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ABSTRACT

Seeds of (Mana and Horus) sorghum hybrids werse sown on 15¢ June in 2001
and 2002 seasons at Ras Sedr Experimental Slation — Desert Ressacch Center
(DRC) -~ South Sinla Govemorate. Three different wells containing thees different
levels of 'sallne water (2970, 4580 and 9350 ppm) were used in irrigation. Sulfur
fertilizer was added at rates of 150, 300 and 450 kg / fad. Results revealed that grain
yield reduced by 14.2% with water salinity 4580 ppm and by 34.5% whan salinity
increased to 9350 ppm. On the olher hand, fodder yield decreased only by 3.1 and
10.8% at the same levels of salinity respectively. These findings illusteale that lodder
yield was less affected by salinity while the dramatic affect of salinity was observed in
grain yield. Hybrid Horus show superiority in salinity tolerant compared wilh Mena
hybrid. All recorded characters of Horus hybrid showed significant increasing more
than Mena hybrid. Superiority of Horus reached a percentage of 18.4% and 5.5% for
grain and fodder yields respeclively. Grain yield increased by 39.34% and 12.02% ,
while lodder yield increased by 8.89% and 6.00% as suliur ferlilizer increased from
150 to 300 kgffed. and 450 kg/fed, respeclively. The greatest grain and fodder yields
were abtained of hybrid Horus under the lowest salt concentration (2870 ppm). The
most pronounced values of growth and yield were observed when lhe maximum sulfue
ferlilizer (450 kg/led) and water conlained tha lowest salt conc. (2970 ppm)were used.
The higher grain yield was obtalned of Horus hybrid received 450 kg SHed. It is
noliceable that the reduction occurred in fodder yield of hybrid Horus applied with 450
kg/fed due lo increasing salt concentration vp 1o 4580 ppm and 8350 ppm was litle
(8.1 and 6.5% respectively) and could be acceptable under condition of Ras Sedr,
whereas, water available always conlain high sall concentration, this litlle reduction
may not cause economical losses in lodder yield. On the other hand, reduction
occurred in grain yield was deteclable (8.1 and 23.7% respectively) when high salt
concentralion (4580 and 9350 ppm) wera used.
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INTRODUCTION

Sorghum grain is used primarily as a livestock feed bul @t is also
utilized in manufacture of slarch, alcohol, dextrose sugar, edible oil and
gluten. Sorghum is also used for pasture, silage fodder and green feeding
purposes. Sorghum is one of the mosi imporiant food crops in the semiarig
tropics, as it can be grown successfutly under dry and hol conditions thal are
unsatisfactory for other cereals . Sorghum has undergone a substantiat
modification In adaptation, morphology and performance since il was first
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introguce as a forage crop. The full extent of sorghum's adaptation may not
as yel be fully realized in new reclaimed areas of production, because of Jack
of experience with crop and associated uncertainties, there is less incentive
to try sorghum. Interest have been concentrated on sorghum since sorghum
grows well on a wide -variety of soil types. Sorghum can be grown
successfully on soll oo alkaline for most other crops. One of the major
problems in new reclaimed area is the low quality of irrigation water due lo
salinity. Salinity delayed germination and reduce germinalion percentage
(Suchato ef af, 1995 and Macharia ot a/, 1995), also, shoot length, root dry
matter, root hair number [ radicle were decreased as salinity increased
(Hassanein and Azab, 1990 and Khan et al, 1890). Significant reduclions in
plant height (Azhar and McNaeilly, 1988), leaf number, leaf area, dry weight of
leaves, leaf growth (Yang el al, 1990), and fresh and dry biomass production
(Femandes ot al, 1994). under such salinity circumstance, yield / plant
dacreased linearly with increasing salinity ranging from 8.65 to 46.18%, whilst
hybrids that showed the least percentage decrease in yield at all salinity
levels accumnulated low level of sodium and high levels of potassium (Roa ef
al, 1988 and Richter ef a/, 1995). Therefore, conlinued improvement in
sorghum may elevate ils status as a food In region considered low out yielded
potentials areas. There were significant differences befween tolerant and
susceplible genotype sorghum (Foumsan and Hervan, 1992). Tolerance was
evaluated at emergence and seedlings slages by seedlings emergence rate,
wheseas, variation was found in sorghum hybrids and cultivars (Pang el &,
1994). Because of vanation in sorghum hybrids in salt tolerance, it was found
that at 8 ds/m sorghum produced only 65% of dry malter produced under
normal condilions (Richter ef al, 1895). Greater salt tolerance hybcds
indicated the presence of mechanism controlling transpart from m edium to
shools, also, species and cultivars with higher RGR were less tolerant of
salinity than hose of with lower RGR (Petrov-Spiridonov and Rybkina, 1990).
The tralls most affected by salinity were grain yield, number of grain /spike,
shoot dry weight, harvest index (Igariua ef al, 1995), whereas, increasing salt
concentration decreased alpha-smylase and prolease activity, the rate of
reserve protein mobitization and amino acids content (Khan et a/, 1689). Also
leal nilrale reductase activity decreased with increasing in salinity levels
(Kumari and Pillai, 1993). Giving sulfur fertilizers increased grain and siover
yields, whereas, ylelds were highest at the highest rate of 60 kg S /ha. Total
uptakes of N, P, K, S, and Mg were generally Increased by applied sulfur
(Deshmukh et 5., 1992; Dhanoji st al., 1994 and Denic et a/., 1996).

