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ABSTRACT 

 
 The shortage of green fodder for farm animal during summer has been 
increased in Egypt. Therefore, great efforts must be directed towards the 
improvement of summer forage crops. Sorghum could be provided as a solvent to 
this problem, since it is considered the most important forage crop during summer. 
This investigation is a contribution to improvement the sorghum fodder yield by 
selection. 
 Selected 17 strains from F2 segregation generation of the superior hybrid 
between forage sorghum variety (Quna) and dwarf male - sterile line (Red land) were 
evaluated to study the genetic variability for fodder yield and its component.  Also, 
genetic variability was determined for all studied traits. 
 The results showed that there are highly significant differences for all 
studied traits in the three cuts in two seasons and for combined analysis. The 
estimate of heritability in broad  sense were high for all studied traits in the three cuts 
also. The genetic advance had considerable values in the three cuts with respect to 
all studied traits. In addition, there are three promising strains (No 5, 6 and 9) for 

total forage yield. Also these strains had a high In situ dry matter disappearance 

(ISDMD) and In situ organic matter disappearance (ISOMD). The DM percentages of 
the three strains were higher than parent (1). The OM and CP % of strains 5 and 6 
were higher than parent (1). The feed intake by bucks from strains 5 and 6 were 
significantly (P<0.05) higher than strain 9 and parent (1). No significant differences 
among parent (1) and other strains in digestion coefficients were recorded of all 
nutrients except CP digestibility of strains 5 and 6 which was significantly  (P<0.05) 
higher than strain 9 and parent (1). The DM yields were 5.23, 6.68, 5.57 and 4.50 
ton/ fed. for parent (1), strains 5, 6 and 9, respectively. The TDN yields were 3.503, 
4.586, 3.798 and 2.959 ton/ fed. for parent (1), strains 5, 6 and 9, respectively. The 
DCP yield was 0.389, 0.591, 0.472 and 0.317 ton/fed for parent (1), strains 5, 6 and 
9, respectively. Therefore, genetically improved sorghum strains can be obtained 
and subsequently, these strains could be directly cultivated or hybridized to produce 
superior F1 hybrids. 

Keywords: Sorghum, strains, genetic variability, in situ, digestibility, yield. 

 

INTRODUCTION 
 

 Sorghum (Sorghum bicolor L. Moench) is the world’s fifth leading 
cereal and a major crop in Africa.  
 Sorghum is a crop with extreme genetic diversity, but overriding 
characteristics is its tolerance to heat and drought. Sorghum or sweet 
sorghum possess on abundance of sweet juice and are suited for use as 
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silage, fodder and hay. Sudan grass is annual grass sorghum with slender 
stems, open heads and great tillering capacity. In Egypt, sorghum is used as 
one of summer forage crops, where, the reduction of green fodder is a 
serious problem for livestock which affects negatively on their production of 
meet and milk. Great efforts should be directed to improve the green yield as 
multi cuts forage crop necessarily needed in summer. Since several studied 
traits for sorghum are related to fodder quality, it seemed desirable to 
examine the expected progress in yield resulting selection for one of these 
traits. This is particularly important since yield proved to be very low 
heritability but at the same time correlated with other traits. It would be 
advantageous if these other traits are easier to measure and can thus be 
used for screening selections to the important indirect traits viz, fresh fodder 
yield segrigations (Soliman1994). Utilizing new germ plasm from different 
crosses is important breeding technique to improve the forage yielding ability 
of sorghum. Selection for forage yield and its components was highly 
effective method due to the considerable values of genetic gain (El-Shahawy 
1978, Singh 1982, Shafey 1989 and Haggag et al 1993 and 1999). 
 There is a possibility to increase the fodder yield and its components 
through selection program for either plant height or number of leaves traits 
and number of tillers, then the selected inbred sorghum lines could be used 
to obtain superior  (F1) hybrids, (Haggag et al 1999).  

The objectives of this investigation are to evaluate seventeen strains 
selected from advance segregation generations of the superior hybrid 
between forage sorghum variety (Quna) and dwarf male - sterile line (Red 
line) to prove that selection is an effective technique method to improve the 
forage yielding ability in sorghum. Besides, study the palatability and 
nutritive values of green forage of the best strains.  
 

MATERIALS AND METHODS 
 

The Genetic Materials:  
 The genetic materials used in this investigation included two parental 
varieties. The male parent was inbred line containing genetic restore fertile 
gene (S. sudanese Quna). The female parent was inbred line containing 
cytoblasmic male sterile gen (S. bicolor, Red line). 
 This investigations were carried out at El-Serw Agricultural Research 
Station during the growing seasons 1993 to 1999. Selection procedure 
following hybridization was pedigree selection method. In the growing season 
1993, the two parental varieties were planted and crossed at the flowering 
time. The hybrid seeds were collected and sown in the growing season 1994 
in bulk plot to produce the (F1) plants which were selfed to give the first 
segregating generation ( F2 ) seeds . In 1995, the selfed seeds were spaced 
in rows sufficiently that individual plants may  be examined. At the maturity 
stage, 200 superior plants in which desired characteristic of forage yield 
component traits were selected and selfed. In 1996, selfed seeds of 200 
individual selected plants from the previous generation were planted (F3) as 
seeds of individual plant per row, and selection between and with in rows 



J. Agric. Sci. Mansoura Univ., 25 (11), November, 2000. 

 6769 

were continued to obtain 17 strains of best performance as a forage crop. 
These strains take serial number from 2 to 18 . 
 In the growing seasons 1997 and 1998, strains which selected from 
(F3) generation were evaluated with their forage parent (No.1) in a 
comparison field trial. .A randomized complete blocks design with four 
replications was used , each block included 18 intery , each intery  was 
planted in one row of  4.00m  long and     0.6 m  wide with space planted at 
0.20 m  apart to insure 20 hills per row , each hill contained two plants . 
Agronomic field practices applied at the proper time as recommended for 
forage sorghum. Three cuts were taken during each growing season. 
 Data were recorded for the properties affecting the forage yield as 
plant height in centimeter (PH, cm), stem diameter in millimeter (SD, mm), 
number of tillers per plant (NT/ P), fifth leaf area (5th LA), leaves to stem 
ratio (LSR %), green fodder yield in ton per feddan ( GFY, ton/F) and dry 
yield in ton per feddan ( DY, ton/F). 
 

Nutritional evaluation:  
         Representative samples were taken from all strains for  in situ dry 
matter disappearance (ISDMD) and In Situ organic matter disappearance 
(ISOMD) determinations.  The In Situ was carried out according to Mehrez 

and ørskov (1977) as 2 g of air dry forage milled through 2.0 mm screen was 

placed in each of nylon bags (6x12 cm) prepared from polyester cloth (41 μm 
pore size).  The nylon bags were incubated for 48 h. in the rumen of two 
buffalo bulls fitted with permanent rumen canula. Four bags of each strains 
were used (two bags incubated in each bull).  
         The best three strains in forage yield, ISDMD and ISOMD (1, 5, 6 and 
9) and parent (1) were sown in season 1999 to evaluate the feed intake, 
digestibility and nutritive values of the three cuts of green forage by 12 
Zaraibi bucks in metabolic cages. The bucks were about 3 years old with an 
initial average live body weight of 40 kg. The green forage was offered for 
bucks as 90% from ad libitum level. The daily amount of feeds was weighed 
and offered in two portions at 9 a.m. and 4 p.m.  Drinking water was available 
all times.  
      The digestibility trial lasted for 26 days of which 21 days as preliminary 
period followed by 5 days collection period.  Chemical analysis of samples of 
forage and feces were carried out according to AOAC (1980). 
 

