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Abstract

Two field experiments were conducted in the Agricultural Research Station
at Arab El-Awamer, Assiut Governorate, during the two growing seasons of
2014 and 2015 to investigate the response of two grain sorghum genotypes pro-
ductivity to bio- and nitrogen fertilizer in newly reclaimed soil. The randomized
complete block design using split-split-plot with four replications was employed,
where the genotypes (Hybrid 305 and Dorado i.e. G; and G;) were allocated in
the main plots, while nitrogen fertilizer rates (60, 90 and 120 kg N/fed i.e. Ny, N,
and N3;) were assigned in the sub-plots and bio-fertilizer (0, Microbin and Ni-
trobin i.e. By, By and B,) were fixed in the sub-sub-plots. The grains of sorghum
genotypes were sown on 13" and 17" June in the first and second seasons, re-
spectively. The plot area was 12 m’ including 4 ridges of 60 cm apart with 4 m
length.

The results could be summarized as the following:

- Hybrid 305 genotype surpassed the Dorado variety and gained the highest
mean values of the plant height, panicle length, panicle weight and grain
yield/fed, while the Dorado variety gave the highest mean values of panicle
width and 1000 grain weight in both seasons.

- The all studied traits increased by increasing N fertilizer rates and the
maximum values were achieved by the highest N fertilizer rate (120 kg N/fed.) in
both seasons.

- The Microbin bio-fertilizer recorded the highest mean values for the all
studied traits in both seasons, but Nitrobin bio-fertilizer recorded the heaviest
1000 grain in the 1* season only.

- The GyxN; (Hybrid 305 x 120 kg N/fed.) interaction treatments gave the
maximum values for panicle weight in both seasons and grain yield/fed. in the 2™
season, as well as G;xN, (Hybrid 305 x 90 kg N/fed.) gave the maximum values
for grain yield/fed. in the 1* season. Moreover, the maximum grain yield/fed.
(18.89 and 14.62 ard.) were obtained by G1xB1 (Hybrid 305 x Microbin) interac-
tion treatments in the 1*" and 2™ seasons, respectively.

- In general, the first order interaction; N;xB, (60 kg N/fed. x without bio-
fertilizer) interaction treatment gave the lowest mean values for the all studied
traits in both seasons.

- The highest mean values for panicle weight and grain yield/fed. were re-
corded by G;xN3xBy (Hybrid 305 x 120 kg N/fed. x without bio-fertilizer) and
G1xN,xB; (Hybrid 305 x 90 kg N/fed. x Microbin) interaction treatments in the
1* season, respectively.
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Introduction

Grain sorghum (Sorghum bi-
color (L.) Moench) is one of the
fourth important food grain crop of
the world. The quick spreading of
high yielding genotypes changed the
scenario of sorghum production in
Egypt. As well as, the suitable geno-
type with genetic potential is impor-
tant to achieve high yielding, pro-
duction. Mohamed (2002) noticed
that plant height, panicle length,
panicle width, panicle weight, seed
index and grain yield/fed. were af-
fected significantly by sorghum cul-
tivars in both seasons. El-Aref et al.
(2005) showed that the sorghum cul-
tivars exerted a significant influence
on the plant height, 1000 grain
weight and grain yield/fed. Shan-
daweel-2 hybrid was superior for all
characters under study, compared to
Dorado variety. Singh et al. (2012)
indicated that grain yield was sig-
nificantly affected by tested sorghum
genotypes in both season. Rahman et
al. (2013) confirmed that the varie-
ties had significantly effect on plant
height, 1000 grain weight and grain
yield/fed. Mahama et al. (2014) con-
cluded that the sorghum hybrids
were superior to inbred lines for
grain yield. Gad, Ayat (2015)
showed that plant height, panicle
length, panicle width, panicle
weight, 1000 grain weight and grain
yield/fed. were affected significantly
by the Giza 15 and Dorado cultivars
in both season. Sheleme et al. (2015)
found that sorghum genotypes dif-
fered significantly in plant height,
1000 grain weight and grain yield,
and the highest values for this traits
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were recorded by Lalo variety. Sar-
miso (2016) denoted that the panicle
length was affected by sorghum va-
rieties.

