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ABSTRACT

A pot experiment was conducted at soils department , faculty of agriculture
farm, Mansoura university, during 2004/2005 growing season to fined out the effect
of methanol application on wheat plant under Egyptian conditions. The foliar spray of
methanol concentration (0 ,5 ,10 ,15, 20, 25 and 30 % v/v )with or without glycine (0.0
and 0.2 % wiv )were started at 30 days old of plants and weakly repeated for four
times.

The obtained results can be summarized in;

Methanol concentration significantly affected plant dry weight at elongation stage
,where the highest mean (3.034 g/plant ) was assigned wuth 30% v/iv compared with
0.0% methanol treatment mean( 24.11 % increase).

Flag Ieaf area was affected by methanol —glycine interaction . The highest mean
(23.42 cm? ) was obtained at the treatment of 30% v/v of methanol with 0.2 wiv of
glycme

‘5,10 ,15, 20 ,25 ,and .30 % v/v methanol application as spray led to increase
grain yield of wheat by 8.6 ,13.4 ,16.0 ,17.9 , 143 , and 25.7 % ,respectively,
compared with control(0.0% methanol).

The treatment of 5% methano! increased straw yield (5.87 % increase ) , where
the other methanol concentration treatments ,10 ,15 ,20 ,25 , and 30 % decreased
straw vield by 1.97 ,1.181 ,2.11 ,1.131, and 3.97 %, respectively .

30% methanol led to increase the harvest index by.17.71 % compared with 0.0
methanol treatment .

Glycine addition under any methanol concentratlon except for 0.0 increased the
harvest index .The highest value (44.3%) was noticed with the treatment of 20 % viv
methanol + 0.2 % m/v glycine . '

Methanol application with concentration of 5,10,15,20, 25, and 30 % v/v
increased grains nitrogen uptake by 14.3 ,19.2 , 259 135, 243 and 34.5 %
compared with control (0.0 % v/v methanol treatment ).

Methanoi application led to increase nitrogen uptake by grains with a higher rate
compared with its effects on nitrogen uptake by straw ,so glycme addition mcreased
grains nitrogen portion from 57.8 % t0 67.2 %'.

Methanol application led to increase nitrogen uptake by grains with a higher rate
compared with its effects on nitrogen uptake by straw ,so glycine addition increased
grains nitrogen portion from 57.8 % t0 67.2 % .

Glycine decreased nitrogen uptake by straw by 14.27 % compared with untreated
treatment .

Up to 20 % v/v of methanol , glycine addition increased phosphorus uptake by
grains, where above that level (20 %methanol ) glycine addition decreased
phosphorus uptake by grains and the sharp decrease was noticed at 30 % methanol
treatment (29.55%decrease ) .

The whole mean of phosphorus uptake by grains in relatlon to that uptake by
straw is 3.19 fold . all used concentration of methanol increased phosphorus uptake
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by grains on the account of phosphorus uptake by straw except 30 % methanol . So
,glycine enhance phosphorus translocation from straw to grains.

Potassium uptake by grains was significantly increased with methanol additions ,
where the highest increase were found with 20 and 30% methanol treatments (12.8
and 14.2 % increase respectively ). Glycine addition led to higher increase in
potassium uptake by grains ,40.7 % increase .

