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ABSTRACT:

Phosphorus use by four genotypes of barley was studied at five phosphate levels
in pot studies for 30 days. For all P levels, there were marked genotypic
differences in the root, shoot and total dry matter accumulation and phosphorus
use efficiency of shoots (PUE) (g shoot /mg plant in the shoot). There were
significant genotypic differences in the root, shoot and total accumulation dry
weight increased with increasing P levels. The magnitude of the increase resulting
from phosphorus application of 125ppm P was 66.3%, 32.2% and 43.7% resp.
compared with 0 ppm. Significant differences were observed in dry matter
accumulation amongst barley genotypes, where the Rahan variety recorded the
highest shoot and total dry matter at 125 ppm P (2.25 and 4.53 g/pot) resp. PUE
was significantly influenced by P levels and by genotypes. Based on dry matter
production of shoots at low P level, Rahan and M97 varieties recorded the highest
PUE (0.75 and 0.72 g SDM/mg plant) resp.
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INTRODUCTION

Differences in nutrient relations between
genotypes within a species are well known
(Jiang et al.,2010; Aziz et al.,2011; Amgada et
al.,2017). Two possible major components of
such differences are the uptake of the nutrient
from soil and physiological differences in the
use of the nutrient in the plant, the former is
determined by root dynamics and the physiology
of nutrient uptake by the root, the component of
the latter collectively defined as physiological
nutrient use efficiency (g dry matter/mg
absorbed nutrient). The objective of the present
investigation was to examine some of these
components with four genotypes of barley
varying in their ability to grow in phosphate
deficient soil.

MATERIALS AND METHODS

A pot experiment was carried out to evaluate the
phosphorus use efficiency of four different barley
genotypes were used: Tramilo, M97, B12-3 and
Rahan for P-use efficiency (PUE) at five phosphorus
levels (0, 50, 75, 100 and 125 ppm P/pot) as
(NH4)2HPOa.

The crop also received recommended amount of
nitrogen and potassium (25N and 50K mg/kg soil) in
each pot (30cm*25cm) containing 5 kg soil was
applied to the soil at the time of soil preparation. A
routine soil analysis was carried out to determine the
mechanical composition, pH, electrical conductivity
as well as organic matter content using the standard
methods described by USDA (2011). Plants were
harvested 30 days after sowing and analyzed for
growth parameters. Shoots and roots samples were
dried at 70> C in an oven. The dry weight (g/plant) of
the shoot and root was recorded. The root and shoot
samples were milled and phosphorus concentration
in plant samples was determined by wet digestion in
a mixture of H,SO4:H,0, (2:1) (Bao, 2000), followed
by using an atomic absorption spectrophotometer.
Phosphorus use efficiency (PUE) in genotypes was
calculated as:

PUE (g SDM mg plant) =Shoot dry matter(gP
YH/shoot P concentration (mgp?) (Amgada et
al.,2017). A complete randomized design was used
in a factorial arrangement and the treatments
replicated three times were statically analyzed
according to the method reported by (Gomez and
Gomez, 1984).

RESULTS
The cultivated soil is characterized by a sandy
texture, moderate pH (7.4), low salinity index; EC
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(0.38 dS m™), as well as high deficiency in organic
content (0.2 %).

Table (1), represent the revealed data that,
irrespective of barley genotypes, increase P levels up
to 125 ppm. P significantly increased dry matter
accumulation of roots, shoots and consequently total
dry matter, the magnitude of the increase in roots,
shoots and total dry matter resulted from phosphorus
application of 125 ppm, P was 66.3%, 32.2%, and
43.7 % respectively, compared with Oppm P.

