Assiut Journal of Agricultural Science, Vol 33, No.2, 2002

RESPONSE OF SOME GRAIN SORGHUM
CULTIVARS TO PLANTING DENSITY AND
NITROGEN FERTILIZATION

Allam, A.Y *, G.R. El-Nagar*, M.M. Abdalla* and Nahef Ibrahim**
*Agron. Dept., Fac. of Agric., Assiut Univ.

**Agron. Dept., Fac. of Agric., Sohag, South Valley Univ.

Abstract: Two field experiments were
conducted at Assiut Univ. Exp. Farm
during 2000 and 2001 summer seasons
to study the response of four grain
sorghum cultivars (Dorado,
Shandaweel-2, Mina and Horus) to
planting densities (46,666, 70,000 and
140,000

fertilization (80, 100 and 120 kg
N/fed.)). The results indicated that
cultivars  differed  significantly in

panicle width, length and weight. Mina
cultivar had the widest and heaviest
panicles of 19.04 cm and 140.32 g,
while the longest panicles were
obtained from Horus cultivar (30.84
cm). Dorado cultivar had the lowest
values for the three traits. Cultivars also
exerted a significant influence on all
yield and yield components traits.
Mina cultivar had higher values of seed
index, grain yield/plant and feddan,
shelling % and nitrogen recovery as
compared with  other cultivars,
especially Dorado. The lowest values of
yield and its components were obtained
from cultivar Dorado except for
shelling % which was obtained from
Horus cultivar. The lowest number of
plants bearing heads/fed. was obtained
from Horus.
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plants/fed) and nitrogen

Plant densities exerted a significant
influence on panicle width and weight.
Dense planting decreased both panicle
width and weight as compared to those
less dense plants.
Increasing plant density from 46,666 to
70,000 or 140,000 plants/fed. increased
grain yield/fed., shelling % and
nitrogen recovery. Grain yield/plant
and seed index decreased by increasing
plant populationPlant density had
insignificant  influence on protein
content of grain sorghum.

Nitrogen  application increased
panicle width, weight and length.
Increasing N-rates from 80 to 100 or
120 kg N/fed. increased significantly

seed index, grain yield/plant and
feddan, shelling % and nitrogen .
recovery.

Protein percentage revealed
insignificant differences  between
cultivars. However, increasing N-rates

from 80 to 100 or 120 kg N/fed. .
increased significantly protein content
1n grain sorghum.

In general, many interactions
exerted significant effects on yield and
its components.  The highest grain
yield/fed. (28.65 ardab/fed.) was
obtained from Mina cultivar sown at




70,000 plants/ffed. and recerved 120 kg
N/fed

Shandaweel-2 sown al 140,000

This wvicld was similar plants/fed. and receiving the same
statisically to that obtamed [rom  amoum of nitrogen.
Introduction plants/fed  significantly dccreased

Grain sorghum (Sorghum bicolor
(L) Mocnch) 1s an important cereal
Similar 10

crop 1 Upper Egypt.
other ccreals, its vield 1s usually
affccted by  cultural practices,

Accordingly, the best procedure
required for the highest yield of the
cultivars must be identified

under  Upper Egypt

The  application  of
at a rate of 80 kg N/ha
increased significantly Brain
woeight/car,  1000-grain weight and
prain yield (Kumawat and Bansal,
1993, Mohammad and Hasan,
1993).

Raghcb and FEl-Nagar (1997)
rcported that the application of 125
kg Nffed produced the highest grain
vield of 15,1 ardab/fcd. under Upper
ifzypt  conditions. Gonzalcz and
Graterol (2000) indicated that yicld
and panicle length increascd with
inercasing N fertilizer rate,
Howcever, panicle lengih was greater
without fertidizer,

Nnew
espectally
conditions
mlrogen

In prain sorghum, plant density s
considered onc of the major factors
limsting gram vicld. Ewcis ef al,
{1992) reported that mcreasing plant
density of gramn  sorghum varicty
Dorado  from 70000 to 93,000

gramn  weight’/head and 1000-grain
weight.  However, grain vield/Fed.
wereased  sigmficantly  wath  the
increase wn plant population. Galal
(1997) found that decrcasing plant
population, by increasing Tl
spacmg, ncreased the panicle weight
as wcll as grain  wvicld/plant and
decreased the threshing ratc.  She
reported that plants sown at 70x30
em’ produced the highest panicie
weight,  seed index and  gram
vield/plani On the other hand,
highest number of plants/fed ac
harvest  was obtamnced when plants
were sown ab 30x20 em’  The
highest threshing ratc was obtained
when plants were sown at 60x20 cm”
or 50x20 em’. The responsc of grain
sorghum culuvars  to  plant
population was studied hy tnany
mvestigators such as Marwat ef of,
(1999), Paulpand1 efaf (1999) and
Gonzalez and Graterol {2000),

Concermning sorghum cultivars,
Wade ef al (1992} reported that
yield, vicld components, and quality
diffcred accordmg to cultivars Eid
er al. (1993) found that Giza i3
cultivar gavc the greatest grain yicld
as compared to Giza 3 and SEL
L0O7 El-Nagouly er al. (1997)
reported that each of the two new
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hybnds, Shandawcel-1 and
Shandaweel-2 had yicld increase
over Dorade by 419 and 6.12
ardabs per feddan i experimental
trial, and 11} and 2.26 ardabs per
feddan 1 farm tnals. Brogna et al
£2000) found that mean yield for the
nvbnds under studies ranged from
0.08 tha for Arprim cultivarto 9.1
t/ha tor DK34 cultivar.

