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Abstract: The research was performed in research field of Islamic Azad University in the south west of Ahwaz city
in Iran with average raining 256mm/ year with dry and semi dry weather as split plat plan in completely random
blocks plan (Main plot: the different volume of watering and sub plot: plant grow phases) by 4 repetitions in year
2006-7. Root sampling was done by using the drilling of three solid depth (A=0-20, B=20-40, C=40-60 cm) to
determine nutritional elements nitrogen, phosphor, potassium and sodium. The transmission process nitrogen and
potassium elements in different levels of water stress was from top of the root to aerobic organs and by increasing
the stress stringency this moving process was fasted. Equation line gradient depth regression A of root Y=-
0.239x+2.515 presents the rapid process of transmission and discharge azoth element, the most high percent of
nitrogen and potassium density was in depth A, the equation line gradient of linear regression the process of moving
potassium in depth A shown Y=-0.506X+2.38 that the discharge and transmission process of potassium in stress
water conditions is more and faster than azoth, the phosphor moving process in the root length is low and it was
same as nitrogen element with this different that the turnover volume of phosphor was lower than nitrogen and the
most aggression of phosphor is in the depth C of root and it was by the more intense stress of water, the aggregation
of phosphor element is not decreased considerately, the gradient of sodium linear regression equation Y=0.09x-005
shows the most high percent of sodium aggregation in the top of root, the transmission of sodium to up was very
limited in the root by the water stress, the most aggregation and density of ion sodium in B,C depths and specially in
C depth and the transmission process in this two highs is very little toward the A depths and the most absorption
sodium has been aggregated in C depth and the sodium aggregation was increased in C depth by the more
aggregation stress of water.
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1. Introduction the numbers of filament roots, the sum of the length of

Withes and Erlanger (2003), Naropandi them and root developing decreased hardly. In the
(2007), Chap man & Easton (2005), Santos, Lopez, result, it disorders the water and nutritional elements
Cole & Paranoti (2002-2006) in separately reports absorptions. (Table 1) The absorption process and
noticed that one of the more detrimental effects of nitrogen aggregation in corn is rapidly in the first level
drought stress is disorder in absorption process of of growth and the volume azoth in 5-7 leaf is 3.5-5
nutritional elements that in the first step is caused the percent of the total of azoth. This process continue to
decreased of seed and provender and in the next step rapid azoth aggregation to maturation, to start the seed
continue lost of fertilizer. This damage is calculated making, 88 percent of azoth is absorption and only
and reported for energy expenditure in the most remained 12 percents was absorption. The decrease of
country of the world such as: Yugoslavia, Peru, wet because of the decrease of azoth solvable in soil
France, Italy, Colombia, Ethiopia, Argentina, and solution cause the decrease absorption process of it but
Ecuador .... after absorption because of the high azoth stimulus the

In the all presented samples the root process of it is to the aerobic organ of plant, the
absorption mechanism, the root making factors such as absorption process and phosphor aggregation by
volume, length of the root show the more effects on attention to the plant necessities in different periods
water and nutritional elements absorptions and each was different and 75-25 days after greening almost 55
factor such as drought stress that cause the changes of percent of the phosphor is absorption. The absorption
them in this characters. The effects of drought stress of this element during the growth period is done
based on the opinions of Orteli (2003) Boveir (2001) simultaneity by saving the dry material .Taband etal
Richard (2004) cause the growth limitation and (1990), ware noticed in soil scientist congress that in
develop corn root and the components of roots such as comparison to phosphor absorption in wet traction 1/3

68



Report and Opinion 2014;6(9)

http://www.sciencepub.net/report

times with 100 percents of phosphor absorption
decrease in one time traction 80 percents and in 3
times traction 50 percents, the layers of water between
root and soil particle get finer and the length of the

moving course get longer by increasing the soil wet
traction. This subject causes to decrease the speed of
ion diffusion toward roots.

Table 1: the different modules of water and nutritional elements absorption by root and the effect of drought stress

on it.
The effect of water stress Module description Module
on module
Decrease L(Z), t L(Z): root length S(2.0) t.L(Z).K(0)
D ing the depth of | t=EtT, A ey
ecreasing the deptn o I() L(Z)K(g)a

soil for use of plant K(0): hydraulic lead

S(Z,0): The volume of absorption water

Decrease a, Sz
Decrease the speed of

S max: The max speed of absorption
a: The root volume for water absorption

S, =Smaxxa(h.z)
[Hr—h(z,0)]RDFK,

water absorption, h:Traction of water soil: S(x,t) =

Increase h, S,: Discharge depth AXAZ
Decrease j(v), L Jy: Flow speed in system Jv=Lry -nr,)
Low water absorption L: The volume of influence and hydraulic JV =Lt

Formula: 77 L 1y ¢xylem, 7, : v extenmal

Jv=L(my —7, +1)

Decrease TAW,
Decrease Zr , RAW

0: Massy wet

Dr: Wet discharge:

Zr: The depth of developing root
TAW: The total available water Kg =

TAW =1000(6FC — OWP)Zr
TAW —Dr _ TAW —Dr
TAW —RAW ~ (1- P)TAW

The moving distance of phosphor is low and
about 3mm. Santee (2002) and Barbara (1992)
declared in separate reports in corn decrease or change
of phosphor absorption is a bit by changing the soil
wet between FC and PWP. But if the volume of soil
wet get fix or lower in PWP point, the phosphor
absorption get stop completely. The potassium
absorption process in the first step of growth is so
vigorous in comparison to the density of dry material
of the plant. The moving distance of ion K+ (6mm) is
twice to the diffusion distance of phosphor 3mm. At
the end the phosphor absorption process get more
disorder by water leakage so the moving radius of this
element is lower than potassium. In land strain
conditions , the active absorption mechanism cause to
increase potassium absorption that the plant increases
the K+ density in the root and organs for increasing
defense to its dryness by energy unless the diffusion
phenomena. The uptake of nutritional elements is
influenced by soil moisture directly and by water
indirectly on parameters like root growth and its
development, percentage of solubility of soil saline,
change of plant growth and development metabolism.
The entire uptake and transport mechanism of
nutritional element in plants such as, Mass flow,
dissemination or uptake and transport by a
phenomenon, more and less, is a function of existing
soil moisture and root. (Sidico and sidly 2004).