Grain sarghum is a poteatial crop for moderately safine areas, having
been identified as fairly tolerant to salinity, and shown to contain intraspecific
variability for that trait For calcareous soils, high in CaCO3, elemental sulfur
may prove beneficial; its blochemical oxidation may decrease soil pH and
solubiize CaCO3 10 make soil conditions favourable for plant growlh.
Agronomist try to overcome the reduction occurred because of using saline
waler in lrigation , that is mean, the percenlage of reduction should be as low
as possible, in addition, the limit of salinity used which cause an economical
losses in yleld should be considered, that may help agronomists to take
decisions concerning cultivation of such crop under condilion of Ras-Sedr
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region.Therefore, this investigation proposed to study response of some new
released s orghum hybrids to sulfur fertilization irmigated with saline water in
calcareous soil at Ras Sedr region, South Sinia Govemaorate.

MATERIALS AND METHODS

Plant materiais

Seeds of two different sorghum hybrids (Mena and Horus) were used
in the present investigation. Seeds were sown on 1st June in 2001 and 2002
seasons at Ras Sedr Experimentat Stalion, Desert Resesrch Center (DRC),
South Sinla Govemorats. Physical and chemical properties of the
experimental soil were determined at three different depths (0-20 , 2040 and
40-80 cm) before sowing (Table 1). Manure was applied to soil surface at rate
of 20 m® / feddan before plowing. Sulfer fertilizer was broadcasting in each
experimental plot according to the {reatments. The fertilizer mixed thoroughly
with the upper 15 cm of the soll one month before culllvalion. All other
agricultural practices were applied as recommended in the experimental
region,

Table (1) : Physlcal and chemlcal properties of experimantal soil at Ras
Sedr
Physical propertles

Depth Particle size distribution % Texture db Total

(cm) [ cS FS ST CL (g/em’) | CaCO3%
0-20 9.22 | 65.83 | 8.01 | 16.94 S.L. 1.57 47.20
2040 [ 11.99 [ 5592 | 19.33 | 12.78 S.L. 1.50 48.57
40-60 1043 | 66.75 | 7..1 15.71 S.L. 1.60 47.27

Chemmical propertles
Ec

325")“ PH [ dsm' | Ca™ | Mg™ | Na" | K' | HCO3 | Cf | cEe
0-20 78 [6.00 |18.14 | 6.21 | 354 | 0.71 | 1.35 32.8 | 8.10
2040 | 8.1 |6.50 |24.01 | 931 [32.0 |051 |1.32 39.2 | 10.01
40-60 |78 | 710 [4099 [ 951 [ 241 ]028 |1.21 520 | 7.22

Expertmental treatments
Saline irrlgation water:

Three different levels of saline water(2970, 4580 and 9350 ppm)
pumped from three different wells and the pumped water was transferred
through canals to each main plol. Chemical analysis of water pumped from
these three wells were determined (Table 2).The dominant cation is Na’ |,
meanwhile CI' is the dominant anion. According to FAQ (1890), the SAR
values classify well water inta three different groups which were : moderately
saline, highly saline and very highly saline for wells 1, 2 and 3 respectively.

