Zagazig J.Agric. Res., Vol . 29 No.(4) 2002 1185-1198

A COMPARATIVE STUDY ON THE SIGNIFICANCE OF
APPLIED FARMYARD MANURE AND OTHER
AFFORDING MATERIALS FOR BARLEY
GROWN ON A SALINE SOIL.,

Madlain M., Salib, R. N. Zaki and M. A. Negm
Soils. Waler & Environ. Research Inst. Agric. Res. Centre. Giza. Misr (Egypl).

Received 30 /3 /2002 Accepted 28 /7 /2002

ABSTRACT: To evaluate the role of farmyard manure, (FYM)
common organi¢c manure for the most of farmers in Egypt, as a
soil amendment and nutrient supplying source, especially in some
cases of soil salinity, a field experiment was carried out in a saline
soil at Kome Osheem farm, Fl Fayoum Agriculture Research
Station, El Fayoum Governorate, Egypt. To identify the beneficial
‘effect of farmyard manure (FYM), as compared to other nutrient
affording materials. i.e., bio (Cerealin) and mineral fertilizers of
nitrogen phosphrae and potassium sources. Barley plant was the
chosen test crop as a tolerant cereal crop.

Obtained data could be summanzed in the following:

Inoculating barley grains with Cerealin and combined with
7.5 m’ FYM/fed was the best treatment in case of grain, straw
yields, harvest index, [000 grain weight, grain dry matter, and N
uptake whereas, each of applied ammonium sulphate and FYM
alone resulted in the highest values of straw- N uptake and dry
matter, respectively.

Farmyard manure was preferred for increasing P uptake
by barely straw and K uptake by both grains and straw, while
mineral P and K fertilization was. preferred in P uptake by grains
and whole plants.
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‘Application of FYM was partly increased Fe and Zn uptake
by both plant parts (grains and straw) but the opposite was true
in case of ‘Mn in plants. The available contents of Fe, Mn were of
very high levels in such soils and increased more by FYM
application, while available Zn was found in moderate level and
raised by FYM to be high moreover some soil improvement
occurred by FYM application

Finally, it could be recommended with continuous
application of FYM at a rate of 7.5 m’ combined with cerealin -
inoculation for obtained a good barley yield, yield compeonents,

nutrient uptake and improvement of such saline soil.

Key Words: Saline soil, FYM, Cerealin, mmeral fertlllzers,
barley, ElFayoum soils. ’

*Cerealin (inoculation by Bacillus polymyxa) was the bio
technique for N gain by fixation in cereal roots.

INTRODUCTION

. Barley is a major cereal crop
for human and animal feeding as
well as in molt production.
Therefore, more efforts and studies
should be done to improve its
productton, particularly in too
saline soils to wheat tolerance.

From the fact that maximum
productivity of crops under salinity
condition depends largely on
optimizing the various factors
under control, organic and bio
fertilizers are suggested.

In this respect, farmvard
manure (FYM) could be considered as
a common manure in the aréa of Ei
Fayoum, where the studies
revealed that crop productivity was
significantly increased as a whole
bulk and yield content when

30 m® added to sorghum at Tamia
farm, El Fayoum, (Fathi et al,’
1992 and Negm et al, 1993), 15
m’ added to barley in a saline
calcareous soil at Nourbaria farm,
Alexandria Gov. (Negm et al,
1994) and 10 m’ added to sorghum
at Kome Osheem, ElI Fayoum
(Hassan et al, 1994) Nutrients
could be satisfactory provided by

FYM application in a rate of 20

_to wheat grown on a saline sandy

loam soil in the studies of El-
Maghraby et al. (1996). Also,
biological  nitrogen  fixation

contributes to soil productivity in
both cases of directly by fixing
nitrogen or indirect and in turn
enhancement  soil fertility by
remaining nitrogen into the -soil.
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The association’ of  Bacillus
polymyxa with the root of wheat in
a symbiotic action was well

established by Chanway et al’