Physiologically, a moisture stress occurs
when the potential of cells water is less than zero. In
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this case, the roots exposing to moisture stress,
accumulate more elements so that supply and growth
are continued. Under these conditions, the elements
accumulation will be increased and also, conductivity
of water into root is decreased and causes its high
resistance from ecological and agricultural viewpoint,
it is a significant limitation in plant growth.

In maize, the uptake of nitrogen, phosphorus,
potassium and magnesium is variable in different
growth records which it has been caused different
water stress effects on uptake trend of these elements
(zing 2007).

Birmatof (2003) stated that percentage of
nutritional elements accumulation in root during
drought stress is the same as percentage of
accumulation in aerial organs and as the moisture soil
reduces in root is decreased.

Sidico and sidly (2005) reported that the
effect of drought stress reduces concentration of
nitrogen, phosphorus and potassium in maize root in
spite of gradual increase of above elements in soil and
application of constant water stress levels. It is
attributed to reduction of growth and development and
insufficient solubility of those elements during low
moisture. A similar experiment was conducted on
maize leaf which showed the same results as root
experiment; however, the reduction of these elements
in leaf is reported much more than the root.

Charousa et al (2001) have seen that the
excess of soil moisture from withered point to field
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capacity point led to uptake increase of nitrogen,
phosphorus and potassium in maize hence, unless the
plant reaches to withered point, the amount of
adsorbed phosphorus does not depend on water stress
and time of withering, it has significant decreased
phosphorus however, the experiment has been done in
small containers which its phosphorus continually
decreases and to avoid of withering. It is necessary to
moisten it frequently.

Sirmenta (2001) stated that moisture stress
leads to increased interrupt in N amount, phosphorus
decrease and has different effects on uptake potassium
trend and soil profile, the interaction of moisture
degree and phosphorus and its deepening into soil has
been reported to complicate very much during drought
stress and moisture deficit. Briefly in can be stated that
in dry soil profile, applying the fertilizer in a area
whose moisture is high, increases the phosphorus
absorption, though there are limitations in such
important, correlation because phosphorus is immobile
in to soil and it does not move by water flow,
therefore, establishing the phosphorus in dry soil,
changes the uptake trend.

Sinha (2001) showed that the mature maize
exposed to water stress, have represented. The
accumulation of phosphorus, nitrogen, magnesium and
potassium 40%, 50%, 60%, 65% and 91% relative to
plant without water stress and for plant such as maize
and tiny grain corns which there growing season is
short, the solubility of phosphorus in water is very
important, however for plant with long growing
season such as pasture plants it is of less important
because throughout the long growing season, the
solubility of P,Os is gradually occurred. Increased
phosphorus solubility into soil lead to increase the
maize crops significantly.

Sinha (1992) reported that the uptake
potassium trend and its storage in plants like maize
and wheat is increased during water stress and
contribute to high resistance against water deficit. The
mechanism of potassium uptake, mass movement,
contact of root with ion and ion dissemination by soil
which is the distance of ion K, 6 mm two times of 3
mm. Therefore, due to smaller movement radial of
phosphorus than the potassium, the phosphorus uptake
trend is disordered by water deficit.

Likerman (2002) stated that under drought
tension, the degree of potassium uptake is increased 2-
3 times above desired conditions, also with presence
of potassium ion, the water stress and its effect on dry
matter accumulation trend, leaf area index, plant
height is adjusted. The reason of such phenomenon
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can be attributed to high capability of photosynthesis
by increasing the capturing carbon and enzyme
robisco and encouraging synthesis and matter
transport.

Zhiang (2002) stated that during water
deficit, the sodium causes a balance in plant water
system by regulation the stomata, with sudden
reduction of water, the stomata by receiving NA" ion
compared to supply of K" ion, are quickly closed. This
experiment with two treatments (a) 5 K m mol (b)
4/75 NA" + 0/25 K" m mol was conducted to find out
the closing trend and its speed in stomata. The speed
in latter treatment was higher than the former due to
presence NA' ion.

Jaqubes and Peterson (1991) with application
of different N fertilizer amounts have evaluated the
variations and percentage of decreasing different
components of grain yield and stated that amongst
those components, the grain number with 66 percent
decrease had been taken the greatest effect from water
stress and it is followed by grained maize number with
17 percent decrease.

Sidly and sidico (2003) said that drought
stress lead to yield decrease in both grain and forage
and then it causes to waste the fertilizer. They have
reported damage, incurring cost and wasting energy in
many countries: Italy, France, Peru, Colombia, etc.

Smith (1999) showed that the trend of
increased maize product during drought, ordinary and
wet years is 4800 kg, 900 kg and 5400 kg respectively.
Therefore, under drought condition, the trend of
potassium absorption in order to improve the plant
resistance against water deficit shows move severity
and as the potassium uptake increases when emerging
maize tuft, the product will increase. When the water
stress is applied the potassium uptake be increased
during flowering stage or by root or the transport of
this element from lower leaf toward upper leaf is
quickly conducted, so that the water potential in aerial
point is greatly decreased and water moved in to these
organs.

