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RESULTS AND DISCUSSION 

Response of the applied physical and chemical mutagen 
treatments on the induced genetical variation, of the subsequent 
generations were under investigation. This is to identify and 
select for  the expected useful mutant that could be used 
successfully in further breeding programs. 

Tifton the grain dwarf sorghum and Quna the sudangrass 
sorghum were subjected to gamma radiation at the levels of 10, 
20, 30 and 40 KR, Sodium Azide (SA) at the concentrations of 
1.0 x 10'3 , 1.5 x 10-3  and 2.0 x 10'3  and Cyanno Gudinine (CG) 
at the rates of 0.001, 0.01 and 0.1 m. The induced variation in 3 
subsequent generations (M 1 , M2 and M 3 ) were studied and 
recorded. 

Results could be presented and discussed under the 
following topics: 

I- Vegetative Characteristics: 

I. I- Morphological characteristics: 

I.I. A- Fresh forage yield: 

Data for the effect of the applied mutagenic treatments on 
fresh forage weight of the first cut for Tifton and the total over 
the 3 cuts of Quna sorghum are presented in Table (1). It is 
generally noticed that the physical mutagen gamma radiation 
treatments were relatively more effective in inducing variations 
on the fresh forage weight of both sorghum varieties  as 
compared with the other chemical mutagenic treatments 
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M3 M2 M, M2 0 Mi 

* 
Sorghum bicolor 

Tifton 

Fresh Forage production 
Sorghum-sudaneses variety 

Quna Treatments 
variety 

(Ton/ fed) 

Control 
17.25 20.54 42.55 

16.67 25.83 48.17 

16.19 21.38 46.67 

16.59 23.21 50.34 

17.46 24.58 48.69 

16.84 19.38 42.87 

17.09 19.21 49.62 

16.9 23.33 52.96 

17.97 

14.39 

20.36 

3.59 

 

17.06 27.92 45.89 

16.66 19.42 45.29 

16.77 27.83 55.79 

 

N.S 4.69 5.98 

   

13.72 

19.03 

19.16 

18.69 

17.37 

12.07 

14.79 

14.26 

10 KR 

20 KR 

30 KR 

40 KR 

1.0 10' In 

1.5 10 -3  m 

2.0 10' In 

0.001 M 

0.01 M 

0.1 M 

Cyanno Gudinin (CGJ 

3.50 2.14 

Gamma rays (Y)  

3.49 2.43 

3.42 3.09 

3.51 2.07 

3.41 2.92 

Sodium Azid (SA)  

3.47 2.30 

3.42 1.97 

3.45 2.46 

3.46 2.39 

3.50 3.12 

3.49 3.68 

L.S.D at 5% N.S 0.76 

Table (I): Effect of physical and chemical mutagenic treatments on fresh 
forage yield of Tifton and Quna sorghum . 

*  For single cut in Tifton and total over 3 cuts for Quna 
0 MI, M2 and M s , represents the initial, first and second segregated 

generations, respectively. 
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[Sodium Azide (SA) and Cyanno Gudinin (CG)]. Moreover, 
among the applied chemical mutagens, CG, it looks to be more 
effective on both sorghum in inducing variations of their fresh 
forage weight whereas, SA was of the least effect in this 
respect. The effect of physical mutagenic treatments of gamma 
radiations on the fresh forage production was clear in inducing 
variations in such trait in the M2 and M3 generations in Tifton 
sorghum and in M3 only in Quna with significant difference. 

Gamma radiation of either 30 or 40 KR significantly 
caused differences in producing higher fresh forage yield. Such 
effect was obtained when using the dose of 20 KR in the M2 and 
M3 generations of Tifton but not in Quna sorghum. Whereas, 10 
and 30 KR doses exerted its effect in inducing such variations 
in producing higher forage yield in the M3 of both sorghum 
varieties. The highest dose (40 KR) showed similar effect on M2 
and M3 in Tifton in M3 generation of Quna sorghum. 

Concerning the effect of the chemical mutagen treatment 
of SA, its higher concentrations of 1.5 x 10 -3  and 2.0 x 10 -3  m 
showed variations in fresh forage yield in the M3 generations of 
Quna sorghum but not in any generations of Tifton variety. 

The chemical mutagen treatments of CG, caused clear 
variations on fresh forage yield. Such effect was noticed in 
response to the lower level of CG (0.001 m) in M2 for Quna and 
in M3 for Tifton. Whereas, the medium level (0.01 M) showed 
its effect in M2 generation for Tifton. It is also noticed that the 
highest level (0.1 M) induced its variation effect in M2 and M3 
generations for either varieties with significant differences 
compared to their relevant control. 
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In conclusion, it is generally noticed that gamma radiation 
of 40 KR dose was more favourable in inducing obvious 
variation in fresh forage yield of M2 and M3 generation for 

Tifton and only in M3 for Quna sorghum. Whereas, the chemical 
treatment of CG at the highest level (0.1 M) showed its highest 
variation for this studied character in M2 and M3 generations for 
both sorghum varieties. 

LI B- Dry forage yield: 
variations induced by the applied physical or chemical 

mutagen treatments on dry forage yield in Table (2) were 
somewhat, different than for fresh forage yield previously 

discussed (Table 1). 
Data in Table (2) showed significant variations in dry 

forage yield compared to control in the M3 generations as a 
response to any of the applied mutagen treatments. This result 
was true for the two sorghum varieties with variable magnitudes. 
In such generation (M 3 ), gamma radiation of 30 KR produced 
the highest dry forage yield for Tifton sorghum (4.63 ton/ fed) 
which was significantly higher than the control (2.70 ton/ fed) by 

41% in the M3 generation. In the M2 generation the lower 
levels of gamma radiation (10 KR) produced the highest dry 

forage yield (6.11 ton/fed) for Quna sorghum which was higher 
by 26% compared to the control (4.47 ton/ fed) with significant 
differences. Similar results were reported by Moursi et al. 

(1980) where they reported that the lower rates of gamma 
radiation (10 and 20 KR) increased dry matter content in snap 

beans plants. 
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Quna sorghum, respectively in the M3 generation. Meanwhile, 
the highest concentration of CG (0.1 M) showed the highest 
variation in forage dry yield for the M3 generation of both 
sorghum varieties under study. 

I.I. C- Number of tellering: 
Data for the effect of the applied mutagenic treatments in 

inducing variation in the number of tillers per plant of the two 
sorghum varieties under study are presented in Table (3). 

Results indicated that tellering  character was more 
sensitive to almost all of the applied mutagenic treatments with 
their variable levels as it is clear in all of the subsequent three 
generations. 