Statistical Analyses: 
 The analysis of variances were made according to Cockerham 
(1963), and the mean values were compared by least significant difference 
test  ( L.S.D ) at both 5 % and 1 % levels which can be obtained as follows:  
 

LSD = t 0.05 Edf x S-d  
LSD = t 0.01 Edf x S-d  

                                             

          Sd =     EMS   x   n1 + n2 
                           r           n1  n2 
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where :  
 t 0.05 and t 0.01 Edf = Tabulated values of “ t “ for error degrees of 

freedom at 0.05 and 0.01 levels, respectively ;   
                      EMS=  Error mean squares ,  
                           r = Number of  replications ,   
                n1and n2= Number of genotypes involved in the first mean and 

in the second mean, respectively . 
  

The estimates of genotypic and phenotypic variances were obtained 
from the analysis of variance. The expectation of mean squares are 
presented in Tables ( 1 and 2 ) . 
 

Table (1): The form of the analyses of variance and expectation of 

mean squares for all genotypes in one year. 

S.V. D.F M.S E.M.S 

Reps r-1   

Genotypes g-1 M2 2 e + r 2 g 

Error  ( r-1 ) ( g-1 )  M1. 2 e  

 
Table (2): The form of the combined analyses of variance and 

expectation of mean squares for all genotypes over years. 

S.V. D.F M.S E.M.S 

Years y – 1   

Re. / Year y ( r - 1 )   

Genotypes g - 1 M3 2  e + r 2  9y+ry2 g 

Gen / Years ( y - 1 ) ( g - 1 ) M2 2  e r 2  gy 

Error  y ( r - 1 ) ( g - 1) M1 2 e 

 
where  
r = Number of replications, g = Number of genotypes, y = Number of years, 
M1 = Error mean squares, M2 = Genotypic mean squares in table (1) and 
genotypes  by years mean squares in table (2) and M3 = Genotypic mean 
squares in Table (2). 

2 g = (M3- M1 ) / ry                   2  ph = 2 g +  2  e / ry 
   
Genetic coefficient of variability (G.C.V.) was calculated as:  

                        G.C.V = 2 g / x. 100 
 Phenotypic coefficient of variability (Ph.C.V.) was calculated as:  

                        Ph.C.V = 2   ph / x . 100 
Broad sense heritability H b2 % calculated according to the following 
equation;  

                       H2b % = 2 g / 2 ph. 100  
Genetic advance from selection (G. a.) as suggested by Johanson et al. 
(1955). 

                      G .a. = 2 g /   ph . k 
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Where: 2 g, 2  ph ,  ph and k are the genotypic variance, phenotypic 
variance phenotypic standard deviation and k is the selection differential, 
respectively.  
 In case of 5 % selection in large samples from normally distributed 
population according to Hanson, et al., (1956). k = 2.06 . 
     Data of In Situ, digestibility and nutritive values were statistically analyzed 
according to Snedecor and Cochran (1982).    

 

RESULTS AND DISCUSSION 
 

Performances of genotypes:  
 The analysis of variances of genotypes for all traits of the three cuts 
in both seasons of evaluation are presented in Table 3. Tests of significance 
of mean squares of all genotypes indicated the presence of highly significant 
differences between them.   The results showed highly significant differences 
for all studied traits for the two seasons.  
 The combined analysis of variance of genotypes for all studied traits 
in three cuts are presented in Table 4. Highly significant differences among 
genotype for all studied traits in three cuts except stem diameter (SD) in 3rd 
cut were recorded. Also, the same trend was observed for interaction 
genotypes by years.  
 The mean of all genotypes for all studied traits of the studied three 
cuts were obtained and are presented in Tables 5, 6 , 7 , 8 and 9 . The 
results in tables 5, 6 and 7 for vegetative traits of the two seasons and over 
all mean showed that plant height (PH) and number of tillers per plant (No.T/ 
P) are increased in cut-3 than cut-2 and cut-1. On the other hand, other 
vegetative traits decreased in cut-3 than cut-2 and cut-1. Results in Table 8 
showed that green yield (GY/F) of cut-2 is higher than the other two cuts in 
two seasons and over all means. Strains 5, 6 and 9 had higher total green 
fodder yields. They were  37.41, 32.16 and 29.38  ton / fed. Respectively. 
Similarly, dry yield (DY/F) results in Table 9 showed similar trend. Strains 5 
and 6 were exceeded than forage parent 1. Its were 6.68, 5.57 and 5.23 
ton/fed., respectively. Results revealed that there are two promising selected 
strains through selection program for green forage yield and its components 
than their forage parent 1. These strains are number 5 and 6. These results 
are in agreement with Jon-Orn et al. 1976, Bakheit 1990, Soliman (1994), 
Kumar and Singhania (1984) and Haggag et al (1993 and 1999).   

 

Genetic parameters:  
 Heritability (H2b), genotypic and phenotypic of variability G.C.V and 
Ph.C.V. and genetic advance from selection (G.a) for the three cuts are 
presented in Table (10). 
 Heritability estimates provide information on the transmission of 
characters from parent to progeny. Such estimates facilitate evaluation of 
heredity and environmental effects in phenotypic variation and thus aid in 
selection. Also, it can be used to predict advance under selection, so that,  
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Table (8): The means of green yield in each cut and total in the two 

years and over all means  

G 

First season Second season Over all means  

1st cut 2nd cut 3rd cut total 1st cut 2nd cut 3rd cut Total 1st cut 2nd cut 3rd cut Total 

