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ABSTRACT 

Seeds of (Mena and Horus) sorghum hybrids were sown on 1st June in 2001 
and 2002 seasons at Ras Sedr Experimental Station - Desert Research Cenler 
(ORC) - South Sinla Governorate. Three different wells containing three different 
levels of 'saline water (2970. 4580 and 9350 ppm) were used in irrigation. Sulfur 
fertilizer was added at rates at 150. 300 and 450 kg f fed. Results revealed that grain 
yield reduced by 14.2% with water salinity 4580 ppm and by 34 .5% wnen salinity 
increased to 9350 ppm. On the other hand, fodder yield decreased only by 3.1 and 
10.8% at the same levels of salinity respectively. These findings illustrate that fodder 
yield was lo$S affected by salinity while the dramatic affect of salinity was observed in 
grain yield. Hybrid Horus show superiority In salinity tolerant compared with 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 respectively. Grain yield increased by 39.34% and 12.02% , 
while fodder yield Increased by 8.89% and 6.00% as sulfur fertilizer increased from 
15010 300 kglfed. and 450 kgffed. respectively. The greatest grain and fodder yields 
were obtained of hybrid Horus under the lowest salt concentration (2970 ppm}. The 
most pronounced values of growth and yield were observed when the maximum sulfur 
fertilizer (450 kglfed) and water contained !he Iowesl salt cone. (2970 ppm)were used. 
The higher grain yield was obtained of Horus hybrid received 450 kg Slfed. It is 
noticeable that '.he reduction occurred in fodder yield 01 hybrid Horus applied with 450 
kglfed due to increasing salt concentration up 10 4580 ppm and 9350 ppm was little 
(8.1 and 6.5% respectively) and could be acceptable under condition of Ras Sedr, 
whereas. water available always contain high sal! concentration. this little reduction 
may nol cause economical losses in fodder yietd . On Ihe other hand. redvchon 
occurred in grain yield was detectable (8.1 and 23.7% respectively) when high salt 
concentration (4580 and 9350 ppm) were used. 
Keywords ; Grain·sor9hum ; Salinity ; Hybrid; Sulfur·fertilization ; Fodder·sorghum 

INTRODUCTION 

Sorghum grain is used primarily as a livestock feed but it is also 
utilized in manufacture of starCh, alcohol, dextrose sugar. edible oil and 
gluten. Sorghum is also used for pasture, silage f odder a nd green feeding 
purposes . Sorghum is one of the most important food crops in the semiarid 
Iropics. as it can be grown successfully under d.y and hal conditions thai are 
unsatisfactory for other cereals . Sorghum has undergone a substantia! 
modification in adaptation, morphology and performance since it was first 
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introduce as a forage Clop. The fun extent of sorghum's adaptation may not 
as yet be rulty realized in new reclaimed areas of production, because of lack 
of experience with crop and associated uncertainties, there is less incentive 
to try sorghum. Inlerest have been concentrated on sorghum since sorghum 
grows well on a wide ' vaiiety of soil types. Sorghum can be grown 
successfully on soil too alkaline for most other crops. One of the major 
problems in new reclaimed area is the k)w quality of irrigation water due to 
salinity. Salinity delayed . germination and reduce germination percentage 
(Suchato et sl, 1995 and Macharia et ai, 1995). also. shool length. root dry 
matter, root hair number I radicle were decreased as salinity increased 
(Hassanein and Azab, 1990 and Khan et aI, 1990). Significant reductions in 
plant height (Azhar and McNeilly, 1989), leaf number, leaf area, dry weight of 
teaves, leaf growth (Yang et ai, 1990), and fresh and dry biomass production 
(Femandes et 81, 1994). under such salinity Circumstance, yield I plant 
decreased 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 accumulated low level of sodium and high levels of potaSSium (Roa et 
al., 1988 and Richter et aI, 1995). Therefore, continued improvement in 
sorghum may elevate its status as a food in region considered low out yielded 
potentials areas. There were significant differences between tolerant and 
susceptible genotype sorghum (i=ouman and Hervan, 1992). Toler8f1ce was 
evaluated at emergence and seedlings stages by seedlings emergence rate, 
whereas, variation was found in sorghum hybrids and cultivars (Pang et ai, 
1994). Because of .varia lion in sorghum hybrids in sailiolerance, it was found 
that at 8 dS/m sorghum produced only 65% of dry mailer produced under 
normal conditions (Richter at 81., 1995). Greater salt tolerance hybrids 
indicated the presence of mechanism controlling transport from medium to 
shoots, also, species and cultivars with higher RGR were less tolerant of 
salinity than those of with lower RGR (Pelrov-Spiridonov and Rybkina, 1990). 
The traits most affected by saHnity were grain yield, number of grain Ispike, 
shoot dry weight, harvest index (Igartua et aI, 1995), whereas, increasing salt 
concentration decreased alpha-amylase and protease activity, the rate of 
reserve prolein mobitization and amino acids content (Khan et aI, 1989). Also 
leaf nitrate reductase activity decreased' with increasing in salinity levels 
(Kumar; and PUlai, 1993). Giving suifur fertilizers increased grain and slover 
yields, whereas, yields were highest at the highest rate of 60 kg S fha. Total 
uptakes of N, P, K, 5 , and Mg were generally increased by applied sulfur 
(Oeshmukh et a/., 1992; Dhanoji 8t a/. , 1994 and Oenic et al., 1996). 