It is generally noticed that either of the two medium levels 
(20 KR or 30 KR) produced significantly higher number of 
tellering/ plant in both sorghum varieties in almost all 
generations as compared with the extra higher or lower doses (10 
and 40 KR). In this respect, Gamal (1997) reported similar 
results whereas, Ready and Smith (1982) found a reduction in 
the number of tellering per plant of sorghum when using up to 35 
to 50 KR of gamma radiation. 

Sodium azid at its lower concentration (1.0x 10 -3  m) 
increased the number of tellers/ plant of sorghum compared to 
any of the applied higher concentration (1.5 x 10 -3  m or 2.0 x 10 -

3  m). This result was clear in M., and M3 generations of the two 
sorghum varieties.  Similar results were reported by Gamal 
(1997). 

RESULTS AND DISCUSSION - 39 - 



Sorghu m bicolor variety 
Tifton   

M2 M3 

Number of tillers/ plant 
Sorghum-sudaneses variety 

Quna 
M2 0 M 1  

Treatments 

Table (3): Effect of physical and chemical mutagenic treatments on number 
of tillers/ plant of Tifton and Quna sorghum . 

Control 

3.98 3.10 3.08 3.34 3.04 3.46 

Gamma rays (y 

10 KR 3.70 3.78 3.80 3.26 3.87 4.18 

20 KR 3.63 4.38 4.40 3.16 3.81 4.11 

30 KR 3.68 4.38 4.40 3.16 3.81 4.11 

40 KR 3.50 3.85 3.87 3.34 3.60 3.95 

Sodium Azid (SA) 

1.0 10 -3  m 3.23 3.63 4.23 3.27 3.78 4.10 

1.5 10 -3  m 3.93 3.13 3.63 3.20 4.02 4.36 

2.0 10 -3  in 3.33 3.33 3.65 3.19 3.53 3.94 

Cvanno Gudin n (CG 

0.001 M 3.85 3.65 4.15 3.08 3.96 4.20 

0.01 M 3.75 3.68 3.80 3.32 4.18 4.16 

0.1 M 3.43 3.93 4.10 3.17 3.71 4.10 

L.S.D at 5% 0.089 0.42 0.56 N.S 0.43 0.35 

*  For single cut in Tifton and total over 3 cuts for Quna 
0 MI, M2 and M3, represents the initial, first and second segregated 

generations, respectively. 
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The CG mutagenic treatment at the concentration of 0.001 
M or 0.01 M significantly produced the largest number of 
tellers/ plant of both sorghum varieties at the M2 and M3 
generations in most cases. 

I.I. D- Plant height : 

Variations induced by the applied physical mutagenic 
treatments on the height of sorghum plants were significantly 
varied according to t he segregated generations and the applied 
doses as it is clear in Table (4). Such effect was noticed when 
using 10 and 20 KR of gamma radiation in the M2 of Tifton and 
Quna varieties. Heights of plants of these two sorghum varieties 
were significantly and similarly affected by the applied two 
doses of 10 and 20 KR gamma radiation. Also the later doses 
affect this trait at the M3 generation of Tifton sorghum. 

Moreover, the highest two rates of gamma radiation (30 and 40 
KR) exerted its variation effect on sorghum plant heights in the 
M I  and M2 generations for Tifton and Quna sorghum, 
respectively. Significant taller plants were obtained at the lower 
doses of 30 KR compared to the higher dose of 40 KR . Similar 
results were obtained by El- Chawas and Abul Fath (1969) 
where they reported no significant effect on plant height of 
sorghum height of sorghum up to 40 KR. However, an 
opposite trend was noticed by the same authors when using 
heaviest doses more than 40 KR on the same studied trait. 

No appreciated significant effect on the height of sorghum 
plants due to the applied SA mutagenic treatments. This result 
was true for the two sorghum varieties under study. Such effect 
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Sorghum bicolo 
Tifton  

Mi M2 

* Plant height 
variety 

M, 
Treatments Quna 

M2 

Sorghum-sudaneses variety 

Table (4): Effect of physical and chemical mutagenic treatments on plant 
height of Tifton and Quna sorghum . 

Control 

(cm)  - - - - -  ) 

93.62 108.13 155.13 190.08 169.08 203.33 

Gamma rays (y) 

10KR 90.63 129.75 170.38 188.16 185.46 211.67 

20 KR 91.50 149.68 190.88 189.84 181.15 209.88 

30 KR 81.75 108.50 156.88 187.94 209.87 205.58 

40 KR 78.25 120.13 154.13 190.07 179.46 205.05 

Sodium Azid (SA) 

1.0 10 -3  m 98.88 114.38 150.88 183.81 175.04 202.96 

1.5 10 -3  m 94.88 109.00 156.75 184.13 185.21 222.63 

2.0 10 -3  m 96.50 105.88 154.63 185.29 188.54 205.42 

Cyanno Gudinin (CQ. 

0.001 M 93.75 112.63 155.00 190.61 179.83 228.79 

0.01 M 96.75 128.75 177.00 181.93 180.79 204.33 

0.1 M 96.85 110.88 153.38 183.64 227.13 229.00 

L.S.D at 5% 5.69 14.18 18.53 N.S 9.33 11.00 

*  For single cut in Tifton and total over 3 cuts for Quna 
0 MI, M2 and M3, represents the initial, first and second segregated 

generations, respectively. 
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was not noticed at any of the 3 successive generations for Tifton 
sorghum. Whereas, slight significant taller plants of Quna 
variety was obtained at the M2 generation using either the 
medium (1.5 x 1  m) or the highest (2.0 x 10 -3  m) 
concentrations of SA. But slightly taller plants were obtained 
using the highest (2.0 x 10 -3  m) and the medium (1.5 x 10 -3  m) 
concentrations at the M3 generations for the same sorghum 
variety. 

Cyanno Gudinin treatments caused significant effect on 
the plant height of the two sorghum varieties. The medium CG 
treatment (0.01 M) produced the tallest plants in the M2 of Tifton 
variety. The respective height of plants was 128.7, 180.7 and 
177.0 cm with significant differences compared to their control. 
Moreover, the M2 and M3 generations were of more taller plants 
in the later generations as compared with the earlier one. More 
taller plants were obtained at the highest concentration of CG 
(0.1 M) than the lower one (0.001 M). 

It is obvious clear that either gamma radiation or CG 
treatments induced more variations in plant heights of sorghum 
plants as compared with SA treatments. Also, the higher doses 
were in favour of producing shorter plant than the lower doses. 
In other words either 10 or 20 KR induced taller sorghum plants 
rather than 30 or 40 KR. 