INTRODUCTION

Recent studies suggested methanol as a piant growth enhancer and the
published resuits showed dramatic increases in growth parameter and yield
component of C3 piant such as wheat, water melon, barley, cabbage, tomato
, cotton ,strawberry and eggplant. on the other hand some studied stated that
methanol application failed to stimulate C3 and C4 plants growth such as
corn, sorghum and etc. Polien (1993) found that application of diluted
methanol to roses ,cotton ,wheat and tomatoes increased growth and yield .
It is thought that dilute solutions may help to reduce drought stress by
stimulating photosynthetic activity. Barnes and Houghton (1994) stated that
spraying Cotton plants with 20% methanol (20 gallons/acre) at first square,
first bloom, and weekly after first bloom tended to increase plant height, boll
number and fruiting sits but lint yield was adversely affected. Karczmarczyk
et al (1995)outlined that sprayed winter rape seedling with 20% methanol
was increased Biomass of leaves by about 90% compared with controls.
Nitrate reductase and alkaline phosphatase activities were found to be
increased by methanol, Idso et al (1995) stated that foliar applications of 40%
aqueous methanol led to sunlit leaves of sour orange trees that had been
grown continuously in clear-plastic-wall open-top enclosures maintained out-
of-doors at Phoenix, Arizona. No unambiguous effects of the methanol
applications were detected in net photosynthesis measurements made on
foliage . Dami et al.(1996) outlined that the Sublethal methanol doses, based
on visual observations, were 90% for leaves and 100% for trunks. They also
outlined that methanol treatment had no significant effect on photosynthesis,
transpiration and stomatal resistance activity was decreased and peroxidase
activity was unchanged. In Field experiments and greenhouse at Finland,
barley, oats, wheat, peas and rape were treated with different concentrations
of methanol or ethanol at different. growth stages Rajala et al.(1998) found
that alcohols did not affect growth or yield of the above crop studied. Patil et
al.(1999), in a field trial, found that kernel size, kernel protein and yield of
groundnuts were significantly increased due to foliar spray of 5-30%
methanol. They also found that three foliar sprays of 20% methanol, applied
at 30, 45 and 65 days after sowing, gave the highest plant growth, yield and
quality of groundnut.

The ever increasing pressure of population has challenged the Egyptian
government to increase production per unit area especially from wheat to
minimize the consumption production gap, which accounted by 45% .

_This work aimed to asses the effects of both methanol concentration and
its application time on wheat plant under Egyptian conditions.

5992



J. Agric. Sci. Mansoura Univ., 32 (7), July, 2007

- MATERIALS AND METHODS

A pot experiment was conducted at soils department, facuity of
agriculture, Mansoura university, during 2004/2005 growing season. The
objectives of this study were to choice the proper methanol concentration for
application to wheat plant under Egyptian conditions for maximizing the net
return of wheat grains.

Plastic pots, 25 cm in diameter and 17 cm in height, were used. Clay
loamy soil was collected from Mansoura university farm, air dried, roughly
ground and mixed. 7.56 kg of air dried soil, corresponding to 7.00 kg oven
dried soil was put in each pot.

Experimental soil was clay loam in texture, having pH value of 7.48 (soil
paste), EC value of 2 dSm™ (soil paste extract )and total carbonate as
calcium carbonate amounted by 3.0%. The amount of available nutrient were
34.72 ,386.00, and 18.35 ppm of nitrogen, potassium, and phosphorus,
respectively .

All pots were sown in 23/12/2004 with 20 grain. After 21 days from
sowing, plants were thinned (8 plants per pot) then 2.0 g super phosphate
(15.5% P205), 1.5g potassium sulphate (48% K20) and 1.25 g urea (46% N)
were added. Immediately, after fertilizer addition, soil water content for each
pot was adjusted to be 100% of field capacity by weighing and water addition
. At the end of tillering stage (45 days old) the second dose of urea -N was
added to each pot (1.25g urea /pot ).

Forty two pots were arranged in a strip plot in a complete randomize
block design with three replicates to assess seven (0.0 ,5,10 ,15 ,20 ,25 |
and 30%) levels of methanol concentration combined with two levels of
glycine (0.0 and 0.2% wi/v) which known as a meliorating agent to the
corression effect of higher methanol concentration.

Foliar sprayed of methanol concentration with or without glycine were
started with 30 days old of plants and weakly repeated for four times. In the
first and second application 15 ml/pot of each concentration was sprayed
with a small atomizer , where, 30 ml/pot was used in 3rd and 4 th appllcatlon
time.

Vegetative plant samples (2 plants) were taken at elongation stage (60
days old ). Flag Leaf area was determined at heading stage (80 days old)
as described by Palanis Wamy and Gomez (1974).