Fertilizers are rich source of
plant nutrient required for increased
crop productivity. It is essential to
know the best level of fertilizers ap-
plication for getting a higher crop
yield, so that the maximum benefits
could be achieved. Nitrogen is one of
the major macronutrients that are
most limiting in grain sorghum pro-
duction worldwide. Allam et al.
(2002) stated that the application of
nitrogen fertilizer exerted a signifi-
cant influence on panicle weight,
seed index and grain yield of sor-
ghum. El-Aref et al. (2005) reported
that grain sorghum cultivars affected
significantly by nitrogen fertilization
and increase panicle weight, 1000
grain weight and grain yield. Miko
and Manga (2008) declared that ni-
trogen exerted significantly influence
on plant height and grain yield. Zand
et al. (2014) concluded that the ef-
fect of nitrogen application rate was
significant for grain yield, but it did
not significant for 1000 grain weight.
Gad, Ayat (2015) found that the ap-
plication of NPK fertilizers exerted
significantly influence on plant
height, panicle length, panicle width,
panicle weight, seed index and grain
yield/fed. Sujathamma et al. (2015)
showed that application of 100%
recommended dose of NPK fertilizer
to sorghum plants recorded the high-
est mean values for panicle length
and grain yield/ha. Sarmiso (2016)
declared that the panicle weight,
1000 kernel weight and grain
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yield/ha and statistically significant
different for N rates, but the panicle
length was not significant different
to nitrogen rates.

Bio-fertilizer reduce the use of
chemical fertilizer which causes pol-
lution of aerial and soil environment,
as well as it have detrimental effects
on human and animal health. In ad-
dition, the positive influence of bio-
fertilizer on soil fertility, organic
matter content, enzymes, microbial
population, crop yield and quality
has been demonstrated in the works
of many researches. Ponnuswamy et
al. (2002) denoted that the highest
grain yield of sorghum was achieved
in incorporation of 100% NPK,
Azospirillum and phosphorus solubi-
lizing bacteria (PSB). Ahmed, Manar
(2009) concluded that the highest
corn grain yield obtained from in-
oculated with bio-fertilizer and 80 kg
N/fed. Akbari et al. (2009) men-
tioned that combination of bio- and
chemical fertilizer increased plant
height and grain yield in sunflower.
Amal et al. (2010) found that the
combined inoculation with Azoto-
bacter vinelandlii and Pseudomonas
flurescens surpassed the single in-
oculation in all characters of sor-
ghum. Baral and Adhikari (2013)
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observed that inoculation of Azoto-
bacter increased 15 to 35% grain
yield for maize over non-inoculated
treatments. Kushwaha er al. (2014)
mentioned that inoculation of PSB
(phosphorus  solubilizing bacteria)
combination with Azospirillum in-
creased grain yield of sorghum.
Ibrahim et al. (2015) concluded that
application of Microbin + 90 kg
N/fed. gave the highest values of 100
grain weight and grain yield of
maize. Thus, suitable cultivars,
proper nutrition and bio-fertilizers
are very important to get higher
yield. Hence, the present study was
undertaken to find out the response
of two grain sorghum genotypes
productivity to bio- and mineral fer-
tilizer in newly reclaimed soil.
Materials and Methods

The present investigation was
carried out in the Agricultural Re-
search Station, at Arab El-Awammer
in Assiut Governorate during the two
growing seasons of 2014 and 2015 to
study the response of two grain sor-
ghum genotypes productivity to bio-
and mineral fertilize in the newly re-
claimed soil. The soil used for these
experiments was sandy and its struc-
ture as presented in Table 1.
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Table 1. Some soil physical and chemical properties of the experimental site before

cultivation.
- Physical properties:
. Pa.rtlcl.e size Texture | O.M | CaCO, Moisture c?nzent AW
distribution (%) class (%) (%) (volumetric %) (%)
Sand | Silt | Clay ’ “ Isp.[FC.[wp | "
89.9 7.1 | 3.0 Sandy | 0.25 309 233109 | 4.5 6.5
-Chemical properties
EC Soluble cations Soluble anions Available Total
pH (meq/L) (meq/L) .
1:1) dS/m CO + phosphorus | nitrogen
. 1:1 ++ ++ + + 3 - 0
(1:1) |Ca” |Mg | Na" | K HCO; Cl (ppm) (%)
8371 033|143 ]| 1.16 {0.19]0.75 1.68 1.47 8.31 0.0125