2. Materials and methods

The experiment conducted in Ahwaz Azad
university research farm 3 km to south of Ahwaz city
during in year 2006-7. Average of rain was 256mm
based on split plot design and along with complete
random block pillar, two factors and four repetitions.
Chemical features of soil before planting and using
fertilizers and after harvesting the farm has shown in
table 1 in order to use these data for evaluate the
process of nutrient element absorption (Table 2).
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Table 2: Results of soil analysis

soil Deep (cm) EC Organic matter (%) PH Nitrogen
(ppm)
Silty 0-15 6.5 0.6 7.7 635
Silty 15-30 6.6 0.3 7.6 648
Clay loam 30-60 5.7 - 7.3 211

Table 3: Review of different treatments tested

Main plot:
Drought stress Levels

Sub-plots:
Different growth phases

Iy: Full irrigation point of FC, control, without water
stress

So: growing phase, the establishment of the plant stem to
the emergence

I;: 75% of the amount of irrigation treatments I, mild
stress

S:: natal phase: to stem the rise of coffee being resilient
and end silk pollination

I: 50% of the amount of irrigation treatments I,
severe stress

S,: grain filling phase: the end of pollen grain maturity
and the emergence of black layer

I3: 25% of the amount of irrigation treatment I, very
severe stress and point of PWP

For conducting water pressure care we used
pressure layers, Field capacity points (FC), permanent
wilting point (PWP) that equals 24.6 and 14.7
respectively, then we measured the special apparent
weight of soil by using cylindrical, volume meter
equals to 1.3 pa g/ cm’. These three parameter: FC,
PWP, Pa are considered as constant during
experiment. Soil moisture means every other day
calculated in sampling by the following formula:
Weight moisture percentage:

%86, = Wi -w, %100
v
Volume moisture percentage:
W, -W.
%0, = ———2x100

2

W;: the weight of moist soil.

W,: the weight of this sample soil after soil dried.
Since the volume of sampling drill cylinder (V) is
stable so calculate soil moisture volume percentage
and using calculated parameters, calculate the amount
of water entered into each part of land (each small part
of land is enclosed so that water could not flow out) by
using this formula:

- ,.4Ds _0,.FAD; _(Fc—pwp)p,.A.D;
E E E

V: is equal to amount of water necessary for each
irrigation
&(Cm?) : equals to volume moisture percentage

6m : equals to weight moisture percentage
P,: equals to apparent weight of soil. (G/cm3)
Fc: Field capacity points

PWP: permanent wilting point.

A: equals to experimental plate level (cm?)
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E: equals to irrigation efficiency

Dq: equals to depth of root penetration (used tranche
excavation) by installing parshal folum and meter we
measured the amount of water entered into each part
of land.

Sampled each plate based on Im length
(100x75cm?) one time in fourteen days. In each
sample we planted 4-5 corn plant in plastic bag so that
we could analyze the nutrient elements in plants.

Some of these samples were used for determine the
nutrient elements as follows:

To determine and analyze the root nutritional
elements, a sampling was done from three soil depths.
They are:

A=0-20, B=20-40, C=40-60 cm

By use of TRANSHE digging method for three
soil depths, a sampling was conducted to determine
nitrogen, phosphorus, potassium and sodium. The
estimation of nitrogen was done by Kjeldal method
and distillation still, the phosphorus was measured by
ammonium molybdenum calorimeter, finally the
potassium and sodium were calculated by photometry
at a specialized lab. Measurement and calculation of
amount of nitrogen in plant using Kjeldal method and
distillation system as follows:

Amount of nitrogen in sample (N,):
14 y 100
1000 Dryweight(g)
Percent calculation:
Acid sulfuric standard solution normalization:

N (ml) equals to amount of acid sulfuric applied
to tarnish the plant sample, T (ml) equals to amount of
acid sulfuric applied to tarnish the care sample , S
equals to measurement and calculation of phosphorus
of sample using calorimeter molybdenum ammoniums

Ni =(T-S)xNx
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in which 2 grams of dry plant conducted. Then this
sample mixed with nitrate magnesium and after
accumulation of ashes, these ashes solved in HCL and
then this solution were cleared and finally phosphorus
measured by calorimeter method for measuring K and
Na in plant , we grind 2 gram of sample plant then we
accumulate ashes using 480° heat.

Data were analyzed by SPSS and Minitab. The
averages were compared on the basis of Duncan test
on level 1%. The charts were drawn by Excel 2007.

3. Results

Transport and Accumulation of Nutritional
Elements along Root:

3.1. Nitrogen:

The trend of transport and accumulation of
nitrogen through different soil depths showed that
effect of irrigation cycle, developmental phases and
their interaction on level 1% had significant effect on
nitrogen accumulation percentage in different depths
while the replication effect was not significant (Table
5). Study of means of nitrogen accumulation trend
showed that the highest root nitrogen percentage in
depth 0-20cm and also in complete irrigation treatment
(control) was obtained and the lowest at 20-40cm.
Therefore, with more water stress, the total percentage
of root nitrogen decreased while its amount in depth A
increased (Table4, 6).