Harvesting was .made manually, whenever plants are completely
yellowish in colour ,(152 days old ). Ten days latter of harvesting , the yield of
each pot was weighed , grain separated and , weighed,straw yields was
recorded and the harvest index {100 grain yield /(grain yield + straw yield)}
was computed. 100 grains weight was also estimated .

Vegetative, grains, straw samples were oven dried (70 C°) ground, wet
ashed, N, P, and K were determined in digestion product and the elemental
concentrations were calculated based on oven dry matter (105 C’) as
described by Cottenie et al (1982)

The collected data were subjected to the ‘statistical anaIysns, ,using the
analysis of variance (ANOVA) and L.S.D to compare between means .
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RESULTS AND DISCUSSION

Data of Table 1 illustrate the effect of methanol , glycine and their
interaction on plant dry weight at elongation stage . Methanol concentration
significantly affected plant dry weight at this stage, where the highest mean
(3.034 g/plant) was assigned with 30% v/v compared to 0.0% methanol
treatments mean. This treatment caused an increase amounted by 24.11 %
in plant dry weight at this stage. These results are in agreement with that of
Abdel Al (1998) who stated that methanol application (10 ,20 , and 30 % )
significantly increased dry weight of cotton growth parts.

Table 1 : Methanol, Glycine -and their interaction effects on wheat
vegetative parameters and spikelets number/ spike .

Mconcentaton | g, | 5% | 10% | 15% | 20% | 25% | 30% | mean |50
G. treatment Elongation sample _dry weight { g/ plant)
-G 2623 3.308 2922 3032 2988 2980 2873 2960
+G 2268 2145 2595 2745 2460 2718 3.195 2.589 | 0.07
mean 2446 2.727 2.759 2.888 2724 2849 3.034 -
LSD at 5% 0.1391 **
M*G LSD at 5% 0.1968 **
Flag leaf area (cm’)
-G 1897 2188 1999 2046 1973 1820 19.06 19.75
+G 1781 1876 1888 18.34 1962 18.14 2342 19.28 NS
mean 18.39 20.32 1943 1940 19.68 18.17 21.24
LSD at 5% NS
M*G LSD at 5% 3.020 *
Piant height {cm)
-G i 75.0 76.3 753 75.3 77.3 76.3 74.0 75.6 ;
+G | 73.0 75.0 77.3 76.0 776 78.6 73.0 75.8 é NS
mean ' 74.0 75.6 76.3 75.6 77.5 77.5 73.5 ,
‘ LSD at 5% 2393 *
M *G interaction NS
~ Spiklets number/ spike
-G 38.64 39.08 3879 3966 4010 3829 38.33 39.06 |
+G ; 39.16 39.16 39.83 3880 3970 3970 3873 3930 , NS
mean 1 3890 39.12 39.30 39.23 39.80 3899 38.80 |
. NS
M *G interaction NS )
- G : without glycine +.G : with glycine M: Methanol

As it is shown in Table 1 glycine addition seemed to reduce plant dry
weight (12.5% decrease). These results are in contradictory with that of
(Nonomura and Benson.(1992b). They stated that glycine increased the rate
of methanol metabolism , then increased plant dry matter production .

Methanol-glycine treatment means show that glycine addition reduced the
positive effect of methanol at the lowest concentrations used (from 0.0 to 25
% viv ), otherwise at the highest one (30%) it caused 11.21% increase in this
trait : .
Data of Table1 show flag leaf area as affected by methanol concentration,
glycine addition and their interaction, where a significant effect was only
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detected due to methanol—glycine interaction. The highest mean (23.42 cm?)
was obtained with the treatment of 30% v/v of methanol + 0.2 wiv of glycine.
The lowest value was recorded from 0.0% methanol + 0.2 %w/v glycine
treatment . These results are in agreement with that of Faver et al. (1996).
They outlined that applying aqueous solutions of methanol (10, 20 and 30%
viv) to adequately watered and fertilized cotton plant did not increase leaf
area.