Grain sorghum is a potential crop for moderately saline areas. having 
been identified as fairly to/erant to salinity, and shown to contain intraspecific 
variability for that traIl. For calcareous soils, high in CaC03, elemental sulfur 
may prove beneficia'; its biochemical oxIdation may decrease soi! pH and 
solubilize CaC03 to make soi! conditions favourable for plant growth. 
Agronomisl try to overcome the reduction occurred because of using saline 
water in irrigation. that is mean, the percentage of reduction should be as low 
as possible, in addition, the limit of salinity used which cause an economical 
losses in yield should be considered, that may help agronomists 10 take 
decisions concerning cultivation of such crop under condition of Ras-Sedr 
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region.TherefOre, this invesUgation proposed to study response of some new 
released sorghum hybrids to sutfur fertilization in1gated with saline Water in 
calcareous soil at Ras Sedr region, South Sinia Governorate. 

MATERIALS AND METHODS 

Plant mat.rlals 
Seeds of two different sorghum hybrids (Mena and Horus) were used 

in the present Investigation. Seeds were sown on 1s1 June in 2001 and 2002 
seasons at Ras Sedr Experimental Station, Desert Research Center (ORe). 
South Sinla Governorate. Physical and chemical properties of the 
experimental soil were determined at three different depths (0-20 . 20-40 and 
40-60 em) before sowing (Table 1). Manure was applied to soil surface al rate 
of 20 m' I feddan before plowing. SUlfer fertilizer was broadcasting in each 
experimental plot according to the treatments. The fertilizer mixed thoroughly 
with the upper 15 em of the soil one month before cultivation. All other 
agricultural practices were applied as recommended in the experimental 
region. 

Table (1) : Physical and chemical properties of experimental soli at Ras 
Sedr 

Phvslcal pro pert es 
Depth Particle size dlstrlbutlon 'I, Texture 
(em) es FS ST eL 

0-20 9.22 65.83 8.01 16.94 S.L. 
20-40 11 .99 55.92 19.33 12.76 S.L. 
40-60 10.43 66.75 7 . . 1 15.71 S.L. 

Chemmlcal propertJes 

Oepth 
Ec 

pH dsm' eo-
(em) , 

0-20 7.8 6.00 18.14 
20-40 8.1 6.50 24.01 
40-60 7.9 7.10 40.99 

Experimental treatments 
Saline irrigation water: 

Mg- No' K' 

6.21 35.4 0.71 
9.31 32.0 0.51 
9.51 24.1 0.29 

db Total 
(g/em') CaC03It. 

1.57 47.20 
1.50 48.57 
1.60 47.27 

He03· er eEe 

1.35 32.8 B.10 
1.32 39.2 10.01 
1.21 52.0 7.2? 

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 plOI. Chemical analysis of water pumped from 
these three wells were detennined (Table 2).The dominant cation is Na' . 
meanwhile cr is the dominant anion. According to FAO (1990), the SAR 
values classify well water into three different groups which were : moderately 
saline, highty saline and very highty saline for wells 1 .2 and 3 respectively. 