By application of different water stress levels,
accumulation of nitrogen decreased. The highest
nitrogen in root was at control treatment while the
lowest was at treatment I3, so in stress treatment I,
there was more nitrogen accumulation than I, whose
stress was mild. Trend of nitrogen accumulation in
three depths sampled of root representing more
nitrogen accumulation in treatment depth A than both
C and B ones at control treatment and by applying
more intense water stress, the nitrogen accumulation
in depth A increased more significantly than two other
ones and amount of this element in both C and B
depths decreased due to reduction of uptake and
transport of this element toward aerial organs (Table 4,
6).

The Duncan test at 5% level for developmental
periods presented two to three mean groups for a
three- year- experiment in which the treatments S,and
S; are given the highest and lowest accumulation
respectively. A high need for nitrogen in this period,
lead the plant to absorb more nitrogen (Table 4, 6).

3.2. Phosphorus:

The effect of irrigation cycle, developmental
phases, and their interaction at 1% level on percentage
of the root phosphorus accumulation in different soil
depths had significant effect, while the replication
effect had not (Table 5).
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By applying different water stress levels, the
degree of phosphorus accumulation in root was
decreased. The highest phosphorus accumulation in
root in the control treatment at 20-40cm and the lowest
one in the treatment I3 at 40-60cm were obtained by
1.55ppm and 0.328ppm respectively. The trend of
phosphorus accumulation in all three sampling depths
shows that the degree of phosphorus in C depth was
above the two other depths (A and B) at the control
treatment and also there was not any change in this
element accumulation trend at longitudinal intervals in
different depths. During low moisture, the transport of
phosphorus toward upper part of the root was not
considerable due to its highly limited movement
radius. However, in severe water stress, the overall
phosphorus amount in root was reduced (Table 4, 6).
The Duncan test separated three mean groups for
developmental phases on which the highest degree of
phosphorus accumulation was obtained by treatment
S; with 1.63ppm (Table6).

3.2. Potassium:

The study of accumulation and transport in root
at different depths showed that the irrigation cycle,
developmental phases, and their interaction as well as
replication effects at 1% level on percentage of
potassium in root were significant (Table 5). The
Duncan test also showed that the more stress increase
the more potassium accumulate in the root, so that the
highest accumulation percentage was seen in treatment
I3 (the most severe water stress) with 2.71ppm and
under non stress condition the root took the lowest
potassium. The trend of potassium accumulation in
three sampling depths represented the greatest
potassium in C depth at control treatment and with
application of different water stresses, especially in the
most severe stressed treatment, the potassium
accumulation in both C and A depths increased. The
reason is possibly related to high uptake of this ion in
severe stress at C depth and also its transport trend at
A depth (Table 4, 6).

The Duncan test presented the growth periods of
three mean groups in a two-year-experiment in which
S, treatment showed the highest potassium
accumulation percentage.

3.3. Sodium:

The effect of irrigation cycle, growth stages, and
their interaction as well as replication effect on sodium
accumulation at different depths was not significant

(Table 5).
By increasing the stress the sodium
accumulation increases in root. The highest

accumulation was in I3 treatment with 0.64 ppm and
non stress treatment with 0.12ppm was the lowest. The
study of accumulation trend of sodium in three
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sampling depths showed that the highest accumulation
was at C depth and when different stress levels were
applied the highest accumulation was observed only in
B depth.

The sodium was accumulated at lower parts of
root and the preventative state was seen in relation to
its transport into A depth (Table4, 6).

Duncan test showed that this ion accumulation at
S, treatment through three different mean groups was
the highest (Table5).

4. Discussion

The more positive gradient values (m line) of
the linear equation show the incremental trend of the
element into root, the negative gradient values give the
transport and discharge trend in plant and the smaller
the number the greater this element discharge (the
gradient is given in table 2 as solid) (Table4).

With regard to table (4) the gradient

Y=-0.293x+2.515 shows a fast trend of transport and
discharge of N at A depth, since this transport gradient
is smaller than both C and B depths and as the gradient
to be small, the transport and discharge is
great(Table4, 6)..

The gradient showed the discharge of V
element at B depth and by applying the severe water
stress treatment, the trend of N accumulation at this
depth in creased. In the other word, N accumulation in
this depth was much greater than its transport to C
elevation. At C depth, the transported nitrogen is high
as well which clearly evident from negative gradient
as it show the nitrogen transported toward aerial
organs (Table4, 6).

In I, treatment, N accumulation in root was
significantly increased which by becoming severe the
water stress. In this treatment, the N accumulation
would have decreased however, the increase can be
only attributed to osmotic pressure regulation and
material accumulation like praline that increased when
the stress become intense.

Zhiguou (2005) reported that under water
deficit, N uptake is highly decreased during which the
grain yield and forage will be dropped.

Birmatov (2003) stated that the percentage of
nutritional accumulation in root during drought stress
is corresponding to that of aerial organs and with soil
moisture deficit, the percentage of N and P in root
decreases.

The transport trend of phosphorus along root,
more and less was similar to nitrogen but the
movement trend of the transport phosphorus
quantitatively was much lesser that the nitrogen and
the difference the phosphorus with nitrogen was that
the transport of phosphorus at B and C depths was
much greater that of phosphorus at A and B depths.
This phenomenon is related to small movement radius
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and as the severity of stress increased, the trend of
phosphorus accumulation lowers, especially at upper
layer of root which it is attributed to immobility of this
element (Table4, 6).

Santi (2002) and Barber (1992) in separate
reports stated that reaction of different products
against phosphorus uptake with moisture change is
very different. In maize by changing the soil moisture
between field capacity and withered point, the change
or phosphorus uptake decrease is negligible. However,
if the soil moisture at withered point remains low, the
uptake of phosphorus will completely stop.