The present study was undertaken
to determing the response of some
eramm  sorghum cultivars to plant
density  and  nitropen  fertilization
under Upper Egypt condition in order
to find out the opumum plant density
needed  for maximum  yield using
different levels  of  nitrogen
lertrlization.

viaterials and Methods

This vestipation was carried out
at the Expernimental Farm of Assit
University, doning  the summer of
2000 and 2001 scasons to study the
cffect of planting  density  and
nitrogen  ferolization on grain vield
and its  componenis of four grain
sorghum cultivars (Dorado.
sbhandaweel-2. Mina and [Horus)
The cxperunent was laid i a
completely randomized block design

with a split-split plot arrangement of
treatments using four replications.
Plot area was /400 fed The
preceeding crop was wheat 1o both
scasons. Thc cultivars were assigned
lo the main plot wlule plant densilies
(140,000, 70,000 and 46.660
plants/fed.) were fitted in the sub-
plot  The different densities were
obtained by planting on one side of
ridges 60 apart. with halls 10, 20 or
30 cm spaced aparl, respectvely
Nitrogen fertiization was added n
the form ol Ammonium mtrartc 33%
N (thrce rates of 80, 100, [20 kg
N/ed). The rates were distrihuied
randomly in the sub-sub plots. One-
half of N doses was applied after
three wecks atier planting and the
other half was added belore
flowering  with Irrigation  Sowing
dates for 2000 and 20001 scasons

were on  Junc 27th  and 235th.
respectively  Plants were thinned to
two plants per hill  after  full
emergence. All  other cultural
practices  were carned out as

recotnmended in prain sorghum for
both seasons

The physical  and  chemical
analysts  of so1l of expernnental sitcs
are presented in Table (1)

Table (1):Average of some physical and chemical charactenistics of the
experimental sitc over two growing scasons (2000 and 2001).

Chemical Analysis Mechanical Analysis

¢, pll Total | Pmgike | Kme/T100g | Sand | Silt | Clay | Texture

mnoh/em | 1 2.5 N % Sail sol Yo % Yo

467 732 | 0av 270 0 5] 124 [ 459 {417 [ Siltv Clay
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In each scasons, 2 random sample
of 1en guarded plants from each plot
was drawn and the following
characters werc recorded

1) Panicle width {cm).
2) Pamcle length (cm).
3) Panicle weight {g)

4) Grain yicld/plant (g).
3) Shelling %.

6) Seed index (g).

Furthermore, number of plants
bearing heads and gram  wvicld
(ardab/ted.) (Ardab= 160 kg) werc
calculated based on plot data

Protein percentage was
deternuned  in seed  samples
according to A O.A.C. (1980) using
kjeldah! method and was used to
calculate nitrogen recovery. kg/ted.

Dala were statistically analvzed
scparately for cach scason Dartlet
sl of variance homogencily was
carricd  out before the combined
analvsis  (Snedecor and Cochran,
[980)  Analysis of variance for all
characlecrs  was madce according to
Gomez and Gomez (1984). Means
were comparcd using L.S.D at 3%
level
Results and Discussion

Bartliet  test of homogeneity
indicated that the varnance of data of

both scasons was msignificant.
Thus. combined analysis was carred

out for data for all traits, vear effects
and s interachions with the factors
under investigation wWEre
msignificant  Aecordingly, means of
both scasons were calculated and are
given in the discussion below .

I - Panicle characters:

The combined analysis of the data
as shown i Table (2) revealed that
cultivars  exerted a  significant
mflucnec  on pancle width, length
and weight. It 1s clear from these
data that plants of Mina cultivar
were superior in pamcle width and
weight, while the longest panicle was
obtaimed from Horus plants as
comparcd to other cultivars. In
addition, plants of Dorado cultivar
had the lowest values for the three

traits. The differences  between
cnltivars 15 mamnly  duc to the
mteraction  between their  penclic

make up during prowth periods and
the cuvironmental [actors prevailing
during their development.  These
results are in agrecment with thosc
reported by Wade er af. (1992), Eid
et al. (1993), Mulik et af (1994).
Ragheb and El-Nagar (1997), Galal
(1997), Marwat et af. (1499), Khatik

el al (1999) and Brogna er af
(2000)
The  application of mitrogen

feribzer to  gram sorghum cultivars
sigmificant influcnce on
panicle widith and weight.  Data
revealed  that incrcasing N rates
increased panicle  width and woeight,