Sulfer fertilizer: Sulfur powder was added al 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. vegetative mass remain green and palatable for animal at harvest. 
Therefore, Ihese hybrids -are using in agriculture ror both grain and forage 
and were released in Egypt recenlly at 1999. Their productivity should be 
investigated under saline irrigation water and calcareous soil. 

Oata recorded 
Samples of rNe plants each replicate were taken after 75 days from 

sowing to monitor sorghum plants growth under Ihe investigated treatments. 

cr 504 5AR 

The following characters were determined: 
1- Plant length (cm). 
2- Slem diameter (mm). 
3- No. of green leaves I plant. 
4- No. of stem internodes. 
5- Fresh weight of stem and sheets (g). 
6- Dry weight of stem and sheets (g) . 
7- Fresh weight of green blades (0). 
8· Dry weight of green blades (0). 

At harvest, the following characters were determined: 
1- Panicale length (em). 
2- Panicale diameter (mm). 
3- 1000 grains weight (g). 
4- Grain yield (kg/fed.). 
5· Fodder y;eld (kg/fed.). 

Statfstlcal analysis: 
Experimental treatments were arranged in split-split blocks design 

with four replicates,where, irrigalion trealment was applied in main plots , 
hybrids in sub-plot and sulfur fert ilization treatments in sub-sub plot. Collected 
dala were subjecled to the proper statistical analysis according to $nedecor 
and Cochran (1969). L.S.D. at level of 5% was used for means comparison 
according to Gomez and Gomez (1984). 
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RESULTS AND DISCUSSION 

Effect of Irrigation water salinity on growth and yield : 
All growth ' and yield characters significantty affected by salinity of 

inigalion water (Table3). The lowest water salinity level used in irrigation 
(2970 ppm) gave the greatest values of growth and yield characters, whilst. 
the greatest water salinity (9350 ppm) gave the lowest values of growth and 
yield characters. Values of plan t length (em). stem diameter (mm), No. of 
green leaves J plant , No. of stem internodes. fresh weight of (stem+sheel), 
dry weight of (stem+sheel), fresh weight of green blades, dry weight of 
blades, panicsle length (em), panicale diameler(mm), 1000 grain weight{g), 
grain yield kg/fed. and fodder yield kg/fed. were signifICantly reduced by 
percelage 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 
water increased from 2970 ppm to 4580 ppm and 9350 ppm, respectively. 
These values show oscillated response due to salinity of irrigation water, 
whereas , some character showed little affect and others showed greater 
affect due to 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 
spicklets and flowers per plant, and less grain filling capacity (1000 seed 
weight) contribute in reducing grain yield as affected by salinity. Increasing 
soluble sail concentration in soil water will increase the risk of drought injury. 
In arid regions salts accumulate in the surface horizon, such soil contain a 
concentration of neutral soluble salls sufficient to seriously interfere with the 
growth of most plants . When the soil solu1ion of satine soils whICh contain large 
amount of dissolved salts is brought into contact with plant cell. it win cause a 
shrinkage of protoplasmic lining. This shrinkage is termed plasmolysis and 
can cause the cen to collapse and die (Khan et aI, 1992). 

Effect of hybrid Variation on sorghum growth and yield: 
Results demonstrated in Table (3) show thaI both hybrids used in this 

investigation varied in their tolerant to salinity, whereas, superiority of Horus 
reached a percentage of 18.4% and 5.5% for grain and fodder yields 
respectively. At experimental conditions h ybrid Horus is more s uitable than 
hybrid Mena. All growth characters recorded (slem length, stem diameter, 
No. 0 f green 1 eaves I plant, N o. 0 f stem Internodes, f esh a nd dry weight of 
stem + sheet and fresh and dry weight of blades ) increased causing 
increasing in biomass produced by Horus hybrids more than Mena hybrid , 
consequently, fodder yield incleased. Also the increasing biomass may 
enhance photosynthesis and translocation , these photosynsate accumulate 
in grain causing a n i ncreamenl ingrain yield. Since productivity is the final 
sum of reaction between genotype and environment conditions, plants 
perlorme differently in same en vironmental conditions according to their 
differences in genotype. AI such environmental condilions in experimental 
site i.e. unfertile soil, saline Irrigation water and high temperature of deser1 
causing high evapotranspiration, genolype is consider a break point in plant 
productivity. 
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Table (3) :Growth and yield of sorghum plants as affected by sallnity of irrigation water, hybrid and sulfur 

