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ABSTRACT

Shandaweel-6 is a grain sorghum hybrid between the male-sterile line 631 and the
restorer kine no. 1 selected from the varety Dorado. Results of nine on-station yield
evaluation trails at 3 different locations during 3 successive years, and twenty-three
verification trails at 23 different locations in Upper Egypt showed that Shandaweel-6 has 3
high yielding potential ranging from 21.0 to 27.3 ard/fed (7.0 to 9.1 t/ha) at the staticn trails
and from 16.48 to 208 ardffed (5.49 to 6.93 t/ha) in farmers’ fields. The hybrid has a
medium plant height (170-200 cm), medium flowering date (70-77 days), long panicle (35-
38 cm). semi compact head with long exersion, white bold kernels (30-35 pm/1000
kernels), straw-color glumes, resistant to downy mildew, leaf blight, stalk rot and fong smut
disease and with stay green and juicy stalks and leaves after physiological maturity. It can
be planted at a high population density of 50-60 thousand plants/feddan. The hybrid was
released for commercial production in 2000,
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INTRODUCTION

The discovery of cytoplasmic genetic male sterility in grain sorghum
by Stephens and Holland in 1954 (Doggett 1969) made the production of
grain sorghum hybrids more feasible and enabled plant breeders to utilize
the hybrid vigor expressed by diverse sorghum genotypes. :

Grain sorghum hybrids, compared to pure varieties have the
advantage of being more uniform in maturity and plant height and greater
stability to fluctuation in growing environmental conditions and
management levels (Murty ez af 1994 and Rao 1972).

Doggett (196%) pointed out that grain sorghum hybrids can yield
twiceOmore than pure varieties. Heinrich er al (1983) showed that stable
hybnds were higher yielding in poor environments.

The development of hybrid sorghum in Egypt started in 1990
through the cooperation with the international organizations such as the
International Sorghum and Millet Collaborative Research Support Program
(INTSORMIL) and the International Crop Research Institute for the Semi-
Arid Tropics (ICRISAT), and the first two hybrids Shandaweel-1 and
Shandaweel-2 were released for commercial in 1996 (El Nagouly efal
1997).



The release of a hybrid depends on its performance, yielding ability,
kernel size and quality and resistance to major diseases in multi-location
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at several sites is more effective than several replications at a single site.

Rao (1972) stated that genetic superiority over a large number of
locations even during a single year could enable the earlier release of new
hybrids or varieties and shorten the time and effort of testing. Kambal and
Mahmoud (1978) also suggested that the years of testing couid be reduced
by increasing the number of test locations

The target of the national grain sorghum improvement projects is to
increase grain production via increasing yield per unit area and expanding
the area planted with high yielding hybrids. This requires a sustained strong
breeding program efforts. On going research is being focused on selecting
materials for hybrid development program to enable the release of hybrids
characterized by high yielding potential under variable environmental
stresses, particularly water and nutrient shortages.

The study reported here resulted in the release of the hybrid
Shandaweel-6 which is adapted to Egyptian conditions, has a high yielding
potential and desirable grain quality for local sorghum growing farmers. '

‘MATERIALS AND METHODS

Developing grain sorghum hybrids requires continued efforts to
identify hybrids which can outyield current varieties in grain yield, stability,
its resistance to major biotic and abiotic stresses. To realize these objectives,
the following steps are followed:
1-Screening and evaluating parental lines: A large number of exotic
cytoplasmic-genetic male-sterile and restorer lines are screened for
adaptability to Egyptian conditions, resistance to major diseases,
agronomic performance, grain quality (grain size and color) and yield
potential. Several adapted lines were identified. These lines were tested
for combining ability in hybrid combinations and a limited number of
lines showing good combining ability were selected.

2-Experimental hybrid seed production: The chosen restorer and male-
sterile lines were crossed to produce sufficient hybrid seed to evaluate
potential yield, stability and resistance to major diseases at different
locations for several years.

Evaluation trails, start with preliminary field observation trails, then
the promising hybrids are tested in three levels of the on-station yield
evaluation trails (A, B and C levels). The outstanding hybrids which pass
the three levels of the on-station trails are tested in farmer’s fields (D-level
trails). Six hybrids including Shandaweel-6 along with the two previously
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released hybrids (Shandaweel-1 and 2) and variety Dorado were evaluated
for vield and other traits in three successive years (1996, 1997 and 1998).
Prior to release, the hybrid, Shandaweel-6, was compared with other
released hybrids (Mina, Horas, Shandaweel-1 and Shandaweel-2} in large
scale on farm trails across seven Governorates in Upper Egypt in 1998. The
Randomized Complete Block Design with four replications was followed in
all evaluation trails. Plot size was two rows of four meters long for the on-
station yield trails. For the D- trails, plot size was 6 rows, 6 meters long.
Data for the on-station trails were recorded for days to 50 % heading, plant
height, 1000-kernel weight and grain yield/piot. Recommended cultural
practices were followed and plant protection operations were done as
needed. Data were statisticaliy analyzed according to standard statistical
procedures {Steel and Torrie 1980).