exerted a
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where  the maximum  value was
obtamed when the hmghest ratc was
apphied {120 kg N/Aed)  The
merease o opanicle width wheu N
rate mereased trom 80 (o 100 and
120 ki N/fed. were 6 13 and 8 38%
respectively.  Paniele weiglt percent
wicrease were 7.27 and 12 83% for
the  same  respective  rates  as

compared 10 the lowest rate 1t is
clear from these data that N
application  to  grain  sorghum

cnhanced  the vegsetative pgrowth of
the plants. inercased photosynthetic
actvity  and the metabolites required
1o producce vigorous prowth and
consequently  produced  wider and
heavier pamcles These resnlts are in
the same  ine with those reporied by
Powell and Hons (1992), Kumawat
angt Bansal (1993}, Mohamad er of.
(1998). Atha (1999) and Gonzalez
and Graterof (20040)

Plant densily excried a significant
aituence onky on panicle width and
weisht (Table 2) It s clear from
these data that densc plants had the
lowest panicle width and wceight
compared to wider spaced plants.
This 13 due to the fact that under
dense plants the competition betwecn
plants on envircnmental, particularly
ltght, and soil factors were lugher.
The ncrease in plant density tends to
decrease the photosynthetic activiey
«nd  consequently  produce  less
amount of metabolites.  Under lcss
dense  plants the activity of all
processes cspecially photosynthes:s

were  higher  and consequently the
plant has morc metabolites devored
to produce wider and heavier panicle
These results are supported by other
rescarchers such  as by Schatz of af
(1990),  Gowily  (1995), Galal
(1997), Patl et al (1999) and
Gonzalez and Graterol (2000)

The interaction between culuvars
and plant density or nitrogen
fertihizer. cxcrted significant
mflucnce on  pancle width  and
weight (Tablc 2) The highest values
of panicle width (1968 cm) was
oblamed from Mina cultivar when

sown at the lowest dense plants
(46.666/fed ). Mcanwhile,  for
nitrogen x cultivar interaction. the

lughest values were ohtained [rom
Mina cultivar reeciving the highest
nitrogen  rate (120 kg Nfed)
Panicle weight was sipnificantly
affected also by mitrogen x densim
imtcraction.  In general. the hughest
values were obtained from Muu
culuvar when sown at lower density
(46,660 plants/fed.) and receiving
hight N rates (120 or 100 kg/ffed )

I1- Seed index (g):

The combined analvsis of the data
in Table (3) revealed that gramn
sorghum  cultivars  exerted  a
significant cffeet on sced index Mina
cultivar produced signiticantly higher
valuc (33 97 g) than the other three
cultivars. The other cultivars were
statistically sirmilar. Stmular
differences were reported by Rapheh
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Table (2) Effect of olanl density and nitrogen fertilizer on panicle width, length and weight of some prain sorghum cultivars

(combined -data)

Plam N fen. Panicle width, cm ] Panicle length, cm i Panicle weight, g
density/fed | kg/fed Cultivars (V)
D) (Ny | Dorado | Shands- | Mipa | Horus | Mean [ Dorado | Swods- | Ming | Horus | Mean || Dorado | Shemds- | Mma | Horus Mean
weel-2 wexl-Z weel-2
8C 16.80 1 1851 [ 18.51 | 17471 1783 126729 | 2945 | 2R 58 | 30.59 ' 28.73 § 116.29 { 154 78 | 15493 | 12836} 138.50
46,658 100 7753|2003 11950 | 1835 | 1900 ) 2260 | 2074 | 2723 | 31 18 12769 4 12715 1 15887 | 16676 ; 4104 14845
120 18832004 | 2062 [ 1739 | 1923 74492007 12735 ) 3188 | 28255 12807 | 16394 17100} 15795 | 15536
Mean 11779 | 1952 | 19681 17.74 | 1869 F 2446 12942 | 2779 {3121 | 28.22 § 123,87 | 159.19 | 164.23 | 142,45 | 14743
80 155911795 | 1808 | 1706 | 171742377 | 2989 2740 | 307532795 ) 93.02 | 112.86 | 12850 | 109.70 | 111.02
70,000 100 17:8 11871 11954 | 1829 | 1837 (2395|2924 | 2877 | 31.37 | 28.33 | 98.88 | 126.90 [ 13532 | 11244 11838
120 : 1672 . 1924 | 1979 | 1836 | 1925 | 23.30 2098 [ 28723089 | 28.22 § 102.89 | 136,59 | 137.48 | 118.37] 123.88
- Mean 36,90 | (863 | 1906 | 18101 1812 §23.67.1 2970 | 2829 1 31.00 | 2B 17| 98.26 - 125451 13577 | 113.57 | 11796
80 | 13.80 | 1615 | 17.64 | 1573 | 1583 § 2421 12927 | 2871 | 30 18 | 2809 | 66 00 |.101.54 | 11512 | 9882 & 9537
140.000 | 100 | 14,56 | 1691 | 1856 | 16.22 | 16,55 § 22,90 | 29,68 | 2834 | 3063 [ 2789 7448 110696 | 12134 [ 109.50 | 103.22
120 15.29 | 17.26 | 1907 | 16.55 | 17.04 | 2437 | 30,63 | 29.98 | 3006 | 2876 | 8612 " 111.06 | 13222 | 11159 | 110.24
Mean | 14,36 | 16.77 | 1842 | 16.16 | 1648 § 23.83 : 2986 | 2001 | 30.29 | 28 55 F 75.53 ;106,52 ! 122.96 | 106.76 | 102.94
80 1539 1 1733 | 18081 167511694 1 2476 1 26 54 1282313050 | 2826 9177 - 123.06 | 137.85 1 112.29 | 114.99
VIN 100 1649 | 1855 11926 | 1761 | 179825315 | 29551 2811 | 3106 | 27.97 4 100.17 1 130.9] | 141.20 1 121,15 ] 12335
: 120 17360 1884 11966 | 1743 | 18,36 [ 2406 | 2989 1 2875 | 30.94 | 264) | 10572 113719 | 14690 | 12937 | 12975
1 | Mean ; 1642 { 1831 | 19.04 | 17.27 1 23.99 | 29.6¢ | 2836 | 3084 | } 9922 | 130.38 | 140.32 | 120.93
LSD at 5% level for:
V= 0.2G VN= 045 V= 09 VN= NS Vo= 183 VN= 2.i4
N= 0.22 VD= 045 N= NS VD= N.S \ = 257 VD= 314
D= 0.23 ND= NS = NS ND= NS D= 1.57 ND= 245
VDN= N.S VDN= NS VD= 544