• .... OLlU " • 

Growth characters Yield characters 

No of No of Fresh D'Y Fresh 
D'Y 1000 PI<lnt Stem 

Green Stem 
weight weight weight weight of 

Panicale Panlcale 
grain Grain Fodder 

Treatments length diameter 
leaves Inter- of stem of slem of green 

green 
length di<!lmeter 

weight 
yield yield 

(em) (mm) 
Iplant nodes + ~~~IS + ~~~ts br:~les lades (0) 

(em) (mm) 
(9) 

(kglfed) (kg/fed) 

alinitViDCm 
970 81.4 11.6 7.65 7.74 311.6 9 .42 13.37 5.62 16.22 35.45 33.8 810.4 1400.3 
580 71.9 10.6 7.71 6.87 33.1 7.74 11 .08 4.86 15.68 33.19 31.2 695.6 1356.3 
350 63.5 10.2 6.2" 6.24 28.9 6.73 9.59 4.39 12.56 31.54 27.7 531.2 1248.7 

SD IS%' 2.25 0.27 0.36 0.33 0.02 0.22 0.13 0.12 0.89 1.09 0.74 5.75 11.90 
,Id 

~n. 69.0 10.6 7.26 6.65 32.1 7.63 10.39 4 .76 13.94 32.73 29.8 621 .8 1299.6 
orus 75.5 11 .0 7.15 7.25 34.9 8.29 l' .76 5.16 14.86 3<.06 32.0 736.3 1370.5 

F- test S 5 s 5 S 5 5 s s s s 5 5 
ulfur "i«l/fed 

~g 64 .' 10.2 6.46 6.53 28.5 7.35 9.71 3.87 12.20 30.89 27.4 515.2 1235.0 
74.1 10.8 6.97 6.92 34 .2 B.Ol 11 .42 5.29 14 .96 33.87 31.6 717.9 1344 .8 

50 78.2 11.4 7.40 7.4t 37.9 8.52 12.91 5.71 16.03 35.37 33.8 804.2 1425.5 

5D IS~.' 0.54 0.14 0.16 0.12 0.48 0.09 0.32 0.08 0.16 0.40 0.42 3.50 7.00 

~ ... 
~ 
Q. 

::< 
?< 
:-< 
~ -• ~ 



J. Agr;c. Sci. Mansoura Un;v., 29 (4). April. 2004 

Effect of sulfur application on growth and yield : 
Dedine ill productivity of sorghum as affected by salt and low fertile 

soif conditions is expected, applying sulfur fertilization is recommended to 
overcome such reduction . Data presented in Table (3) show that all 
characters recorded increased consequently as sulfur fertilizer increased. 
Promising growth characters and grain and fodder yields were noticed as the 
maximum amount of sulfur fertliz.er (450 kg Ifed.) was used. Grain yield 
increased by 39.34% and 12.02% • while fodder yield increased by 8.89% 
and 6.00% as sulfur fertilizer increased from 150 10 300 kglfed . and 450 
kg/fed, respectively. Sulfur is often associated with minerals which show 
deficiencies because of leaching in sandy soils. These defiCiencies can 
usually be corrected by applying sulfur fertilizers. The effect of sulfur on 
increasing plant growth and yield my be due to one Of more of (he fallowing 
reasons; 1) Reducing soil pH values Ihrough its oxidation to sulphuric acid by 
soil microorganisms, 2) RedUCing soil salinity through increasing the solubility 
of ions along with increasing the infiltration rate of the soil, consequently, 
more soluble salts wi!! have the chance to be moved downward by the 
following i rrigalion (Alawi eta I., 1 980 and E I.Maghraby e tal., 1996) . As a 
result of 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 (Walaca and Mueller 1978). The 
highly content of CaC03 and totatl solubale salts as well as specific ions 
affect either Na' or cr ions in this soil leding to minimize the productivity of 
such soil. So using elemental sulfur as a soit amendment was considered to 
control the harmful effects of saline. 