Sutfer fertitizer: Sulfur powder was added at rate of 150, 300 and 450
kg/fed.
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Hybrids:

Two different hybrids (Mena and Horus) were used. These hybrids
produced by High Tech Company and characterized with grain productivity,
also, vegelative mass remain green and palatable for animal at harvest.
Therefore, these hybrids-are using in agriculture for both grain and forage
and were released in Egypt recently at 1999. Thelr productivity should be
investigated under saline irrigation water and calcareous soil.

Data recorded
Samples of five plants each replicate were taken after 75 days from
sowing to monitor sorghum plants growth under the investigated treatments.

Table (2} : Chemical analysis of wells water {average of 2001-2002)

[ Salt ]

We!l COﬂC» * * o0 &9 - . -

No | ppm pH| Na’ | K Cag_Mg CO3'|HCO3'| CI' | S04 | SAR

1 _2970]7.8121.960.61]18.27] 4.16 | 0.00| 0.29 134.3]13.19] 6.35
4580 | 7.8]40.00]2.60]20.00/24.00] 0.00 | 0.30 | 52.5 [33.80] 8.53

19350 [7.8]85.0013.80{35.00{24.50] 0.00 | 0.50 |123.0]43.30]13.70|

The following characters were determined:

1- Plant length (cm).

2- Stem diameter (mm).

3- No. of green leaves / plant.

4- No. of stem internodes.

5- Fresh weight of stem and sheets (g).
6- Dry weight of stern and sheels (9).
7- Fresh weight of green blades (g).

8- Dry weight of green blades (g).

At harvest, the following characters were determined:
1- Panicale length (cm).

2- Panijcale diameter (mm).

3- 1000 grains weight (g).

4- Grain yield (kgffed.).

5- Fodder yield (kg/fed.).

Statistical analysis :

Experimentat lreatments were arranged in split-split blocks design
with four replicates where, irrigation treatment was applied in main plols ,
hybrids in sub-plot and sulfur fertilization treatments in sub-sub plot. Cellected
data were subjecled to the proper slatistical analysis according o Snedecor
and Cochran {(1969). L.8.D. st level of 5% was used for means comparison
according to Gomez and Gomez (1984).
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RESULTS AND DISCUSSION

EHect of Irrigation water salinity on growth and yleld:

All growth'and yield characters significantly affected by salinity of
imgation water (Table3). The lowest water salinity level used in irrigation
(2970 ppm) gave the greatest values of growth and yield characlers, whilst,
the greates! waler salinity (9350 ppm) gave the lowest values of growth and
yield characlers. Values of plant length (cm), stem diameter (mm), No. of
green leaves / plant , No. of slem intemodes, fresh weight of (stem+sheaet),
dry weight of (stem+sheet), fresh weight of green blades, dry weight of
blades, panicale length (cm), panicale diameter(mm), 1000 grain weight(g).
grain yield kgHed. and fodder yield kg/fed. were significantly reduced by
percetage of 11.7 & 22.0%, 8.6 & 12.1%%, 0.8 &19.1%, 11.2 &19.4%, 14.2
& 25.1%. 15.9 & 28.6%, 17.1 & 28.3%, 13.5 & 21.9%, 3.3 & 22.6%, 6.4 &
11.0%, 7.7 & 18.0%. 14.2 & 34.5% and 3.1 & 10.8% when salinity of irrigation
waler increased from 2970 ppm to 4580 ppm and 9350 ppm , respectively .
These values show oscillated response due to sallnity of irrigation water,
whereas, some character showed little affect and olhers showed greater
affect due {o water salinity. These findings illustrate that fodder yield was less
affected by salinity while the dramatic affect of salinity was observed in grain
yield. Panicale characters (length and diameter) which reduce No. of
spickiets and flowers per plant, and less grain filling capacity (1000 seed
welght) contribute in reducing grain yield as affected by salinity. Increasing
soluble salt concentration in soil water will increase the risk of drought injury.
In arid regions salts accumulate in the surface nhorizon, such soil contain a
conceniration of neutral soluble salis sufficient to sariousty interfere with the
growih of most plants. When the soil solution of saline soils which contain large
amount of dissolved sgalts is brought into conlact with plant cell, it wiil cause a
shrinkage of protoplasmic lining. This shrinkage s termed plasmolysis and
can causa the cell to coilapse and die (Khan ef al, 1992).