and  El-Nagar (1997), El-Nagouly e/
al(1997). Galal (1997), Marwat ef
af  (1999) and Brogna et af. (2000)
l‘'urthermore, the incrcase in N rates
from 80G up to 120 kg N/fed
mcreased secd index significantly.
The increase in seed index due to
imereasing N rate from 80 to 100 or
120 kg N/fed were 6 72 and 15.32%
respectively, This means that
arogen  mcereased seed weight by
increasmg the amount of metabohic
directed 1o the pgramns during filling

period. These findings are in
harmony with those rcported by
Kumawat and Bansal (1993),
Tripathi and Surajbhan (1993),

Surakad and Hnaf (1997), Mohamed

cfoal (1998) and Gordon and
Whitney (2000)
The data  also revealed that

wmicreasing  plant density from 46 666
up to 140 000 plants/fed. decreased
sced mdex sigmificantly. This mean
that increasing nuinber of plants/unit
ared increased  the  cowpetition
between  plants and  eonscquently
reduced metabolites regquired to build
up heavy sceds  On the other hand,
under less dense planting the plants
had (he abiity to supply more
inctabolies  required Lo 1ncrease seed
sizc  rather than clongation to
compete tor light.  Similar findings
were reported by Ewecis er al (1992),
Galal (1997), Lamani ef ai. (1997),
Marwat ¢t af. (1999)

The data also showed thal seed
index was significantly affeeted by
all interactions under study In
general, the highest value (37 08 g)
was obtained from Mina plants when
sown at lower dcnsity (46666
plants/fed.) and reccived the htghest
N rate {120 kg N/Aced ) This valuc
was sunilar  statistically to that
obtamned from the samc cultivar
sown at 70,000 plants/fed. and
recerved the same rate of mtrogen.

I11- Shelling percentage ():

The eombincd analysis Tablc (3)
revealed  that shellmg %  was
significantly  affceted by gramn
sorghuin cultivars where the highest
value (63 70%) was obtained from
Mina culuvar and the lowest onc
(36.36%) was obtained from Horus
cultivar.  The increase n shelling %o
may bc due to the increase w grani
yicld/plant and/or to the relatve
reduction in pamcle weyght. Simular
results in this respect were reported
by Abu-Kreshe ef al. (1996), Galal
(1997) and Mohamed er a!. (2000).

The applicatton of nitrogen to
gram sorghum culovars exerted a
significant influenee on  shelling %%
Increasing N rates fromn 80 to 106 or
120 kg Nffcd. increased shething %
by 3.68% and 4.(4%, respeetively
These results are 1n agrecment wilh
thosc obtained by Abu-Kreshe ef af
(1996), Galal (1997) and Mohamed
et al. (2000).
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I'he data showed that increasing
planl density mcreased shelling %.
the mercase duc to increasing plant
density  from 46,666 to 70,000 or
[40.000 plant/fed were 4,12 and
7.43%. respectively  The differences
i sielling % may be due to the
dilferences 1in pamicle weight as well
as gramn yicld/plant.  These results
arc  n accordance  with  those
abtained by Galal (1997) and
Mobarned e af. (2000)