Data of Table 1 reveal that methanol concentration significently affected
plant height at heading stage. Methanol concentration of 20 and 25 % v/v
recorded the highest and the same mean value of plant height (77.5 cm).
These results are in agreement with that of Madhaiyan et a/ (2006). They
stated that 30% methanol significantly increased cotton plant height . Glycine
under the studied conditions did not prove any significant effect on plant
height of wheat at heading stage . '

Methanol-glycine interaction didn't exhibit any significant effect on plant
height at heading stage.

Data of Table 1 illustrate methanol concentration ,glycine and methanol—

. glycine interaction on number of spiklets per spike, where, insignificant effect
was found due to studied factors application .

Data of Table 2 show the effect of studied factors levels and their
interaction on yield of grains and straw as well as the harvest index values .
Data of the Table and Fig 1 reveal that methanol concentration significantly
affected wheat grains yield, where 5, 10, 15, 20, 25 and 30 % v/v methanol
treatments increased grains yield of wheat by 8.6, 13.4, 16.0, 17.9, 14.3 and
25.7%, respectively. Nonomura and Benson.(1992a) outlined that foliar
sprays of aqueous (10-50%) methanol resulted in C3 yield increase up to
100% when maintained under direct sunlight in desert agriculture.

Highly positive effect (23.27 % increase ) was found due to giycine
application on grain yield, where the mean of treatments which not included
glycine was 18.74 g/pot and the mean of treatments included glycine was
'23.38 g/pot. Methanol-glycine interaction proved a highly significant effect on
grain yield, where 15 % methanol + 0.2 % w/v glycine maximized grain yield
to a higher degree (25.83 g/pot) followed by 20% methanol + 0.2 % wiv
glycine treatment (24.69 g/pot). These results are in agreement with that of
Zbiec et al (2003), who studied the effect of methanol solution (10, 20, 30
and 40% with florovit 0.4% and glycine 0.2%) and supplemental irrigation on
the. performance of tomato, bean, sugar beet and winter rape. They found
that the studied plants which treated with 30% methanol solution yielded 12-

30% higher than control.

Straw yield was significantly affected by methanol, glycine and methanol
~glycine interaction as it is found in Table 2 and Fig 2. Data also reveal that
5% methanol treatment increased straw yield by 5.87 %, where the other
methanol concentration treatments, 10, 15, 20, 25 and 30 % decreased straw
yield by 1.97 ,1.181 ,2.11 ,1.131 and 3.97 %, respectively . These results
confirmed that of Salunkhe, et al (1998) . They found that foliar application of
methanol (up to 30%) increased wheat straw yield, where the highest value
was obtained with 20% methanol at 21 and 61 days after sowing . Glycine
addition slightly increased straw yield (1.3% increase) .
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Table 2 : Methanol, Glycine and their interaction effects on yield
parameter of wheat plant.

atment | g% | 5% [ 10% | 15% | 20% | 25% | 30% | mean |-
G treatm grain yield_dry weight (g /pot)
| ) 1830 1811 1744 17.16 1898 1823 2296 18.74 0.045
+G 1874 2213 2458 2583 2469 2411 2360 2338 | ..
Mean 18.52 20.12 21.01 2149 21.83 2117 23.28
LSD at 5% 0.0911 **
M*G LSDat5% 0.1288 **
straw_yield dry weight (g /pot)
-G 36.91 3952 3583 3613 37.3 37.86 3555 37.01 |
+G 3806 3986 37.76 375 3610 3614 3645 37.48 i 0-%29
Mean 3749 39.69 3675 36.81 3670 37.00 36.00 J
LSD at 5% 0.4405 **
M*G LSD at 5% 0.6230 **
Harvest index
-G 331 314 357 322 337 325 392 339
+G 330 357 394 407 443 40 393 389 | 1.800
mean 330 336 378 364 390 362 392 T
LSD at 5% 3.001**
M*G LSD at 5% 4.300 **
: 1oglrains weight
-G 3.803 4.426 4.300 4.543 4.173 4303 3.800 4.205
+G 3826 3983 3.883 4.233 4.053 3.836 4.013 3.975 ; NS
‘Mean 3.815 4.205 4.091 4.388 4.113 4.070 3.951 g
LSD at 5% 0.3547 *
M*G LSD at 5% 0.5016 * -
- G : without glycine + G : with glycine M: Methanol

The treatment of 5% methanol + 0.2 % w/v glycine yielded the highest
value of straw yield (39.86 g/pot).