Table:(1). The influence of P levels on roots, shoots and
total dry matter yield of the different barley genotypes

% Phosphorus Levels (ppm)
D =
= 2
T 9 Plant
m g 0 50 75 100 125 Mean
2| part
(S)
089 108 1.27 143 199 1.33
Shoot
2 (R)
= 021 022 024 026 031 0.25
S Root
|_
(T)
110 130 151 169 230 1.58
Total
(S)
121 129 140 151 156 1.39
Shoot
R
> ®) 011 022 031 032 033 0.26
= Root
(T)
132 151 171 1.83  1.89 1.56
Total
(S)
116 126 138 140 215 1.47
Shoot
o (R)
Y 021 089 091 111 1.22 0.87
m Root
(T
137 215 229 251  3.37 2.34
Total
(S)
214 201 213 222 225 2.15
Shoot
s (R)
< 088 097 199 201 225 1.62
x Root
(T
302 298 412 423 453 3.78
Total
Mean 170 199 241 241 3.2
P)
Mean
(S)ua 135 141 155 164  1.99
S
Mean 035 058 068 093 1.04
(R)
Mean 1.7 1.99 241 255  3.02
(T)
LS (G) 0.21 (G) 0.01 (G0.34
D at (P) 0.19 (P) 0.011 (P) 0.12
50
” (G*P) 0.01 (G*P) 0.11 (G*P) 0.04
0
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Data presented in table (2) showed that
significant differences were observed in dry
matter accumulation amongst barley genotypes,
regardless of phosphorus levels. Generally, the
Rahan variety recorded the highest shoots and
total dry matter. On the other hand, the Tramilo
variety recorded the lowest dry matter of roots,
shoots and total dry matter.

Concerning the interaction effect of phosphorus
levels and barley genotypes, data in the table (1)
revealed significant differences in roots, shoots
and whole plant dry weight between the different
barley varieties at each phosphorus level. The
highest shoots dry weight was recorded by the
Rahan variety at 125 ppm P, followed by the
B12-3 variety, where it reached about 1.1 times
that of Tramilo and M97 (recording the lowest
shoots dry weight at 125 ppm P).

PUE differed significantly among barley
genotypes. The dry matter yield of shoots at low
P levels also differed significantly among
genotypes. Rahan and M97 varieties had the
highest PUE, whereas Tramilo and B12-3
varieties had the lowest one at a low P level. This
means that Rahan and M97 varieties can grow
well under low P level and respond well to P
application and these varieties can be utilized
under low P as well as high technology with
reasonably good yield.

Table (2). Genotypic differences in phosphorus use
efficiency (g SDM/mg plant) of barley genotypes at
different P levels

Genotypes P Levels (ppm) (P)
(©) 0 50 75 100 125
Tramilo 0.71 0.62 0.55 0.51 0.41
M97 0.72 0.66 0.56 0.52 0.44
B12-3 0.67 0.58 0.48 0.42 0.35
Rahan 0.75 0.68 0.61 0.51 0.33

LSD at 50% 0.04 0.06 0.05 0.03 0.03

DISCUSSION
We demonstrated that increasing P levels up
to125 ppm P significantly increased dry
matter accumulation of the whole plant
(Amgada et al, 2017). The higher dry matter
accumulation by the Rahan variety was
mainly due to greater vegetative growth,
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particularly shoots than by other varieties
(Aziz et al, 2011) who found that, the crop
species and genotypes among various under
phosphorus  deficit and  phosphorus
adequate. The differences in dry matter
accumulation by varieties may account for
these differences in PUE among barley
genotypes (Amgada et al.,2021). Who found
that barley cultivars differ in their ability to
grow in the soil of low available P, species
differ in their ability of P to take up from the
soil and these differences were attributed to
the morphology and physiology of plants
relative to their germplasm base. Similar
results were obtained by (Jiang et al.,2010;
Amgada et al., 2017).

CONCLUSION
Our study has demonstrated that the
efficiency with which barley genotypes can
extract and utilize P has been shown to vary
markedly between cultivars of barley.
Phosphorous efficiency arises from PUE
which is the ability of plants to acquire P
from the soil or the ability of plants to utilize
P in shoots for the production of dry matter.
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