O.M: Organic matter,

S.P.: Saturation point,
F.C.: Field capacity, W.P.: Wilting point,

A.W.: Available water

Experimental Design:

The field experiment was car-
ried in a randomized complete block
design (RCBD) using a split-split
plot arrangement with four replica-
tions. The genotypes (Hybrid 305
and Dorado) were asigned in the
main plot, while the N-mineral fertil-
izer (60, 90 and 120 kg N/fed.) were
allotted in the sub plot and bio-
fertilizer (Zero, Microbin and Ni-
trobin) were fixed in the sub-sub
plots.

Prior to sowing, seed inocula-
tion was carried out using bio-
fertilizers of nitrogen fixing bacteria
(NFB). The first group of NFB are
Azospirillum braselence + Azotobac-
ter chrococcum combined with PDB
(i.e., phosphorus dissolving bacteria
of Bacillus megatherium) are in a
form of the commercial bio-fertilzier
Microbin. The second group of NFB
are Azospirillum ssp. + Azotobacter
in the form of the commercial bio-
fertilizer 'Nitrobin'. Both produced
by the agriculture Microbiology Re-
search Department, Soil Water and
Environmental Research Institute,
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Agric. Res. Center, Ministry of Ag-
riculture, Giza, Egypt. Seed inocula-
tion was performed by mixing
teosinte grains with the appropriate
Mcirobin and Nitrobin using Arabic
gum as adhesive material. The
coated grains were then air dried in
shade for minutes and swan immedi-
ately. Since there has been farming
in sandy soil have been double the
amount of Microbin and Nitrobin
this was the first batch, while the
second batch was after the first hoe
one. Mixing the amount of bio-
fertilizer with amount of sand and
then added in hill under each plant
and coverage.

Sorghum  genotypes  were
planted on 13" and 17" June in the
first and second season, respectively.
After three weeks from planting,
plants were thinned into two plants
per hill. The preceding crop was
wheat in both seasons. All other ag-
ricultural practices were carried out
as recommend for grain sorghum in
both seasons

The plot area was 12 m® (3x4)
including 4 ridges of 60 cm apart at



Assiut J. Agric. Sci., (47) No. (6-1) 2016 (34-48)
Website: http://www.aun.edu.eg/faculty agriculture

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

spacing 20 cm between hills. Nitro-
gen fertilizer in the from ammonium
nitrate (33.5% N) was divided into
four equal doses: (1) The first dose
was added after 10 days from sow-
ing. (2) The second dose was added
after 30 days from sowing. (3) The
third dose was added after 37 days
from sowing. (4) The fourth dose
was added after 45 days from sow-
ing.

Recommended rate of phospho-
rus 15.5% P,0, (150 kg fed! as
mono-super phosphate) and potas-
sium 48% K,0 (50 kg fed™) was ap-
plied after 10 days from sowing.
Characters, sampling and meas-
urement:

Data were recorded by using
competitive plants from each sub-
sub plot (12 m%). A plant was con-
sidered competitive when it was
guarded from four sides, i.e. two
sides on the same ridge and the other
two sides on the adjacent ridges.
Random samples of five plants were
chosen from the four inner rows of
every sub-sub plot.

The following characters were
recorded:

Plant height (cm): measured
from soil surface to the tip of the
panicle, panicle length (cm): meas-
ured from the base to the tip of the
panicle, panicle width (cm), seed in-
dex (g): i1s recorded by weight of
1000 grain from each plot, grains
weight/panicle (gm) and grain
yield/fed: It was estimated from the
plot area in Kg/ plot and converted
into ardab /fed.