The harvest index as affected by methanol, glycine and their interaction
are shown in able 2 and fig 3. Data reveal that 0.0 % methanol treatment
recorded the lowest value (33.1%) compared with the other methanoi
treatment means. 30% methanol led to increase the harvest index by 18.78 %
compared with 0.0 methanol treatment. These resuits are in agreement with
that of Dwivedi et a/.(2001). In a field experiment to asses various methanol
concentrations (0, 1, 2, 5, 10, 15, 20, 25, and 30%) sprayed at branch
initiation (30 days after sowing) of soybean, they. stated that methanol
improved the partitioning efficiency towards economic sink by registering high
harvest index.

Glycine addition under any methanol concentration except for 0.0
increased harvest index value. The mean of glycine treatments amounted by
1.148 fold of that obtained with treatments without glycine .

‘As it is found in Table 2 and Fig 3 methanol—glycine interaction
significantly affected the harvest index, where the highest value (44.3%) was
noticed with the treatment of 20 % v/iv methanol + 0.2 % wiv glycine and the
lowest value was (33%) obtained with the treatment of 0.0 % methanol + 0.2
% wiv glycine . : .
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Fig (2) : - Methanoi ,glycine and their interaction effects on straw vyield

Data of Table 2 show methanol, glycine and methanci—glycine interaction
effects on 100 grain weight. Methanol concentration significantly affected
100 grain weight, but no constant trend wes found. The lowest mean (3.815q)
was recorded with 0.0 % methanol treatment and the highest mean (4.388a)
was obtained with 15 % v/v of methanol. These resulls are in contradictory
trend with that obtained by Ekiz et al. (1996). They found that methanol
solutions (20% v/v) at the early shooting, late shooting end heading staces,
and at comnbinations of these stages did not significantly influence the 100
grains weigh , suggesting that methancl dces nat have the potentigl to
increase yield in wheat under cenliral Anatolia conditions in Turkey
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Fig 3 : Methanol ,glycine and their interaction effects on harvest index

In spite of decreasing 100 grain weight with glycine addition (from 4.205
to 3.975q) statistical analysis didn't prove the significance of this effects .

Methanol—glycine interaction significantly affected 100 grain weight, as
shown in Table 2.

Data of Table 3 illustrate the significant effects of methanol, glycine
and their interaction on nitrogen uptake by different plant parts of wheait.
Methanol application with concentration of 5, 10, 15, 20, 25 and 30 % v/v
increased grains nitrogen uptake by 14.3, 19.2, 25.9, 13.5, 24.3, and 34.5 %
compared with controf (0.0 % v/v methanol treatment ) .

Glycine application across methanoi concentration treatments increased
the grains nitrogen uptake from 487.1 mg/pot to 630.7 mg/pot (29.44%
increase ) .

The lowest nitrogen uptake by grains (461.3 mg/pot) was assigned with
the treatment of 0.0 methanol + 0.0 glycine and the highest one was assigned
with the treatment of 15 % v/v methanol + 0.2 w/v glycine .

Methanot concentration significantly affected nitrogen uptake by straw,
where 9.6, 12.7, 11.0, 17.8, 17.5 and 11.5 % increase were found due to 5,
10, 15, 20, 25 and 30% viv methanol application compared with control
treatment (0.0 %methanol). As it is found in that Table glycine addition
decreased nitrogen uptake by straw by 14.27 % compared with untreated
treatments. The previous discussion outlined that methanol application led to
incréase nitrogen uptake by grains with a higher rate compared with its
effects on nitrogen uptake by siraw, so glycine increased nitrogen uptake by
grains on the account of nitrogen uptake by straw. Methanol—glycine
interaction significantly affected nitrogen uptake by straw, where the lowest
and the highest values were obtained with the treatments of 0.0% methanol +
0.0% glycine and 20 % methanol + 0.0 % glycine, respectively .

