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ABSTRACT: Two sunflower (Helianthas annus L. ¢v. Vidoc hybrid)
field experiments were performed in El-Khattara region (Sharkia
Governorate, Lgypt) during 2005 season to study the etfect of organic- N
sources and their combination as well as to compare the effect of organic
sources and ammonium sulfate (A.S.) as a conventional fertilizer added
individually or in combinations on growth. vield components, oil
percentage as well as uptake of some macronutrients by plant grown on a
sand soil. The organic sources were farmyard manuare (FYM), chicken
manure (Ch.M) and palma residues (Pa.R): Ch.M and (FYM + Ch.M of
1/1 ratio of added N) were superior to the other treatments and gave the
highest vield. dry matter yield. NPK uptake by plant at all growth stages
as well as seed vield at maturity stage. The promotive effect of the different
organic sources of nitrogen on the yield and its components may follow the
order;: Ch.M> Pa.R> FYM. This was more emphasized when the
materials were mixed with ammonium sulfate at the ratios of 3/1 and /1
organic source N / A.S-N, Uptake of N, P and K by sunflower plants was
affected by the addition of different nitrogen sources and nitrogen
addition treatments. The highest nutrient content and uptake by straw
were obtained when treated with Ch.M followed by PPa.R at all growth
stages, while it was Pa.R followed by Ch.M for seeds. The oil content was
shown to respond to N supply but the changes in individual fatty acids
were not statistically different.

Key words: Sunflower, sandy soil. organic manures, nitrogen souices.

seed oil. tatty acids.
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INTRODUCTION
Egypts  consumption  of il
increased  during  the  past  vears.

According to EL-Favoumy e al.,
(1999) and FAO. (2006) Egypt
production of edible o1l represents
only about 0% of (he actual
consumption. In 2005 the production
average  of sunflower was 39.000
tons.  whereas  the  consumption
amounted o 376.000 tons. Suntlower
is one of the most widely cultivated
ol crops in the world which is grown
for edible oil. in 1998, the sced world
production was 28.5 milon and. as
cdible vegetable o1l only soybean and
rapesecd  canola ol production
exceeded that of sunllower (FAQ,
[1999). Due to the sunflower ability 0
tolerate short periods of water deficit
(Hattendort er ui.. 1988) the potential
exists for 11 10 become an important
crop i semi-arid environments and
wherever available irtigation water is
fimited.

The ellect ol sowing datc and
irngation on seed yield of standard
genotypes  has  been  extensively
studied  (D"Amato  and  Giordano.
1992 Lanza er af., 1992: Sarno ¢r al..
1992; Chiaranda and D" Andria. 1994:
Dimic er al.. 1996), whereas the
changes in o1l recovery and falty acid
profile of suntlower due to fertilizing
using ditferent nitrogen sources have
beent poorly investigated. Thevefore.
more care should be given 1o this crop
1o prove the productivity 1o meel
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the shortage oi vegelable oils. In
Egvpl. sunllower is adapted to wide
types of soils and chimate conditions.
This  wide adaptability  cnables
sunflower to be grown under the low
productive soils. particularlv. in the
newly reclaimed arcas in Egyvpt.

The fow fertlity of desert soils
quality  particularly  the  sandy  soil
needs many clforts to improve (heir
hvdro-physical properties as well as
their productivity. Thus. application
of organic matter to such soils is
needed.  Organic materials — contain
significant — amounts — of  macro-
natrients (j.e.. No P oand K). Many
organic  materials  contain - other
components  that - can  contribule
significantly (o the increase in crop
vields. including micro-nutrients.

Application of animal wasie to
soils iy a common practice which
when  conducted  judiciousiy
provide a  cost-cllective  ulilization
strategy for reeycling organic matler
and essential plant putrients as well as
assist in solid waste disposal. The
production  benefits  gained  from
animal sludge has beep extensively
documented (Adeghidi and Briggs.
2003: Yang et al. 20042 Hiltbrunner
et ul., 2005 and Zhou or af.. 2005).

Several cxperiments showed  that
nitrogen fertilizer mcreased seed yield
of suntlower. Basha (2000) showed a
signilicant — response  vield  of
sunflower 1o nitrogen levels and
highty significant increase i seed and

can
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oil vield. El-Zahar and El-Kaloury
(1999) and El-Zahar ¢t al.. (1999)
reported that the highest seed and oil
vields of Vidoc cultivar were obtained
from the highest N-fertilizer of 60 kg
N fed” and application of 20 kg N

o -l L .
led”  wave the highest seed o1
recovery. Lawlor (2002) stated  that
metabolic  processes,  based  on