ENect of salinity and sorghum hybrids Interacllon: 
It is noticable that Horus hybrid irrigated with waler contained lowest 

salt conc . (2970 ppm) gave higher values of aU studied characters (Table 4). 
These findings were found with the higher salt concentration used (4580 ppm 
and 9350 ppm). The greatest values of grain and fodder yields were obtained 
of hybrid Horus under the lowest sail concentration used. While the lowest 
values were that of both Mena hybrid irrigated with water contained 9350 
ppm salt . Most of interaction between salinity and hybrids gave non·significant 
values except those of plant t~ngth, No of stem intemodes, dry weight of 
stem + sheets and yields of grain and fodder. Sail taterante genotypes use 
energy to exclude or sequestet sail . Ihereby maintaining a reasonably low 
salt concentration in the cytoplasm of their cells. Use of energy for this 
purpose wrll ultimately cost the plant in the form of lower yields. 

Effect of salinity and sulfur intoraction: 
Increasing sulfur fertilizer 10 the maximum level used in this 

investigation show Significant enhancement in all growth and yield characters 
at all level of salinity used. However, the mosl pronounced values of growth 
and yield traits were observed with adding the maximum sulfur fertiliz.er (450 
kg/fed) and irrigated with water conta ined the lowest sail cone. (2970 ppm). 
Such treatment gave the highest grOW1h parameters if compared with other 
treatments. accordingly, the greatesl grain and fodder yield were obtained 
when such treatmenl was applied (Table 5). 
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Table (4) : Growth and yield of sorghum plants as affected by interaction botween salinity of Irrigation water and 
b 11 _ •• __ 

Growth characters Yield characters 
Treatment No. No. F,... "'" Fres" 0" 1000 Plant S."" 0' 0' .",.Ighl _19-'t _Ight weight Panleale Panra .. gnilin Gnilin Fod .... 

Salinity 'ength diameter G,", Stem of stem of stem 0' 0' length dlemeter weight yi.1d yield 
(ppm) Hybrid (em) (mm) I~~e. Inter· +~~~ +~~~ br~. bl::'" (em) (mm) 

(0) IkgllodJ Ikg/fod) 
f lant ,ode. 

~o ~"' 76.8 11 .3 7.42 1.29 37.5 8.89 5.42 15.90 34." 33 .• 713.1 1381.3 12.81 
0"'" " .0 11 .9 7.89 8. \9 39.8 ' .95 5.82 16.53 36.24 34.5 847.7 1419.3 13.93 

580 ~~"' 69.7 10.5 6.74 • . 65 31 .6 7.60 4.67 14.01 32.70 29 .• 62B.5 1345.0 10.64 
0"" 74 .2 10.8 7.15 7.08 3<.3 1.87 5." 14.82 33." 32.1 762.7 1367.5 11 .32 

3.!0 ~I:M 50 .• 10.0 6.08 • . 00 27.1 6.39 4.18 11 .90 30.03 26.5 463.8 1172.6 9.1. 
0,", 66.3 10.4 6.40 .... 30.7 7.06 4.61 13.23 32.25 28.9 ..... 1324.8 10,03 

o 5-4 :US NS NS 0.27 NS 0.23 NS NS NS NS NS 6.19 13.03 

Table (5) : Growth and yield of sorghum plants as affected by interaction between salinity of Irrigation water and 
sulfur application. . I Growth c~anlla.,. Yield characters Treatment I .. ,.. _ . I _ I _ . , _.. I , Treal 

2970 

4'" 

9350 

Stem 
diameter 

(mm) 

27.4 
34. , 
37.7 

7.31 
7.70 
8.19 

Panlcale 
length 
(em) 

Panrcale 
dlemeter 

(mm) 

9.52 
10.86 
12.M 

~ ;-
" ~ 
"" ,.. 
!. 
• ~ 
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Greater decline was observed in values of all growth and yield characters 
when s()(ghum was irrigated with water contiained higher levels of salts (4580 
ppm) and (9350 ppm). Meanwhile, increasing amounts of applied sulfur from 
150 to 300 and 450· kg/fed under all levels of saline water caused consequent 
increament in all grow1h and yield characters . It could be concluded Ihat 
applying sulfur fertilizer reduced the harmful effects of salt on sOfghum plant 
causing growth to be improved and helps planl 10 lolerate the bad effects of 
sa!:nily and therefore . yield under these circumistances increased. Sorghum 
plants received 450 kglfed and iffigated with water contained the lowest salt 
conc. (2970 ppm) gave the maximum grain and fodder yields of 945.1 and 
1483.3 kg/fed, respectively. Salinity tolerance is a complex whole plant 
characteristic with physiological and biochemical functions controlled by 
numerous gene, moreover, environmental and soil factors heavily influence 
its expression. Applying sulfur fetilizers enable plant to tolerate salinity since 
such ;:I;pplicalion enhance growth and help plants to produce more energy 
needed to overcome the dramatic effects of salinity. 