Methanol, glycine and methanol-glycine interaction effects on total
nitrogen uptake comes as a result of these factors effects on nitrogen uptake
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by grains and straw. In general, methanol application increased total nitrogen
uptake,l.e. 30 % methanol increased total nitrogen uptake from 760.5 mg /pot
to 954.93 mg /pot (25.6% Increase )as shown in Fig 4. These results
confirmed that of Patil et al.(1999). They found that N uptake of groundnuts
was significantly increased due to follar spray of 5-30% methanol, whereas,
glycine addition increased this trait by 9.5 % ,only. Total nitrogen uptake was
significantly affected too by methanol-glycine interaction, where 15% viv
methanol + 0.2 % w/v glycine recorded the highest value (1040.4 mg /pot) .

Table 3 : Methanol , glycine and their Interactlon effects on nitrogen
uptake by wheat plants .

r"""""" 0% | 5% | 10% | 15% | 20% | 25% | 30% | mean '-%?/.“
G

treatment
nitrogen uptake by grains (mg /pot)
-G 461.3 4721 4403 4506 4741 5053 6063 487.1
+G 4686 591.3 6679 7202 6702 6503 6446 630.5 |3.336
mean 465.0 531.7 5541 5854 57215 5778 6254 b
LSD at5% 7.8836 **
M*G LSDat5% 11.1491 * *
nitrogen uptake by straw (mg /pot)
-G 2819 3851 350.3 3357 3954 3719 3614 3545
+G 308.9 2627 3154 3202 3008 3220 2975 3039

mean 295.41 3239 3328 3279 348.1 47 394

LSD at5% 4.4119 **
M*'G LSDat5% 6.2393 **
Total nitrogen_uptake (mg /pol)

-G 74326 857.33 790.66 78646 86956 877.23 967.7 841.74

+G 777.73 854.06 9834 10404 971.0 97243 94216 934.45) 5.154
mean 760.50 855.7 887.03 913.43 920.2 924.83 954.93 "
LSD at 5% 9.7704 **
M*G LSD at§% 13.817°*"*

Grains nitfogon g&ko x100/ total nmggo:n uptake

3.005

-G 62.0 57.3 576 626 57.8
+G 60.2 69 2 67 9 69.2 69 o 66.8 684 67.2 | 0.340
mean 61.1 62.1 61.8 63.2 618 622 6355 "
LSD at 5% 420 *°*
M*G LSD at5% 0.60 * *
-G :withoutglycine __ + G : with glycine ~ M: Methanol

As shown from Table 4, phosphorus uptake by grains was significantly
affected by methanol treatment, where, phosphorus uptake by grains was
increased from 96.10 mg /pot to 111.76, 118.96 ,114.89 ,116.07, 127.66 and
135.45 mg / pot, whenever methanol concentration was increased from 0.0 to
5, 10, 15, 20, 25 and 30 %v/v, respectively. These results are in agreement
with that of Ombase et al. (2003). They found that foliar application of
methanol at different concentrations(10 20 and 30%), at 30, 30+45, 45+60
and 30+45+60 days after sowing, increased phosphorus uptake by groundnut
plant .
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Fig (4) : - methanol, glycine and their interaction effects on total
nitrogen uptake (mg/pot).

" No significant difference was found due to glycine application, where
the mean of treatments which contained glycine was 116.28 mg/pot and the
mean of treatments which didn’t contain glycine was 118 .25 mg/pot .

Methanol-glycine interaction ‘significantly affected phosphorus upteke by
grains, where, the lowest value (91.54 mg/pot) was obtained with treatment of
0.0 %methanol +0.0 % glycine and the highest (158.93 mg/pot) one was
noticed at the treatment of 30 % methanol + 0.0 % glycine. It is worthy to
note that up to 20 % v/v of methanol, glycine addition increased phosphorus
uptake by grains, where above that level (20 %methanol) glycine addition
decreased phosphorus uptake by grains and the sharp decrease was noticed
at 30 % methanol treatment (29.55% decrease ).