Statistical analysis
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The obtained data from each
season were exposed to proper sta-
tistical analysis of variance accord-
ing to Gomez and Gomez (1984) us-
ing the MSTAT-C Statistical Soft-
ware Package described by Co-Stat
(2004).The revised least significant
difference (RLCD) at 5% level of
probability were computed to detect
the difference among means.

Results and Discussion

Main effects:

Data in Table 2 revealed that
the most studied traits i.e. plant
height, panicle length, grains
weight/panicle, 1000 grain weight
and grain yield/fed. had a signifi-
cantly affected by sorghum geno-
types, except panicle width did not
significantly affected by this trail in
both seasons. The highest main val-
ues for plant height, panicle length,
panicle weight and grain yield/fed.
were recorded by Hybrid 305 geno-
type in both season, whilst the high-
est mean values for panicle width
and 1000 grain weight were recorded
by Dorado variety in both seasons.
The results mean that the Hybrid 305
genotype was the effective for
achieving the maximum mean values
of the all studied traits except panicle
width and 1000 grain weight. The
differences between the genotypes
could be attributed the genetic make
up. These results are in conformity
with those reported by El-Aref ef al.
(2005), Singh et al. (2012), Rahman
et al. (2013), Mahama et al. (2014),
Gad, Ayat (2015), Sheleme et al.
(2015) and Sarmiso (2016).
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Table 2. Main effects of genotypes (G), nitrogen fertilizer (N) and bio-fertilizer (B) on the plant height, yield components and yield for
grain sorghum in 2014 and 2015 seasons.

Characters Plant height Panicle length Panicle width Grains weight/ 1000 grain Grain yield/fed.
(cm) (cm) (cm) panicle (g) weight (g) (ard.)
Main effect 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Genotypes (G)
G, 159.25 | 163.88 | 26.46 | 26.05 6.11 7.63 37.02 30.00 | 22.90 | 22.12 16.21 13.76
G, 95.28 | 113.64 | 19.561 | 21.41 6.27 8.42 2944 | 2446 | 24.95 24.57 13.82 11.31
F_test %k %k %k * NS NS %k %k * %k * %k
Nitrogen (N)
N, 122,71 | 136.42 | 22.16 | 22.73 6. 24 8.1 29.83 24.07 | 23.42 | 22.89 13.67 11.17
N, 129.17 | 138.42 | 23.06 | 23.54 6.08 7.98 34.51 26.13 23.44 | 23.11 15.67 12.19
N; 129.92 | 141.41 | 23.82 | 2493 6.25 7.99 35.35 3149 | 2491 24.92 15.72 14.24
RLSD 5% 4.55 3.63 1.31 0.51 0.6 0.5 1.12 0.85 1.57 0.67 0.42 0.32
Bio-fertilizer (B)
By 127.5 | 135.13 | 22.03 22.78 5.86 7.89 3292 | 2448 | 22.83 22.59 14.29 11.43
B, 130.13 | 141.71 | 24.01 24.42 6.48 8.23 3444 | 29.83 2434 | 23091 16.12 13.58
B, 124.17 | 139.42 | 22.99 24 6.24 7.96 3232 | 2738 | 24.62 | 23.53 14.65 12.59
F_test NS * %k %k %k * NS %k * %k %k %k
RLSD 5% 7.88 4.3 1.08 0.63 0.3 0.24 3.32 0.91 1.47 0.79 1.04 0.45

G; = Hybrid 305, G, = Dorado, N; = 60 kg N/fed., N, = 90 kg N/fed., N3 = 120 kg N/fed.,
By = Without bio-fertilizer, B; = Microbin and B, = Nitrobin.
*, ** indicated to significantly and highly significantly at 5% and 1% levels of probability, respectively.

N.S. = Non-significant differences.