E#fect of hybrid varlation on sorghum growth and ylald:

Results demonstrated in Table (3) show that bolh hybrids used in this
investigation varied in their tolerant 1o salinity, whereas, superiority of Horus
reached a percentage of 18.4% and 5.5% for grain and fodder yields
respectively. At experimental conditions hybrid Hacrus is m ore s uitable than
hybrid Mena. All growth characters recorded (stem length, stem diameler,
No. of green leaves /plant, No. of slem Inlernodes, fesh and dry weight of
slem + sheel and fresh and dry weight of blades ) increased causing
increasing in biomass produced by Horus hybrids more than Mena hybrid ,
consequently, fodder yield increased. Also the increasing biomass may
enhance pholosynthesis and transiocation , lhese pholosynsale accumulate
in grain ¢ susing an increament in grain yield. Since productivity is the final
sum of ceaclion between genotype and environment conditions, plants
pedorme differently in same environmental conditions according to their
differences in genotype. At such environmental condilions in experimental
site i.e. unfedile soil, salina Irrigation water and high temperature of desert
causing high evapotranspiralion, genotype is consider a break point in plant
productivity.
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Table {3) :Growth and yield of sorghum plants as affected by salinity of irrigation water, hybrid and sulfur
application.

Growth characlers Yieid characiers
Frash Dry Fresh

T Plant Stern g;:; :?ag-:f weight | weight | welght weféﬁ of Panicale P_anicale ;?;Ji?‘ Grain Fodder
reatments | length | dlamoter jeaves | Inter- of stem | of stem Jof gréen green length | diameter weight yield yield
{cm) {mm) iplant | nodes + heets | + heots | blades blades (g) {cm) {mm} (g} {kglted) | {kg/fed)
(g) (@ {a)

-Salinity(ppm) _
2070 814 1.8 7.65 71.74 380 942 | 13.37 562 16.22 35.45 33.8 810.4 | 14003
580 719 10.8 7.1 6.87 33.1 774 | 11.08 4.86 15.68 33.19 Nz 6956 | 1356.3
9350 63.5 10.2 6.24 6.24 289 6.73 9.59 4.39 12.56 31.54 277 531.2 | 1248.7
L8D (5%) 2.25 0.27 0.36 0.33 0.82 0.22 0.13 0.12 0.89 1.09 0.74 575 11.90

Hybrid N '
Mena 89.0 10.6 7.26 6.65 324 7.63 | 10.39 4.76 13.94 32.73 29.8 621.8 | 12906
Horus 75.5 11.0 7.15 7.25 349 829 | 11.78 5.16 14.88 34.06 32.0 736.3 | 13705
F- test S 5 5 S S ] S S S 5 S ] S
Sulfur (kgifed)

150 64 .4 10.2 546 | 6.53 285 7.5 9.71 3.87 12.20 30.89 27.4 $18.2 | 12350
300 T4.1 10.8 6.97 §.92 42 B.01 11.42 5.29 14.96 33.87 31.8 7179 | 13448
450 78.2 11.4 7.40 7.41 379 8.52 | 12.91 5.71 16.03 35.37 33.8 B04.2 | 14255