1 7.57 13.55 7.40 28.53 12.63 14.88 7.80 35.30 10.10 14.21 7.60 31.91 

2 5.05 8.80 4.45 18.30 7.25 10.13 3.95 21.33 6.15 9.46 4.20 19.81 

3 5.69 9.27 4.55 19.51 6.30 10.52 4.68 21.50 5.99 9.90 4.61 20.50 

4 3.64 10.77 5.80 20.21 4.57 12.16 5.57 22.33 4.11 11.48 5.69 21.28 

5 10.8 14.65 11.70 37.15 11.93 16.42 9.32 37.67 11.36 15.54 10.51 37.41 

6 7.28 13.60 9.88 30.75 9.13 15.88 8.57 33.58 8.20 14.74 9.23 32.17 

7 4.14 7.50 4.90 16.54 3.25 8.95 7.50 19.70 3.69 8.23 6.20 18.12 

8 4.41 8.52 5.15 18.09 7.07 9.85 5.70 22.63 5.74 9.19 5.43 20.36 

9 7.82 13.00 7.85 28.67 7.77 14.00 8.30 30.08 7.80 13.50 8.08 29.38 

10 5.89 11.50 6.65 24.04 4.46 13.18 5.70 23.34 5.18 12.34 6.18 23.70 

11 6.45 11.00 6.20 23.65 6.95 12.23 6.70 25.88 6.70 11.61 6.45 24.76 

12 6.21 7.82 6.88 20.91 3.60 8.52 7.13 19.25 4.91 8.18 7.00 20.09 

13 5.93 8.10 5.85 19.88 3.55 9.02 3.72 16.30 4.74 8.56 4.79 18.09 

14 3.59 10.52 4.97 19.09 5.41 11.85 3.82 21.09 4.50 11.19 4.40 20.09 

15 5.78 11.85 7.05 24.68 5.50 13.05 7.10 25.65 4.64 12.45 7.08 25.17 

16 6.10 12.63 6.50 25.23 6.28 13.30 6.90 26.48 6.19 12.96 6.70 25.85 

17 4.80 11.50 6.70 23.00 4.96 12.63 7.65 25.24 4.88 12.06 7.18 24.12 

18 4.80 7.82 5.18 17.80 4.72 8.55 4.45 17.73 4.76 8.19 8.81 17.76 

L.S.D 0.05 0.159 0.138 0.028 0.253 0.139 0.145 0.024 0.196 0.148 0.140 0.134 0.223 

L.S.D 0.01 0.214 0.185 0.038 0.339 0.186 0.194 0.032 0.262 0.194 0.184 0.177 0.294 

 
the breeder can anticipate improvement from different types and intensities 
of selection (Soliman 1994). 
 The estimates in broad sense heritability values were high for all 
studied traits for the three cuts all over means was over 90 % except for the 
two years for stem diameter (SD), which were 54.8 and 80.0 for cut 2 and cut 
3, respectively. Also, high estimates of heritability were obtained for total 
green yield (99.8 %) and total dry yield (99.7 %) which is in agreement with 
Shafey (1989), Haggag et al (1993), Soliman (1994) and Haggag et al. 
(1999). 
 The differences between genotypic and phenotypic coefficient of 
variability were very narrow for all studied traits. So, heritabilities were very 
high. 
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Table (9): The means of dry yield in each cut and total in the two years 

and over all means  
G First year Second year Over all means 

 1st cut  2ndcut 3rd cut total 1st cut  2nd cut 3rd cut total 1st cut 2nd cut 3rd cut Total 

1 0.88 2.14 1.46 4.48 2.10 2.35 1.54 5.99 1.49 2.24 1.50 5.23 

2 0.64 1.30 0.79 2.73 1.35 1.50 0.70 3.55 0.99 1.40 0.75 3.14 

3 0.60 1.41 0.83 2.84 1.16 1.60 0.85 3.61 0.88 1.51 0.84 3.23 

4 0.44 1.58 1.01 3.02 0.70 1.78 0.98 3.46 0.57 1.68 1.00 3.25 

5 1.51 2.64 2.43 6.40 2.26 2.76 1.94 6.96 1.89 2.61 2.18 6.68 

6 0.74 2.26 2.04 5.03 1.69 2.64 1.76 6.09 1.22 2.45 1.90 5.57 

7 0.62 1.04 0.82 2.48 0.51 1.24 1.26 3.01 0.56 1.14 1.04 2.74 

8 0.50 1.25 0.91 2.65 1.41 1.44 1.00 3.86 0.95 1.34 0.95 3.24 

9 0.82 2.05 1.53 4.40 0.80 2.21 1.62 4.63 0.81 2.13 1.56 4.50 

10 0.71 1.79 1.24 3.74 0.61 2.06 1.06 3.73 0.66 1.92 1.15 3.73 

11 1.03 1.57 1.07 3.67 1.22 1.75 1.16 4.13 1.13 1.66 1.11 3.90 

12 0.77 1.21 1.26 3.24 0.60 1.31 1.31 3.22 0.69 1.26 1.29 3.24 

13 0.73 1.17 1.02 2.91 0.66 1.30 0.65 2.61 0.69 1.23 0.83 2.75 

14 0.39 1.54 0.89 2.82 0.91 1.73 0.69 3.32 0.65 1.63 0.79 3.07 

15 1.07 1.80 1.28 4.15 1.18 1.98 1.29 4.45 1.12 1.89 1.29 4.30 

16 0.64 1.87 1.16 3.66 1.18 1.97 1.23 4.37 0.91 1.92 1.19 4.02 

17 0.79 1.73 1.21 3.72 0.71 1.89 1.38 3.99 0.75 1.81 1.29 3.85 

18 0.52 1.06 0.88 2.47 0.80 1.16 0.74 2.70 0.66 1.11 0.81 2.58 

L.S.D 0.05 0.041 0.021 0.028 0.055 0.040 0.312 0.024 0.153 0.040 0.021 0.026 0.051 

L.S.D 0.01 0.055 0.028 0.038 0.074 0.053 0.419 0.032 0.205 0.053 0.028 0.034 0.067 
 

 Medium values for genotypic and phenotypic coefficient of variability 
for green yield and dry yield in three cuts were recorded. They were (47.0, 
52.3 and 47.1, 53.0), (29.5, 36.4 and 29.6, 36.4) and (37.2, 46.8 and 
37.3,46.9) for cut-1, cut-2 and cut-3, respectively. The values for total green 
yield and dry yield, they were (33.1, 40.1 and 33.2, 40.2). On the other hand, 
they were low for other studied traits. It was ranged from 10.0 for stem 
diameter (SD) to 24.3 for leaf area (LA) for genotypic coefficient of variability 
(G.C.V.) and for phenotypic coefficient of variability (Ph.C.V.) ranged from 
11.2 for stem diameter (SD) to 24.7 for leaf area (LA).  
 Genetic advance (G.a) for number of tillers per plant (No. T/P) and 
leaf area  (LA) were high than other vegetative traits in the three cuts. On the 
other hand, they were high for green and dry yield in three cuts. They were 
ranged from 60.7 % (GFY) in cut-2 to 97.4 % for (DY) in cut-1. Also, they 
were 68.1 % for total green forage yield (TGY) and 82.4 % for total dry yield  
 (TDY). These results were expected as the selected strains were grown in 
different years, it is expected that estimates obtained from the components 
of variance method would be highly inflated by  genotype - year interaction , 
i.e. differential response of genotypes to environment ( Patel et al 1983 and 
Soliman, 1994) . These results also, were in agreement with Basu (1971), El-
Shahawy (1978) and Haggag et al (1993 and 1999).  
 According to Panse (1957), if the estimates of heritability ( H2b ) and 
genetic advance (G.a) are high, they give good indication that variation is 
attributable to a high degree of additive effects and that selection for each 
traits would provide useful progress . So, results in this investigation indicate 
the possibility to improve either green and dry yield through leaf area ( LA ) 
and number of tillers per plant ( No.T/p ) traits. 
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Nutritional evaluation:  
        The In situ dry matter disappearance (ISDMD) and In Situ organic 
matter disappearance (ISOMD) of the 17 strains of sorghum (from number 2 
to 18) compared with parent (1) are shown in table 11. The average values 
of the three cuts of strains 5 and 18 were insignificantly higher than parent 
(1) followed by strains 9, 17 and parent (1) without significant followed by 
strains 6 and 7 without significant differences. However, the values of 
ISDMD of the best six strains (5, 6, 7, 9, 17, and 18) ranged from 60.0 to 
62.7% and ISOMD ranged from 61.0 to 63.2%. However, the values of best 
six strains were significantly (P<0.05) higher than those of other strains. On 
the other hand, the strains 5, 6 and 9 had high green and dry yields while 
strains 7, 17 and 18 had low yields (Tables 8 and 9). Therefore, strains 5, 6, 
9 and parent (1) were evaluated by bucks.   