RESULTS AND DISCUSSION

Grain yield of a hybrid is the end product of many yield contributing
factors, including plant height, days to maturity, head length, head width,
number of kernelsthead, kernel size, disease and insect reactton and
adaptability to environmental fluctuations which determine the stability of
yield across experimental locations and seasons. Therefore data reported
herein are based on grain yield across different Iocations in three successive
vears, to satisfy the multilocation test requirements suggested by Doggett,
1970, Kambal and Mahmoud (1978) and Rao (1972). Other features of the
tested hybrids were recorded and considered in hybrid choice.

The average grain yield of the hybrid Shandaweel-6 at each [ocation
in the 3 successive years along with its characteristics in comparison with
other hybrids and check variety Dorado are shown in Tables (1, 2 and 3).
Combined data across locations in each year are presented in Table (4).

In 1996 season, Shandaweel-6 ranked first in terms of grain
production at Shandaweel, Fayoum and Sadat locations. Productivity of the
Fayoum location was lower than other locations due to.its inherent low
production conditions. Although Shandaweel-6 (36.3 ard/fed) attained the
highest grain yield at Shandaweel, it was not significantly different from
Shandaweel-2 (36.1 ard/fed), Shandaweel-1 and Shandaweel-5 which
ranked 2™, 3™ and 4™ respectively (Table 1)

At Fayoum, Shandaweel-6 though had a low yield average (16.0
ard/fed), it was significantly higher yielding than other hybrids and the
check variety Dorado. However, at Sadat both Shandaweel-6 and
Shandaweel-2 had statistically similar yields (22.1 and 21.3 ard/fed,
respectively), but both were significantly higher yielding than other tested
hybrids (Table 1).
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Table 1. Average grain yield and other traits of six grain sorghum
hybrids at 3 lecations, 1996,

moriae WO M 1000 GT

Variety flower height kernels yield
(days) (em)  weight (ard/fed)

(gm) o
Shandaweel

Shandaweel-1 71 i51 35.5 35.6 3
Shandaweel-2 ! 203 39.8 36.1 2
Shandaweel-3 65 191 395 28.6 6
Shandaweel-4 69 198 39.5 33.4 5
Shandaweel-5 gl 203 43.5 35.4 4
Shandaweel-6 70 213 43.5 36.3 1
Dorado 72 148 47.5 28.2 7
Mean 70 186 41.3 33.3

C.V. (%) 0.7 1.42 0.5 )

L.S.D (0.05) 0.8 3.9 0.3 2.8

- Fayoum

Shandaweel-1 73 103 36 13.2 4
Shandaweel-2 75 121 38 14,2 3
Shandaweel-3 70 112 35 10.5 5
Shandaweel-4 69 111 34 9.0 7
Shandaweel-5 72 119 37 14.4 2
Shandaweel-6 73 119 39 16.0 1
Dorado 73 122 36 9.5 6
Mean 72 115 36.4 12.4

C.V. (%) 1.3 2.0 7.0 8.0

L.S.D (0.05) 1.4 2.6 35.0 1.5

Sadat

Shandaweel-1 75 96 42 19.4 4
Shandawecl-2 77 119 43 21.3 2
Shandaweel-3 71 1331 43 19.6 3
Shandaweel-4 70 106 37 16.7 5
Shandaweel-5 73 118 39 12.9 7
Shandaweel-6 75 118 42 22.1 1
Dorado 73 122 39 13.8 s
Mean 73 113 40.7 18.0

C.V. (%) 1.0 2.0 4.1 7.1

L.S.D (0.05) 1.1 3.0 3.0 2.0

ardab = 0.15 ton.
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Table 2. Average grain yield and other traits of six grain sorghum
hybrids at 3 locations, 1997,
Hybrid & 50%  Plant 1000 Grain Rank.
Variety flower height kernels yield
(days) (cm)  weight (ard/fed)

Shandaweel

Shandaweel-1 71 135 29.0 22.7 5
Shandaweel-2 68 175 31.3 23.1 4
Shandaweel-3 70 189 3t.3 23.8 3
Shandaweel-4 71 169 30.0 29.8 1
Shandaweel-S 66 174 26.8 23.8 3
Shandaweel-6 68 189 29.4 26.4 2
Dorado 69 115 30.4 19.7 6
Mean 69 163.7 29.7 24.2

