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ABSTRACT

I'wo successive expertments were carried out at Desert
Research Center Agricultural Experimental Station at Wadi
Sudr (South Sinai). Salinity of experimental soil and water
used n irrigation were 6131, 4933, and 7989, 4690 ppm for
the first and second seasons, respectively. The levels of
nitrogen fertilizer used were 30, 60, 90 and 15, 30, 45 kg
Nfed. in the first and second seasons, respectively. The
resulis indicated that increasing nitrogen fertilizer from 30 to
,90 kg N fed. in first season decreased plant heignt, fresh and
dfy weight of stem, forage yield, and grain yield but increasing

,,,,,,

lruge'n Jertilizer from 30 kg N.fed to 60 kg N fed. increased
protein percent and total carbohydrate in stem, leaves, and
 On the other hand, 30 kg N/fed, gave highest plant
(, stem diameter, fresh and dry weight of leaves and stem,
and grain weight in second season.

At two seasons, mutant line No. 15 had the highest stem
diamerer, fresh and dry weight of leaves and stem, leaf area
grain yield, total carbohydrate percent and ash percent.

INTRODUCTION

Sorghum (Sorghum bicolor (L.) Moench) is wndely
grown in regions of irrigated agriculture where soil salinity is
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not a common problem. The detrimental effects of salt stress on
the growth of sorghum are greater during the vegetative stage
of plant development than during germination (Francois ef al.,
1984) or maturation (Maas 7 al., 1986).

Patel er al. (1975) reported that plant growth is
characteristically depressed at certain levels of salt
concentrations. Sometimes such effect responds to fertilizers
even though growth depression can be expected to reduce
nutrient requirements and even though fertilizer application
increases salinity to same degree.

The present study was conducted to find out the
adequate level of nitrogen fertilizer which gives the maximum
forage, grain yield and nutritive elements in some sorghum
mutant lines under saline conditions.

MATERIALS AND METHODS

Two field experiments were carried out at Ras Sudr
Agricultural Experimental Station, South Sinai Governorate
during the two successive seasons (1992 and 1993). The
physical and chemical properties of the experimental soil are
presented in Table (1, a-b) and underground irrigation water
analysis is shown in Table (1-c). Each experiment included
thirty treatments which were the combination of nine mutant
lines from sorghum (Sorghum bicolor L. Moench) as well as the
parental cultivar Giza ] and three nitrogen levels i.e. 30, 60,
and 90 kg N/fed. in the first season and 15, 30, and 45 kg
N/fed in the second season. The design of each gxperiment was
split plot with six replications (three replications were used for
fodder vield and the other three replications were used for graimn
vield) Nitrogen trearments were arranged at random in the
main plots and sub plots were assigned for the mutant lines as
well us Giza 1. Grains were sown on May 5th 1992 and 1993,
The amounts of nitrogen were added to plots according 10
treatments in the form of ammonium nitrate (33 5% N) as side
row The half was added after 30 days and the other after at 60
days trom sowing. The experimental unit consisted of four
ridges und the length was 3 meters i length and 30 cm between
ridees  The distance between hills was 20 em on one side of
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the ridge. The normal agricultural treatments of growing
sorghum plants were applied. At cutting data, the following
growth characters were determmed plant height (¢m), main
stem diameter (cm), leaf area (em2) of the third leaf estimated
according to Stckler e al. (1961). Leaf area = Max. length x
max. width x 0.747, fresh and dry weight of blades/plant (gm),
fresh and dry weight of stem + Sheathes/plant (g),
leaves/ploline % was determined on fresh leaves by the methods
which reported by Bates, 1973).

Table (1) Mechanical and chemical properties of soil and chemical
analysis of irrigation water of Wadi Sudr Experimental Station,
a) Physical analysis

Growing Particle size gistribution (%) Texture oM.

season Sand | Sit | Clay Class

1992 2050 2400 350 Sand a21

1993 &5.00 1440 2060 Sand 048

b) Chemical analysis

Gromng| pH EC Cations magle Anions(mea/l. CaCo,
season mmhos | Ca'" | Mg " | Na l K' | eogT I HeOS é’ iso.' {%)
' lem_
1682 810 658 26 1060 6400 04 . 2100 621 1480 S22
1983 776 615 171 1180 3060 180 - 180 332 3090 812

*another site in the farm.

c) Chemical analysis of irrigation water

Growing | pH EC | Cations {meq/L. Anions ime;lL.
season {ppm) | Ca [ Wg™ ] NO‘ [K €O, | HCO, SO,
1902 810 7SE8 2530 2710 7410 081 - 530 7630 8010

983 722 4850 18 540 3080 020 o 260 360 2290
*another ground well in the farm,

Fodder yield fresh and dry weight (ton/fed), while at
harvest time the main head weight (g), 1000 grain weight, grain
yield (g/fed.) were estimated.