(1988). Also, studies of Rennie
and Thomas (1987), Omar et al.,
(1991) showed that the Bacillus
supplied more nitrogen to wheat
plants. Kennedy et al, (1997)
detected the advantage of the
almost cost-free input of nitrogen
when nitrogen fixed plants are

grown  according  to  safe
agrotechnologies based  on
biological processes including

biological nitrogen fixation and
‘plant growth. The inoculation of
wheat (Sakka 69)by B. polymyxa
had highly significant effect on
grain yield when it was combined
with nitrogen fertilizer, Omer and
Basilioius (1998). In a more recent
study. Shahaby et al. (2000) found
that mixed culture of Azospirillum
Lipoferum and  Azorobacter
Chroococcum  produced by a
general organizatton for agricultural
equalization  which was wused for
maize sced noculation. El- Shafie:
Fatma(2001) concluded that Cerealin
was of more pronounced action on
wheat planted in a clay soil received
75% from the pecommended N
fertilizer than that received mineral
fertilizer along, the studied parameters
were wheat dry matter and nutrient

“total
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uptake. Barley as one of cereal crops
did not put et under studving to

investigate the effect of that
biofertilizer.
According to Khater et al

(1997) in their studies on El Fayoum
arca, the content of macronutrients
(N, P and K} are not high enough for
plant needs. Thus, regular and amnual
application of them are necessary. The
contents of micronutrient (Fe.
Mn and Zn) are not only associated to
the clay and silt contents, but also to
their mineralogical composition..

So, the present investigation
was carried out to study the different
benefits of FYM and maximize this
role when it was applied to such
saline soil using barley the most
suitable crop under these conditions
as a test crop.

MATERIALS AND METHODS

A field experiment
carried out
experimental
Agric. Res.

was
at Kome Osheem
farm, El Fayoum
Station, El Fayoum
Governorate, Egypt during the
winter season of 2000/2001
including the following treatment:
A) Control, B) 15 m3 FYM/fed, C)
200 g Cerealin* / fed D) 7.5 m3
FYM+200 kg Cerealin, E) 25 kg
N/fed as ammonium sulphate
(20% N). and F) 6.55 kg P + 20.75
kg K / fed as calcium super
phosphate and potassium sulphate.
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Each treatment was replicated 4
times in a complete randomized

block design in plots (3.5 X 6) m’. -

Farmyard manure was added in its
concerned plots one week before
planting and -Cerealin inoculation
was mixed with barley grains just
before planting. All plots were
planted with barley (Hordeum
vulgare) variety Giza 116 onthe
4™ December 2000. After 3 weeks
of planting one third of the mineral
fertilizers were added according to
the used design, while the two
thirds were added at the 7" week.
Furrow imrigation was applied
every 21 days till maturity where
plants were harvested.

The bulk yield was
recorded for each plot. From each
plot, plants of Y2 m’ area and soil
samples were cotlected, air dried,
and prepared to chemical analysis.
Yield and yield components such
as harvest index (the percentage of
grains to whole plant) and specific
weight (1000 grain weight} were
recorded. The studied physical and
chemical  properties  of the
investigated sotl are presented in
Tabie (1). The detemination of the
main components -of the FYM
conducted  after Brunner and
Wasmer (1978) are shown in Table
{2). Determination of plant macro
and micro nutrients was done as
the  methods  described by
Chapman and Pratt (1961}.

“differences
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Statistical analysis'  of
divisions was calculated according
to Snedecor and Cochran (1971).