The chemical analysis of the best three strains (5,6 and 9) as shown 
in Table 12 showed that the DM% of the three strains was slightly higher than 
that of parent (1) in the three cuts except strain 9 which were similar with 
parent (1) in the 1st cut. The DM% in this study was higher than that 
determined by Gabr et al. (1999) and lower than that obtained by Gabra et al. 
(1991), Abd El-Baki et al. (1996) and Khinizy et al. (1997). The CP% of 
strains 5 and 6 was higher than parent (1). The CP of trains5 and 6 in this 
study was nearly similar with that determined by Abd El-Baki et al. (1996) 
with sorghum hybrid and Gabra et al.(1991)with some sorghum varieties, and 
it slightly higher than the CP% determined by Gabra et al. (1991) with some 
sorghum varieties, Khinizy et al.(1997) with sorghum hybrid, Geweifel (1997) 
and Gabr et al. (1999) with sweet sorghum. The CF% of strains 5, 6, 9 and 
parent (1) were nearly equal and agreed with CF % determined by Gabra et 
al. (1991) and Geweifel (1997). However, the EE and NFE lie within the data 
obtained by Gabra et al. (1991), Khinizy et al. (1997) and Gabr et al. (1999). 
Ash percentages of all strains were nearly similar with parent (1) and were 
nearly similar with those determined by Gabr et al. (1999), and lower than 
that obtained by Gabra et al. (1991), Abd El-Baki et al. (1996) and Khinizy et 
al. (1997). 
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Table 11: The ISDMD and ISOMD (%) of the 17 strains of sorghum (from 

number 2 to 18 ) compare with  parent (1). 

Strains 

(genotypes) 

1st cut 2nd cut 3rd cut Average 
ISDM ISOM ISDM ISOM ISDM ISOM ISDM ISOM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

59.4 

57.2 

54.4 

49.4 

57.2 

53.3 

52.1 

54.8 

56.2 

54.4 

53.2 

50.9 

54.7 

52.2 

53.2 

49.0 

61.5 

61.0 

60.4 

58.7 

55.5 

50.5 

58.3 

54.6 

54.2 

55.5 

57.4 

55.4 

54.8 

52.4 

55.7 

53.5 

54.3 

49.8 

61.9 

62.0 

63.4 

57.3 

59.7 

58.8 

62.6 

63.7 

63.6 

60.7 

63.3 

58.9 

60.5 

55.8 

58.5 

60.0 

59.3 

57.3 

60.8 

62.3 

63.5 

57.0 

59.4 

59.0 

62.8 

64.1 

64.0 

61.4 

63.7 

59.0 

60.7 

56.3 

59.5 

60.4 

59.5 

57.4 

61.2 

62.8 

63.5 

64.3 

63.8 

60.9 

68.3 

63.7 

64.4 

60.8 

65.6 

65.6 

65.3 

58.9 

61.3 

61.9 

59.6 

64.7 

62.8 

64.3 

63.5 

64.6 

64.1 

61.0 

68.3 

64.1 

64.8 

60.9 

65.8 

65.8 

65.5 

58.8 

62.0 

62.2 

60.8 

65.4 

62.6 

64.7 

62.1ab 

59.6cd 

59.3de 

56.4i 

62.7a 

60.2c 

60.0c 

58.8ef 

61.7b 

59.6cd 

59.7cd 

55.2j 

58.2fg 

58.0g 

57.4h 

57.0hi 

61.7b 

62.5a 

62.5ab 

60.1d 

59.7de 

56.8I 

63.2a 

60.9c 

61.0c 

59.3ef 

62.3b 

60.1d 

60.4cd 

55.9j 

59.1ef 

58.7fg 

58.2gh 

57.5hi 

61.9b 

63.2a 

a, b, c, d, e, f, g, h, I, j Means in the same  column with different superscripts differ (P<0.05). 

 
Table 12: Chemical composition of the best three strains (5, 6 and 9) of 

sorghum compared with parent (1) . 
Strains 

(Genotypes) 

DM% 

 

Chemical composition (On DM basis) 

OM CP EE CF NFE Ash 

1st Cut 

1 

5 

6 

9 

2nd Cut 

1 

5 

6 

9 

3rd Cut 

1 

5 

6 

9 

Average 

1 

5 

6 

9 

 

13.28 

14.67 

15.97 

13.26 

 

14.39 

15.08 

15.68 

15.92 

 

14.63 

15.92 

16.30 

15.96 

 

14.10 

15.23 

15.98 

15.05 

 

91.63 

92.09 

92.54 

91.26 

 

91.41 

90.61 

91.37 

90.40 

 

89.39 

91.29 

90.59 

91.32 

 

90.81 

91.33 

91.50 

90.99 

 

9.77 

10.74 

10.65 

10.35 

 

10.19 

12.09 

11.56 

9.03 

 

14.49 

14.94 

14.53 

13.48 

 

11.48 

12.59 

12.25 

10.95 

 

2.59 

2.36 

2.81 

2.70 

 

4.08 

3.63 

3.55 

3.95 

 

2.83 

2.34 

2.20 

2.31 

 

3.17 

2.78 

2.85 

2.99 

 

30.40 

31.61 

32.12 

30.2 

 

31.03 

29.65 

31.28 

32.15 

 

25.61 

25.07 

26.29 

25.53 

 

29.01 

28.78 

29.90 

29.29 

 

48.87 

47.38 

46.96 

48.01 

 

46.11 

45.24 

44.98 

45.27 

 

46.46 

48.94 

47.57 

48.00 

 

47.15 

47.19 

46.50 

47.09 

 

8.37 

7.91 

7.46 

8.74 

 

8.95 

9.36 

8.63 

9.60 

 

10.61 

8.71 

9.41 

8.68 

 

9.31 

8.66 

8.50 

9.01 

 
        

The DM intake as g/h, % of body weight and g/kg w0.75 fluctuated 
among the strains in the three cuts as shown in table 13. The DM intake from 
strain 6 was significantly (P<0.05) higher than other strains in the 1st cut. In 
the 2nd cut, the DM intake the parent (1) was significantly (P<0.05) lower than 
the three strains. However, no significant differences were showed recorded 
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the three strains and parent (1) in the 3rd cut. The DM, TDN and DCP intakes 
of all strains could cover the maintenance requirements of goats according to 
NRC (1981) during the three cuts except strain 9 and parent (1) which would 
provide less than maintenance requirements in the 1st cut only. The DM 
intake from sorghum strains in this study was nearly similar to those recorded 
by Abd El-Baki et al. (1996) and Khinizy et al.(1997) with sheep, and lower 
than that recorded by Gabra et al. (1991) with cattle. 