Samples were dried in an electrical oven at 70°C to
,comant weight according to (A.0.A.C., 1970). Dry materials
were milled to fine powder material and were used for chemical
analysis. Total nitrogen was determined with microkjeldahl
Qecordmg to Peach and Tracey (1956) and protein content was
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calculated by multiplying the total nitrogen by 6.25. Total
carbohydrate determination (T.C ) was determined according to
Smith er al. (1964). (Crude fiber and Ash percentage were
determined in leaves and stem according to the methods
described by A.O.A.C. (1970).

The data of all experiments were subjected to proper
statistical analysis of variance according to Snedecor and
Cochran (1967).  The short significant range test was used 10
compare the means according to Duncan (1955). The means
followed by the same letter are not statistically different at 5%
levels of significant.

RESULTS AND DISCUSSION

I. Growth and yield:
1.1_Effect of nitrogen fertilizer on growth:

Data in Table (2) show that the difference between all
characters studied were significant due to nitrogen fertilizer
except stem diameter and leaf area in the first season. In the
first season, increasing nitrogen levels decreased plant height,
fresh znd dry weights of blades and stem + sheaths, forage
vield/fed , main head weight, and grain yield per plant. The
previous data could be attributed to high concentration of salt
cause a decrease in the permeability of roots to water, and
hence a decrease in the rate of its entry into plant (Krammer,
1969). Similar results were obtained by Bosemark (1954).
Dormar and Ketcheson (1960) and Sabet & Wassif (1970). In
the second season, increasing nitrogen fertilizer increased flant
height. stem diameter, fresh and dry weight of leaves, stem +
sheaths, forage yield, main head weight, and 1000 grain weight.

Similar results were obtaimed by Bakheit and Abd E!
Rahium (1984) and Saba er al., (1990). On the other hand, leafl
area was not significantly affected by different nitrogen levels
treatment in both seasons. In second season low rate (30 kg
N/fed ) gave the highest value of leaf area as compared with
other nitrogenous levels. This result may be due the low level
of N in the second scason. Increasing nitrogen fertilizer
¢eluyed flowering date in both seasons owing to the nitrogen
effect on vegetative period From previous data, the results
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showed that the highest values for all characters were obtained
by plants received 30 kg N/fed. in both seasons except the
flowering date in both seasons and protein percentage in the
second season.

1.2 g

Data in Table (3) indicate that mutant lines No. 15 and
21 had tallest plant in both seasons. Similar results were
obtained by Bakheit and Abdel Rahium, (1984). In the first
scason, mutant line No. 15 and 32 had the highest stem
diameter but mutant line No. 28 and 32 in the second scason
had the highest stem diameter. Fresh and dry leaves and stem
of mutant No. 15 and 43 had the highest value in both seasons.
The high forage yield could be attributed to the high value of
plant height, stem diameter, fresh and dry leaves, and fresh and
dry stem per plant, From the previous data, it could be
concluded that mutant line No. 15, 32, and/or 43 could be
recommended to be cultivated under saline conditions. In both
seasons. mutant line No. 21 and 26 had the highest ratio of
leaves/stem. Such result indicates that the both mutant lines
had better forage vield. On the other hand, mutant lines No. 32
and 15 had the highest leaf area in the first and second seasons,
respectively. Mutant lines No. 16 in first season and mutant line
No. 15 in second season had the highest grain yield. This could
be attributed to the increase in head weight, 1000 grain weight,
and grain yield/head. Similar results were obtained by Shannon
er al. (1981). It could be concluded that mutant lines No. 15,
16, 17, 32. and 43 as relatively later mature genotypes, had a
larger vegetative organs and hence produced high assimilator
that increased dry forage yield.

1.3. Eftgct of the intera gtion berween ycnw_ﬂ.mma?ﬂ
levels:

All characters in this investigation were significant in
celation to  the effect of the interaction between genotypes and -
nitrogen levels (Table 4) Significantly of these interactions
with N fertilizer levels retated mainly to the different ranking of
genotypes from one N-fertilizer level to another. Under 30 kg
\fed levels mutant lines 15 and 12 had tallest plant in the first
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