RESULTS AND
DISCUSSION

The discussion of the
obtained data was divided into four
items as follows:

1. Effect of farmyard manure
and- other affording materials
as sources of nitrogen :

a)Yield and its components:

Data presented in Table (3)
indicated that applied FYM alone
was not significantly over the
control, treatment for barley grain
& straw yields and 1000 grain
weight as well as dry matter
production of grains, straw and
whole plant while harvest index
showed significantly increased by
FYM  application Meanwhile
application of grain inoculation
with Cerealin alone or combined
with FYM of as well as mineral
fertilization  with  ammonium
sulphate resulted in significant
over the" control in
grain yield, harvest index and dry
matter of grains therefor while

combination of Cerealin with
FYM and mineral fertilization
treatments  were  significantly

superior t6 FYM alone in grain
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Table (1). Soil physical and chemical analysis.

(1a) Soil mechanical fractions

(%) without CaCO3 removal Textura Distribution of CaCQ; in the different soil
. mechanical fractions %
Clay Silt  |F. sand| C. sand Clay +silt { F.sand | C.sand | Total
| 468 | 205 | 239 B8 Clayey 63 24 125 995
{1b)} Soil chemical analysis in 1: 5 water extract,
EC* T8S Anions (meg/100 g soil) Cations {meq/100 g soil)
@smyll % C03= THCOA- ] CI- T7S04= | Cat+ [ Mg++ | Na+ | K+
268 | 0.86 - 3.37 57 447 1422 ] 25 | 65 | 0.32 ]
{1¢) Available content of some nutrient in soil :
Nutri Available content High and:low limits
ent (mg! kg) (mg/ kg) Method
P 9.08 15.0 10.0 05 M NAHCO3
K 420,80 120.0 60.0 1 N NH40Ac (pH 7)
Fe 23.48 6.0 4.0 - - _DTPA
Mn 49.95 5.0 20 - DTPA
Zn 1.40 20 1.0 DTPA
Table (2). Some main characters of the farmyard manure used in the experiment.
(%) {ppm)
Moist. | OM N P K Ca Fe Zn Mn
1713 | 5254 { 053 | 035 | 125 | 042 | 0.11 500 192 80

% Cerealin is a commercial material containing a symbiotic bacteria (Bacillus
polvmvxa} prepared by Soil Microbiology Res. Dept., Soils, Water and
Environment Research Institutc. Agric. Res. Center. Ministry of Agriculture

Giza. Egypt.

yield and dry matter. In spite of the
difference between FYM
Cerealin  and control. There
were no significant differences
among treatments in case of
1000 grain and weight straw
yield. Dry matter of straw and
whole plant were statistically
equals in all the treatments.
b)N-content and uptake by plant:
Concering nitrogen concentration