Almost different trend was obtained for the CG levels, 
where tallest plants were produced when using the highest level 
(0.1 M) rather than the lower ones (0.001 M). Meanwhile, such 
effects varied according to each of the studied generation as 
previously presented. 
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1. 1. E- Stem diameter : 
As it is already known that the increase in stem diameter 

of plants like sorghum could be used as an important indicator 
in adaptation to drought resistance. So, it is very important to 
have some mutagenic agencies that can induce sorghum plants of 
thicker stem diameters by increasing the number and/ or 
enlarging the cells in the stems. 

Results in Table (5) indicated that the physical gamma 
radiation treatments of 20 KR significantly induced sorghum 
plants of thicker stem diameter in the M3 generation. This result 

was true for both of Tifton (3.35) and Quna (1.75) sorghum 
plants. Meanwhile, the higher (30 KR) or the lower (10 KR) 
dose of gamma radiation induced the same effect in the M3 

generation for Quna sorghum (1.78) but not Tifton. 

So, it could be concluded that using 20 KR of gamma 

radiation could be satisfactory and sufficient for inducing plants 
of larger stem diameter for either Tifton of Quna sorghum. 

Regarding the chemical mutagen treatments, results showed that 
the applied medium level of SA (1.5 x 10 -3  m) induced plants of 

the thicker stem diameter in the M 1  (2.77) and M3 (3.27) 

generations for Tifton sorghum and in M2 (1.39) and M3 (1.81) 

generations of Quna sorghum. 
The applied lower concentration of the chemical mutagen 

treatment of CG (0.001 M) exhibited its effect in increasing stem 

diameter in the M2 and M3 generations of Quna sorghum with 
significant differences compared to the control plants. Whereas, 
the highest level of such chemical treatments (0.1 M) produced 
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Table (6): Effect of physical and chemical mutagenic treatments on number 
of leaves/ plant of Tifton and Quna sorghum . 

* Number of leaves/ plant 

Treatments 
Sorghum bicolor variety 

Tifton 
Sorghum-sudaneses variety 

Quna 
0M 1  M2 nA, M2 

Control 

8.63 9.76 

10.30 

10.75 

9.93 

10.33 

8.29 

8.21 

8.35 

8.46 

8.41 

7.65 

8.67 

8.08 

7.95 

7.97 

9.77 

10.42 

10.12 

10.27 

10.06 

Gamma 

8.75 

rays (y) 

10 KR 

20 KR 

30 KR 

40 KR 

8.90 

8.20 

8.08 

7.95 

9.35 

9.38 

8.63 

8.73 

Sodium Azid (SA) 

1.0 10' m 8.95 8.65 10. 80 8.39 8.40 9.90 

1.5 10' m 9.50 8.85 10.50 8.22 8.33 10.12 

2.0 10' m 8.83 8.85 9.80 8.48 8.43 10.09 

Cyanno Gudinin (CG) 

0.001 M 9.28 8.93 10.75 8.46 8.08 10.28 

0.01 M 9.23 10.10 10.88 8.17 8.94 10.24 

0.1 M 9.04 8.90 11.28 8.40 8.74 10.14 

L.S.D at 5% N.S N.S 0.85 N.S 0.41 0.35 

*  For single cut in Tifton and total over 3 cuts for Quna 
0 MI, M2 and M3, represents the initial, first and second segregated 

generations, respectively. 
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the control (2.83) with significant differences in M3 generation. 
Whereas, the lower rate (10 KR) increased the number of leaves/ 
plant of Quna sorghum (1.78) with about 6.5 % compared to the 
control with significant difference in the M3 generation. No 
significant effect was noticed when using the other higher rates 
of such mutagen treatment. Different results were obtained by 
Abdel Rahim (1984) who reported that 20 and 40 KR gamma 
radiation caused significant decrease in number of leaves of 
sorghum plants. 

No appreciable effect was detected for the applied SA 
mutagen regarding its applied concentration on the number of 
leaves per plant of sorghum for the two varieties under study. 
So, it look to be true that such trait was not sensitive to be 
changed by the applied SA mutagen treatments, since differences 
in such trait was very close to each other regardless of the 
applied concentration . 

Similarly, CG mutagen concentration did not so how 
definite pattern in response to the number of leaves per plant of 
the two sorghum varieties. This is because such trait was 
fluctuated with no specific trend inspite of the noticed slight 
significant differences in some cases. 

G- Leaf area of the third top leaf : 
Results for the effect of the applied physical and chemical 

mutagen on the leaf area per plant of each of the studied 
sorghum varieties are presented in Table (7). 

Regarding Tifton sorghum, its leaf area was not affected 
by any of the applied physical or chemical mutagen treatments. 
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M , M2 M2 M3 

Leaf area of 3 rd top leaf 
Sorghum bicolor variety 

Tifton 
Sorghum-sudaneses variety 

Quna Treatments 

( cm - ) 

 

Control  
310.35 239.79 402.88 

Gamma rays (y)  

309.04 284.82 447.47 

302.60 260.28 419.21 

301.68 243.80 397.25 

264.71 270.94 424.64 

Sodium Azid (SA) 

207.54 199.69 257.27 

10 KR 

20 KR 

30 KR 

40 KR 

212.50 223.95 273.52 

204.09 211.65 290.76 

213.68 213.39 285.44 

216.49 213.57 278.00 

  

1 0 1 0 3  in 

1.5 10' 

2.0 10 -3  

278.85 284.31 410.65 

352.58 7 96.28  408.09 

282.65 288.28  400.67 

103.42 210.72 266.00 

204.88  224.30 302.64 

205.71 216.73 265.02 

Cyanno Gudinin (CG) 

0.001 M 

0.01 M 

0.1 M 

L.S.D at 5% 

310.85 294.53 410.82 

321.05 299.53 402.45 

298.13 297.51 398.96 

N.S N.S N.S 

203.25 217.89 279.43 

204.53 216.08 276.51 

204.16 219.69 280.95 

N.S 16.85 17.99 

Table (7): Effect of physical and chemical mutagenic treatments on area of 
the 3 rd top leaf of Tifton and Quna sorghum . 

*  For single cut in Tifton and total over 3 cuts for Quna 
0 M 1 , M2 and M3, represents the initial, first and second segregated 

generations, respectively. 
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This result was true at any of the experimental levels and for 
any of the three successive generations as well. Similar results 
were reported by Abdel- El- Rahem (1984) and Ashoub and 
Abde- El- Rahem (1985) where they did not detect any 
variations in leaf area of Tifton sorghum when using the applied 
physical or chemical muta.gen treatments under study. 