The linear regression equation showed the

potassium movement at A depth,
Y=0.506+X+2.38. The discharge and transport of
potassium, have been performed at different irrigation
amounts, that is, by application of more severe stress,
the discharge as well as transport of K' ion was
increased. The equation gradient (M=0.506)
represented a high discharge and transport trend. The
regression equation gives the Y=0.268+1.79 at 13
depth. It also shows that the accumulation trend of K"
ion was increased (Table4, 6).

This phenomenon is at the result of high
transport of the element from bottom of root (C depth)
to upward of it and also more uptake of that element
under stress. At C depth the accumulation of this
element is very high because of a need for regulation
the osmotic pressure under stressed condition.

Sidico (2004) showed that during drought,
the potassium concentration is increased in a single
root. The sodium uptake is reported to be very low
during the drought stress by maize root. The trend of
accumulation and transport of Na' ion in B and C
depth, especially at C element, produced the highest
accumulation of ion sodium and the transport trend at
these two elevations toward A depth was negligible
and the most of absorbed sodium in root at C depth
was accumulation. By applying more water stress, the
accumulation trend was increased. The positive
gradient of regression equation showed the
incremental trend (Y=0.09x-0.005). This is because
the sodium is not transported by plant toward upper
parts, since in the plants like maize in order to
confront with adverse effect of sodium its transport
toward aerial organs is disordered by endodermic
layers. Of course these plant varieties are sensitive to
sodium. On the other hand, the plant sodium in the
plants like beet root is transported by a resistance to
different parts of the plants and causes dilution of salt
in a specific tissue.

Investigation  of  nutritional  elements
accumulation process in three sampling depth from
root, A=0-20, B=20-40, C=40-60 centimeter from land
surface show that nitrogen element aggregation in
depth A more than C,B depths was evidence in
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treatment and with doing various surfaces of water
intensive stress, nitrogen element aggregation in A
depth in comparison with B,C depths, has considerable
increase, amount of this element in B,C depths,
decreased which was probably due to decrease of
nitrogen absorbance process and also because of
nitrogen transmission toward airy organs of plant,
considering table 4, numerical number of line slope
y=-0.293x+2.515, show speed Transmission process
and nitrogen element discharge in A depth, since this
transmission slope is smaller than two B ,C depths and
whatever smaller this slope, we have more
transmission process and element discharge, moving
equation line slope of B depth, show nitrogen element
discharge and with taking intensive stress treatment in
water, nitrogen element aggregation process become
more in this depth. In other words, nitrogen element
aggregation in this depth was more than its
transmission to C height, the extent of transmitted
nitrogen in C depth is also high which this
transmission is displayed by negative process line
slope that is transmitted toward airy plant organs. In I,
treatments, the extent of root nitrogen accumulation,
show considerable increase that in fact with more
intensive of water stress in this treatment, nitrogen
accumulation should become little, but one can
attribute this increase only to osmotic Pressure
regulation phenomena and aggregation of matters such
as praline which increase by intensive stresses.
Phosphor moving process in root length was almost
Like nitrogen element, but this moving process in
respect to transmitted phosphor element, was very
little than nitrogen element, and another difference
between phosphor element and nitrogen was that
transmission process of phosphor element in C depth
into B was extremely more than this element
transmission from B depth to A, that this phenomena
is related to moving radius of phosphor low element,
the more water stress severity , the phosphor

accumulation process became little, especially in
upper layers of root and this is related to immobility
and lack of high transformation, equation linear
regression move process in A depth, y= -0.506x+2.38,
display  that  potassium  element intensive
transformation and discharge is accomplished in
various extent of irrigation, in other words, with
exerting water more intensive stress, K" ion discharge
and transformation became more that equation slope (
m=-0.506 ) showing high process of transformation
and discharge, equation linear regression in B depth,
with y=0.268x+1.79, showing that K" ion aggregation
process, become more which this phenomena is result
of high transformation of this element from down of
root ( from C depth ) upward and also more
absorbance of this element under water stress
condition, in C depth, aggregation of this element is
extensive that is because of plant requirement to this
element under water stress in order to regulation of
osmotic pressure, Na' ion transformation and
aggregation process in B, C depths, and especially in
C height, highest sodium ion aggregation and
accumulation was taken place and transformational
process in these two height, was negligible and most
of the absorbed sodium in root at C depth find
aggregation and with exerting water more intensive
stress, this accumulation process, increase that positive
slope of equitation regression line displayed this
sodium increase process. The reason of this is lack of
sodium transportation by plant to plant upper parts,
since in plants such as corn, it disrupt its
transformation into airy organs by means of
endodermic layers to contrast with sodium damaging
effect, but these type of plants settle in sensitive status
toward sodium, on the other hand plants like sugar
beet, by sodium transportation to its various parts
present kind of resistance which result in salt thin a
special context (Table4, 6).