and uptake, it could be observed
from data in Table (3) that
combined treatment of FYM -
Cerealin produced the highest N
concentration  in  grains  but
ammonium sulphate treatment was
the best for N in straw. The
previous trend was reflected on N
uptake where it showed significant
differences over each of applied
FYM, indculation alone or control
for grains and whole
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Table {3): Effect of FYM, C, and mi | tertilization as N on bariey yiekd values, P jar: and ' bie form in 3oil,
Gran Strivw Harvast | 100 gram Dry maner {xgffed) N coment (%} N uptake (xghed.) Towl N
s i P | cax ) [wwortig) | Geoms | swew [ whole | Grams | Seww | Geans | Siwe  [Whole pnt] sl %)
|ardfed) | lorvied)
- Cormrel EA 1 T 181 5488, 8453 1818.8 26841 1.39 037 11.74 6.72 18.46 0.035
B FYu 773 178 31334 51.50 908.8 18239 mne 147 0.45 13.35 ‘a0 2158 0.046
C - Caredine 1120 247 45.51 ‘saze- | e 18029 8210 124 0.44 1622, .06 .27 0.044
O - FeC 1317 1 A 59.50 1530.4 17149 32453 1.78 0.5 2m 9.35 2%6.26 0.049
[E - Anvn. sulon. 12.55 3z 4618 8.97 14129 1750.% me2e 1.62 0.84 an 1112 34.03 0.084
l.sn 2 0.05) s 0.54 1.56¢ 3] s 4 58 8.1 [N Mot 520" 28y 1047 0.003°
Tabie {41: ENect of FYM, and miners! fertilization P and K on barley vield valuse, chemical composition and svailable forms of P and K in soil.
Grmn | Swww fb 000 | ey mever (pfedt | P comtent (%) | K cone (%) P ok (pted) | Kuouke greny | YRS
Treamment yidt Yiek | ndex | oram tpom)
(orded) | (orviad) | (%) [wewpht (9)} G Swuw | \Whots | Grows | Swaw | Grans | Staw | Grewns | Straw | Whoie Straw {Whow| P 3
A - Comrol 7.1 2872 | 31,61 | 54.86 | 8453 |181m8j2084.1] 0.19 | 000 0.59 185 | 154 | 154 | 308 | 470 {3364 [38M[ 86 ] 24
B-F wmn 278 | 3386 | s1.50 |oce.a|ws239iarnel 028 | o242 083 218 | 236 | 218 | «54 | 563 35.17 44p0| B9 | 2083
F - M <PK, 6.4 188 | 4178 | S548 | 728.5 |1021.0i1749.5) 052 | 0.08 0.72 247 | 384 | 081 | 645 | 530 [2484[304} B9 [27V6
kSO 12 0.05) 158 | car | a3 | 507 | 2108 |40er" uv.rluuu: Not calc. “motcak. [Notcak | 103 | 063 | 123 | 143 |Boe° } aar| o7 |15
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plant as well as .over the control
only for N uptake by straw.
Ammonium sulphate treatment
was significantly increased N
uptake by grains over both FYM
or control as well as N uptake by
straw and whole plant over each of
FYM, Cerealin alone or the control
treatment.

¢)Residual N- content in soil:

As for total N remained in
the soil after the studied growth
season, it could be arranged its
contents in the following order,
with significant  differences
ammonium sulphate > FYM -
. cerealin > FYM = Cerealin alone>
control.

Generally, inoculation grains
by Cerealin in combination with
7.5 m' FYM/fed was the best
treatment for grain, straw yields,
harvest index, 1000 grain weight,
grain dry matter, N concentration
and  uptake, followed by
ammonium  sulphate treatment
except of straw dry matter which
obtained the highest value at FYM
treatment These results were in
accordance  with Omar  and
Basilious (1998), Shahaby et al
(2000) and El-Shafie, Fatma
(2001). v
2. Effect of farmyard manure

and other mineral fertilization
_as sources of P and K.
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a)strow and dry matter yields

Data of the effects of applied 15
m® FYM/fed and 6.55 kg P + 20.75
kg K / fed as compared to the
control treatment represented in
Tabie (4). Both P & K organic and
inorganic sources were statistically
as the same as control in their
effect on grain and dry matter

-yield. As for straw yield and dry

matter, it was observed that a
significant depression than FYM
and _ control  which
statistically equals, this was due to
the imbalance in added nutrients
where the treatment plots did not -
received nitrogenous fertilizers.
According to Mengel and Kirkby
(1979), the maximum effect of one
particular plant nutrient can only
be expected, if the supply of other
plant nutrients is adequate. For this
reason, the ratio of N : P K must
be taken up for cereals is inthe
order 1: 0.3 : 0.8. Thus, depression
of straw dry matter was explained
due to the dry matter of whole
plant which was significantly
lower than the controi and FYM.
Otherwise, this depression caused
significant increment in the harvest
mdex ever the other both
treatments.

T were
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bP & K contents . and uptake by
plants: :

Regarding to the
concentrations of P and K inthe
two parts plant, Table (4) revealed
that ascending increases in the
order, of mineral P and K > FYM
> control in all <cases. As for
phosphorus uptake by the barley
grains, FYM and control
treatments were statistically as the
same and lower than that of
mineral application, with
significant differences. Phosphorus
uptake by straw ~ was
insignificantly appeared for FYM
treatment while P uptake by whole
plant as a resuit of applied FYM or
" mineral sources was significantly
higher than that of the control
treatment.