So, it could be concluded that such character is of no 
sensitive response to any of the applied mutagen treatments. 
However, these physical or chemical mutagen treatments 
induced varied changes in leaf area per plant of Quna sorghum 
in the second (M 2) and third (M 3) generations. Results indicated 
that gamma radiation of the lowest level (10 KR) significantly 
produced the largest leaf area in the second (M2) generation 
which was (223.95) . Whereas, the extra higher radiation rates 
(20, 30 and 40 KR) exhibited significant variations in the third 
generation (M 3) only, where leaf area was the largest compared 
to the previously two generations (M 1  and M2).  Gamal (1997) 
reported similar increase in leaf area per plant of sorghum when 
using 10 and 20 KR gamma radiation as a mutagenic agent. 

Chemical mutagen treatments induced significant 
differences in leaf area per plant of Quna but not on Tifton 
sorghum. 

In this respect, the significant variations in such studied 
character was clear when using 1.5 x 10 -3  m level of SA. This 
result was clear in the second (M 2) and third (M 3 ) generations 
where larger leaves per plant were obtained. Whereas, the 
higher level of SA treatment (2.0 x  m) induced such effect 
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in the second generation (M 2) with significant  differences 
compared to the control. 

Regarding the CG chemical mutagen treatment, it exerted 
variation effect on Quna sorghum in enlarging its leaf area when 
using the highest (0.1 M) or lowest (0.001 M) concentrations in 
the second (M 2) generation.  Whereas, any of the applied 
concentrations (0.001 M, 0.01 M and 0.1 M) induced such effect 
in the third generation (M 3 ). 

It is generally noticed that Quna sorghum was of more 
response and sensitivity to gamma radiation treatments compared 
to either of the applied chemical treatments (SA or CG) than 
Tifton sorghum at any of the applied level as it is clear in Table 
( 7 ). 

Results indicated that increasing radiation level of gamma 
radiation from 10 to 20 KR induced significant increase in leaf 
area per plant of Quna sorghum significantly in M2 and M3 
generations, respectively. But on the other hand, the extra higher 
levels (20, 30 and 40 KR) caused significant reduction in such 
studied parameter but still significant than the control . Whereas, 
such decrease within the applied levels were noticed in the third 
(M 3 ) generation. So, it looks to be true that 20 KR levels will be 
adequately enough for any desired increase in leaf area, and no 
need for using heaver radiation levels. Similar trend was 
noticed for SA treatment at its medium level (1.5 x 10 -3  m) in 
the same generation. 

Largest leaf area per plant was obtained when using SA 
treatment of 1.5 x 10 -3  m in M3 generation in Quna sorghum. 
However, the lowest level (0.001 M) could be responsibly 
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enough to induced such favourable variation in leaf area per 
plant of sorghum. 

I.I. H- Downy mildew infection : 
This pathogen is considered among the important diseases 

that could attack some types of sorghum and maize plants 
causing a drastic reduction yield and quality of such crops. 
Moreover, this soil borne pathogen in responsible for a sever 
reduction in the productivity if the infection is beyond the 
control. Among the target of this study is to find out variation in 
plants of the subsequent mutagenically treated generations that 
have promising resistance to such disease infection. 

Data in Table (8) present the different rating of infection 
for Tifton and Quna sorghum as affected by the applied 
mutagenic treatments in the subsequent M2 and M3 generations. 

• Results from the obtained evaluation indicated that the 
immune plants of 100 % resistance were noticed in the M3 

generation for both of the studied Tifton and Quna sorghum. It 
is also clear that in such generation. Tifton was relatively more 
resistance than Quna sorghum in most of the applied mutagenic 
treatments. Also, it is obviously clear that the resistant Tifton 
sorghum in M3 generation was obtained in the control and where 
using the following mutagenic treatments: 

-  gamma radiation at 20, 30 and 40 KR 

sodium azide at all levels (1.5 x 10 -3+ m, 1.5 x 10 -3  

m and 2.0 x 10 -3  m). 

cyanno Gudinin at the medium and higher level 
(0.001 M and. 0.1 M). 
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Table (8): The percentage of the infeted plants by downy mildew as affected 
by applied physical and chemical mutagenic treatments . 

Downy mildew 

Treatments 
Sorghum bicolor variety 

Tifton 
Sorghum-sudaneses variety 

Quna 
0 M2 M; M2 M3 

Control 

100.00 (1) 

96.87 (2) 

85.53 (4) 

91.05 (3) 

97.85 (2) 

97.50 (2) 

Gamma 

94.15 (3) 

rays (y) 

10 KR 

20 KR 

30 KR 

40 KR 

Sodium 

94.10 (3) 

96.87 (2) 100.00 (1) 91.82 (3) 100.00 (1) 
95.00 (2) 100.00 (1) 92.20 (3) 100.00 (1) 
100.00 (1) 

Azid (SA) 

100.00 (I) 

100.00 (1) 

95.30 (2) 

84.35 (4) 

97.73 (2) 

97.62 (2) 1.0 10' in 

1.5 10'm 

95.85 (2) 

91.00 (3) 100.00 (1) 80.65 (4) 98.39 (2) 

2.0 10 -3 m 

Cyanno 

94.45 (3) 100.00(1) 

Gudinin (CG) 

92.65 (3) 

91.01 (3) 

96.67 (2) 

100.00 (10 0.001 M 95.66 (2) 95.70 (2) 

0.01 M 95.94 (2) 100.00 (1) 91.80 (30 97.37 (20 
0.I M 96.87 (2) 100.00 (10 94.00 (3) 100.00 (10 

0 M2 and M3, represents the first and second segregated generations, 
respectively. 

1- Resistant, 2- Moderately resistant , 3 - Moderately susceptible, 
4- Susceptible, and 5- Highly susceptible. 
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* Crude protein content   
Sorghum bicolor variety Sorghum-sudaneses variety 

Tifton Quna Treatments 

      

 

0 M1 I M2 M 3  Mi M2 

 

      

      

      

Control 

9.70 9.30 11.85 9.82 10.13 11.05 

Gamma rays (y) 

10 KR 9.20 9.40 11.35 9.87 10.37 11.42 

20 KR 9.00 9.00 11.25 10.00 10.07 11.45 

30 KR 9.30 9.30 11.60 10.00 9.85 11 77 

40 KR 9.25 9.25 11.75 10.38 11.00 11 80 

Sodium Azid (SA) 

1.0 10' m 

1.5 10 3 m 

2.0 10 -3  m 

8.91 8.60 10.25 9.67 9.77 12.08 

8.96 9.45 12.50 9.94 10.45 11.30 

9.70 8.80 10.55 9.85 10.87 11.57 

  

Cvanno Gudinin (CG) 

0.001 M 9.78 11.00 11.25 10.03 11.33 11.48 

0.01 M 9.98 11.30 10.45 9.90 10.82 11.97 

0.1 M 8.97 9.10 11.50 9.92 9.85 11.37 

Table (9): Effect of physical and chemical mutagenic treatments on crude 
protein content of Tifton and Quna sorghum . 