C.V. (%) 1.5 5.2 1.0 6.3

L.8.D (0.05) 1.5 12.6 0.4 2.2

Fayoum

Shandaweel-1 70 133 25.6 19.4 6
Shandaweel-2 70 173 303 23,7 2
Shandaweel-3 70 184 29.7 22.2 4
Shandaweel-4 70 186 27.9 22.8 3
Shandaweel-5 68 186 30.1 219 5
Shandaweel-6 71 188 31.8 26.1 1
Dorado 70 134 31.0 26.3 7
Mean 69.6 169.1 29.5 223

C.V. (%) 1.4 1.3 3.7 3.4

L.S.D (0.05) 1.4 3.1 1.5 1.1

Nubaria

Shandaweel-1 69 140 32.7 26.8 4
Shandaweel-2 69 183 30.8 28.8 2
Shandaweel-3 71 189 33.1 273 3
Shandaweel-4 70 184 30.3 26.0 5
Shandaweel-3 69 183 33.1 25.9 6
Shandaweel-6 71 193 36.0 29.4 1
Dorado 63 138 32.7 229 7
Mean 69.6 172 32.7 26.7

C.V. (%) 15.5 2.0 10.4 2.9

L.8.D (0.05) 154 5.0 0.5 1.1
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Table 3. Average grain yield and other traits of six grain sorghum
hirbrids at 3 locations, 1997. '

Hybrid & 50%  Plant 1000 Grain RanL.
Variety flower height kernel yield
(days) (em)  weight (ard/fed)

(gm)
Shandaweel

Shandaweel-1 66 168 32.2 339 3
Shandaweel-2 66 230 "34.0 342 2
Shandaweel-3 67 245 321 35,7 1
Shandaweel-4 65 281 35.6 28.5 6
Shandaweel-5 68 233 35.3 323 4
Shandaweel-6 69 233 35.4 31.4 5
Deorado 66 158 34.1 273 7
Mean 67 221 34.1 319

C.V. (%) 1.0 274 1.0 16.0

L.S.D (0.05) 1.0 90 0.3 8.0

Sids

Shandaweel-1 70 158 33 26.2 2
Shandaweel-2 69 191 31 27.9 1
Shandaweel-3 69 190 28 23.9 5
Shandaweel-4 68 170 31 26.2 2
Shandaweel-5 70 178 34 24.7 4
Shandaweel-6 69 198 38 25.7 3
Dorado 69 128 26 21.0 6
Mean 69 173 32 251

C.V. (%) 0.8 2.3 2.3 15.8

L.S.D (0.05) 0.8 59 1.1 32

South Tahrir

Shandaweel-1 95 121 31.0 14.2 1
Shandaweel-2 92 135 34.0 14.0 2
Shandaweel-3 9% 123 31.5 111 6
Shandaweel-4 93 139 32.0 13.8 3
Shandaweel-5 96 138 32.0 11.6 5
Shandaweel-6 94 130 30.3 12.3 4
Dorado 101 98 320 10.1 7
Mean 95 126 31.8 12.4

C.V. (%) 34 11.0 4.0 16.6

L.S.D (0.05) 5.0 20.4 1.7 31
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Table 4. Average grain yield and other traits of six-grain sorghum
hybrids combined over 3 locations during three
successive years (1996-1998).

Hybrid & 50 % Plant 1000 Grain Rank.

Variety flower height kernel yield
(days) (cm) weight  (ard/fed)
(gm)
1996
Shandaweel-1 73 117 378 22.7 3
Shandaweel-2 74 147 40.3 239 2
Shandaweel-3 69 138 39.2 19.5 6
Shandaweel-4 69 138 36.8 19.7 5
Shandaweel-5 72 146 39.2 20.9 4
Shandaweel-6 72 150 41.3 24.8 1
Dorado 72 136 408 17.1 7
Mean 72 138 39.4 21.1
C.V. (%) 1.1 1.6 43 6.8
L.S.D (0.05) 1.1 31 2.4 2.0
1997
Shandaweel-1 70 136 29.1 23.0 [
Shandaweel-2 69 168 30.8 252 3
Shandaweel-3 70 187 31.3 244 4
Shandaweel-4 65 179 29.4 26.2 2
Shandaweel-5 67 181 30.0 239 S
Shandaweel-6 76 i%0 324 273 1
Dorado 69 129 314 21.0 7
Mean 69 167 30.6 24.4
C.V. (%) 8.9 3.3 22 4.4
L.5.D (0.05) 2.2 4.5 05 09
1998
Shandaweel-1 77 149 316 26.2 2
Shandaweel-2 75 185 34.0 27.9 1
Shandaweel-3 77 186 27.3 23.9 6
Shandaweel-4 75 197 338 26.2 3
Shandaweel-5 78 183 33.7 24,7 5
Shandaweel-6 77 187 329 257 4
Dorado 79 128 33.1 21.0 7
Mean 77 173 33.0 251
C.V. (%) 2.6 20.7 2.1 158
_LS.D (0.05) 1.6 29,4 1.0 3.2
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In 1997, Shandaweel-6 ranked 2 at Shandaweel and first at both
Fayoum and Nubaria stations (Table 2), however, at Shandaweel, the hybrid
Shandaweel-2 ranked first and was significantly higher yielding than all
other hybnids. At Nubaria, both Shandaweei-6 and Shandaweel-2 were not
significantly different. On the other hand, at Fayoum Shandaweel-6 bad
significantly higher yield than all other hybrids.