On the contrary, potassium
uptake by barley grains insensated
to different treatment, in spite of
increases in case of FYM over

the control and  mineral
application  but insignificantly.
However, K amount in cereal

grains is very low than that of
straw. K uptake by straw was
significantly lower In case of
.mineral application treatment than
the other treatments, due to the
depression in straw dry matter.
Application of FYM raised K
uptake by straw and whole plant

Madlain Salib, et. al.

over the control but insignificantly.
c)Available P and K in soil.

With respect of available P
in soil after the studied growth
season, its content was almost the
same in all treatment. Its
characterized by a relatively low
ready available form regardless the
added quantity. Also data reveled
that available K was higher
insignificantly in plots received
FYM over those received mineral
form, but ‘each of these treatments
was significantly higher than the
control treatment.

Generally, FYM  was
preferred for increasing P uptake
by barley straw .and K uptake by
both grains and straw while
mineral P and K application was
preferred for P uptake by grains
and whole plants under such soil
conditions. These results are in
agreement with those obtatned
with Fathi et al (1992), Negm et al
(1993), Hassan et al (1994) and El
-~ Maghraby et al (1996).

3. Effect of farmyard manure as
a source of micronutrients:

A considerable contents of
micronutrient presented in the
farmyard manure and released
gradually by advancing in manure
decomposition in soil. The current
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work also studied FYM as a source
of Fe, Mn and Zn in comparison

with the control treatment as show

in Table (5).

It could be observed that
concentration of Fe and Zn were
higher in grains, straw and whole
plants for the plots manured with
FYM than those of the control,
particularly in case of Zn, which
reached 2 and 4 folds in grains and
straw, respectively. The opposite
trend was true in case of Mn
concentration and uptake by straw
and somewhat -by grains treated
with FYM where  those
-concentrations declined with about
28 and 14% of the control values
respectively. The decline
percentages of Mn uptake were
about 6 .23 and 31% of the control
for grains, straw and whole plants
respectively. This observation may
be due to the relative low content
of Mn in the added FYM as
compared to the other two
elements (80 to 500 and 192 ppm
for Mn, Fe and Zn, respectively,
Table, 2) also this case may be
explained, according to Mengel
and Kirkby (1979), who pointed
out that Mn behavior shows
propertics  of both alkali earth
cations such as Mg®' and Ca®" and
the heavy metals of Zn and Fe. In
Hewitt (1948) consideration , it is
therefore not
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suppressing that these ion species
affect uptake and translocation ot
Mn in the plant.
b) Available forms  of
micronutrient in soil :
The DTPA extractable Fe,
Mn and Zn, values Table, (5)
clarified, an extremely increase in
case of both Fe and Zn as well as

_slightly increase in case of Mn as a

result of FYM application. The

levels of available Fe and Mnin

soil were relatively high in the
contrdl and manured plots, while

Zn was in a moderate level in the

control plots and raised by FYM

application to be high according to

Lindsay and Norvel (1978). These

available contents are in harmony

with the total contents at show in

such area, Khater et al. (1997).

4- Farmyard manure as soil
amendment for such saline
condition:

The changes of some
chemical properties of the soil
sample after the growth season as
affected by applied FYM are
presented in Table(6).

Data rievealed that soluble
Cl *, SOy ,Ca" and Mg’ were
show slightly decrease vs slightly
increase for HCO; . Na and K
as a result of FYM application
than that in the control treatment,
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whercas  total soluble salts were
actually  unaffected, where the
difference before and after application
it increased with about 0.01%.
Increasing m HCO; ™ may bedueto
the effect of FYM on converting
native  calcium from insoluble
carbonates to soluble bicarbonate
because of CO. pressure increase as
an acid condition result of FYM
decomposition. Also, the increases in
Na“ and X may be due to the
enhancing of FYM instead of the
monovalent ones, which were

Madlain Salib, et. al,

released in the soil solution,
particularly the contents of Na and
K in manure was associated also in
that increase.