LSD (5%} 0.54 0.14 0.16 0.12 0.48 0.09 0.32 0.08 016 0.40 042 3.50 7.00
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Eftect of sulfur application on growth and yield:

Decline in productivity of sorghum as affected by sall and low fertile
soil condilions is expected, applying sulfur fertilization is recommended 0
overcome such reduction. Data presented in Table (3) show that all
characlers recorded increased consequently as sulfur fertilizer increased.
Promising growlh characters and grain and fodder yields were noticed as the
maximum amount of sulfur ferllizer (450 kg ffed.) was used. Grain yield
increased by 35.34% and 12.02% , while fodder yield increased by 8.89%
and 6.00% as sulfur fertilizer increased from 150 to 300 kg/fed. and 450
kg/led, respectively. Sulfur is often assaciated with minerals which show
deficiencies because of leaching in sandy soils. These deficiencies can
ususlly be correcled by applying sulfur fertilizers. The effect of sulfur on
increasing plant growth and yield my be due o one or more of the following
reasons; 1) Reducing soil pH values through its oxidation to sulphuric acid by
soil microorganisms, 2) Reducing soil salinity through increasing the solubility
of ions along with increasing he infiltration rate of the soll, consequently,
more soluble salts will have the chance to be moved downward by lhe
following i rrigation (Alaw! et al, 1980 and El-Maghraby et al., 1996) . As a
result ol reducing soil pH and EC values, the plants will have better
environmental conditions to grow under relatively low stress conditions. 3)
Increasing nutrients availability to the plant (Waface and Mueller 1978). The
highly content of CaCa3 and totall solubale salls as well as specific ions
affecl either Na™ or CI ions in this soil leding lo minimize the produciivity of
such soil, So using elemenial sulfur as a soil amendment was considered 1o
control the harmful efiects of saline.

Effect of salinity and sorghum hybrids Interactlon:

It is noticable that Horus hybrid irrigated wilh waler contained lowest
salt conc. (2970 ppm) gave higher values of all studied characlers (Table 4).
These findings were found with the higher salt concentration used (4580 ppm
and 9350 ppm). The greales! values of grain and fodder yields were obtained
of hybrid Horus under the lowest salt concentration used. While the lowest
values wers lhat of both Mena hybrid irrigated with water contained 9350
ppm szalt.Most of interaction betwgen salinity and hybrids gave non-significant
values except those of plant length, No of stem intemodes, dry weight of
stem + sheels and yields of grain and fodder. Salt tolerants genotypes use
energy to exclude ar sequester sall, thereby maintaining a reasonably tow
sell concenlration in the cyloplasm of heir cells. Use of energy for this
purpose will ultimately cosl the plant in the form of lower yields.

Effect of salinity and sulfur interaction:

Increasing sulfur ferlilizer 16 the maximum level used in this
investigation show significant enhancement in 2l growth and yield characters
at all level of salinity used. However, the most pronounced values of growth
and yield traits were observed with adding the maximum sulfur fertilizer (450
kg/fed) and ifrigated with water contained the lowest salt conc. (2970 ppm).
Such lreatment gave the highest growth parameters if compared with other
treatments, accordingly, the greatest grain and fodder yield were obtained
whan such treatment was applied (Table 5).

1837



L9l

Table (4): Growth and yield of sorghum plants as affected by interaction between salinity of Irrigation water and

hybrids
Growth characlers Yield characters
Treatment No. | Mo. | Fresh | Dry | Fresh | Dry 4000
i Plant | Stem of of | welght [ weight | weight | welght | Panicale | Panlcale | -, | Grain | Fodder
Salinlty | length | dlameter | Green | Stem |of stem |of stem| of of lentgth | dismeter welght ylold yieid
{ppm) ‘ Hybrld | fem) (mm) | teavas | Inter- |+ sheet|+ sheet| bladas | blades | (cm) {mm) @) (kg/tad) | {kgHed)
iplamt | nodas {g) [{*}] (g) (g )