 

Table 13:  Daily feed intake from the best three strains (5, 6 and 9) of 

sorghum compared with parent (1). 
Strains 

(Genotypes) 

Fresh intake, 

Kg/h 

DM intake TDN intake 

g/h 

DCP 

intake g/h G/h % BW g/kgw0.75 

1st cut  

1 
5 
6 
9 

2nd cut 
1 
5 
6 
9 

3rd cut 
1 
5 
6 
9 

Average 
1 
5 
6 
9 

 

5.87 
5.36 
5.60 
5.33 

 
5.81 
5.67 
5.79 
5.65 

 
6.66 
6.09 
6.08 
5.50 

 
6.11 
5.71 
5.82 
5.49 

 

780b 
786b 
894a 
707c 

 
836b 
855b 
908a 
899a 

 
975b 
970b 
991a 
978b 

 
864b 
870b 
931a 
861b 

 

1.90b 
2.02b 
2.29a 
1.72c 

 
2.09b 
2.19ab 
2.27a 
2.25a 

 
2.44a 
2.49a 
2.48a 
2.45a 

 
2.14b 
2.23ab 
2.35a 
2.14b 

 

48.15b 
50.38b 
57.31a 
43.64c 

 
52.55b 
54.81ab 
57.07a 
56.51a 

 
61.28a 
62.18a 
62.29a 
61.47a 

 
53.99b 
55.79ab 
58.89a 
53.87b 

 

485c 
510b 
570a 
417d 

 
562 
572 
603 
576 

 
696 
716 
727 
700 

 
581bc 
599b 
633a 

564c 

 

46c 
52b 
58a 
44c 

 
53b 
72a 
73a 
52b 

 
104b 
118a 
117a 
102b 

 
68b 
81a 
82a 
66b 

a, b , c, d, Means in the same column with different super scripts differ (P<0.05).       

 
        The differences in digestion coefficients of DM, OM, EE and CF% 
among the three strains and parent (1) by bucks were not significant (Table 
14). The CP digestibility of strains 5 and 6 were significantly (P<0.05) higher 
than strain 9 and parent (1) in the 2nd and the 3rd cuts. The NFE digestibility 
of strain 9 was significantly (P<0.05) lower than other strains in the 2nd cut 
only. The results of nutrients digestibility are in harmony with the findings of 
Gabra et al. (1991) and Khinizy et al. (1997) except CF digestibility which 
was high in this study. However, the digestion coefficients of all  nutrients 
were higher than found by Abd El-Baki et al. (1996). Such differences might 
be due to the different among animal species.  No significant differences in 
TDN were found among the strains and parent (1) during the three cuts. The 
DCP of strains 5 and 6 was significantly (P<0.05) higher than strain 9 and 
parent (1). The high percent of DCP might be due to the high percent of CP 
and its digestibility in strains 5and 6. 
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Table 14: Digestion coefficients and nutritive values of the best three 

strains (5, 6 and 9) of sorghum  compared with  parent (1) . 

Strains 

(Genotypes) 

Digestion coefficients Nutritive values 

DM OM CP EE CF NFE TDN DCP 

1st Cut 

1 

5 

6 

9 

2nd Cut 

1 

5 

6 

9 

3rd Cut 

1 

5 

6 

9 

Average 

1 

5 

6 

9 

 

63.8 

66.2 

63.8 

63.4 

 

67.0 

68.2 

67.3 

64.8 

 

74.3 

76.2 

76.7 

74.8 

 

68.4 

70.2 

69.3 

67.7 

 

66.0 

68.5 

66.5 

65.8 

 

69.9 

70.6 

69.6 

66.9 

 

77.1 

77.8 

79.1 

81.3 

 

71.0 

72.3 

71.7 

71.3 

 

59.6 

61.3 

60.6 

60.5 

 

62.4b 

69.9a 

69.5a 

64.7b 

 

73.9b 

81.2a 

81.4a 

77.4ab 

 

65.3b 

70.8a 

70.5a 

67.5b 

 

60.4 

57.5 

60.7 

63.3 

 

65.3 

66.6 

68.1 

70.9 

 

71.7 

65.4 

64.3 

65.6 

 

65.8 

63.2 

64.4 

66.6 

 

65.3 

66.5 

66.8 

61.4 

 

68.6 

67.3 

67.7 

65.7 

 

73.6 

73.5 

75.4 

75.6 

 

69.2 

69.1 

70.0 

67.6 

 

67.4 

72.5 

68.3 

68.3 

 

72.8a 

73.2a 

71.2a 

68.1b 

 

80.7 

81.5 

81.3 

80.0 

 

73.6 

75.7 

73.6 

72.1 

 

62.2 

65.0 

63.8 

59.0 

 

67.2 

66.9 

66.4 

64.1 

 

71.4 

73.8 

73.3 

71.6 

 

66.9 

68.6 

67.9 

64.9 

 

5.89c 

6.59a 

6.45ab 

6.26b 

 

6.35c 

8.45a 

8.03b 

5.82d 

 

10.7b 

12.1a 

11.8a 

10.4b 

 

7.7b 

9.1a 

8.8a 

7.5b 

a, b, c Means in the same column with different super scripts differ (P<0.05). 

 
Strain 5 had the highest productivity from the three cuts and 

consequently total yield (ton/fed) followed by strain 6  as shown in table 15. 
The yield of strain 5 increased than parent (1) at the rates of 17.2, 21.7, 30.9, 
43.0 and 51.9% for fresh, DM, TDN, CP and DCP yields, respectively. While, 
the strain 6 was more with 0.8, 6.5, 8.4,16.6, and 17.6% for fresh, DM, TDN, 
CP and DCP yields than parent (1). On the other side, the yields of strain 9 
were less than other strains and parent (1). The yields of strains 5 and 6 in 
this study were higher than the yield determined by  Abd El-Baki et al. 
(1996), Geweifel (1997) and Khinizy et al.(1997). 
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Table 15: The yield (ton/ fed.) of the best three strains (5, 6 and 9) of 

sorghum  compare with  parent (1) . 

Strains 

(Genotypes) 

Yields (ton/ fed.) 