*  For single cut in Tifton and total over 3 cuts for Quna 
0 M 1 , M2 and M3, represents the initial, first and second segregated 

generations, respectively. 
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It looks to be true that such studied parameter is not that 
sensitive to be changed as a response to any of applied 
treatments, but generations may have some effect in their 
proceeded sequence . Further research in this respect could be 

needed. 

1.2. B- Crude fiber (CF) content: 
Data of the crude fiber (CF) content in both sorghum 

varieties under study as affected by the applied mutagenic 
treatments during each of the three subsequent generations are 
presented in Table (10). 

The obtained CF content behaved in a similar manner as 
the CP content previously presented regarding its response to the 
applied mutagenic treatments. 

Crude fiber content in the M3 generation of both sorghum 
varieties was relatively higher than either of M I , or M2 

generations. This result was true for either the control or any of 
the mutagenically treated plants at all of its treated levels. So, 
the subsequent generation factor could be of more impact on CF 
content than any of the applied mutagenic treatments with its 
presented levels.  Also, no appreciable differences were 
obtained in the response of CF content when using the applied 
mutagenic treatments. 

It could be concluded that neither the applied physical or 
chemical mutagenic treatments nor their levels exerted any 
appreciable effect on this studied chemical components under the 
circumstances of the experiment. 
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Table (10): Effect of physical and chemical mutagenic treatments on crude 
fiber content of Tifton and Quna sorghum . 

* Crude fiber content 

Treatments 
Sorghum bicolor variety 

Tifton 
Sorghum-sudaneses variety 

Quna 
0M, M2 M3 M, M3 

Control 

30.65 32.55 30.37 30.42 32.92 

Gamma 

30.10 

rays (Y) 

10 KR 29.01 29.25 31.25 30.10 29.87 31.85 

20 KR 29.91 29.60 31.70 29.95 29.97 31.73 

30 KR 29.97 29.45 32.45 30.42 31.55 31.28 

40 KR 30.20 29.60 30.90 29.90 29.45 30.95 

Sodium Azid (SA) 

1 0 10 3  m 30.22 29.45 31.90 1 9.92 30.50 31.08 

1.5 10 -3  m 30.31 29.30 30.15 29.95 30.87 32.07 

2.0 10 3  m 28.91 29.60 32.10 29.93 29.42 31.17 

Cvanno Gudinin (CG) 

0.001 M 28.73 28.40 32.50 30.28 29.23 30.48 

0.01 M 29.01 27.80 33.25 30.05 29.67 31.30 

0.1 M 29.0 7  29.90 30.80 29.97 31.05 31.90 

*  For single cut in Tifton and total over 3 cuts for Quna 
0 M,, M2 and M3, represents the initial, first and second segregated 

generations, respectively. 
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1.2. C- Nitrogen free extract (NFE) content : 
Neither the applied physical or chemical mutagenic 

treatments exerted any noticeable effect on the NFE content of 
Tifton or Quna sorghum (Table 11). This is because the 
obtained NFE contents were fluctuating within a very narrow 
range of no specific trend which did not varied than their 
control. Such results were almost the same in all of the studied 
generations. 

However, it looks to be true that the highest NFE contents 
were noticed in the M2 generation compared to MI and M3. This 
situation was not the same in CP or CF content previously 
discussed where their highest content were in the M3 generation. 

Meanwhile, it was noticed that with Quna sorghum the 
amounts of NFE were continuously decreased from the M 1  to 

M2 than M3 generations. This situation was not clear in Tifton 
sorghum since its NFE contents were fluctuated with no specific 
trend with a very narrow range. 

So, it could be concluded that the subsequent generations 
may have more effect on this studied component than the applied 

mutagenic treatments or its levels. 

I. 2- Ether extract (EE) content : 
Data in Table (12) represent Ether extract (EE) contents in 

Tifton and Quna sorghum as affected by the applied mutagenic 
treatments in the 3 subsequent generations. 

Highest EE contents were noticed in the M2 generation 

compared to M 1  or M3. Also, data showed reduction in such 
component compared to the control for any of the applied 
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mutagenic treatments with its all levels. This trend was true for 
either Tifton or Quna sorghum. 

It is generally noticed in most cases that relatively lower 
contents of EE was obtained at the lowest level of any of the 
applied mutagenic treatments for Tifton and Quna sorghum 
compared to its highest level and to the control as well. This 
result was true in almost all of the studied generations. 

In conclusion, there is no benefit in EE content of both 
sorghum varieties as a result of the applied mutagenic treatments 
which all reduced such components compared to their control. 

1.2. E- Ash content : 
Results in Table (13) indicated that ash content did not 

vary according to the applied mutagenic treatments or varieties 
of sorghum. However, such component was relatively increased 
as the generations proceeded. This is due to the very narrow 
variation in such parameter with no definite trend. 

Such obtained variation showed slight continuous 
increase in ash content of M 1  to M2 and up to M3 in the control 
plants of Tifton and Quna sorghum. However, no much change 
was obtained in such component compared to the control when 
using any of the applied mutagenic treatments or by increasing 
its level. 

The changes in ash content was more clear in generations 
than the applied mutagenic treatments with all of its levels. 

I. 2. F- Hydrocyanic acid (HCN) content : 
This parameter is mainly considered as an antiquality 

component for any sorghum plants. So, it is of great advantages 
to induce an select for plants of low HCN content. 
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* Ash 
Sorghum bicolor variety 

Tifton 
Mt M2 

content 
Sorghum-sudaneses variety 

Quna 
M i M2 

Treatments 

Control 

12.79 13.65 14.50 13.23 13.60 15.07 

Gamma rays (Y) 

10 KR 12.81 13.25 14.85 13.13 13.65 14.60 

20 KR 13.10 12.70 14.40 12.85 13.53 14.67 

30 KR 13.20 12.70 14.45 13.83 14.42 14.62 

40 KR 13.01 13.80 13.45 13.52 13.50 14.88 

Sodium Azid (SA) 

1.0 10' m 12.98 12.80 14.40 13.65 13.38 14.43 

1.5 10 3  m 12.99 13.40 14.50 13.17 14.30 13.88 

2.0 10 -3  m 13.40 12.80 15.25 12.85 13.47 14.58 

Cyanno Gudinin (C_G) 

0.001 M 12.98 13.35 14.60 12.53 13.35 14.05 

0.01 M 13.01 12.95 14.45 13.28 14.27 14.58 

0.1 M 12.81 13.75 14.55 13.62 1172 14.53 

Table (13): Effect of physical and chemical mutagenic treatments on ash 
content of Tifton and Quna sorghum . 