Data of Table 4 reveal that the studied treatments significantly affected
phosphorus uptake by straw, where, methanol concentration of 30 % v/v
assignied the highest value of phosphorus uptake by straw 48.86 ma/pot.

Glycine addition at 0.2 % w/v decreased phosphorus uptake by straw
from 41.76 to 30,67 mg /pot (26.6 % decrease ) compared with 0.0 %
glycine addition.

Methanol, glycine and their interaction effects on total phosphorus uptake
are Tabulated in Table 4 which outlined the significant effect of each on this
trait. Methanol treatments of 5, 10, 15, 20, 25 and 30 % v/v increased total
phosphorus uptake by 10.8, 22.4, 18.98, 13.6, 29.4 and 42.8 %, respectively .
On the other hand glycine addition tended to decease total phosphorus
uptake by wheat plant from 160.03 mg /pot to 148.92 mg /pot (8.9 %
decrease ).

Methanol—-glycine interaction affected total phosphorus uptake by whezt
plant as it is shown in Fig 5, where, 30 %v/v of methancl + 0.0 % glycine
recorded the highest mean (214.43 mg/pot) .
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Table 4: Methanol, Glycine and their interaction effects on phosphorus
uptake by wheat plant.

vl o | 5% | 10% | 15% | 20% | 25% | 30% | mean 5,/':395"
> _phosphorus _uptake by grains (mg /pot) _
-G 91.54 11416 108.49 110.50 112.44 13170 158.93 118.25]
+G 100.67 109.36 12944 11922 11970 12360 111.96 116.28 o
mean| 96.10 11176 118.96 114.89 116.07 127.66 135.45
LSD at 5% 6.0803 **
M*G LSD at 5% 8.5089 * *
phosphorus uptake by straw (mg /pot)
-G 3321 3524 3273 4359 3589 5620 5550 41.76
+G 3271 2683 3151 3378 2520 2243 4223 3067 | 0.9186
mean| 32.96 31.04 3212 38.69 30.55 39.31 48.86 tt
' LSD at 5% 0.7606 * *
M*G LSD at5% 1.0757 * *
Total phosphorus uptake (mg /pot)
-G | 124.75 14940 141.22 154.15 14833 187.93 21443 160.03
+G | 133.39 136.19 17475 153.00 14491 146.03 15420 148.92, 2.9975
mean, 129.07 142.79 157.98 153.57 146.62 166.98 184,31 "
LSD at 5% 6.2204 ¢ *
M*G LSD at5% 8.79698 ¢ *
Grains phosphorus uptake x 100 / total phosphorus uptake
-G | 7337 7640 7680 7170 7580 7010 7410 74.03
+G | 7547 80.29 7407 77.92 8261 8460 7250 7821 | 0.061
mean: 74.42 7834 7543 T4.81 79.20 77.35 73.30 v
LSD at 5% 0.0002* *
M*G LSD at 5% 0.0131 * *
- G : without glycine + G : with giycine M: Methanol
}
2501 's
gzooi_ T OB
: " -
g 150 :
3 3| !
2 1001 . i
i o8
3 50— - 1 i
0- :
0 5 10 15 20 25 30
Methanal concentrations
[34 68 GO rnu:!
Fig (5) : - Methanol ,glycine and their interaction effects on total

phosphorus uptake (mg/pot)
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As it is found in Table 4 the whole mean of phosphorus uptake by grains
in relation to that uptake by straw is 3.17 fold. All used methanol
concentration increased phosphorus uptake by grains on the account of
phosphorus uptake by straw except 30 % methanol . So, glycine enhanced
phosphorus translocation from straw to grains, where total phosphorus
uptake by grains was increased from 74.03 to 78.21 % of total phosphorus
uptake .