RLSD=Revised Least Significant Difference.
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Regarding to nitrogen fertilizer
rates, the results in Table 2 showed
that the plant height, panicle length,
panicle weight and grain yield/fed. in
both seasons, as well as 1000 grain
weight in the 2" season exerted sig-
nificantly influence by the nitrogen
fertilizer rates, whilst the panicle
width in both season and 1000 grain
in the 1% season did not significant
affected by this trail. In general, the
all above studied traits increased by
increasing N fertilizer rates and the
maximum mean values  were
achieved by the highest N fertilizer
rate (120 kg N/fed.) in both seasons.
It clear from these data that N fertil-
izer to grain sorghum enhanced the
vegetative growth of the plants, in-
creased photosynthetic activity and
metabolites required to produce wide
and heavy panicles, increase grains
weight and consequently, reacted
grain sorghum yield. Gebremarium
and Assefa (2015) mentioned that
the application of N-fertilizer sig-
nificantly increased the plant height,
panicle length, yield per panicle, 100
grain weight and grain yield over the
control. These results are coincided
with those mentioned by Allam et al.
(2002), El-Aref et al. (2005), Miko
and Manga (2008), Zand et al.
(2012), Sujathamma et al. (2015)
and Gad, Ayat (2015). However, she
was reported that the panicle length
was not significant different to nitro-
gen rates.

Concerning with the bio-
fertilizers, the data in Table 2 de-
clared that the bio-fertilizer exerted a
significant influence on the plant
height and grains weight panicle in
the 2" season, as well as in both sea-
sons reacted significantly on panicle
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length, panicle width, 1000 grain
weight and grain yield/fed. The Mi-
crobin bio-fertilizer gave the tallest
plants, the longest panicle, the widest
panicle, the highest panicle weight,
the heaviest 1000 grain and the
maximum grain yield in both sea-
sons, except 1000 grain weight in the
2" season. Similar findings were
concluded by Ponnuswamy et al.
(2002), Ahmed, Manar (2009), Amal
et al. (2010), Kushwaha ef al. (2014)
and Patil (2014).

Interaction effect:

Data in Table 3 cleared that
genotypes x nitrogen fertilizer (GxN)
interaction had a significantly effect
grains weight/panicle in both seasons
and grain yield/fed. in the 1% season
only. The other traits did not show
any significant in both seasons. The
heaviest panicle weight (39.82 and
34.18 g) were realized by G;xNj;
(Hybrid 305 x 120 kg N/fed.) inter-
action treatments in both seasons.
Also, the maximum grain yield/fed.
(17.68 ard.) followed by (17.13 ard.)
were realized by G;xN, (Hybrid 305
x 90 kg N/fed.) followed by G3xNj;
(Hybrid 305 x 120 kg N/fed.) inter-
action treatment in the 1% season
without significant difference be-
tween them, as well as in the 2™ ea-
son the maximum grain yield/fed.
(15.38 ard.) was realized by GxNj;
(Hybrid 305 x 120 kg N/fed.) inter-
action treatment. On the other hand,
the thinnest panicle weight (27.65
and 21.90 g) and the minimum grain
yield/fed. (13.51 and 10.16 ard.)
were realized by G,xN; (Dorado va-
riety x 60 kg N/fed.) interaction
treatment in the 1% and 2™ seasons,
respectively. Sheleme et al. (2015)
mentioned that there was significant
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interaction effect of N rates and sor-
ghum genotypes on most of the pa-
rameters  studied.  Significantly
higher grain yield was obtained in
response to the application of 92 kg
N/ha with Lalo genotype as com-
pared with local wvariety. Similar
findings were confirmed by Azam et
al. (2015) and Gad, Ayat (2015).

With attention to the GxB
(genotypes x bio-fertilizers) interac-
tion, the data in Table 4 showed that
the GxB interaction exerted signifi-
cantly influence on the grain
yield/fed. in the 1** season only. The
other all studied traits did not show
any significant for this trail in both
seasons. The maximum values grain
yield/fed. (18.89 and 14.62 ard.)
were achieved by GxB; (Hybrid 305
X Microbin) interaction treatments,
while the minimum grain yield/fed.
(14.00 and 10.15 ard.) were achieved
by G,xB, (Dorado variety x without
bio-fertilizer) interaction treatments
in the 1" and the 2™ seasons, respec-
tively.