2970 ona 76.8 113 7.42 7.29 375 a.89 5.42 15.90 34.65 asi 7731 1381.3 | 2.8
orus 86.0 11.9 7.89 | 819 39.8 9.95 5.2 16.53 38.24 345 8477 | 94193 | 1383

Ls&o ena 59.7 10.5 8.74 6.65 | 231.8 7.60 4.67 14.01 32,70 29.8 6285 | 1345.0 [ 10.84
orus 74.2 10.8 7.15 7.08 4.3 7.87 5.04 14.82 69 327 762.7 13675 | 11.32

9350 lona 60.8 10.0 608 | 600 | 271 6.29 4.18 11.90 30.83 28.5 463.8 | 11728 | 9.14
ofus 66,3 10.4 640 6.48 J0.7 7.08 4.61 13.23 32.25 28.9 598.6 13248 10.03

LSD (5%) Z.48 NS NS 0.27 NS 023 NS NS NS NS NS 619 | 1363

Table (5) : Growth and yield of sorghum plants as affected by interaction between salinity of irrigation water and
suffur applicatlon,

Growth characters Yield characters
Treatment
No, Ho. Fresh Dry Frash Dry 1000
Piant Stamn of of | welght | welght | walght wol?ht Panicale | Panlcale grain Grain | Fodder
lenght | diameter | Green | Stlem |of stem |of stam o? o length | diamalsr weolaht yield yleld
Sallnity [ Sulfur {cm) (mm) leaves | Intar- | + sheet |+ sheet| blades | blades {cm) {mm} (ﬂ% {kg/fed) | (kgHed)
{ppm) | (Kgtfed) /plant | nodes | (g) (o) ta) {g)
150 78.4 10.84 6.96 7.1 35.1 BT0 | a.74 | 1380 3242 29.75 6176 | 1318 11.07
2790 300 81.8 11.58 7.74 7.65 8.8 9.468 5.99 17.03 36.40 34,75 8685 | 14160 | 13,82
450 86.0 12.41 8.28 8.26 421 | 10,10 | 6.62 18.0% 37.82 36.85 9451 | 14833 | 1526
150 61.9 10.16 864 6.47 274 7.3 390 12.46 30.79 27.85 4085 | 1249.7 9.52
4580 300 748 10.69 6.90 6.87 34 7.70 522 14.88 33.50 .70 7713 1360.0 10.86
450 781 11.068 728 7.26 ar.7 8.19 5.44 15.90 35.13 34.20 aro 14591 12.85
150 55.0 9.77 5.78 5.80 22.9 6.05 3.47 10.55 29.75 24,50 429.5 1153.8 B.59
9350 300 65.8 10.20 8.26 6.22 29.8 6.85 4,84 12.96 M7 28.25 513.7 1258.4 9.55
450 59.6 10.74 6.67 5.70 34.0 727 5.07 14.17 33.16 30.40 650.3 1334.0 10.81
~LSD (3% 0.54 0.24 026 [ NS | 664 | 017 | 0.85 | 0.4 0.28 0.70 NS 8.07 | 1213
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Greater decline was observed in values of all growlh and yield characters
when sorghum was irrigated with water contiained bigher levels of salts (4580
ppm) and (8350 ppm). Meanwhile, increasing amounts of applied sulfur from
150 to 300 and 450 kg/fed under all levels of saling waler caused consequent
increament in all growth and yield characters. It could be concluded that
applying sulfur fertilizer reduced the harmful effects of salt on sorghum plant
causing growth (o be improved and helps plant lo tolerste the bad effects of
salinity and therefore, vield under these circumistances increased. Sorghum
planis received 450 kgfted and irrigaied with waler conlained the towest sail
conc. (2970 ppm) gave the maximum grain and fodder yields of 945.1 and
1483.3 kg/fed, respeclively. Salinity tolerance is a complex whole plant
characteristic with physiological and blochemical functions conlrolied by
numerous g ene, m oreover, environmental and soil faclors heavily influgnce
is expression. Applying sulfur fetilizers enable plant to talerate salinity since
such application enhance growth and help plants (o produce more energy
needed ta overcome the dramalic effects of salinity.