*  For single cut in Tifton and total over 3 cuts for Quna 
0 M,, M2 and M ; , represents the initial, first and second segregated 

generations, respectively. 
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The applied CG treatments acted in an opposite manner in 
HCN content in the M2 generation for both of Tifton and Quna 
sorghum as compared with the effect of the previously 
mentioned mutagenic treatments (gamma radiation and SA 
treatments). 

Differences in the response of HCN content due to the 
applied concentration of CG treatments was conversely changed 
and increased as the CG concentration increased (from 0.001M 
to 0.01 M and up to 0.1 M). The increase in HCN content was 
about 92% and 47% in Tifton and Quna sorghum, respectively in 
the M2 when comparing between the lowest (0.001 M) and 
highest (0.1 M) CG treatments. 

Any of the applied CG treatments exhibited plants of 
relatively lower HCN content in Tifton and Quna sorghum plants 
as compared with the control with a respective reduction of 23 
and 34 %. The highest concentration of CG affected the HCN 
content in M3 of Tifton and Quna sorghum in an almost similar 
trend as compared to M3 where the HCN content decreased by 
increasing the concentration of the CG treatment. 
II- Grain yield components: 

ILI Physiological and morphological characteristics: 

ILI A- Time elapsed to 50 % flowering (days): 

This character was studied to find out plants of fast 
flowering behaviour that could be responsible in producing 
sorghum plant of short duration period and can ripe early in the 
season. 
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Data Table (15) showed that the applied mutagen 
treatment of gamma radiation induced significant reduction in 
the time elapsed to 50 % flowering of about 5 day compared to 
the control. This result was true in the M2 generation when 

using the lowest level of 10 KR gamma radiating for Tifton 

sorghum. 
 Whereas, higher radiation levels did not induce 

appreciable differences in such studied character. But regarding 
Quna sorghum results showed significant reduction of about 4 

days to 50 % flowering in the M2 generation when using a 

higher radiation level (30 KR). Along the same line Ma (1983) 
obtained an isolated 23 days early generation of two sorghum 
types (Jishu- 01 and — 02) when using 25- 30 KR after eight 

generation. 
Sodium azide at 1.5 x 10

-3  m level significantly reduced 

the time elapsed to 50 % flowering for about 5 day in the M2 

generation for Tifton sorghum compared to the control. The 
same treatment exhibited the same response in the same M2 

generation for Quna sorghum. 
Regarding CG mutagenic treatments as its applied 

concentration increased from 0.001 M to 0.01 M and up to 0.1 
M, the time to 50 % flowering was continuously decreased for 
about 5, 8 and 11 days, respectively in the M2 generation for 

Tifton sorghum, with significant differences compared to the 

control.  Similar trend was obtained and recorded for Quna 

sorghum. 
It is also noticed that the earliest flowering sorghum plants 

were induced in the M2 generation of both sorghum varieties 
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m2 M3 M2 0 MI 

Plant height at heading stage 
Sorghum bicolor variety 

Tifton 
Sorghum-sudaneses variety 

Quna Treatments 

( cm) 

148.88 

149.00 

187.50 

148.50 

147.25 

151.38 

173.88 

154.50 

Control  

141.75 138.75 

Gamma rays (y) 

10 KR 141.33 182.50 

20 KR 142.18 180.75 

30 KR 141.45 143.38 

40 KR 141.73 144.75 

Sodium Azid (SA) 

1.0 10" m 

1.5 10 3  m 

2.0 10" m 

Cyanno Gudinin (CG) 

0.001 M 141.65 144.75 

0.01 M 141.80 180.00 

0.1 M 141.95 147.13 

L.S.D at 5% 

269.75 270.58 300.75 

270.31 279.50 316.25 

269.37 284.50 305.50 

269.28 316.00 312.50 

269.99 274.63 317.13 

26922 173.75 313.13 

270.46 281.63 333.2.5 

369.50 284.25 294.25 

269.09  274.63 360.00 

269.97 277.13 311.25 

269.39 314.63 359.25 

N.S 21.44 25.89 

142.05 144.00 152.25 

142.15 146.88 152.63 

141.78 145.00 148.38 

N.S 12.56 11.44 

Table (16): Effect of physical and chemical mutagenic treatments on the 
height of Tifton and Quna sorghum plant at heading stage. 

0 MI, M2 and M3, represents the initial, first and second segregated 
generations, respectively. 
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II. 2. Grain Yield Components : 

II. 2. A- Head weight/ plant: 
Data in Table (17) proved that the applied physical 

mutagen treatment of gamma radiation create a lot of variation in 
the head weight per plant of sorghum in different generation with 
different magnitude. 

All of the induced variations regarding this studied 
parameter were obtained in the M2 and M3 generations for both 
sorghum varieties as affected by the applied radiation treatments. 

Regarding Tifton sorghum, heaviest head/ plant was 
obtained when using 10 KR (74.63 gm) or 30 KR (70.50 gm) in 
the M2 generation: or when using 10 KR (88.13) or 40 KR 
(90.13) in the M3 generation. 

So, radiation rate of 10 KR is responsible for inducing 
plants of heavier head weight in M2 and M3 generations with 
higher magnitude in the later generation (M 3 ).  In such 
generation, the highest radiation rates of 40 KR exerts its effect 
in producing plants of the heaviest head weight of Tifton 
sorghum. 

Regarding Quna sorghum. 10 and 20 KR radiation was 
responsible for generating plants of the heaviest head weight in 
the M3 and M2 generations, respectively. 

It generally. noticed that the applied 10 KR or 20 KR 
gamma radiation were the most accepted doses for inducing 
variations of heaviest head weight/ plant of either Tifton or 
Quna sorghum in the M2 and M3 generations. Vadher et al. 
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Grain weight/ plant  
Sorghum bicolor variety l Sorghum-sudaneses variety 

Treatments Tifton Quna 
0 MI M2 M 1 M2 

( g 

Control  

50.80 48.65 66,50 

Gamma rays (y)  

50.88 56.80 71.63 

51.65 52.50 66.00 

51.30 54.10 67.75 

50.88 54.23 74.25 

Sodium Azid (SA) 

49.90 58.90 74.88 

50.40 48.00 70.00 

51.13 60.68 65.50 

17.60 18.18 20.38 

17.73 17.00 29.25 

17.56 22.65 20.75 

17.92 16.05 24.67 

17.85 24.63 25.38 

17.95 17.28 22.75 

17.34 14.35 23.50 

17.51 19.38 22.63 

10 KR 

20 KR 

30 KR 

40 KR 

0.001 M 

0.01 M 

0.1 M 

1.0 10 -3  m 

1.5 I 0 -3  m 

2.0 10' m 

Cyanno Gudinin (CG)  

50.55 51.45 78.88 18.25 16.03 20.63 

50.55 50.43 69.50 17.75 16.00 26.50 

50.90 54.58 73.75 17.58 21.65 25.00 

N.S 6.64 6.93 N.S 2.74 4.37 L.S.D at 5% 

Table (18): Effect of physical and chemical mutagenic treatments on the 
grain weight per plant of Tifton and Quna sorghum . 

