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ABSTRACT. In a previous investigation cytological abnormalities were re
ported in root tips of Vida {aba treated with treflan, fusilade , U-46, and 
herbstop. A recovery experiment was conducted in this investigation to 
study. the fate of cytological alteration caused by the four herbicides. 
Treated seedlings with the four herbicides for one hour were left to recover 
for 24, 48 and % hours. Mitotic index reached normality after 48 hours in 
case ofU-46 and herbstop and after % hours in case of treflan and fusiladte. 

After 96 hours of recoverytreflan continue to increase metaphase stage, 
and the four chemical increased prophase stage on the expense of ana
telophase stages. These alterations were accompanied by chromosomal 
aberrations that is bridges, fragments, binucleatic cells, polyploid cells, 
tripolar nuclei and stickiness of chromosomes. The results suggest direct 
and indirect effect of the chemicals on genetic material. 

Introduction 

The universality of the genetic material and of the basis of genetic code, facilitate the 
use of non-human test system to detect chemical mutagens and clastogens. As a rule 
there appears to be a good correlation between the chromosome breaking caused by 
chemicals in plants and culturedanimalcells[11. However, the type of effects maybe 
very different in the two materials[21. Many workers have reported on the genotoxic
ity of agriculture chemicals in plants. An extensive work has been carried on to study 
the herbicides and their genotoxic effects in plants13-331 . . 

The herbicides: trefian, herbstop, U-46 and fusiladeare commonly used in agricul
ture in Saudi Arabia. The aim of this investigation is to study the fate of cytological 
alterations induced by tqe four previous herbicides on subsequent division cycles. 
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TABLE 2. Mitotic index in root tips of Vicia [aba treated with the four herbicides after recovery for 24,48 
and 96 ho·urs. 

Type of 
treatment 

Control 
Trefhin 
Fusjlade 
Herbstop 
U-46 

" Significant at 1% Il'vel. 
'Significant at 5% level. 

Concentration 1 hr 
ppm treatment 

Control 12.75 
500 6.90" 
300 5.78" 
300 4.45" 
300 6.14" 

''''I ;'~.: _t I"~· ... v: I 

Period of re~~er.Y.hr 

24 48 96 

" 

8.44 ' . 7.14 7.73 
6.15' " 6.03' 8.17 
5.36· r 5.54 8.13 
7.17 7.91 7.55. , 
6.16" 7.55 9.88 

The reduction of mitotic index in the 24 hours period of recovery in case of treftan, 
fusilade and U-46 may be correlated with the significant increase of total abnor
malities caused by the same herbicides in the same period (Tables 7-9). It was found 
in previous investigation that the four herbicides reduced the DNA synthesis and 
suggested to affect G2 period reducing number of cells entering prophase, and con
sequently reduced mitotic index(37). It can be assumed that, cells when removed from 
the herbicides and left to recover in tap water, increased their mitotic activity either 
by reincreasing number of cells entering prophase or by shortening the G2 period and 
lengthening duration of mitosis or releasing the blocked DNA synthesis of the af
fectedcells. Anyone ofthese assumptions would require extra effort and would need 
more time for the cells to reach normality. 

Effect of the herbicides on altering frequency of mitotic phases was temporary and 
disappeared from the first period of recovery in all cases except in treftan and 
herbstop (Tables 3'-5). In treftan the effect on increasing metaphase stage due to for-

TABLE 3. Percentage of mitotic cells in prophase in root-tips of Vicia [aba treated with the four herbicides 
after recovery for 24, 48 and 96 hrs. 

Type of 
treatment 

Control 
Treflan 
Fusilade 
Herbstop 
U-46 

" Significant at 1 % level. 
'Significant at 5% ll'vel. 

Concentration 
ppm 

Control 
500 
300 
300 
300 

1 hr 
treatment 

24 

47 .. 29: 36.89 
33.30" 25 .30 
33.88" 34.61 
38.66 3~ . 65 

54.94 32.29 

Ptliod of recovery hr 
. 

48 96 

• 
._ 32.29 ,. 30.55 

23.55 35.51 
43.75 35.51 
;37.71 ,49 .81 ' 
33.33 , 38.28 

" 
~.~. " " . 

mation of arrested metaphase was non-significant after 24 hours but a significant in
crease in the same stage appeared after 48 hours and continued up to 96 hours but 
was non-significant comparing up to 96 hours but was non-significant comparing with 
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