Eftect of sorghum hybrid and sulfur fertilizer Interaction:

Horus hybrid shows superiority in 2ll characters studied above Mena
hybrid under all levels of sulfur applicalion, however, mosi of these
differences did not reach the level of significance except plant length. No of
stem internodes, fresh weighl of (slem + sheet) and grain yield kgfed (Table
6). The higher grain yield was obtained of Horus hybrid received 450 kg
S/ted. Horus hybnd is chracterized with higher plant lengih, and fresh and dry
weighfs of (stem+sheet), (herefore, such supenority make Horus hybrid gave
higher yieid of grain as well if compared wilh Mena hybrid.

Effect o f i rrigatlon w ater s allnity, s orghum hybrid and sulfur fertilizer
interaction:

Data presented in Table (7) show that the distinguished growth and
yield characters were thal of hybrid Horus when fertilized with the maximum
sulfur smount used (450 kg/fed) and irrigaled with moderally saline water
(2870 ppm). It is noticeabls thatl Irrigation with water contained gradual
increasing of salt concentration {4580 ppm) and (9350 ppm) caused all
growth and yield characters 10 be gradually decreased for both hybrids used
al all levels of sulfur fertilization. Also gradual incresse of sulfur fertilization
from 150 kg S/fed to 300 kg/fed and 450 kg s/fed caused gradual increase of
growth and yield characters for both hybrid used , Ihat wes true at all levels of
saline water used lo irrigate sorghum plant (2970 , 4580 and 9350 ppm). The
reduction occurred when hybrid Rorus fertilized with 450 kg S/fed and
irrigated with water salinity increased from 2870 ppm fo 4580 ppm and 9350
ppmwere 8.1% and 23.7% for grain yields and 1.8% and 6 .5% for fodder
yields, respectively. It is noticeable that the reduction occurred in fodder yields
of both hybrids dus to increasing salt cancentration up to 4580 ppm ang 9350
ppm was lille and could be neglictable under condilion of Ras Sedr.
whereas, water available always contain high salt concenlratlon aven when
maximum sulfur fertifizer (450 xg/fed) was applied, these reductions may not
cause economical losses in fodder yield.
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Table (6) :Growth and yleld of sorghum plants as affected by Interaction between hybrid and sulfur application.

Traatment Growlh characters Yield characters
No. No. Fresh | Dry | Fresh Dry
Plant Stem of of welght | welght | welght | welght | Panlcale| Panlicaie ;Eﬂg Glr::: Foliﬁ!;r
Sulfur | lenght | dlametar | Green | Sem \of stem|of stem]  of of length | diamester welght b4 y
Hybrd |y oiteay| (em) (mm) |leaves | Inter- |+ sheet|+ sheet| blades | blades. | (cm) {ram) @) |(kgifed)|gttod)
iplant | nodes | {g) | () Q) (q)
| 150 51.8 10.92 6.26 B.28 | 2647 | T.0B 3.70 11.69 [ 30.28 28,2 489.1 ) 11656 | 9.43
JM ‘ 300 07 10.62 6.82 666 | 3288 | 7.65 5.19% 14.52 | 33.30 0.5 638.7 | 1309.% | 10.84
ena | ;
| 450 748 11.43 7.16 7.01 37.08 8.14 5.47 1560 | 34.50 326 739.7 13943 1252
. !
150 | 671 | 1040 | 867 | 678 | 3050 | 763 | 404 | 1272 | 3149 284 | 5413 |12745] ¢99
300 7.6 $1.03 7.12 7.47 35.47 | 835 5.47 15.40 34.44 326 797.0 138051 11.99
Horus
450 at.9 11.68 7.65 7.81 3881 8.91 5.85 16.46 36.25 35 870.7 1456.7 | 13.30
LSD (5%} 0.7 NS N3 0.7 D.68 NS NS NS NS NS NS 4.95 NS
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Table {7} : Growth and yield of sorghum plants as affacted by Interaction between salinity of irrigation water,

hybrid and sulfur application.