Table 4: equations linear regression moves process of nutritional elements in various amount of irrigation in root

length'
Depth(Cm) nitrogen phosphor potassium sodium
A =0-20 y=-293x+2.515 =-0.5.6x+2.38 =-0.506x+2.38 =-0.505x+2.38
B =20-40 Y=-0.231x+1.88 Y=-0.33x+1.71 Y=0.268x+1.79 Y=0.118x-0.015
C =40-60 =-0.215x+2.095 =-0.369x+1.91 Y=0.3x+1.85 Y=0.09%x-0.005

' - The review nutrient movement equations in Table 2 and the notes following review is to better understand the

problem:

- Values more positive slope (m line) increased more linear equations in the root element provides.
- Negative slope values (m line)] equations of linear transfer and discharge process plant element offers and what
this number is smaller element of the evacuation process more parts. (Slope line in the table is presented with the

following line)
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Table 5: summary of variance analysis results (square averages) and meaningful level (nitrogen, phosphorus,
potassium, sodium)

sodium potassium phosphorus nitrogen
= Dep;lz)fcm) Depth (cm Depth (cm) Depth (cm) daf S.0.V
50 40 | 020 | 40-60 | 2040 | 020 | 40-60 | 2040 | 0-20 | 40-60 | 20-40 | 0-20

0006 | 0.008 | 0.007 |y gpee | 4.71%% | 3.48%% | 10.20%% | 11.02%% | 13.42%% | 816+ | 9.21%* | 7.7%% | 3 !

treatment

0.001 | 0.003 | 0.002 4.7 4.25 5.75 S

n | 3.07%F | 37k | 201wk | ) o e | 2060 251 | 3ges 2 | B

O OO | sarer | garee | asser | G | %7 | G0 | 3560 | 3610 | 24nx | o | Interaction

* ** ns show meaning fullness at level of 1%, 5% and unmeaning fullness, respective
Table 6: comparison of average with Duncan test at 1% level
sodium potassium phosphorus nitrogen S.0.v
Depth (cm Depth (cm Depth (cm) Depth (cm

0-20 | 2040 | 40-60 | 020 | 2040 | 40-60 | 0-20 | 20-40 40-60 020 | 2040 | 40-60

0.11b 0.12¢ 0.14¢ 1.96b 2.11b 2.01b 1.38a 1.55a 1.22a 1.83a 1.69a 231a Io

0.11b | 0.16b | 0.15c | 2.69b | 2.21b | 2.085 | 0.98b | 1.10b | 0.94ab | 1.69ab | 1.29a 1.72a I

0.32a 041a 0.43b 2.84a 2.7a 2.5a 0.86b 0.92b 0.91b 1.71b 1.32b 1.79a I,

0342 | 043a | 0.51a | 291a | 2.84a | 2.59a | 0.32c | 0.38c 0.48¢ 1.08b | 091b | 1.31b I

0.02¢ 0.01c 0.03¢ 2.41b 2.1b 1.93b 0.80b 0.73b 0.62b 1.72b 1.52b 1.72b S

0.71a | 0.52a | 0.63a | 2.87a | 2.6a | 2.39a | 1.63a | 1.6la 1.58a 256a | 249 | 2.7la S,

0.08b 0.06b 0.09b 1.81c 1.54c 1.61c 0.51c 0.39¢ 0.42¢ 0.91c 0.79b 0.98b S3

In each column, being on common article between 2avernage show unmeaning fullness 1% level.
Acknowledgements: 5. Boef W de, Amanor K, Wellard K, Bebbington
President of research the Islamic Azad University, A (1993) Cultivating knowledge. Genetic
Ahvaz branch, Dr. Zarin Abadi diversity, farmer experimentation and crop

research. Intermediate Technology
Corresponding Author: Publications, London.
Dr. Tayeb Saki Nejad 6. Borcard D, Legendre P (2002) All-scale spatial
Department of agriculture analysis of ecological data by means of
Islamic Azad University, Ahvaz Branch, Iran principal coordinates of neighbour matrices.
00989166129260 Ecological Modelling 153(1):51-68.
7.  Borcard D, Legendre P (2004) SpaceMaker2 —
Reference Users” guide. Département de sciences

1. Azaizeh, Hassan. Steudle, Ernst. Effects of biologiques, Universit¢ de Montreal, Montréal
Salinity on Water Transport of Excised Maize www.fas.umontreal.ca/biol/legendre.

(Zea mays L.) Roots. Plant Physiol. 1991 8. Borcard D, Legendre P, Drapeau P (1992)
Nov;97(3):1136-1145. Partialling out the spatial component of

2. Almekinders CIJM, De Boef W (2000) ecological variation. Ecology 73(3):1045-1055.
Encouraging diversity. The conservation and 9.  Braak CJF ter, Smilauer P (2002) Canoco for
development of plant genetic resources. Windows Version 4.5. Biometris — Plant
Intermediate Technology Publications, London. Research International and Microcomputer

3. Almekinders CJM, Elings A (2001) Power, Wageningen and Ithaca.

Collaboration of farmers and breeders: 10. Brush SB (2004) Farmers’ bounty. Locating
participatory crop improvement in perspective. crop diversity in the contemporary world. Yale
Euphytica 122(3):425-438. University Press, New Haven & London.

4. Badstue LB, Bellon MR, Berthaud J, Ramirez 11. Cleveland DA, Soleri D (2002) Farmers,
A, Flores D, Juirez X, Ramirez F (2005) scientists and plant breeding: integrating
Collective action for the conservation of on- knowledge and practice. CABI, Wallingford.
farm genetic diversity in a center of crop 12. Felsenstein J (2005) PHYLIP (Phylogeny

diversity: an assessment of the role of
traditional farmers’ networks. IFPRI-CAPRI,
Washington, DC.

74

Inference Package) version 3.65, Department of
Genome Sciences, University of Washington,
Seattle




Report and Opinion 2014;6(9)

http://www.sciencepub.net/report

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

http://evolution.genetics.washington.edu/phylip
html.

Fu YB 2000. Effectiveness of bulking
procedures in measuring population-pairwise
similarity with dominant and co-dominant
genetic markers. Theor Appl Genetics
100(8):1284—1289.

Fuentes MR (1997) Desarrollo de germoplasma
de maiz para el Altiplano de Guatemala.
Agronomia Mesoamericana 8(1):8—19.