Fresh DM TDN CP DCP 

1st Cut 

1 

5 

6 

9 

2nd Cut 

1 

5 

6 

9 

3rd Cut  

1 

5 

6 

9 

Total cuts 

1 

5 

6 

9 

 

10.10 

11.36 

8.20 

7.80 

 

14.21 

15.54 

14.74 

13.50 

 

7.60 

10.51 

9.23 

8.08 

 

31.91 

37.41 

32.17 

29.38 

 

1.49 

1.89 

1.22 

0.81 

 

2.24 

2.61 

2.45 

2.13 

 

1.50 

2.18 

1.90 

1.53 

 

5.23 

6.68 

5.57 

4.50 

 

0.927 

1.229 

0.778 

0.478 

 

1.505 

1.747 

1.627 

1.365 

 

1.071 

1.610 

1.393 

1.116 

 

3.503 

4.586 

3.798 

2.959 

 

0.146 

0.203 

0.130 

0.084 

 

0.228 

0.316 

0.283 

0.192 

 

0.217 

0.326 

0.276 

0.210 

 

0.591 

0.845 

0.689 

0.486 

 

0.086 

0.125 

0.050 

0.030 

 

0.142 

0.221 

0.197 

0.124 

 

0.161 

0.245 

0.225 

0.163 

 

0.389 

0.591 

0.472 

0.317 

 
          It could be concluded that the strains 5 and 6 had the highest yields 
and feeding values, therefore they are promising strains as green forages in 
summer season. Further researches are needed for cultivating those strains 
directly or hybridizer to produce superior F1 hybrid in different regions and 
evaluating the forage by different animal species.  
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تقييييا نتاتيةيييل ينسقييايييا نسيونليييل ينسقيييا نسض نليييل سيينتخ نسايي  ا نس ات نييل  يي  

 ايوةا نستلف
ل د نسةليي ح د نسحاياي حةيج* ، نسايد الي ي   ح د الي ي  ** ،  حيي نسدي   ح يد بني

 هييى** ، زغليل  ح د  وبي * يبندنسشيفى نسدايقى نسش
 سقيهوة.ن - وكز نسنحيث نسزونبيل  - تهد نحيث نس حيصيل نسحقليل  -*   قاا نحيث نستلف  

 0نسقيهوة  - وكز نسنحيث نسزونبيل  -**  تهد نحيث ن اتيج نسحييناي  
 

ا قزرييافدد م اق زلخيدد  لأددف  وددل   يقددكقي ي دد      0يتزايددا اقددفي  لأددف الخدداء اقفاددلاح ودديت 
ق شكز  قكيفه  ي خاء اقسيل م ي ك     ت اف  ب قرل ال ثل قهكه ا 0لخاء اقويتي  تي ه اق هيا قترسي  ا
ا    0كام اله ي  ويت 

( سداق   د   17يهكه اقالاس  است لال قترسي  الخاء اقويتي  ب لافتف   ، ريث تدم افتفد      
 0اق يل اقث قث الإفعزاقف قه ي  سيل م اقعزء الفال ي كيف ته 

ا ترزيدل  ئج تتيق  عفيي خ قف قكل اقوت م اق اليس  لأى اقثاث رش م لأف  يسم اقالاس  ي يا ظهلم اقفت  
قدثاث رشد م ايك فم ال   اقتيليدث لأدف  عف هد  اقعد م خ قيد  لأدف  0اقتب ي  ياقتت خل بي  اقسالام ياقسفيام 

ا اقكس  الافتف بف قا  فك فتس الات  ه   0ي يا 
م  بشددلل ق رودديل اقعزددء ي كيف تدده  ي لفدد  ب قوددفء قفدد  ي ظهددلم اقفتدد ئج ي دديا ثدداث سددالا 

قا اظهل ي. يقا ك فم  عالام اقهام اق يقعى لأى اقكلش قهكه اقسالام  لتتع . 9ي6ي5 ال ( يهى الق م 
م فسدب  ، ك د  ك فداقترزيل اقكي  يى    فسب  اق  ال اق  لأ  لأى اقثاث  سالام اق ت يزل ك فم  لتتعد  خد  ال 

قدا  ظهدلم  لتتعد  خد  ال . ي 6ي  5  ياقبدليتي  اقفد م ياقبدليتي  اق هاديم لأدى اقسداقتي  اق  ال اقعاديي
فييد  خد  كدل التت خد   ع 6ي  5ت  ل  تغكي  تييس  ق  خز خزى هكه اقسالام التت ع اق أكيل لأى اقسداقتي  

بيفه  يبدي  ياقبعض  يال . ك فم الافتالأ م لأى  ع  ام اقهام بي  اقسالام اقثاث  بعاه  9   اقساق  
 9خ  اقساق   6ي  5ال  غيل  عفيي  ب ستثف ح  ع  ل هام اقبليتي  اقكى ك    لتتع   عفيي  لأى اقساقتي  

 يال .
 4.5 ي 5.57ي 6.68ي  5.23 ظهلم اقفت ئج     رويل اق  ال اق  لأ  ق   ديع اقدثاث رشد م ك فدم      

ق هادي   اخزى اقتياقى. ك   كد      ديع اق لكبد م اقكزيد   9ي  6ي  5ط  قزتاا  قكل    ال  ياقسالام 
  خزدى اقتدياقى. يكد  9ي  6ي  5ط  قزتاا  قكل    ال  ياقسدالام  2.959ي 3.798ي 4.586ي 3.503

 9ي  6ي  5ك م قزتاا  قكل  د  ال  ياقسدالام  317ي 472ي  591ي  389 رويل اقبليتي  اق هايم 
 خزى اقتياقى.

ا ب لإفتفدد   ياقسددالام اق فت دد  ي كدد  زلاختهدد  ق فتدد   يخزددى هددكا ي       كدد  ترسددي  سدديل م اقعزددء يلاثيدد 
 . 6ي  5 ب شلل  يإاف قه  لأف افت   ه    ت يزل فويو  اقساقتي  
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Table (3): The analysis of variance and mean squares for all studied traits in the two years,1st year (above) and 

2nd  year (dawen )  for all genotypes .  
S.O.V D.f P.H S.D No.T/P L.S.R L.A G.Y D.Y T.G.Y T.D.Y 

 
Rep 3 

94.79 

11.27 

0.006 

0.011 

0.203 

0.205 

9.70 

30.2 

665 

550 

0.131 

0.148 

0.019 

0.003 

  

 

1st Cut 
Geno. 17 

257.2** 

1247 ** 

0.099** 

0.314** 

1.165** 

1.921** 

465.3** 

251.2** 

9740** 

1109** 

12.19** 

28.17** 

0.281** 

1.045** 

  

 
Error 51 

19.30 

35.09 

0.012 

0.009 

0.123 

0.107 

21.2 

22.8 

262.7 

95.09 

0.227 

0.173 

0.015 

0.014 

  

 
Rep 3 

05.49 

398.4 

0.006 

0.004 

0.583 

0.644 

29.39 

0.863 

072.18 

192.01 

0.011 

0.126 

0.000 

0.003 

0.493 

0.880 

0.036 

0.016 

 

2nd Cut 
Geno. 17 

0234.1** 

2823.7** 

0.025** 

0.069** 

8.850** 

11.81** 

114.9** 

191.4** 

4753** 

3586** 

20.6** 

24.4** 

0.712** 

0.872** 

116.8** 

144.5** 

4.245** 

5.675** 

 
Error 51 

018.4 

277.0 

0.006 

0.011 

0.303 

0.295 

20.09 

08.53 

277.0 

109.0 

0.171 

0.188 

0.004 

0.004 

0.572 

0.342 

0.027 

0.210 

 
Rep 3 

22.96 

47.96 

0.005 

0.006 

0.438 

0.183 

4.44 

9.68 

374.8 

252.6 

0.067 

0.263 

0.003 

0.009 

  