The treatments of 20 % methanol + 0.2 % glycine and 25 % methanol
+ 0.2 % glycine recorded the highest means (82.61 and 84.60%, respectively)
of grains phosphorus uptake in relation to the whole phosphorus uptake .

Data of Tabel 5 illustrate potassium distribution between wheat plant
parts as affected by the studied treatments. Potassium uptake by grains was
significantly increased with methanol additions, where the highest increase
(12.8 and 14.2 %, respectively) were found with 20 and 30% methanol
addition. Glycine addition led to higher increase (40.7 %) in potassium uptake
by grains. Methanol-glycine interaction significantly affected potassium
uptake by grains, where the highest value (182.25mg/pot ) was obtained with
20 % methanol + 0.2 %wl/v glycine .

Data of Table 5 show a significant effect of methanol, glycine and
methanol-glycine interaction on potassium uptake by straw, in spite of the
litle differences which were found between methanol treatment means,
glycine treatment means and methanol-glycine treatment means. As it is
shown from the table glycine exhibited a good effect with the higher used
methanol concentration only, where glycine addition increased potassium
uptake of straw by 12.3% .

Methanol, glycine and methanol-glycine interaction effects on total
potassium uptake(Fig 6 ), approximately similar to their effects on potassium
uptake by straw, where potassium uptake by straw was amounted by 85.62
% of total potassium uptake. These results are in agreement with the results
of Ombase et al. (2003), they outlined that foliar sprayed of methanol
increased potassium uptake by groundnut .

Data of Table 5 reveal that methanol addition increased potassium in
grains compared to potassium in straw. 20% and 30% methanol assigned
the same and highest value (15.1 %) .

Glycine additions progressively increased the grains share of potassium,
where this trait was increased from 12.6 t016.1 % (27.8 % increase ) as a
results of glycine additions .

The highest grains share of potassium (18 %) wasnoticed under the
treatment of 20 % v/v of methanol + 0.2 w/v of glycine .

il
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Table 5: Methanol, Glycine and their interaction effects on potassium
uptake of wheat plant.

wosament | 0% | 5% | 10% | 1s% | 20% | 25% | 30% [ mean -0
G treatment potassium uptake in grains (mg /pot)
-G 153.5 1382 1340 1349 1458 1435 169.9 1457 \
+G 199.9 2045 2102 2113 2187 1916 1993
mean _ _ i 29676
1616 1714 1721 1731 1822 1676 1846 ]’ b
LSDat5% 6.3110 * *
M*G tSDat5% 8.9252* *
potassium uptake in straw (mg /pot)
-G 993.4 1099.9 0960.6 1028.3 1044.7 1052.8 936.2 1016.5 10.607
+G 1072.8 993.8 1088.3 10571 999.2 1070.2 1051.3 1047.5 ot

mean | 1033.1 1046.9 1024.4 1042.7 1021.9 1061.5 993.7
LSDat5% 10.4009 * *
M*G LSDat5% 14.7092 * *
Total potassium uptake (mg /pot)
-G 1146.9 1238.2 1094.6 11633 1190.5 11963 1106.1 1162.3!
+G 12426 11984 1298.5 1268.4 1217.9 1261.8 1250.6 1248.3; 8.7274
mean | 1194.7 1218.3 1196.6 12159 1204.2 1229.1 1178.4 [ "

LSD at 5% 11.5646 * *
M*G LSD at 5% 16.3548 * *
grains potassium uptake x 100 / total potassium uptake
-G i 13.4 11.1 122 116 12.2 12.0 15.4 126 |
+G 13.6 171 16.1 16.6 17.9 152 0.159 16.1 1 0.0027
mean 135 141 - 142 141 151 136 151 -t

LSD at 5% 0.0048 **

M *G LSD at 5% 0.0068 * * .
- G : without glycine + G : with glycine M: Methanol

g
:
g
§
i
2
0 5 10 15 20 25 30
MIIM :anumnuaﬁ

EEI G @ +G G mean |

Fig 6 : Methanol, Glycine and their interaction effects on total
potassium uptake (mg/pot). '
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