In 1998, although Shandaweel-6 ranked s 3 and 4™ al
Shandaweel, Sids and South Tahrir, respectively, its vyield was not
significantly different from all other hybrids (Table 3) showing higher
yields at all locations. At South Tahrir location, due to poor fertility level
and low water holding capacity, the productivity of the soil at this area was
very low and differentiation among varieties or hybrids depends on
tolerance to such conditions. The hybrids Shandaweel-1, 2, 4 and 6 were
among those hybrids which can withstand such circumstances and attain
satisfactory yield.

Combined data over locations (Table 4) show that Shandaweel-6
ranked first in 1996 and 1997 and was significantly higher yielding than all
other hybrids except Shandaweel-2 which was not significantly different
from Shandaweel-6 in 1996 season. In 1998, grain yield of Shandaweel-6
(25.7 ard/fed) ranked the 4™; however, it was not significantly different from
that of Shandaweel-2, Shandaweel-1 and Shandaweel-4 which ranked 1%,
2™ and 3", respectively.

Productivity of Shandaweel-6 compared with the three other released
hybrids viz. Mina, Shandaweel-2 and Horas sorghum hybrids in on-farm
trails across 7 Governorates in Upper Egypt are shown in Table (5). The
presented data show that Shandaweel-6 hybrid had a satisfactory yield
compared with other released hybrids. However, it is worthnoting that grain
yield productivity of a given hybrid is not the only criterion for its release,
but other features of economic value to growers such as grain color, kernel
size, early maturity, tolerance to major diseases...etc. should be taken into
consideration. Shandaweel-6 is characterized by several favourable
characteristics in addition to its high yielding potential as compared with
other released hybrids. These include medium plant height (170-200 cm),
with stay-green and juicy stalks and leaves after physiological maturity,
medium flowering date {70-77 days), long panicle (35-38 cm), semi-
compact head with long exersion, white bold kernels (30-35 gm/1000
kernels), and resistance to downy mildew, leaf blight, stalk rot and long
smut disease. 1t can be planted at a high population density of 50-60
thousand plants/feddan. Shandaweel-6 was released for commercial
production in 2000.
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Table 5. Productivity of the released hybrid (Shandaweel-6)
compared with other released hybrids in observation
field across 7 Governorates in Upper Egypt, 1998

. Grain vield {(ard/fed
Governorates Sites Mena  Shand.2 éhand-ﬁ) Horas
Giza El-Badrasheen 2188 21.64 21,38 21.23
El-Ayat 21.75 21.24 20.13 20.23
Atfeih 20.56 20.69 20.88 20.08
Mean 21,40 21.19 20,80 20.51
Bani Suif El-Wasta 17.78 16.91 17.13 16.51
Nasser 18.93 16.98 17.03 19.56
Bani Suif 17.27 17.37 16.90 19.42
Ahbnasia 19.27 16.81 18.48 17.62
Mean 18.31 17.02 17.38 18,28
El-Fayoum El-Fayoum 20.37 17.26 17.08 21.17
Sanorsa 20,37 17.08 16.21 19.27
Tammia 20.09 16.64 16.34  19.49
Ebshawi 18.07 17.74 16.15 19.84
Esta 19.31 16.50 16.60 19.43
Mean 19.71 16.84 16.48 19.84
Assiut E}-Kossia 21.60 20.91 21.41 21.34
Manfalout 21.83 20,66 21.41 21.57
Assiut 20.61 20.91 20.31 19.49
Abnoub 20.67 21.44 19.17 21.46
Mean 21.81 20.98 20.57 20.96
Sohag Tema 21.38 21.15 21.37 21.20
Gohainah 20,25 17.74 20.38 21.74
El-Marghah 19.54 17.04 17.97 22.32
Sohag 19.01 14.29 18.47 17.61
Mean 19.30 18.31 19.55 20.74
Quena Abotesht 20.72 20,39 17.99 20.85
Quena 16.46 16.90 16.03 20.18
Keft 20.62 21.66 17.25 21.04
Mean 19.27 19.65 16.99 20,69
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