Growth characlers e Yield characters
Treatment S T T T Freth Dry Dry
' Plaat | swem | Noof | Mo.of b oiohtof |weight |weignt| F™®5" Ipanicate|pPanicate| 9% | Grain | Fodder
| Grean| Slem welght of grain
Sallnity Hvbord Sulfur lenght |dlameter; leaves | Inter- stem + |of stem| of biades length |diameter weiaht yleld yleld
{ppm} hrid gifed| lcm) | {mm) P d sheel [+sheet|blades {cm) {mm) g {kg/ted)| (kgifad)
plant] node | ) 1@ | @ | @ 0 :

150 | 741 | 10.76 | 6.73 | &.41 839 | 33.93 | 4.1 10.58 3368 | 31.34 | 297 | 6113 | 12821

Mena 300 | 167 11.25 762 | T2 B.94 37.27 | 5.80 13.06 16.56 3561 344 791.8 | 13933

450 | 826 | 1180 | 7.01 7.78 9.34 41.31 ] 835 14.78 17.45 | 37.01 358 | 916.3 | 14686

2970 150 | 81.8 10.89 7.20 7.72 9.01 3528 | 4.38 11.46 13.53 32.90 30.4 624.0 | 13211
Horus | 300 | 87.0 | 11.91 | 7.86 B.08 9.98 40.28 | 5.18 14.58 17.50 | 37.19 351 | 9452 | 1438.7

450 | 89.4 | 1253 | 0.61 8.77 10.87 | 42.86 | 6.90 15.75 18.57 | 38.84 38t | 9740 | 14981

150 | 60.9 9.99 8.47 6.36 7.25 2545 | 3.72 9.60 11.85 30.24 26.9 4524 | 12248

Mena 360 | 724 10.56 8,73 6.67 7.50 33.14 | 5.08 10.27 14 .58 | 299 884.4 | 1383.7

450 | 757 | 10.95 | 6.02 6.93 8.06 | 38.96 | 5.21 12.15 1561 | 3433 32,y | 7388 | 14465

14500 150 | §2.9 10.34 882 6.59 7.37 2948 | 4.09 0.44 13.07 3134 28.8 544.6 | 12746
borus | 309 | 772 | 1082 | 7.08 7.08 7.81 3501 | 536 11,46 1519 | 3380 336 | 8aR.3 | 13583

450 | 824 | 1117 | 7.54 7.59 8.3 38,44 | 568 13.05 16.19 | 3593 357 | 895.2 | 1471.8

150 | 53.3 9.56 1 559 5.58 560 20.00 | 328 812 9.54 29.26 22.9 4036 | 1079.9

Llena 300 | 83.0 | 1006 | 6.11 6.10 6.55 2024 | 4.4 9.18 1242 | 31.09 27.4 | 430.0 | 11703

450 | 65.4 10.53 §.54 6.4 7.02 3285 | 486 10.13 13.73 3215 29.2 §57.9 | 1267.7

350 150 | 56.7 9.98 B8.58 6.03 6.50 2576 | 3.68 8.07 11.56 024 26.1 4554 | 1227.7
aru 300 | 68.5 10.35 6.42 6.35 7.18 N0 | 4.88 9.93 13.51 3234 2841 587.5 | 13466
*laes0! 731 | 1095 | 88O | 7.07 753 |3513 | 528 | 1110 | 1461 | 3447 | 316 | 7428 | 14003

[ LSD (5%) 133 |- 0.4 NS NS 1.18 0.24 NS NS NS NS 0.40 NS 1.0)
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On the other hand, reduction accurred in grain yields of same treatments
whereas,were dectable especially when high salt concentration (9350 ppm) was
used, this may be due to the remarkable dramalic effect of salt upon flowering,
pallination, seed fernlizalion and ssed set rather than ihe bad effecis
occurred during growih,
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