With respect to NxB (nitrogen
fertilizer x bio-fertilizer) interaction,
the results in the Table 5 pointed out
that the NxB interaction exerted sig-
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nificantly influence on the all studied
traits, except 1000 grain weight did
not significant by this trail in both
seasons. The N;xB; (60 kg N/fed. x
Microbin) interaction treatment gave
the widest panicle (6.68 and 8.74
cm) in the 1% and 2" seasons, re-
spectively. Also, NxB; (90 kg
N/fed. x Microbin) interaction treat-
ment gave the tallest plant (132.50
cm) and the maximum grain
yield/fed. (17.82 ard.) in the 1* sea-
son. Moreover, the N3;xB; (120 kg
N/fed. x Microbin) gave the longest
panicle (25.87 cm) and the heaviest
panicle (31.66 g) in the 2™ season.
On the other hand, the N;xB, (60 kg
N/fed. x without bio-fertilizer) inter-
action treatment gave the lowest
mean values for all the studied traits
in both seasons. Patil (2014) showed
that sorghum grain yield was 44%
higher when seed were treated with
Azospirillum and applied with 50%
RRN (recommended rate of nitro-
gen) compared the control. Similar
results were demonstrated by Pon-
nuswamy et al. (2002), Akbari et al.
(2009), Ahmed, Manar (2009) and
Ibrahim et al. (2015).
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Table 3. Interaction effect of genotypes (G) and nitrogen fertilizer (N) on the plant height, yield components and yield for grain sor-
ghum in 2014 and 2015 seasons.

Characters| Plant height Panicle length Panicle width Grains weight/ 1000 grain Grain yield/fed.
Intera (cm) (cm) panicle (g) weight (g) (ard.)
(GxN) 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015

N, 152.25 | 162.50 | 25.78 24.82 6.13 7.48 32.01 26.24 22.29 21.50 13.82 12.18
G, N, 162.17 | 162.83 | 26.82 26.12 5.94 7.68 39.23 29.58 22.23 21.89 17.68 13.73
N; 163.33 | 166.25 | 26.78 27.23 6.26 7.73 39.82 34.18 24.19 22.97 17.13 15.38
N; 93.17 | 110.33 | 18.53 20.63 6.35 8.72 27.65 21.90 24.56 24.27 13.51 10.16
G, N, 96.17 | 114.00 | 19.30 20.96 6.23 8.29 29.79 22.68 24.66 24.34 13.65 10.65
N3 96.50 | 116.58 | 20.85 22.64 6.24 8.25 30.88 28.79 25.64 25.10 14.31 13.11
F-test N.S N.S N.S N.S N.S N.S ok * N.S N.S ok N.S
RLSD 5% 7.85 6.68 2.78 0.97 0.85 0.96 1.7 1.38 2.79 1.42 0.6 0.95

G = Hybrid 305, G, = Dorado, N; = 60 kg N/fed., N> =90 kg N/fed., N3 = 120 kg N/fed.,

*, ** indicated to significantly and highly significantly at 5% and 1% levels of probability, respectively.
N.S. = Non-significant differences.

RLSD=Revised Least Significant Difference.
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Table 4. Interaction effect of genotypes (G) and bio-fertilizer (B) on the plant height, yield components and yield for grain sor-

ghum in 2014 and 2015 seasons.

Characters Plant height Panicle length Panicle width Grains weight/ 1000 grain Grain yield/fed.
(cm) (cm) (cm) panicle (g) weight (g) (ard.)
%gg;'“’ 2014 | 2015 | 2014 | 2015 | 2014 | 2015 | 2014 | 2015 | 2014 | 2015 | 2014 | 2015
B, 161.42 | 160.83 | 2598 | 25.27 5.88 7.64 3598 | 2691 | 21.82 | 21.54 | 14.57 | 12.71
G, B, 163.42 | 165.58 | 27.39 | 26.50 6.34 7.73 39.74 | 32.58 | 23.43 | 22.56 | 18.89 | 14.62
B, 152.92 | 165.17 | 26.00 | 26.39 6.12 7.52 35.34 | 30.51 | 23.46 | 22.25 15.17 | 13.97
B, 93.58 | 109.42 | 18.08 | 20.29 5.85 8.14 29.87 | 22.04 | 23.84 | 23.63 14.00 | 10.15
G, B, 96.83 | 117.83 | 20.63 | 22.33 6.61 8.72 29.15 | 27.09 | 25.25 | 25.26 | 13.34 | 12.54
B, 95.42 | 113.67 | 19.97 | 21.61 6.37 8.40 2930 | 24.25 | 25.77 | 24.82 | 14.12 | 11.22
F-test N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S ok N.S
RLSD 5% 10.53 | 8.95 2.94 1.4 0.64 0.38 3.96 2.13 2.93 1.66 1.53 1.04