Shelling % was  significantly
affecied by all interactions under
tnvestigation The inlcraction
petween  cultivars  and  mitrogen
rerohizer exerted  a significant ctfect
on shelling pereentage  The lughcest
values were obtained  from
Shandaweel-2  and Mina cultivar
when therr plants reccived the highest
N orates (120 kg Niled or 100 kg
NAled,  for Mina). Shandaweel-2
culivar produced smular values of
shelling %% wheu their plants recerved
the highest, N rate. The intcraction
between cultivars and  plant densiry
vxerted a signilicant wifluence on
sheiling percentage, where the lowcest
valucs (33.12%) was obtaincd from
Horus culuvar when sowu at the
lowest  dense population  Also. the
dlferences i shelling % of Horus
cultivar were wsigmicant when sown
at 70,000 or 140.000 plant/ted. The
ilghest shiclling percentage (66 66%)
oblained from Mina cultivar

AVILS
when sown at the highest plant
density

The interaction between mitropen
and plant density cxerted  a
signtficant mfluence on  shefling %.
where  Lthe  Imghest  values were
produccd  all N levels under 140,000
density along with 100 or 120 kg N
under 73,000, In peneral the nghest
valuc (67 64%) was obtamned from
Mina cultivar plants sown with the
highest dense populaton (140,000
plants/fed.) and reccived the lowest
N ratc (80 kg N/fed.)

VI. Grain vield/plant (g):

The data m Table (3) revealed
that arain vicld/plant
sipnificantly  affected by sorghum
cultivars where the tughest value was
oblamed from Mma cultivar (89 (07
2). The merease in gram vield/plant
1s mawnly duc o the mcrease n
panicle weight and/or sced index
These resulls are in accordance wilh
those reported by Galal (1997},
Chouhan and Dighe (1999). Manvat
et ol (1999 and Khatik
(2000)

The data in Table (3) showed that
grain yicld/plant Increased
significantly by wmcreasing N rates
from BO 1o 120 kg Nied . ‘The
increase in gram vickd/plant as resubt
of 1mercasing N rates from 80 to 100
or 120 kg N/fed were 1003 und
17.53% respectivety T he increase
m grain vield/plant may be due to the
increase i panicle  weight and/or
seed index.  These rcsults are m
harmony with those reported by

Wils

b el
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Table (3). Effect of plant density and nitrogen fertilizer on

cultrvars (combined data).

grain yield/plani, shelhng % and seed index of some prain sorghum

Plant Nfen Seed index, g. 1 Shelling, % | Grain yieid/plant, g
density/fed | kg/fed. “Cultivars (V!
18)] (N} | Dorado %&::;d; Mina | Horus | Mean | Derado | Shanda- | Min I Horus | Mean | Dorado S“h:]d;- Mina | Horus | Mean
80 203112937 | 3348 | 2858 | 3018 | 5853 | 561216031 1520415697 ) 6817 | B685 | 9355 6744 ] 7900
46,660 100 132023124 | 3514 |30.24|32.16 § 57.34 | 61.39 | 5944 | 5557 | 58.43 ¢ 73.05 19755 | 9930 | 7832 | 87.05
120 IZOR | 32453 | 3708 3268337916030 6270|4528 | S0R7 | 5028 7744 {1029 |[-108.34 | BQ3 922
Mean | 31,43 | 31.01 | 53523 3050320415572 |6007 | 6101 331215822 7288 | 95.76 | 100.39 | 7537 | 86.08
80 2797 | 2866 | 2949 12845 | 28.63 | 5764 | 58 5] | 6046 | 54.25 5771 5469 | 65760 7874 | 5747 | 64.20
70,000 100 29 95| 3080 | 3176 130303070 ] 60.63 ) 6270 | 6334 6284 | 6237¢F 6234 | 7720 B542 | 6687 ) T2 48
120 3193 | 3286 | 3602 3381 (3365583516485 6651|5748 161800 6067 | B& GG | 9140 | 67.00 | 76.50
Mean | 29095 | 30771 3242 | A0B3 13099 | SE8B 620216343 | 5819|6062 5856 | 7467 | 8518 | 63594 | 7109
80 1253912420 294G | 2649 | 2637601916263 { 6764 | 5806 | 6213 40.50 | 6300 | 77.53 15216 | 5826
140,000 100 2668 | 27.24 | 3064 | 27652505/ 620716378 106718 5097 |6250F 47.11 | 67.61 81.35 5804 | 63.52
30170 3378 | 3052 | 3080 6145 67.251 65161 3835 6308 5320 | 732 | BOOS | 6011 1 6B 16
2720 | 3127 | 2822128400 6125164531 6666 15779| 6256 4693 | 6796 | BL.64 | 56.77 | 63.32
127413079 12782128390 5878 5908|6280 ] 55085893 5445 17187 [ 8327 15919 | 67.19
NN § 2576 ; 32531 129391 303016001 [ 6262633258401 61.10) 60.16 | BO B : BR69 | 67.74 | 7455
31830 3562 3233132746004 | 04.93 | 649815356 61537 6377 | BT ) 9526 | 69.16 | 7897
Mean | 29.43 | 2066 { 3397 | 2984 | L 5961 | 62.21 | 63.70 | 5636 i 5946 | 80.13 | 89.07 | 6536
LSD at 5% level for:
Y= 0.95 VN= 1.1 = 170 VN= 1.76 V= 257 VN= 281
N= 0.55 VD= |.} N= 08 VD= 1.76 = 141 VD= 144
= 0.56 = 0.95 D= 127 ND= 1.53 = 141 ND= 244
VDN= 190 YDN= 305 VDN= 488