Fuentes MR (2002) El cultivo de maiz en
Guatemala. Una guia para su manejo
agronomico. ICTA, Guatemala Fuentes MR
n.d. ICTA B-7 (ts). ICTA, Guatemala.

Greene SL, Gritsenko M, Vandemark G,
Johnson RC (2002) Predicting germplasm
differentiation using GIS-derived information.
In: Engels JMM et al (eds) Managing plant
genetic diversity. IPGRI, Rome, pp 405-412.
Guarino L, Jarvis A, Hijmans RJ, Maxted N
(2002) Geographic Information Systems (GIS)
and the conservation and use of plant genetic
resources. In: Engels JMM et al (eds)
Managing plant genetic diversity. IPGRI,
Rome.

Huff DR, Peakall R, Smouse PE (1993) RAPD
variation within and among natural populations
of  outcrossing  buffalograss  [Buchloé
dactyloides (Nutt.) Engelm.]. Theoretical and
Applied Genetics 86(8):927-934.

Kosman E, Leonard KJ (2005) Similarity
coefficients for molecular markers in studies of
genetic relationships between individuals for
haploid, diploid, and polyploid species. Mol
Ecol 14(2):415-424.

Labate JA, Lamkey KR, Mitchell SE,
Kresovich S, Sullivan H, Smith JSC (2003)
Molecular and historical aspects of Corn Belt
dent diversity. Crop Science 43(1):80-91.
Louette D (1999) Traditional management of
seed and genetic diversity: what is a landrace?
In: Brush SB (ed) Genes in the field. On-farm
conservation of crop diversity, Boca Raton,
Rome/Ottowa. pp 109-142.

Manel S, Schwartz MK, Luikart G, Taberlet P
(2003) Landscape  genetics: combining
landscape ecology and population genetics.
Trends in Ecol Evol 18(4):180-197.

Okland RH (2003) Partitioning the variation in
a plot-by-species data matrix that is related to n
sets of explanatory variables. J Veg Sci
14(5):693—700.<Occurrence
Type="DOI"><Handle>10.1658/1100-
9233(2003)014[0693:PTVIAP]2.0.CO;2</Han
dle></Occurrence> .

75

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Pannell JR, Charlesworth B (2000) Effects of
metapopulation processes on measures of
genetic diversity. Philos Trans Royal Soc B:
Biol Sci 355(1404):1471-2970.

Patterson HD, Williams ER (1976) A new class
of resolvable incomplete block designs.
Biometrika 63(1):83-92.

Peakall R, Smouse P (2005) GenAlEx 6:
Genetic Analysis in Excel. Population genetic
software for teaching and research. Mol Ecol
Notes (online).

Perales HR, Benz BF, Brush SB (2005) Maize
diversity and ethnolinguistic diversity in
Chiapas, Mexico. Proceedings of the National
Academy of Sciences of the United States of
America 102(3):949-954.

Pressoir G, Berthaud J (2004) Patterns of
population structure in maize landraces from
the Central Valleys of Oaxaca in Mexico.
Heredity 92(2):88-94.

Reyes Hernandez M (1993) Adopcion de
variedades mejoradas de maiz: La experiencia
de PROGETTAPS en  Chimaltenango,
Guatemala en 1987-1988. Tikalia 7(1/2):57-
75.

Reyes Hernandez M, Garcia Raymundo SS
(1990) La adopcion de la tecnologia transferida
a través del PROGETTAPS para los cultivos de
maiz, frijol arbustivo, trigo, papa y cruciferas:
Una evalucation de los primeros dos afios de
ejecucion del proyecto en Chimaltenango,
Guatemala. ICTA  (unpublished report),
Guatemala.

Saitou N, Nei M (1987) the neighbor-joining
method: a new method for reconstructing
phylogenetic trees. Mol Biol Evol 4(4):406—
425.

SAS Institute Inc. 2003. SAS 9.1, Cary, NC.
Slatkin M (1987) Gene flow and the geographic
structure of natural populations. Science (New
Series) 236(4803):787-792.

Smith M, Weltzien E (2000) Scaling-up in
participatory plant breeding. In: Almekinders
C, De Boef W (eds) Encouraging diversity. The
conservation and development of plant genetic
resources. Intermediate Technology
Publications, London. pp 208-213.

Templeton AR (1998) Nested clade analysis of
phylogeographic data: testing hypotheses about
gene flow and population history. Mol Ecol
7(4):381-397.

Van Etten J (2006a) Molding maize: the
shaping of a crop diversity landscape in the
western highlands of Guatemala. Journal of
Historical Geography 32(4):689-711.



Report and Opinion 2014;6(9)

http://www.sciencepub.net/report

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Van Etten J (2006b) Changes in farmers’
knowledge of maize diversity in highland
Guatemala, 1927/37-2004. J  Ethnobiol
Ethnomed 2(12).

van Etten J, de Bruin S. Regional and local
maize seed exchange and replacement in the
western highlands of Guatemala (In press).
Visser B, Jarvis D (2000) Upscaling appoaches
to support on-farm  conservation. In:
Almekinders C, De Boef W (eds) Encouraging
diversity. The conservation and development of
plant  genetic  resources.  Intermediate
Technology Publications, London, pp 141-145.
Xia XC, Warburton ML, Hoisington DA, Bohn
M, Frisch M, Melchinger AE (2000)
Optimizing automated fingerprinting of maize
germplasm using SSR  markers. Paper
presented at Deutscher Tropentag, Hohenheim.
Warburton ML, Xia XC, Crossa J, Franco J,
Melchinger A, Frisch M, Bohn M, Hoisington
DA (2002) Genetic characterization of
CIMMYT inbred maize and open pollinated
populations using large scale fingerprinting
methods. Crop Sci 42(6):1832—1840.