G = Hybrid 305, G, = Dorado, By = Without bio-fertilizer, B; = Microbin and B, = Nitrobin.

*, ** indicated to significantly and highly significantly at 5% and 1% levels of probability, respectively.

N.S. = Non-significant differences.
RLSD=Revised Least Significant Difference.
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Table 5. Interaction effect of nitrogen fertilizer (N) and bio-fertilizer (B) on the plant height, yield components and yield for grain
sorghum in 2014 and 2015 seasons.

Characters Plant height Panicle length Panicle width | Grains weight/ 1000 grain Grain yield/fed.
(cm) (cm) (cm) panicle (g) weight (g) (ard.)

Interact.

(NxB) 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015

B, | 125.88 | 12438 | 18.85 | 21.10 5.53 7.55 2745 | 1985 | 2225 | 21.70 | 11.55 9.21

N, B, | 125.88 | 143.13 | 23.80 | 23.48 6.68 8.74 31.15 | 27.32 | 24.02 | 24.04 | 1430 | 12.68

B, | 116.38 | 141.75 | 23.83 | 23.60 6.53 8.01 30.88 | 25.04 | 24.00 | 2292 | 15.14 | 11.62

By, | 126.38 | 136.38 | 22.35 | 22.43 5.80 7.79 30.87 | 2222 | 22.17 | 2233 | 14.09 | 10.55

N, B, | 132.50 | 142.00 | 23.94 | 23.90 6.38 8.19 37.46 | 30.51 | 24.33 | 23.55 | 17.82 | 14.12

B, | 128.63 | 136.88 | 22.89 | 24.29 6.08 7.98 35.20 | 25.67 | 23.82 | 2346 | 15.09 | 1191

By, | 130.25 | 144.63 | 24.90 | 24.81 6.25 8.34 4046 | 31.36 | 24.06 | 23.73 | 17.21 14.53

N; B, | 132.00 | 140.00 | 24.30 | 25.87 6.38 7.75 3472 | 31.66 | 24.65 | 24.14 | 16.23 | 13.94

B, | 127.50 | 139.63 | 22.25 | 24.11 6.13 7.89 30.88 | 31.43 | 26.03 | 24.23 | 13.72 | 14.25

RLSD 5% 15.94 7.16 1.98 1.24 0.60 0.38 4 1.66 3.58 2.03 1.96 0.81

N; =60 kg N/fed., N, =90 kg N/fed., N3 = 120 kg N/fed.,

By = Without bio-fertilizer, B; = Microbin and B, = Nitrobin.

*, ** indicated to significantly and highly significantly at 5% and 1% levels of probability, respectively
N.S. = Non-significant differences.

RLSD=Revised Least Significant Difference.
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Table 6. Interaction effect of genotypes (G), nitrogen fertilizer (N) and bio-fertilizer (B) on the plant height, yield components and
yield for grain sorghum in 2014 and 2015 seasons.

aracters Plant height (cm) Panicle length (cm) Panicle width (cm)

2014 2015 2014 2015 2014 2015

zgt;;im By | B. | B, | By | B | B, | By | B | B, | By | By | B, | By | By | B, | By | By | B,

N; |[161.00]156.75/139.00|148.00(169.00(170.50(22.25|27.40]27.70|23.50{25.15|25.80| 5.63 | 6.40 | 6.38 | 7.28 | 7.75 | 7.43

