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The  mos t  f a sc ina t ing  researches w i th  g rowth  r e g u l a t i n g  s tubs tances  
such as 2,4-D, d i camba  and  NAA, in  the  field of a g r i c u l t u r e  had  been  in  
the i r  c o n t r i b u t i o n  for ge t t ing  inc reased  y ie lds  in  crop p lan ts .  I n  r ecen t  
yea rs  some ev idence  has b e e n  d e m o n s t r a t e d  t ha t  such t r e a t m e n t s  no t  on ly  
inf luenced  the p l a n t  g r o w t h  and  c o n s e q u e n t l y  its y ie lds  b u t  also the 
chemical  compos i t ion  of the  t r ea t ed  p l an t s  as welI  as the  seeds p roduced  
(1, 2, 3, 4). I t  was  repor ted  tha t  due to the  more  act ive g rowth  of vege ta t ive  
par t s  of w h e a t  t r ea t ed  w i th  2,4-D, g r a in  f o r m i n g  was  i m p r o v e d  and  the 
p ro t e in  con ten t  of the g r a i n  was increased.  

A r e l a t ion  b e t w e e n  the p ro t e in  con ten t  of the g ra ins  a nd  the s tored 
c a r b o h y d r a t e  was  repor ted  (5, 6, 7, 8). The  inc rease  in  the  a m o u n t  of 
p r o t e i n  was  accompan ied  w i th  a cons ide rab le  r e d u c t i o n  in  the c a r b o h y d r a t e  
reserves.  

The  purpose  of the  p r e sen t  i nves t i ga t i on  was  a imed  to s tudy  the 
chemical  composi t ion  of the  w h e a t  g ra ins  ob t a ined  af ter  s p r a y i n g  the 
whea t  p l an t s  w i t h  2,4-D and  d i camba  m i x t u r e  in  an  a t t e m p t  to d e t e r m i n e  
the  e x t e n t  of the i r  economic  in  a g r i c u l t u r a l  appl ica t ion .  

Experimental 
Mat.erials and methods 

Sampling 
Wheat (Tri t icum vulgate, variety Giza 155) was grown in the experimental  

farm of the National Research Centre at Shalakan in the growing season of 
1972-1973. The wheat plants  (4-5 leaves) were sprayed with a mixture  of 2,4-D 
(2,4-dichlorophenoxy acetic acid) and dicamba (2,methoxy,3,6-dichloro benzoic 
acid) 10-1 v/v. at a rate of one liter per acre. At matur i ty  wheat grains were 
collected, and finely ground then subjected to chemical analysis. 

Methods of  analysis 
The samples were analysed for moisture and protein, using the usual 

s tandard methods (A.O.A.C. 1965). 

Determination o~ amino acids 
Samples were hydrolyzed with 6 N HC1 for 22 hrs. at 110 ~ C according to 

Khan and Baker  method (9). The HC1 was evaporated off under  vacuum. Portions 
of the hydrolysates were spotted on the Whatman filter paper No. 1, and two 
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dimensional ascending chromatograms were prepared using the buffered method 
of Levy and Chung (10). Cystine and methionine were estimated after the 
performic treatment (11). The located amino acids were determined colorime- 
trically as reported in a previous work (12). 

Determination o~ total sugars and starch content 
Total sugars and the starch content were determined by the anthrone 

reagent after the extraction according to the method of Clegg (13). 

Results  and discussion 

Spray ing  of whea t  p lan ts  (4, 5 leaves) wi th  a m i x t u r e  of 2,4-D and 
d icamba (10-1 v/v) at  a r a t e  of one l i te r  pe r  acre resul ted  a marked  in- 
crease in the gra in  yie ld  (66.38 0/o). Analys is  of sugars  and s tarch contents 
of the  gra ins  and the  controls  (table 1) showed a m a r k e d  increase  in the 
starch content  of the controls  compared  wi th  the i r  amounts  in  the t r ea ted  
grains.  

Table 1. Comparison of the total sugars and the starch content of the wheat 
grains obtained after the spraying treatment and the controls. 