 

3rd Cut 
Geno. 17 

652.3** 

799.5** 

0.023** 

0.021** 

10.5** 

6.02** 

163.2** 

131.8** 

4644** 

8492** 

13.88** 

12.04** 

0.759** 

0.579** 

  

 
Error 51 

36.6 

10.1 

0.008 

0.006 

0.297 

0.194 

4.03 

3.74 

318.0 

182.0 

0.191 

0.138 

0.007 

0.005 

  

 

*   Sngnificant at 5 % level     

**  Sngnificant at 1 % level 
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Table (4): The combined analysis of variance and mean squares of the Genotypes for all studied traits over the two 

years. 
S.O.V D.f P.H S.D No.T/P L.S.R L.A G.Y D.Y T.G.Y T.D.Y 

 
Year 1 9232 0.167 6.503 21525 87320 9.81 4.63   

 
Rep/y 6 53.0 0.008 0.204 19.9 607.7 0.14 0.011   

1st Cut 
Geno. 17 997.6** 0.181** 2.008** 545.5** 7759** 33.6** 0.961**   

 
Geno/y 17 506.9** 0.233** 1.078** 171.1** 3090** 6.76** 0.365**   

 
Error 102 27.2 0.010 0.115 22.02 178.9 0.200 0.015   

 
Year 1 69872 0.856 148.23 637.6 7.56 57.25 1.321 93.61 9.48 

 
Rep/y 6 202 0.084 00.613 15.13 132.1 0.069 0.002 0.686 0.026 

2nd Cut 
Geno. 17 1818** 0.168** 14.46** 256.3** 8185** 44.78** 1.574** 250.8** 9.51** 

 
Geno/y 17 1239** 0.157* 06.26** 50.04** 154.3** 0.316* 0.010** 10.68** 0.408** 

 Error 102 148 0.075 00.298 14.31 193.1 0.180 0.004 0.457 0.024 

 
Year 1 14002 0.160 52.20 161.5 14380 1.051 0.049   

 
Rep/y 6 35.5 0.005 0.320 07.031 313.7 0.165 0.006   

3rd Cut 
Geno. 17 1123** 0.040 14.40** 271.9** 9252** 23.2** 1.245**   

 
Geno/y 17 328.9* 0.004 2.087* 23.05* 388.4* 2.73* 0.093**   

 
Error 102 23.36 0.007 0.246 03.886 249.8 0.165 0.006   

*   Sngnificant at 5 % level     

**  Sngnificant at 1 % level 
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Table (5): The mean performances of vegetative traits for 1st cut  in each year of cultivation and their over all 

means 

Genotypes First year Second year Over all mean 

 P.H S.D No.T/P L.S.R L.A P.H S.D No.T/P L.S.R L.A P.H S.D No.T/P L.S.R L.A 

1 112 1.35 3.70 85.3 209 101 1.33 3.90 51.8 204 107 1.33 3.80 68.6 207 

2 095 1.20 4.65 84.0 335 058 2.38 1.85 55.7 214 077 1.78 3.25 69.9 274 

3 110 1.75 4.05 87.8 313 107 1.45 4.05 48.1 259 108 1.61 4.05 67.9 286 

4 102 1.45 3.95 66.2 308 113 1.30 3.50 65.3 245 108 1.37 3.72 65.8 277 

5 115 1.45 4.45 91.1 369 113 1.55 3.80 68.5 246 114 1.50 4.12 79.8 308 

6 112 1.65 3.95 86.9 320 100 1.20 3.75 62.7 222 106 1.42 3.85 74.8 271 

7 100 1.60 4.70 71.5 216 095 1.40 4.75 49.4 220 098 1.50 4.72 60.7 218 

8 113 1.43 3.60 79.5 247 101 1.43 3.10 44.2 208 107 1.42 3.35 61.8 228 

9 112 1.40 4.60 91.8 269 117 1.20 4.95 62.0 210 115 1.30 4.77 76.9 239 

10 088 1.25 4.20 78.3 273 070 1.25 4.10 52.1 212 079 1.25 4.15 65.2 243 

11 112 1.40 4.50 86.9 228 075 1.10 3.85 51.9 205 094 1.25 4.17 69.4 216 

12 107 1.35 3.75 82.5 313 061 1.13 3.75 62.4 215 084 1.23 3.75 72.5 264 

13 104 1.40 4.40 79.3 206 088 1.18 3.50 55.5 200 096 1.28 3.95 67.4 302 

14 101 1.35 5.50 69.8 243 081 1.40 4.90 46.1 211 091 1.37 5.20 57.9 227 

15 117 1.63 5.15 75.1 255 075 1.48 3.80 50.5 206 096 1.55 4.47 62.8 231 

16 102 1.73 3.85 60.4 242 087 1.48 3.70 42.5 212 095 1.60 3.77 51.5 227 

17 114 1.43 3.75 53.1 224 093 1.33 3.95 43.8 210 104 1.37 3.85 48.4 217 

18 098 1.30 3.65 70.3 214 088 1.30 3.55 46.9 199 093 1.30 3.60 58.6 207 

L.S.D   0.05 1.47 0.04 0.12 1.54 5.42 1.98 0.03 0.11 1.60 3.26 1.72 0.03 0.11 1.55 4.41 

L.S.D   0.01 1.97 0.05 0.16 2.06 7.27 2.66 0.04 0.15 2.14 3.37 2.27 0.04 0.15 2.04 5.82 
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Table (6): The mean performances of vegetative traits for 2nd  cut in each year of cultivation and their over all means 

Genotypes 
First year Second year Over all mean 

P.H S.D No.T/P L.S.R L.A P.H S.D No.T/P L.S.R L.A P.H S.D No.T/P L.S.