Effect of sorghum hybrid and sulfur fertilizer Interaction: 
Horus hybrid shows superiority in all characters studied above Mena 

hybrid under aU levels of sulfur application, however, most of these 
differences did not reach the level of significance except plant length. No of 
stem internodes, fresh weight of (stem. sheet) and graln yield kgNed (Table 
6). The higher grain yield was obtained of Horus hybrid received 450 kg 
SIted . Horus hybrid is chraclerized with higher plant length, and fresh and dry 
weights of (stem+sheet), therefore, such superiority make Horus hybrid gave 
higher yield of grain as wen if compared with Mena hybrid. 

Effect 0 f i rrigaUon water salinity, sorghum hybrid and sulfur fertilizer 
Interaction: 

Dala presented in Table (7) show that the distinguished growth and 
yield characters were that of hybrid Horus when fert ilized with the maximum 
sulfur amount used (450 kg/fed) and irrigated with moderaUy saline water 
(2970 ppm). It is noticeable that irrigation with water contained gradual 
increasing of sail concentration (4580 ppm) and (9350 ppm) caused all 
growth and yield characters 10 be gradually decreased for both hybrids used 
at all levels of sulfur fertilization. Also gradual increase of sulfur fertilization 
from 150 kg Sifed to 300 kg/fed and 450 kg slfed caused grcduaJ increase of 
growth and yield characters for both hybrid used, thai was true al aU levels of 
saline water used to irrigate sorghum plant (2970 , 4560 and 9350 ppm). The 
reduction occurred when hybrid Horus fert ilized with 450 kg SJfed and 
irrigated with water salinity increased (rom 2970 ppm 10 4580 ppm and 9350 
ppm were 6 .1% and 23.7% f or grain y ields and 1 .8% and6.5% for fodder 
yields. respectively. It is noticeable thai the reduction occurred in fodder yields 0' both hybrids due to increasing san concentration up to 4580 ppm and 9350 
ppm was little and could be neglictabte under condition of Ras Sedr, 
whereas, water available always contajn h:gh sail concentrallon even when 
maximum sUlfur fertilizer (450 i<glfed) was applied, these reductions may nol 
cause &conomicallosses in fodder yield. 
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Treatment 
Growth characters 

No. No. Fresn~ ! ; Dry Plant Stem of of weight weight 
Sulfur Jenght diameter Green S.m of stem, of stem 

Hybrid 
(kglfed) (em) (mm) leaves Inter-

+ ~:et + ~:~et 1.2tlnt nodell 
1SO 61 .8 10.12 6.26 ' .28 26.47 7.08 

-li 
I '00 70.7 10.62 6.82 '.66 32.88 7.65 

"".na 
' 50 74.6 11 .13 7 .15 1.01 37.08 8.1' 

. SO 67.1 l OAD 6.67 6.78 30.50 7.63 

'00 77.6 11 .03 7.12 7.17 35.47 8.35 
H~, .,. 81.9 " .68 7.65 1.81 38.8' 8.91 

SO (Soot.) 0.17 NS NS 0.11 IU8 NS 
---- ----

"''':Cla .......................... ".' ""'U ....... "" ....... , .. ......... " .... ' '. 
YIeld chanllcters 

'<osh D'Y 1000 Grain Fodder 
weight weight Panlcale Panlcal. grain yield yield of of length diameter 

weIght 
bl:~S bl~:).S. (em) (mm) 

(0) {kg/fed) (kg/fed) 

3.70 , 1.69 30.28 26.3 489.1 1195.6 9.43 

5.10 14.52 33.30 30.5 638.1 1309.1 10.84 

5.47 15.60 3< .50 32.6 739.7 1394.3 12.52 

' .04 12.72 31.49 28.' SoII .3 1274.5 9.99 

5.47 15.-40 "'.44 32.' 797 .0 1380.5 11 .99 

' .95 16.48 36.25 35.1 870.7 1456.1 13.30 

NS NS NS NS NS 4.95 NS 
._ . - - --

!!! 
~ 

~ 
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Table (7) Growth and yield of sorghum plants as aHected by Interaction between salinity of irrigation water, " '" hvbrid and sulfur aoollcation. 