Total sugars % Starch content % 

Grains of treated wheat 2.01 66.40 
Grains of controls 2.13 72.63 

I t  is seen t ha t  no differences were  observed in the amounts  of sugars  in 
both the t rea ted  gra ins  and the controls  as shown in the  table.  Such 
observat ions  agree quite wel l  wi th  p rev ious ly  repor ted  ones by  Pande (5), 
and Bhardwaj  (2). They found tha t  p r e t r ea t i ng  of whea t  grains  wi th  the 
g rowth  regu la t ing  substances resul ted  a deple t ion  in the amount  of 
ca rbohydra t e  f ract ions  such as starch, reducing  sugars  and inver t ed  sugar.  
Other  inves t iga tors  (5, 6, 7, 8) suggested tha t  the decrease  in both the 
sugars and the starch reserves  af ter  the 2,4-D appl ica t ion  m a y  be exp la ined  
tha t  a por t ion  of the ca rbohydra t e  is u t i l ized in pro te in  synthesis.  They 
pointed tha t  i t  is appeared  tha t  s imple sugars  could not  have  been ut i l ized 
in the  format ion  of s t ruc tu ra l  const i tuent  bu t  they  might  wel l  have  been 
used in the format ion  of the increased amount  of ni t rogen.  

The da ta  p resen ted  in t ab le  2 show tha t  the p ro te in  n i t rogen  content  
of the whea t  grains  of the  t r ea ted  p lants  was increased marked ly .  I t  is 
appeared  tha t  the herbic ides  have  exe r t ed  effects on the  const i tuents  of the  
gra ins  and m a y  induce accumula t ion  of n i t rogenous  components  in the 
y ie lded  grains.  Such f indings shown here in  are in close agreement  wi th  
those found by  Bhardwaj  (2), Smi th  et al. (6), Huf]aker et al. (4), and 
Erickson et al. (14). They repor ted  a m a r k e d  increase  in the  pro te in  
content  of the gra ins  a f te r  the 2,4-D t rea tment ,  and suggested tha t  the 
ca rbohydra t e  metabol i sm is ser iously d i s tu rbed  and tha t  a por t ion  of the  
ca rbohydra t e  is ut i l ized in the pro te in  synthesis.  

A glance to tab le  2 shows tha t  there  was s l ight  var ia t ion  in the amounts  
of the amino acid components  ca lcula ted  as mg/g N of both the  control  
and the t r ea ted  grains.  Differences were  observed  in the  amounts  of 
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aspar t ic  acid, g lu tamic  acid, glycine,  a lanine  and tyros ine  which were  
presen t  in r e l a t ive ly  l a rge r  amounts  in the  control  than tha t  of the t r ea ted  
grains.  Such changes had  been p rev ious ly  repor ted  by  Livingston (13}, and 
FuIts and Payne (14) dur ing  the appl ica t ion  of 2,4-D to sugar  beets.  Lower  
values  for  g lu tamine ,  a lan ine  and tyros ine  were  noted in the t r ea ted  
p lants  t han  in the  controls.  

Table 2. Effect of 2,4-D and dicamba mixture on the protein and amino acid 
contents of the treated wheat grains and the controls 

Amino acid Control grains Treated wheat grains 
mg/g nitrogen mg/g nitrogen 

Aspartic acid 738 871 
Glutamic acid 1923 1880 
Serine 453 455 
Glycine 435 408 
Threonine 192 193 
Alanine 378 388 
Tyrosine 187 180 
Valine 308 322 
Leucine + isoleucine 598 631 
Phenylalanine 290 297 
Lysine 172 178 
Arginine 271 297 
Tryptophan 70 72 
ProUne 154 178 
Cystine 151 148 
Methionine 96 100 
Hlstidine 147 145 

Total protein nitrogen % 9.80 12.85 

The propor t ions  of serine, threonine,  hist idine,  t ryp tophan ,  cyst ine  and 
methionine  were  ve ry  similar .  An  appa ren t  increase in the levels of 
val ine,  leucine and isoleucine, arginine,  phenyla lan ine ,  and  lysine was 
observed in the  t r ea ted  grains  (table 2). 

F rom the  point  of v iew of human  nu t r i t ion  whea t  is deficient in lysine, 
t r yp tophan  and methionine  and the poss ib i l i ty  of increas ing the i r  amounts  
wi l l  be useful  in improving  the whea t  proteins.  

In genera l  the in te res t ing  fea tu re  of our resul ts  ob ta ined  is the high 
yie ld  of gra ins  accompanied wi th  good qua l i ty  of p ro te in  and amino acid 
contents which were  super ior  in the t r ea ted  whea t  p lants  than  the controls. 

Summary 

Spraying wheat plants with a mixture of 2,4-D and dicamba (10-1 v/v) was 
applied. Chemical analysis of the yielded grains showed a relatively high 
protein content compared with the controls, accompanied with a considerable 
reduction in both the starch and sugar reserves. Protein hydrolysates of the 
grains and the controls revealed the presence of the same amino acids with 
slight differences in their amounts. 
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