From data presented in Table
(6) also, saturation per cent (SP)
was higher in the amended plots
than that without application. This
may be due to degradation of FYM
particles and increasing the
colloidal portion regardless the
coagulating effect on the dispersed
soil particles.

Table (5): Micronutrient concentrations, nptake by plants and ava ilable
form in soil as affected by FYM application.

Concentration in . Avallable
Nutrient Treatment | plant part (ppm) Nutrient uptake form in
: Grains straw Grains Straw Whole sofl (ppm)
£ A -~ Control 360 557 0.30 1.01 1.31 17.48
e
B-FYM 37H 505 034 1.00 1.43 24,23
" A - Controt 21 25 0.017 0.054 0.071 51.58
n
B-FYM 18 18 0.016 0.033 0.049 52.65
7n A — Confrol 105 22 0.078 0.041 0.110 1.2
B—FYM 210 80 0.1 0.165 0.356 24

Table (6): Changes in some chemical properties of soils after the growth
season by FYM application.

Anions (meq/100 g soil) Cations (meq/100 g soi})
tmen! Lo

Treatment T80 I T53=[HCO3.] Ok ]S04~ ] Carv Mg++ | Nat K+

A - Control 0.79 278 | 5.02 | 461 5.0% 212 4,92 0.32
B - FYM 0.80 310 { 470 1 4.52 5.00 1.83 5.11 0.38
. PH CEC Organie - - Ty

Treat. (:P (1:2.5 (me/ ESP matter ¢ gg(?,_n"' ; l;f,}“) c 2‘

) suap) 100g soil (%} e} she Taho
A-Control 66.3 795 32.28 11.25 0.71 0.41 3.035 11.68
B-FYM 690 : 7830 35.i3 9.75 0.81 .47 0046 | 1020
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Soil pH decreased by 0.15
pH unit in the plots received
organic ~ manure than those

untreated. This drop was due to’

producing organic acids and
decrease ekchangeable Na' Cation
exchange capacity increased also
application of FYM  which
mcreased the exchanging sites and
organic acids through decomposition
process. Exchangeable sodium
percentage was decreased, thisis
not only due to the real reduction
in exchangeable Na from 3.63 to
3.42 meq / 100g soil but also due
to the increase in the CEC value.

: Organic  carbon, organic
matter (org. C X 1.72) and total N
contents were tended to increase
by FYM application than those of
the control due to the addition of
these quantities of organic manure
rich in both organic materials
(52.5% of a material having 83%
dry matter) and nitrogen (5% N on
dry matter basis). Also the ratio
between C and N was more narrow
in the amended plots.

Generally, application of 15m’
FYM/fed to such saline soil
represented a first step to reclaim it
through out one season and need
continuos application of FYM t{o
prevail this favourite effects. These
results are in agreement with El-
Maghraby et al. (1996).
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CONCLUSION
Through saline  soil
amelioration  programme some

early available amendments such
as farmyard manure (FYM) should
be wundertaken to obtain the
suitable productivity. To reply that
target the current. study was

planed and carried out in a saline

soil at Kome Osheem area, El
Fayoum using farmyard manure
alone _or in combination with Some
other nutrient affording materials

‘to barley plant as a salt-tolerant

cereal crop. Results indicated that
the applied treatment of 7.5 m’
FYM/fed and inoculation with 200
g Cerealin produced the best grain
yield and quality. The manure was
preferred in supplying straw with
K and P while applied mineral
fertilization of P and K give a
relatively high P uptake by grains.
Moreover,  farmyard  manure
provided plants with more Fe, Mn
and Zn nutrient and slightly
improved soi! properties. So it
could be recommended with using
FYM associated with Cerealin and
mineral P and K fertilizers to
obtain the relatively high barley
yield with good quality and
sufficient nutrient uptake under
such saline soil condition.
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