Zimmerer KS (2003) Geographies of seed
networks for food plants (potato, ulluco) and
approaches to agrobiodiversity conservation in
the Andean countries. Soc Natural Res
16(7):583-601.

Arkel, Van H. 1978. The forage and grain yield
of sorghum and maize as affected by soil
moisture conservation, lodging and harvesting
losses. Neth. J. Agric. Sci. 26: 181-190.
Brammer, H. 1960. A brief account of
agricultural conditions and factors affecting
agricultural development on the South-Eastern
Coastal Plains-Cyclost Report. Ghana Ministry
of Food and Agriculture, Kumasi.

Capper, B.S.; Thompson, E.; Mekui, M. and
Anderson, W. 1984. Cereal straw evaluation.
ICARDA Ann. Rep. pp. 295-303.

Dadson, R.B. 1975. Crop production: The
desire to achieve national self-sufficiency.
Universitat 4: 162-174.

Esau, K. 1965. Plant anatomy. John Wiley and
Sons, London, N.Y. 767 pp.

Fleischer, J.E. 1986. Harnessing Ghana's
renewal energy resources for increased protein
production. In: Proc. Ghana National
Conference on Population and National
Reconstruction, Legon, 7-10 April 1986.
Fleischer, J.E. 1987. A study of the growth and
nutritive value of Green panicum (Panicum
maximum var trichoglume cv Petrie) and
Rhodes grass (Chloris gayana Kunth).

76

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

OAU/STRC Bull. Anim. Hlth. and Prod. 35(3):
229-237.

Food and Agriculture Organization. 1983.
Integrating crops and livestock in West Africa.
FAO Animal Production Paper No. 41, FAO,
Rome. 112 pp.

Food and Agriculture Organization. 1986.
Production Year Book Vol. 40. FAO, Rome.
Giesbrecht, J. 1969. Effect of population and
row spacing on the performance of four corn
(Zea mays L) hybrids. Agron. J. 61: 439-441.

- Andrade,F.H.,Cirilo,A.G.,Uhart,S.A., and
Otegui (1996). Ecofisiologia del cultiva de
maiz. Crop science 37: 1103-1109
Banziger,M., Betran,F.j., (1997). Efficiency of
high-nitrogen selection environments for
improving maize for low-nitrogen. Crop
science 37: 1103-1109

Banziger,M., Edmeadas (1999) selection for
drought tolerance increases maize yields over

a range of N levels. . Crop science 39: 1035-
1040

Banziger,M., Edmeadas (1997). Drought stress
at seedling stage-Are there genetic solutions?
Mexico DF, CIMMYT (pp.348-354)

Bolanos, J. and Edmeades, (1991), Value of
selection for osmotic potential in tropical
maize. Agro. J. 83: 948-956.

Boyer, J.S., (1974). Water transport in plants:
mechanisms of apparent changes in resistance
during absorption. Plant 117: 182-207.
Chimenti, C. Cantagallo, and guevara, (1997).
Osmotic adjustment in maize: Genetic
variation and association with water uptake.
Agro. j, sb: 179 — 188

Edmeads,l. Banziger, f. Mickelson, c. and
Pena,s. (1996), Developing Drought and low
N-Tolerant Maize proceedings of a
Symposium, March 25-29, CIMMYT, El
Batten, Mexico

Dow, E.W. 1981. Resistance to drought and
density stress in Canadian and European maize
(Zea Mays L.) hybrids, Univ. of Gulf, Ontario,
Canada.

Jones, H.G. (1980). Interaction and integration
of adaptive response to water stress- Royal
Soc. London, series B 273: 193-205.

Jordan, W.R., and F.R. Miller, (1980) Genetic
variability in sorghum root systems: New Y ork
P.383-399.

Michel, B.E, (1983). Evaluation of the water
potentials of polyethylene glycol 8000 vote in
the absence and presence of other solutes. Plant
in the apex leaves of what during water stress.
Aust. J. Plant physiol. 6:379-389.



Report and Opinion 2014;6(9)

http://www.sciencepub.net/report

65.

66.

67.

Gardner, B.R., D.C. Nielsen, and C.C. Shock.
1992. Infrared thermometry and the Crop
Water Stress Index. I. History, theory, and
baselines. J. Prod. Agric. 5:462-466.

Gardner, B.R., D.C. Nielsen, and C.C. Shock.
1992. Infrared thermometry and the Crop Water
Stress Index. II. Sampling procedures and
interpretation. J. Prod. Agric. 5:466-475.
Nielsen, D.C., and S.E. Hinkle. 1992.
Emergence patterns and soil temperatures of
rige planted corn. Proceedings of the 1992
Central Plains Irrigation Short Course and
Irrigation Exposition. Kansas State University
Cooperative Extension Service. p. 104.

8/24/2013

77

68.

69.

70.

Nielsen, D.C., and S.E. Hinkle. 1992. Field
evaluation of corn crop coefficients based on
growing degree days or growth stage. Agron.
Abs. p. 20.

Hinkle, S.E., D.G. Watts, W.L. Kranz, and
D.C. Nielsen. 1993. Corn crop coefficients
based on growing degree days or growth stage.
ASAE Paper No. 93-2523.

Nielsen, D.C., and S.E. Hinkle. 1993. Field
evaluation of corn crop coefficients based on
growing degree days or growth stage. ASAE
Paper No. 93-2524.