0 M1. M2 and M3, represents the initial, first and second segregated 
generations, respectively. 
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its effect in producing plants of the highest grain weight. This 
result was noticed in the M2 for Tifton and in M3 for Quna 
sorghum with significant differences compared to their control. 

In other study, Samir (1998) reported similar results 
where he found that 15 KR level of gamma radiation produced 
significant  increase in such studied character. Meanwhile, 
Hayat et al. (1990) noticed significant increase in grain weight/ 
plant at the radiation rates below 40 KR. 

However, the highest applied level of such physical 
mutagenic treatment (40 KR) variations exerted its effect in 
producing heaviest grain weight/ plant in the M3 generation of 
Tifton and in M2 and M3 in Quna sorghum. Along the same line, 
Hayat (1990), on the other hand reported that higher levels of 
gamma radiation more than 45 KR reduced the gain weight per 
plant of sorghum. 

The chemical mutagen SA at its lowest level (1.0 x 10 -3  
m) was able to induce plants of the heaviest grain in the M2 and 
M3 of Tifton sorghum with significant differences compared to 
the control. Similar results were reported by Samir (1998). 

It should be also noted that Quna sorghum was not 
affected by any of the applied levels of SA during any of the 
subsequent three generations (Table 18). 

Such results clarified the variances in the sensitivity and 
response  of the different sorghum cultivars to the applied 
chemical mutagens treatment regarding variation in the grain 
weight per plant. 
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The applied lowest level of CG (0.001 M) exerted its 
mutagenic effect in producing the heaviest weight (78.88 gm) of 
grain per plant at Tifton sorghum in the M3 generation as 
compared to the control (66.50 gm). Whereas, such effect was 
noticed in M3 and M2 using the medium (0.01 M) and highest 
(0.1 M) levels, respectively in Quna sorghum (Table 18). 

From the ipove results, it could be concluded that among 
the applied physical mutagen treatments, gamma radiation of 10 
KR produced the heaviest grain weight/ plant (29.25 gm) of 
Quna sorghum at the M3 generation with significant differences 
of 30 % compared to the control. 

But for Tifton sorghum the chemical mutagen CG 
treatment is preferable for inducing the heaviest grain weight/ 
plant (78.88 gm) in the M3 generation when using the lowest 
level of CG (0.001 M) with significant differences compared to 
control. 

II. 2. C- 1000 kernel weight : 

Data of the effect of the applied mutagenic treatments on 
the 1000 kernel weight of sorghum are presented in Table (19). 

Results indicated that the effect of either physical or 
chemical mutagen treatments was obviously clear in the M2 
generation for Tifton sorghum, where the heaviest 1000- kernel 
weight was significantly obtained when using 20 KR gamma 
radiation (32.09 g/ plant) and chemical treatments of SA at the 
level of 1.5 x 10 -3 m (31.72 g/ plant) and 0.01 M of CG (32.41 
gm) compared to the control. 
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M2 M, M2 0 MI 

1000- kernel weight 
Sorghum bicolor variety I Sorghum-sudaneses variety 

Tifton Quna   Treatments 

Control  

29.62 

Gamma rays (y) 

10 KR 29.76 

20 KR 29.78 

30 KR 30.06 

40 KR 28.98 

29.38 29.24 12.80 16.00 14.85 

30.68 29.99 16.15 17.01 18.35 

32.09 30.11 15.95 16.11 17.46 

30.08 31.10 16.14 17.35 15.61 

31.59 30.36 15.89 16.41 13.98 

Sodium Azid (SA) 

29.63 31.72 30.95 16.16 16.37 15.02 

28.97 31.48 31.46 16.07 15.85 13.03 

29.25 31.15 31.01 15.93 16.37 13.98 

Cyanno Gudinin (CG) 

29.136 30.71 30.01 15.91 17.35 15.80 

29.54 32.41 31.87 15.88 17.98 15.08 

29.77 32.10 31.61 15.99 16.59 16.82 

L S.D at 5% N.S 1.49 N.S N.S 1.28 1.96 

1.0 10 m 

1.5 10' 111 

2.0 10' m 

0.001 M 

0.01 M 

0.1 M 

Table (19): Effect of physical and chemical mutagenic treatments on 1000-
kernel weight of Tifton and Quna sorghum . 

0 MI, M., and M 3 , represents the initial, first and second segregated 
generations, respectively. 
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Such situation was different than what was noticed for 
Quna sorghum. In Quna sorghum the lowest gamma radiation 
treatments of 10 KR induced plants of significantly heaviest 
kernel weight in the M3 generation compared to the control. But 
SA treatment did not show any response to this studied 
parameter in all levels and generations. However, CG treatment 
of the lowest level (0.001 M) induced plants significantly 
heaviest 1000 kernel weight in Quna sorghum. 

In conclusion, it is more likely to select for the best 
favrouable mutagenic treatments that induced the heaviest 1000-
kernel. 

The heaviest 1000- kernel was obtained when using 
gamma radiation of 10 KR which exerted its effect in the M3 
generation for Quna sorghum, and when using the medium level 
of CG treatment (0.1 M) in the M2 generation for Tifton 
sorghum. 

Such presented results concerning gamma radiation effect 
on 1000- kernel weight were more or less the same as what was 
reported by El- Gayar (1974) who found almost similar results 
with wheat and barley. However, El- Shouny et al. (1985) did 
not detect such effect when using the applied levels of gamma 
radiation (10, 15, 20 KR) on such studied trait. 

II. 2. D- Shelling Ratio : 
The mutagenic effect of the applied treatment on the 

shelling ration of sorghum is presented in Table (20). 
Gamma radiation of 10 KR produced plants of 

significantly higher shelling ratio as compared to the control in 
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Table (20): Effect of physical and chemical mutagenic treatments on the 
shelling ratio of Tifton and Quna sorghum . 