Cowell and Hons (1992). Knmawat
and  Bansal (1993), Trnpathi and
Surajbhan (1993), Surakad and Itnal
(1997), Kumar et al (1998),
Mohamed ¢/ al. (1998) and Gonzalez
and Graterol (2000).

plant density from
70,000 or 140000
slantssted  stgnificantly  decreascd
sram vielddplant This is due to the
.del that mercasing plant densiy/un
increased  the  competition

plants and conscquently
produced  plants  with low pamicle
wotght and/or seed mdex.  Similar
lndings were reporied by Schatz ef
af (1990). Ewas ef of (1992), Galal
(1907 and Gonzalez and Gratorol
(20000

lnereasing
A0.0606 (o

JATEd

behween

The data revelacd that gran
~ieldiplant was sigiificanthy affected
by all mreractions under study In
acncral. the hghest value of gran
vield/plant (108.34 zm) was obtamned
from Mina planis when sown ar
lowest density (46666 plants/fed.)
and recaived the highest N rate (120
ke Ni/fed) The mcercase m such
villug may be due to the mcrease in
pamcle weigbt and seed index.

<~ Numher of pilants bearing

newdss/ted.

The combined data as shown m
Table (4) revealed that number of
plants  bearing heads at harvest was
significantly affected by cultivars,
whore  the lowest value was obtained

from Horus  with  sigmificant
differenccs comparcd to the other
three  cultivars The differences

between cullivars may be duc to the
diffcrence in vegetanive growth of
such cultrvar.  These resulis are in
agreemcnt  with  those obtamned by
Galal (1Y97), Laman: ¢s gl (1997)
Marwat er al (1999) and Brogna er
al (2000)  Incrcasing plant densuy
imcrcases  the  number of plants
bearing heads at harvest where the
highest valuc was  obtained from
plants sown at the highest densc
plants and the lowest value was
rccorded  from the lowest dense
plants {46,666 plants/fcd) Thesc
results  are supported by Ewes ¢f af
1992 Galal (1997, Marwat ef af
{1999) and Gonzalcz and Graterol
(2000).

Nitrogen application had
wsipniticant influence on number of
plants bearing heads/fed. at harvest
Thesce resnlts arc in line with those
obtaincd by Mohained et af. (1998}
and Mohamed ¢¢ a/. (2000). The
number of plants at harvest was
sigmificantly  affected by the
interaction between nitrogen fertihizer
and plant density where the lughest
value (106 14) was oblamed [Tom
the apphicavon of 80 kg N/fed. and
sown at plant density of 140 000
plant/fed

¥i- Grain yield/led. (Ardab):

The combined analysis of the data
in  table (4) showed that gram
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vield/fed. was significantly affected
bv cultivars The  highest grain
vicldffed  was obtained from Mina
caloyar (24,27 ardab/fed ) followed
[  Shandaweel (22 .83 ardab/fed.)
and  the lowest vield was recorded
from Dorado cultivar  (19.08
ardab/ted).  The increasc n grain
vield/fed. in Mina may be due to the
mercase  in pamclc weight, gram
vield/plant and sced index. The
reduction 11 grain yicld of Dorado
culovar  is  mmamly  duc  to the
reduction i pamicle weight and
consequently - gramn yield/plant.
I'hese resufts are n line with Ragheb
and Fl-Nagar (1997), Galal (1997).
Marwat ¢ al (1999} and Brogna ef
el (2000}

The data in Table (4) showed 1hat

uTain vicld/fed. mcreased
significantly by mcreasing N rates

from X0 to 100 or 120 kg N/fed The
mmerease i grain vield as a result of
mereasmg N rates from 80 to 100 or
120 kg Niled were 9.28% and
13 35% respectively The nerease
m grain wvield/fed 15 mamly due to
the mcrease m gram yield/plant as
wcll as sced index.  Similar results
were  reported by Moehammad and
Hasan (1993}, Dashora and Porwal
(1994). Mulik er af (1994), Abu-
Kreshe of af (1996), Ragheh and El-
Nagar (1997), Mobamed e al.
(1998). Ama (1999} and Gonzalez
and Graterol (2000}

The data in Tablc (4) showed that
grain yicld/fed mcrcased
significantly by increasing  plant
population from 46,666 to 70.000 oc
140,000 plantsffed.  This increase
amounted 1502 and  26.83%
respectively, The increase w1 gram
yield/fed s mamly duc to the
increase in number of plants  at
harvest.  Similar rcsults m  thus
respect were recorded by Eweis ef af.
(1992), jowily  (1995), Galal
(1997), Paul efr al. (1999) und
Gonzalez and Graterot (20(H)