G1 | Ny [159.00]165.50[162.00|161.75]|165.50|161.25|26.55|27.83|26.08|25.35]/26.30/26.70| 5.70 | 6.15 | 5.98 | 7.58 | 7.88 | 7.58

N; [164.25]/168.00|157.75|172.75[162.25[163.75|29.15|26.95|24.25]|26.95|28.05|26.68| 6.30 | 6.48 | 6.00 | 8.08 | 7.58 | 7.55

N; [90.75 | 95.00 | 93.75 {100.75|117.25|113.00|15.45|20.20|19.95|18.70{21.80({21.40| 5.44 | 6.95 | 6.68 | 7.83 | 9.73 | 8.60

G2 | N; ]193.75]99.50 | 95.25 [111.00(118.50{112.50|18.15|20.05|19.70|19.52|21.50|21.88| 5.90 | 6.60 | 6.18 | 8.00 | 8.50 | 8.38

N; |96.25|96.00 | 97.25 |116.50(117.75|115.50|20.65|21.65|20.25|22.67|23.70|21.55| 6.20 | 6.28 | 6.25 | 8.60 | 7.93 | 8.23
F-test N.S N.S N.S N.S N.S N.S
RLSD 5% 22.62 14.88 4.3 2.43 1.1 0.66
aracters Grain weight / panicle (g) 1000 Grain weight (g) Grain yield/fed. (ard.)
2014 2015 2014 2015 2014 2015

zgt;l{;B) By | B. | B, | By | B | B, | By | B | B, | By | By | B, | By | By | B, | By | By | B,

N; | 2798 |36.79 | 31.26 | 22.13 | 29.23 | 27.35 |21.47|22.87|22.52]20.49|22.52|21.50{10.20|16.77|14.50|10.27|13.57|12.69

Gi | N, |31.47|4495|41.26|25.25|33.90 | 29.61 (20.40|24.02|22.26|21.50|22.15]22.00|14.14|22.21|16.70|11.72|15.74|13.74

N; | 48.50 | 37.48 | 33.50 | 33.37 | 34.60 | 34.58 {23.59|23.39|25.60|22.63|23.02|23.24|19.38|17.69|14.33|16.14|14.54|15.47

N; |26.92 | 2551 |30.51 | 17.56 | 25.40 | 22.74 (23.03|25.17|25.47]|22.90|25.57|24.35/12.90|11.84|15.78| 8.15 |11.79]10.55

G, | N, |30.26|29.97 | 29.15 | 19.20 | 27.13 | 21.73 |23.95|24.65|25.39|23.16|24.96|24.91|14.04|13.43|13.48| 9.38 |12.49|10.07

N; |32.41]31.96 | 28.26 | 29.36 | 28.73 | 28.28 |24.54|25.91|26.47|24.84|25.27|25.21|15.04|14.77|13.11|12.93]|13.35|13.04
F-test *x N.S N.S N.S *x N.S
RLSD 5% 5.84 3.68 5.04 2.87 2.9 1.53
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As for, the second order inter-
action GxNxB (genotypes x nitrogen
fertilizer x bio-fertilizer) interaction,
the results in Table 6 cleared that
GxNxB interaction exerted highly
significantly influence for panicle
weight and grain yield/fed. in the 1%
season only. The rest studied traits
did not show any significant differ-
ence for this trail in both seasons.
The G1xN;xBy (Hybrid 305 x 120 kg
N/fed. x without fertilizer) and
G,xN;xB; (Dorado variety x 60 kg
N/fed. x without fertilizer) gave the
heaviest panicle (48.50 g) and the
thinnest one (25.51 g) in the 1* sea-
son. Moreover, the G;xN,xB; (Hy-
brid 305 x 90 kg N/fed. x Microbin)
and G;xNxBy (Hybrid 305 x 60 kg
N/fed. x without bio-fertilizer) gave
the maximum grain yield/fed. (22.21
ard.) and the minimum one (10.20
ard.) in the 1* season. Generally, the
other studied traits the G; or G, with
N;xBy (Hybrid 305 or Dorado vari-
ety x 60 kg N/fed. x without bio-
fertilizer) gave the lowest mean val-
ues in both seasons.
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