R 
L.A 

1 135 1.05 9.30 63.4 205 196 1.15 11.5 59.2 221 166 1.10 10.4 61.3 208 

2 132 1.13 9.45 55.3 223 105 1.33 07.4 49.3 203 118 1.23 07.9 52.3 213 

3 130 1.00 8.90 58.5 122 141 1.05 08.7 50.2 126 136 1.03 08.8 54.3 124 

4 112 1.10 8.01 55.1 205 185 1.15 10.6 52.2 206 148 1.13 09.3 53.7 206 

5 153 1.00 10.6 66.3 246 216 1.15 14.5 69.6 241 184 1.07 12.6 67.9 243 

6 138 1.10 10.0 60.9 208 202 1.25 12.6 66.9 206 170 1.18 11.3 63.9 207 

7 129 0.95 6.28 59.8 202 175 1.02 10.0 50.6 205 152 1.00 08.1 55.2 204 

8 130 1.00 6.05 50.7 132 194 1.10 11.6 52.2 130 162 1.05 08.8 51.5 131 

9 138 0.90 10.0 64.0 204 198 0.93 12.0 57.9 202 169 0.92 11.0 61.0 203 

10 130 1.10 6.70 55.3 176 175 1.23 09.0 53.4 185 153 1.17 07.8 54.3 181 

11 129 1.02 8.65 58.4 172 173 1.13 08.0 48.8 171 152 1.08 08.3 53.6 172 

12 134 1.08 5.30 46.1 198 182 1.17 09.5 48.9 193 158 1.13 07.4 47.5 196 

13 133 0.85 9.30 56.3 198 171 0.85 09.0 52.5 188 152 0.85 09.2 54.4 194 

14 131 1.05 8.00 59.2 171 197 1.15 10.5 49.7 178 164 1.10 09.3 54.4 175 

15 130 1.10 8.90 54.1 206 157 1.27 10.7 47.1 196 143 1.19 09.8 50.6 201 

16 133 1.02 7.20 56.2 167 188 1.08 09.5 45.2 173 161 1.05 08.4 50.7 171 

17 127 0.93 8.90 47.9 135 162 0.90 11.1 45.8 147 145 0.92 09.9 46.9 141 

18 129 1.03 9.30 52.6 137 146 1.07 10.0 44.9 153 138 1.05 09.6 48.7 146 

L.S.D    0.05 1.44 0.03 0.18 1.50 4.46 5.57 0.04 0.18 0.98 3.49 4.01 0.09 0.18 1.25 4.59 

L.S.D    0.01 1.93 0.04 0.25 2.01 5.57 7.47 0.05 0.24 1.31 4.68 2.29 0.12 0.24 1.64 6.04 
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Table (7): The mean performances of vegetative traits for 3rd  cut  in each year of cultivation and their over all means 

Genotypes 
First year Second year Over all mean 

P.H S.D No.T/P L.S.R L.A P.H S.D No.T/P L.S.R L. A P.H S.D No.T/P L.S.R L.A 

1 150 0.90 10.40 63.5 169 135 0.95 09.20 54.3 206 143 0.93 09.80 58.9 188 

2 136 0.82 06.93 51.6 219 128 0.88 06.22 46.6 265 132 0.85 06.57 49.1 242 

3 139 0.70 09.20 53.0 204 110 0.85 07.30 52.1 136 124 0.77 08.25 52.6 170 

4 136 0.92 06.57 46.7 235 100 1.00 06.30 45.1 226 118 0.96 06.44 45.9 231 

5 164 0.73 12.70 67.9 262 142 0.88 10.80 64.4 262 153 0.80 11.75 66.2 262 

6 162 0.82 11.65 62.6 256 141 0.93 09.32 62.2 216 152 0.88 10.49 62.4 236 

7 137 0.77 10.25 47.5 201 112 0.82 09.30 47.0 239 124 0.80 09.77 47.3 221 

8 114 0.85 08.67 45.7 205 104 0.88 08.60 47.9 142 109 0.86 08.64 46.8 174 

9 154 0.88 10.68 59.9 203 135 0.88 09.35 58.8 166 144 0.88 10.01 59.4 185 

10 152 0.95 10.32 49.3 247 108 1.00 08.00 54.2 217 130 0.98 09.16 51.7 232 

11 146 0.80 07.30 51.2 147 108 0.82 08.00 53.6 151 128 0.81 07.65 52.4 149 

12 136 0.93 08.57 55.1 183 100 1.02 08.65 51.0 172 118 0.98 08.61 53.0 178 

13 132 0.90 10.00 52.1 204 131 0.90 09.35 50.1 180 132 0.90 09.68 51.3 192 

14 133 0.90 09.75 49.8 151 128 0.90 08.65 46.9 205 131 0.90 09.20 48.4 178 

15 124 0.93 09.52 45.0 228 110 1.02 06.65 43.8 157 117 0.98 08.09 44.4 193 

16 139 0.80 07.80 54.5 211 128 0.90 07.55 52.1 140 134 0.85 07.67 53.3 176 

17 130 0.95 09.77 54.8 209 127 1.05 07.25 49.9 115 129 1.00 08.51 52.4 162 

18 142 0.93 10.63 54.4 156 123 1.00 08.55 47.0 135 133 0.96 09.59 50.7 145 

L.S.D    0.05 2.02 0.03 0.18 0.67 5.96 1.06 0.03 0.15 0.65 4.51 1.60 0.03 0.16 0.65 5.22 

L.S.D    0.01 2.71 0.04 0.24 0.90 7.99 1.43 0.04 0.19 0.87 6.04 2.10 0.04 0.22 0.85 6.88 
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Table (10): Estimates of variance components for parental and selected families of sorghun over two years  

Cut X 2g 2e 2PH H2b % G.C.V ph.C.V G.a (G.a / X) % 

First cut 
P.H 98.6 242.7 027.2 249.5 97.3 15.8 16.0 031.2 31.6 

S.D 1.25 0.043 0.010 0.045 95.6 16.6 17.0 0.418 33.4 

NO.T/P 4.03 0.474 0.115 0.502 94.4 17.1 17.6 01.38 34.2 

L.S.R 65.6 131.0 022.0 136.5 96.0 17.4 17.8 023.1 35.2 

L.A 241 1895 0179 1940 97.7 18.1 18.3 088.6 36.8 

G.Y 6.15 08.35 0.200 08.40 99.4 47.0 47.1 05.93 96.5 

D.Y 0.924 0.236 0.015 0.240 98.2 52.3 53.0 0.992 107.4 

2nd Cut  
P.H 0154 417.5 0148 454.5 91.8 13.3 13.8 40.30 26.2 

S.D 01.07 0.023 0.075 0.042 54.8 14.2 19.2 0.231 21.6 

NO.T/P 09.34 03.55 0.298 03.62 97.9 20.2 20.4 03.84 41.2 

L.S.R 054.6 060.4 014.3 64.00 94.4 14.2 14.6 15.60 28.4 

L.A 0184 1998 00193 2046 97.6 24.3 24.6 91.00 49.4 

G.Y 11.32 11.18 0.180 11.22 99.6 29.5 29.6 06.88 60.7 

D.Y 01.72 0.392 0.004 0.393 99.7 36.4 36.4 01.29 74.9 

3rd Cut  
P.H 0131 274.9 23.40 280.8 97.9 12.6 12.8 33.80 25.8 

S.D 00.89 0.008 0.007 0.010 80.0 10.0 11.2 0.165 18.5 

NO.T/P 08.89 03.54 0.246 03.60 98.3 21.2 21.3 03.84 43.2 

L.S.R 52.60 67.00 03.89 68.00 98.5 15.6 15.7 16.70 31.8 

L.A 00195 225.0 0250 23.13 97.3 24.3 24.7 96.40 49.4 

G.Y 06.45 05.76 0.165 05.80 97.8 37.2 37.3 04.93 76.4 

D.Y 01.19 0.310 0.006 0.311 99.6 46.8 46.9 01.14 96.2 

T.G.Y 23.9 62.6 0.457 62.80 99.8 33.1 33.2 16.30 68.1 

T.D.Y 3.84 2.37 0.024 2.38 99.7 40.1 40.2 3.16 82.4 
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