The data wdicated that gram
vield/fed. was significantly atfecred
by all nteractions under study
peneral, the highest grawn yield/fed.
(28.65 ardab/fed.) was obtained trom
Mina cultivar when sown at 70,000
plants/fed. and reccerving 120 kg
N/fed.  Grain vicld of Shandawecl-2
(27.60 ardab/fed) was obtaned by
plantmg at the highest density plants
(140,000 plants/fed ) and recenviag
the hghest N rates This valuc was
not significantly different from that
of Mma {(28.65 ardab/fed) when
sown at 70,000 planvfed and
recerving the highest N rates.

VII- Protein percentage:

The combimed data (Table 4)
revealed that pretein content in grain
was sigmficantly affecied by mitrogen
ferulizer and the ineraction between
plant density and mutrogen. The data
showed that mcreasing N apphcation
increased protem content m grains.
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Table (4): Effect of ptant density and nitrogen fertilizer on ne. of plants bearing head/fed., grain yield/fed. and protein % of some

grain sorghum cultivars (combined data). .

Plant | Nfert. | No. of piants bearing heads/fed. (thousand) | Grain yieid/fed. (Ardah) { Protein %

density/fed | kg/fed. ' Cuitivars (V)

(D) Ny Dorade Sm Mina Horus { Mean | Darado Sm Mina | Horus { Mean | Doado 3‘:':1“';' Mina | Homs | Mean
20 42,58 | 4040 } 4354 | 3960 1 41.53 115501778 | 2091 ] 1693 | 1778 ] 962 | 910 | 927 | 908 | 927

46,666 100 | 4274 | 3867 | 42.00 | 3949 | 4072 J17.24 | 1517 | 21.36 ) 1873 | 19.12) 996 ! 941 | 965 | 261 | 9.66
120 | 45.05 | 4299 | 4493 | 41.53 {4362 118512023 [ 2492195612080 01012 ] 9.98 | 975 | 10.04 | 997
Mean | 4345 | 4068 | 4349 | 4021 | 41.96 170871 19.06 {2239 | 1840 [ 1923 ] 99 | 950 | 956 | 9.58 | 963
30 £098 | 6146 | 65.01 | 63.12 | 62.64 § 1860 | 21.03 [ 2032 11957 | 19881 048 | 230 | 945 | 936 | 940

70,000 100" | 6226 | 6171 1 6570 | 6119 | 6271 § 1833 1 2456 | 2499 (2241 122.57] 982 | 964 | 999 | 956 | 97§
120 | 5478 | 61.72 | 60.43 | 60.22 | 59.29 | 19.34 | 24.3% | 28.65 | 23.40 [ 23.94 { 1641 | 9.90 { 10.20] 971 | 10.05
Mean | 5934 | 61.63 | 63.71 | 6151 |- 6154 F 1875123321 2465[21.79 12212 990 | 961 | 988 | 954 | 9.73
80 111235 110684 ! 103.75 [ 101.65 | 106.14 | 20.07 [ 2448 | 2503 12289 | 23,14 { 959 | 927 [ 9.18 { 938 | 9353

140,060 100 111053 | 104.20 | 104.82 | 101.281.104.95122.19 | 26.23 | 2581 { 2460 | 2470 ] 979 | 952 | 934 | 982 | 947
120 | 100.05 | 105.15 | 101.66 | 100.40 | 101.81 | 22.05 | 2762 | 26.53 1 2521 [ 2535 594 | 986 | 9.90 { 10.00| 9.92
Mean | 107.64 1106.40 | 103.08 | 101,11} 1043012143 {2611 [ 2579 [ 24.23 [ 2439 977 | 955 | 954 | 973 | 965
80 71.97 1 69536 | 70.76 | 68.12 | 70.10 | 18.05 | 2109 | 2208 | 1979 | 20251 956 | 922 | 930 | 927 | 934

VN 100 | 7184 | 6819 | 7084 | 6732 | 6955 11925 ] 23.32 1240512191 2213 § 986 | 952 | 973 | 966 | 9.69
120 | 6663 | 6995 | 69.00 | 6738 | 6824 [ 1996 | 2408 [ 2670 12272 [ 2336110161 991 | 995 | 992 | 598
Mean | 70,15 | 69.23 | 7020 | 6760 | 6925 § 19.08) 27,83 24.27 | 21.47 | 986 | 955 | 966 | 962 | 967

LSD at 3% level for

= 2.09 YN= N.5. \'4 1.64 VN= (.72 V= NS VN= NS

N= N.S. VD= N.S. N 038 VD= 075 N= 013 VD= NS

= 2.42 ND= 420 D 037 ND-= 065 - D= N.S. ND= 019

VDN= N.S. VDN = 130 VDN= NS




thus 15 logic since mitrogen 1s an
ussential elanent  m proten
tormation. Also.  thc highest

percentage of proten (9.92%) was
obtained from the highest density and
the application of N at a ratc of 120
kg N/fed These results arc 1o
accordance with thosc obtumned by
Raghch  and  El-Nagar  (1997),
Vohamed ¢t af {199R). Attia (1999)
and Gonzalez and Graterol (2000).