"-GrOWlh charillclers Yield chilr.clers !' Treatment 
Fresh 0", 0", '" Plant .,"" No.of No.of 

weight of weight weight 
F,..h 

Panical, Pillnlcilte 1000 Grein Fodder n GrM" Stem weight of grain ~ 
5811nlt1 Hybrid ~UlfU I,nght diameter 

leaves Inler- stem + 'stem of 
blades length diameter 

weight yield yield 
~ (ppm) glf. (em) (mm) Iplant no .. s~:~t .. (~~et br~~\.s I,) (em) (rnm) 

(0) 
kg/fed (kglr.d) 

~ . .. I,., 71 .1 10.76 6.73 6.91 6.39 33.93 4 .11 10.58 13.68 3 1.34 29.1 611 .3 1282.1 0 
~ena I ~ 16.7 11.25 1.62 1.22 6.94 37.27 5.60 13.06 16.58 3~ .6 1 34.4 791 .8 1393.3 c 

82.6 11 .90 7.91 7.76 9.34 41 .31 6.35 14.78 17.45 37.01 35.6 916.3 1468.6 ~ 
c:: 
~ 970 150 81 .B 10.69 7.20 7.72 9.01 36.28 4.38 11 .46 13.53 32.90 30.4 624.0 1321.1 }1" 300 67.0 11 .91 7.66 6 _08 9.96 40.26 6.18 14.58 17.50 37. 19 3~. 1 945.2 1438.7 t oNO .50 89.4 12.93 6.61 "''' 10.87 42.86 6.90 15.75 18.57 38 ,64 36.1 974.0 1496.1 '" '" ~ ~ 

150 60.9 D.99 6.47 6.36 7.25 25.45 3.72 9.60 11 .85 30.24 '''-9 452.4 1224.9 ~ Z! 300 72.4 10.56 6.73 6 .67 7.50 33.14 5.09 10.27 14.58 33.21 29.' 694 .4 1363.7 

" 
~ ,n. .,., 75.7 10.95 6.02 6.93 8.06 38.96 5.21 12.15 15.61 34.33 32.1 738.8 1446.5 "" . " . 

~~S IE .-580 62.9 10.34 6.82 6 .59 7.37 29.49 4.09 9.44 13.07 31 .34 28.8 544.6 1274.6 
'" 71.2 ".82 7.08 1.08 7.9 1 35.01 5.36 11.46 15.19 33.60 33.6 648.3 1356.3 " 82.4 11.17 7.54 7.59 8.33 38.44 5.68 13:05 16.19 35.93 35.7 .... , 1471.6 R 

150 53.' 9.56 5.55 5.58 ' .60 20.09 3.28 8.12 9. 54 29.26 22.9 40J.6 1079.9 

" n. 
300 63.0 10.06 611 B.l0 6 .55 28.24 -4.41 9.16 12.42 31 .09 27.., 430.0 1170.3 
'50 65.4 10.53 6.54 6.34 7.02 32.95 ' .66 10.13 lJ.73 32.15 29.2 557.9 1267.7 

",. 150 56.1 9 .96 6.96 6.03 6.SO 25.78 ' .66 9.07 11.56 30.2' 26.1 455.4 1227.7 
'oro. 300 68.5 10.35 6.42 B.35 7.16 31.10 ' .68 9.93 lJ.51 '~34 29.1 597.5 1346.6 

'50 7J.1 10.95 6.60 7.07 7.53 35.13 5.28 11.10 14.61 34.17 31.6 742.8 14do.3 LSD t5%} 1.33 0.34 NS NS 1.18 0.24 NS NS NS NS 0.40 NS 1.03 
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On the other hand, reduction occurred in grain yields of same treatments 
whereas,were dectable especially when high sail concentration (9350 ppm) was 
used, this may be due to the remarkable dramatic effect of salt upon flowering , 
pollination. seed fertilization and seed set rather than the bad effects 
occurred during growth. 
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