporation, P. O. Box 126, Wad Medani, Sudan

Barley (Hordium vulgare) is an important multipurpose crop used as feed for animals, malt and
human food. Its importance lies in its ability to grow and produce in marginal environments, which
are often characterized by drought, low temperature and salinity, (Maas and Hoffiman, 1997 and
Baum et al.,2004). Barley is most commonly grown for cereal silage and can produce good yields of
high quality feed if water is available. Compared to alfalfa, it grows during a short period and its
water requirements are less. The full season water requirements of alfalfa are 900mm of water, one
crop of barley silage may only require about 375mm of water for a 7.5 to 10 ton/ha yield. The three
years average amount of the applied water for barley on 10 days interval was only 4525 m%/ha,
compared to other field crops, the average applied irrigation water for barley is low and water
productivity is high even if irrigated every 10 days (Mahasin and Khair, 2014). Hand broadcasting is
commonly used to sow wheat (84%) and barley (92%) while covering with mold-board is used to a
lesser extent with wheat (48%) than with barley (68%).

An experiment was carried out by Khair et al. (2001) in Sudan, to evaluate the forage yielding
potential and quality of a local variety of barley. The data indicated that, its forage yields were almost
similar; its quality aspects were higher than that of Abu Sabeen. Barley has shown good potential
for dry matter yield of good quality during the winter in the Gezira Research Station Farm (Khair et
al.2007). Under the current intensive irrigated cropping system and during the winter in Sudan,
studies in water relations of barley are highly needed. Moreover, the interaction of the irrigation
regimes with other agronomic factors of barley can not be overlooked. In line with that, the objective
of the current experiment was aimed to study the response of barley to irrigation regimes and
different sowing methods.

An experiment was conducted during 2003-2006 cropping seasons at the Gezira Research Station
Farm (GRSF, latitude 14° 24" N, longitude 33°31 E and altitude 407masl) Wad Medani, Sudan. The
experimental site was montnorillonitic cracking clay soil, with high clay content and low organic
matter. The variety used was Baladi type. The experiment was conducted using a split plot design
using three irrigation treatments as main plots designated as follows, irrigation every 10 days (W1),
every 15 days (W2) and every 20 days (W3) and three sowing methods assigned for the subplot viz:
sowing by machine on flat in lines 20 cm apart (F), manual drilling on 60 cm apart ridges (R) and
manual broadcast followed by 80 cm ridging (B) replicated four times. Subplot size was 64 m?
divided to forage yield, grain yield and plant sampling areas.
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1P of phosphorus was applied at sowing in the form of triple super phosphate (96 kg/ha) and 2N of
nitrogen with the second irrigation in the form of urea (192kg /ha). Manual weeding was carried out
2 times during the growing season. The forage harvested manually by hand 10 cm above the ground
at the milk stage (75DAS). At physiological maturity stage (110 DAS) the area earmarked for grain
yield was manually cut, left to dry in the field and threshed. For recording observations on various
agronomical traits, five plants in each plot were selected at random and labeled to record the
observations on plant height, number of grain per spike and 100 grains weight. Irrigation treatment
was initiated 3 weeks from emergence after the well establishment of the crop. The quantity of
irrigated water applied for each irrigation was measured using calibrated water flow meter. Data of
the dry matter yields, grain yield and yield components were statistically analyzed for the split plot
design by using CropStat 7.2 software.

The forage and grain yields, crop growth and the yield forming crop parameters for the various
irrigation regimes are presented in Table 1. Mean quantity of the irrigation water was not affected
significantly by the irrigation regimes and this is the behavior of Gezira cracking clay soil under
irrigation (it takes what it needs) (Farbrother, 1996). However, the highest quantity of the irrigation
water was consumed by treatment W1 that exceeded those of treatment W2 and W3 by 11% and 19%,
respectively. The highest forage and grain yields were produced by W1 while W3 gave the lowest
forage and grain yield and the W2 was in between (Table 1). The irrigation regime significantly
affected plant height (cm), the W1 treatment had the tallest plants (Table 1).

Table 1. Effect of irrigation regime and sowing method on quantity of irrigation water, plant height,
forage yield, grain yield and yield components and water productivity of forage and grain of barley
(2003 — 2006 seasons).

Parameter
Quantityof  Plant Forage Grain No.of 1000 Forage water Grain water
Water Height vyield yield grain/  grain prod. prod. (kg/m®)
(m¥/ha) (cm)  (Yha) (ha)  spike © (kg/m?)

Irrigation regime

W1 4439 75 55 15 32 28 117 0.34
W2 4010 66 43 13 31 27 112 0.29
W3 3724 52 29 086 28 23 0.8 0.25
SE+ 76.6 0.03 0.06 0.03 0.6 0.5 0.08 0.024
Sowing method
F 3970 63 41 1 29 26 1.06 0.26
R 3961 64 43 14 31 26 10.8 0.33
BR 4242 65 43 13 30 27 0.94 0.29
SE+ 76.6 0028 009 003 005 004 0.08 0.021

F: flat in lines 20 cm apart, R: manual drilling on 60 cm apart ridges and BR: manual broadcast followed by 80 cm ridging

The differences in grain yield among irrigation regimes were mainly a reflection from the variations
in number of grain/spike and 100-grain weight (Table 1). Similar trend was observed in the water
productivities (kg/m®) for both forage and grain yields (Table 1).

Generally, for all parameters no significant differences were observed as affected by the sowing
methods, the highest quantity of applied water was consumed by treatment BR compared with the other
two treatments (Table 1). Treatments R and BR compared with treatment F produced the higher
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quantities of yields and yield components. Regarding the water productivities of both forage and grain yield
the lowest values were obtained by treatment BR and this may be attributed to the higher quantity of
irrigation water that consumed by treatment B (Table 1.).

The interaction effect of the irrigation regime with different sowing methods was depicted in Table
2. For the growth development “plant height and forage yield”, the highest values were obtained by
the interaction of the irrigation regime W1 with BR sowing method (Table 2). On the other hand, the
treatment R with irrigation regime W1 outyielded the other two methods of sowing for the grain
yield (Table 2). For instance, the lowest forage and grain yield was produced from the long irrigation
interval (W3) X the sowing on flat (F).

Table 2. Interaction effect of sowing methods and irrigation regimes on plant height, forage and

grain yield of barley.
Irrigation  Plant height (cm) Forage yield (t /ha) Grain yield (t /ha)
regime BR R F BR R F BR R F
w1 75 74 75 5.9 54 53 1.65 1.75 131
W2 68 66 64 4.2 45 4.3 1.34 1.37 1.06
W3 53 53 49 2.9 3 2.8 0.96 0.98 0.65
SE+ 0.96 0.16 0.05

F: flat in lines 20 cm apart, R: manual drilling on 60 cm apart ridges and BR: manual broadcast followed by 80 cm
ridging

This research output recommended that the highest barley productivities in term of land or water
productivity was obtained when irrigated every 10 days. Drilling on 60 cm apart ridges and broadcasting
+ ridging showed to be a common high yielding methods of sowing in terms of forage and grain yields
compared with sowing on flat.
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