VIH. Nitrogen recovery:

The data m Table (3) rcvealed
that niropen [ECOVCIY  Was
significantly  affected by culuvars.
where  the  highest  valucs were
obluned from Mina cultrvar and the
IowWest  one obtaincd  fromn
fJorado  culuvar  The ncrease in
nitrogen  recovery may be due to the
merease m gram vield/fed  rather
shan the ncrease in protemn content
The results are wn agreement with
those reporicd by Ragheb and El-
Nagar (1997), Galal (1997), Khank
i al (1999) and Bropna et al
{2000)

Wwis

Plant density exerted a significant
ifluchce  on NIlTOZEN rccovery as
shown from data in Tablc (3). where
the ghest values were obtamed with
the  Inghest  density (140.000
plants/fud }.  The ncrcase here s
mainly duc 1o the ncreasc i grain
vield/fed. Swnular  results  were
reported by Galal (1997}, Patu er al
{1999y and Gonzalez and Gratcrol
{2000)

The data in ‘Table (3) showed that
thc application of nitrogen ferulizer
to prain sorghum increased mutrogen
rccovery. where the hrghest valucs
were  ohtained  when N rates
increased up to 120 kg NAfed. This
is mainly dee to the increase in
protcin and grain yield/fed . These
data arc in hne with those ohtained
by Ragheb and El-Nagar (1997) who
concluded that ncrcasing N levels
increased N uplake n grains

The data w Table (3) revealed
that mitrogen  recovery  wis
significantly  aftected by all
nteractons  under  study The
significant  cffect  for the dilterent
ieractions  may be due to the
significant nfluence of maun factors
on such tratr. In general. the highest
value  was  obtained from Mna
cultivar when receved the highest N
ratc and sown at moderately plant
density (70,000 plant/led )

[t could be concluded that the
hiphest gram vield/fed was obtamed
from Mina coltivar when sown with
70,000 plants/fed. and received the
highest N rate (120 kp N/fed ). As
well as trom Shandaweel-2 cultevar
when  sown with 140,000 plaurs/ed
and recerved the highest N orate (120
ke N/fed) Thisindicate the need 10
publicize the proper plantng densiy
for each cultivar.



Table (5):Effect of plant density and nitrogen fertilizer on N-recovery (kg
Nffed.) of some grain sorghum cultivars (combined data).

Plant N fert. Cultivars (V)
density/led, kg/ted.
1 {1 {N) Dorado Shandaweel-2 | Mina Hotus Mean
80 3337 36.23 43.51 34.3% 3680
46,660 100 3849 40 14 40.25 40.20 41.34
120 41.92 44 .33 54.50 43 88 46.16
Mean 37.92 40.33 48.08 3947 4145
: 80 3953 | 4377 42.80 4095 | 4176 |
70,008) 100 40 30 5318 55.90 47 96 44 34
120 4514 54.09 £65.45 50 77 53.86
Mean 41.66 50.35 54 72 46.56 48.32
20 44 21 51.06 51.45 48.03 418.69
140,600 100 48 57 a6 05 5517 34.0%8 53.47
120 48.86 61.14 58 .84 56.47 56,33
Mean 47.21 56 08 55.15 52 .86 52.83
20 3904 43 6Y 4392 41.11 42.44
VIN 100 42 45 49 89 52.44 47.41 48 .4
120 45 3] 5319 58.60 50 37 52,31
. Mean 4227 48,92 5265 4630 | 47.53
LSD al 5% level for:
V= 1.84 VN= (.64
N = 0.98 VD = 1.76
D - 1.26 ND = 083
VDN = .28
References Attia, KK. (1999). Interaction

Abu-Kreshc, M A | B.S. Farghly and cffcct of eclemental sulfur and
AA. Zohary (1996). Effcct of nitrogen fertilizer on wield and
tllage systems. Prcceding Crops nutrient of sorghum grown on a
and Nitrogen Fertilizer on grain clay sol. Assmt J. Agric. Sei., 30
vicld of sorghum under Upper (3): 107-122.
igypt condition. Asswt] Agric. RBrogna, G., E. Desiderio; A A

Sci., 27 (4): 77-89. Bianchy, M Monotti;, R.
AQ.A.C. (1980). Association of  Santilocchi; M. Fomara and G.
Official  Agriculturc Chemists ~ Novembre (2000}, Gratn
~Official Methods of Anaivsis” sorghum: comparative varicty
13th Ed, Washington, D.C., trials n central Italy Informatore
USA. Agrario, 56 (14). 31-36. (CF.
Ficld Crop Abst 53 (10) 687,

2000)
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