Shell ng ratio 

Treatments 
Sorghum bicolor variety 

Tifton 
Sorghum-sudaneses variety 

Quna 
0 Mi M2 M3 M i  M2  M1 

Control 

80.00 80.05 80.96 78.94 77.82 89.93 

Gamma rays (y) 

10 KR 81.25 76.06 81.45 79.86 83.76 79.33 

20 KR 81.32 82.15 78.84 78,09 80.33 93.86 

30 KR 80.16 76.95 81.00 78.69 79.50 78.53 

40 KR • 80.13 82.42 82.32 79.28 88.09 91.64 

Sodium Azid (SA) 

1.0 10' m 78.98 78.89 81.29 78.39 83.34 87.58 

1.5 10' m 80.49 81.87 79.14 79.16 85.00 90.29 

2.0 10' m 80.51 81. 68 82.29 78.83 82.34 91.04 

Cvai no Gudinin (CG) 

0.001 M 78.98 78.89 81.29 78.39 83.34 87.58 

0.01 M 80.49 81.87 79.24 79.16 85.00 90.29 

0.1 M 80.51 81.68 82.29 78.83 82.34 91.04 

L.S.D at 5% 0.76 7.90 5.91 N.S 50.06 N.S 

0 MI, M2 and M3, represents the initial, first and second segregated 
generations, respectively 
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Table (22): Mutagenic treatments responsible for inducing mutations of the heaviest 
1000- kernel weight of Tifton and Quna sorghum . 

Mutagen 
treatments 

Tifton Mutagen 
treatments 

Quna 
M2 M3 M2 

Control Plants 
( g ) ...............  

Control Plants 

30.05 29.98 16.00 14.80 

Gamma Rays Gamma Rays 

10 KR 35(16.5)1 38(27.0)5 

30 KR 22(39.38)1 19.5(24.3)5 

Sodium Azide (SA) Sodium Azide (SA) 

36(19.8)1 35(15.8)5 

Cyanno Gudinin (CG) Cyanno Gudinin (CG) 

0.001 M 37(23)1 38(26.8)5 

0.1 M 35(16.5)1 37(23.0)5 0.1 M 20(26.8)7 19.8(34)35 

-  Number in parenthesis represents the ratio to the control, and the number after 
represents the count of the selected superior plants. 
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radiation dose (10 KR) except the effect was relatively higher 
in M3 than M2. 

During M2 and M3 generations, the SA treatment of (1.5 x 
10-3  m) produced mutant plants of relatively heavier 1000-
kernel weight in both M2 and M3 generations compared to the 
control. This was not the case with Quna sorghum, where such 
treatment did not exert any effect on this studied character. 

Regarding CG treatments, the lowest level (0.001 M) 
showed its effect in producing mutant plants of heavier 1000 
kernel weight compared to the control. This results was 
applicable  for Tifton sorghum only in both generations. 
However, the higher dose (0.1 M) affected Tifton and Quna 
sorghum in a similar manner in inducing mutant plants of the 
heaviest 1000- kernel weight. 

III. 3- Mutants of time elapsed to 50% flowering : 
Results in Table (23) indicated that the applied doses of 

gamma radiation did not show any distinguished early flowering 
plants in Quna sorghum except for 30 KR of gamma radiation 
level. This level accelerated flowering by 16 vrs 10 days (24 vrs 
16%) than the control for M2 and M3, respectively. Doses of 10 
and 20 KR radiation speeded flowering of Tifton plants by 5 
vrs 13 days (6 and 18%) than the control in M2, being 10 vrs 9 
day (14 and 13%) in the M3, respectively, 

It is clearly noticed that the lowest level of SA (1.5 x 10 -3  
m) produced earlier flowering mutant plants of Tifton and 
Quna sorghum with relatively more effect in M2 rather than that 
of M3 generation. However, the highest level of SA (2.0 x 10 -3  
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Table (23): Mutagenic treatments responsible for inducing mutant plants of shorter time 
to 50% flowering of Tifton and Quna sorghum . 

Mutagen 
treatments 

Tifton Mutagen 
treatments 

una 
M 3  3 

Control Plants 
........  ( days ) ..........  

Control Plants 

71 67 65 64 

Gamma Ray Gamma Rays 

10 KR 66(6)1 57(14)5 

20 KR 58(18)1 58(13)5 

30 KR 49(24)1 54(16)5 

Sodium Azide (SA) Sodium Azide (SA) 

1.5 x 10 -3  m 58(18)5 59(12)5 1.5 x m 49(24)2 52(1010 

2.0 x 10 -1  m 50(23)11 54(16)5 

Cvanno Gud nin (CG) Cvanno Gudi iin (CG) 

0.001 M 59(16)2 57(14)10 

0.1 M 59(16)2 58(13)10 0.1 M 50(21)2 50(20)10 

-  Number in parenthesis represents the ratio to the control, and the number after 
represents the count of the selected superior plants. 
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m) induced mutants plants of similar effect in fasting flowering 
time of Quna but not Tifton. 

The CG at the level, of (0.1 M) speeded flowering time in 
Tifton and Quna sorghum than the control with almost similar 
magnitude in M2 and M3 generations. Meanwhile, the lower 
level of such mutagenic treatment (0.001 M) hastened flowering 
in M2 and M3 generations only for Tifton but not for Quna 
sorghum in a similar manner as presented with its higher level 
previously discussed. 

It could be concluded that among the applied mutagenic 
treatments that enhanced or reduced the time elapsed for 
flowering of Tifton and Quna sorghum were: 

Gamma radiation of 10 KR and 20 KR for Tifton, and 30 
KR for Quna sorghum in their M2 and M3 generation. 

Chemical mutagenic treatments of SA (1.5 x 10 -3  m) in 
both sorghum at M2 and M3 as well as the level of (2.0 
x 10 -3  m) for Quna sorghum in the two generations (M 2  
and M 3 ). 

The mutagen chemical treatment of CG (0.1 M) for 
Tifton and Quna in the M2 andM 3  generations. Whereas. 
the lower level of such treatments (0.001 M) affected 
Tifton sorghum only during the M2 and M3 generations. 

III. 4- Mutants of plant height: 
It look to be true that either the applied gamma radiation 

treatments 10 or 20 KR induced mutants of taller plants as 
compared to their control (Table 24) for Tifton sorghum, but not 
for Quna in either generations (M2 or M3). 
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1.0 x 1.5 x 10 -3  m Sodium Azide for Tifton 
only in M3 generation. 
0.1  M Cyanno Gudinin for Tifton and Quna 
sorghum in M3 generation. 

• Lowest HCN mutants: 

20 KR gamma ray for Tifton and Quna in M I  and 
M2, respectively. 

1.0 x 10 -3  m Sodium Azide for Quna in M2 and 
2.0 x 10-3  m in M2 and M3 for Tifton. 

0.001 M Cyanno Gudinin for Tifton and Quna 
sorghum in M2 generation. 

From the above data of useful mutants for cytoplasmic 
male sterile plants of both varieties and downey mildew, HCN 
contents, forage and grain yield and its components, it could be 
concluded that these useful mutants can be used in breeding 
program for maintaining it in next segregated generation, then 
using it to produce sorghum sudangrass hybrids by using useful 
mutants of cytoplasmic male sterile phenomena in sorghum. 
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