protein, lead to increases in vegetative
and reproductive growth and vield is
totally dependent upon the adequate
supplv of nitrogen. Scheiner ¢ al.
(2002)  pointed out that nitrogen
fertilization affected the seed vicld
and number  of seeds per head.
Morcover. vield increased by 177
when N was added, regardless of the
rate of application. Thomas eor 4l
(2006) reported that using sludge-
scrubber  by-product mixture  as a
nitrogen [ertilizer gave a significant
increase in leal arca. dry shoot. rool
masses and seed vields for mature
plants. Higher nitrogen concentration
resulted in higher shoot dry matter
production per plant and the ellect
wus  apparent from 29 days  after
sowing  (Cechin and  Fatima-Famis,
2004). The differences in dry matter
production were mainly attributed to
the elfect  of nitrogen 1n  leaf
production and on individual leaf drv
malier.

The  purpose ol the  current
mvestigaion s 1o study the efteets of
some organic-N - sources  and - their
combinations as wedl as o compaie
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the effect of organic sources and

ammonium  sulfate (AS) as a
conventional fertilizer added
individually or in combinations oo
growth, vicld  components,  yicld

quality. oil as well as uptake of some
macronutrients by plant grown on a
sandy soil.

MATERIALS AND
METHODS
Two field experiments  were

carried out during the season 2003 at
El-Khattara region (El-Sharkia gover-
noraic. Egypt) 1o study the response
of sunflower to some  organic-N
sources and their combination as well
as some nitrogen sources and nitrogen
addition treatments under sandy soil
conditions. A representative soil
sample (O - 30 cm) was taken belore
planting to determine some physical
and chemical propertics (Table 1)
Nitrogen  sources  used  were:
ammonium  sulfate (AS) and three
organic  sources  which  included
farmvard  manure  (FYM). chicken
manure (Ch.M) and palma residues
(Pa.R) which v an agro-industriai
wastes.  Organic-N - sources were
applied at 119 kg N ha'! according to
the total nitrogen in each source. The
chemical compositions of the organic
sources arc shown in Table 2.

Organic  sources (FYM. Ch.M
and PaR) were added and mixed
thoroughlv  with  soil  two  weeks
belore  seeding. A randomized
complete block experimental design
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with three 1‘Cplﬁiculcs. having o plot  Sunflower seceds (Heliunthas annus
arca 4 X 2.5 m™. was used. Each plot L)y ¢v. Vidoc hybrid were sown
consisted of 8 rows 50 cm apart. two  after soil preparation. Sceding was
plants/hill and 20 ¢ between hills.  carried on June 15", 2005, The
Table 1. Physical and chemical properties of the soil of the experiment
Particle size distribution (%) Textural oM CaCO;
C.sand  F.sand  Silt  Clay class (gkg') (g kg

57.44 34.67 592 1.97 sand 5.9 6.9
§Cations (cmol kg™') Anions (cmol lig")
([) ]::C - - _ e _.'ﬂ e
pH +:': +_°_L PR - & - =
@m' <« = Z £ T =2 v F
8.00 ().52 1.2 0.7 I4 1.6 00 18 1.5 1.6
Available nutrients (mg ksi)
Macronutrients Micronutrients
N P K Mn Zn Cu
17.5 5.16 23.2 2.30 0.68 0.43

@O (1:2.5)soil : water suspension
§ Soluble cations and anions in (1: 2.5 w : v) soil: water extract.
Table 2. Chemical characteristics of the organic-N sources used
in the current study

Characteristics FYM Pa.R Ch.M
Total carbon (g kg ) 276 323 204
/N ratio 19.7:1 12.9:1 8.7:1
Total macro nutrients
(g kg™
N 14.0 25.0 23.5
P 2.10 3.70 5.80
K 3.30 19.1 10.5

Total micro nutrients
(mg kg "
Fe 152 473 358
Mn 88 119 219
Zn 62 72 198
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plants were thinned fo a single plant
per hill after 21 days from sowing.
Phosphorus fertilizer was added to all
plots beiore sowing at a rate of 31 kg
P ha.' as superphosphate (6.8 % P).
Potassium sulphate (40 %, K) was
applied as 9011 apphcauon at a rate of
99 kg K ha." in two equal splits, 30
and 45 days after sowing. Nitrogen
was added at 119 kg N ha' according
to the following treatments:

First Experiment

1- Control (without N); 2- FYM; 3-
Ch.M; 4- PaR; 5- (FYM + Ch.M);
6- (FYM + Pa.R); 7- (Ch.M + Pa.R).
Each of the following treatments
receiving two sources of N (iec.
treatments 5 to 7) received the N as a
ratio of 1/1 (ie. 59.5 kg N ha” from
each of the two concerned sources).
Second Experiment

1) Ammonium sulfate (A.S. )

2) FYM, 1/0 (1190 kg N ha” N FYM
/ AS 3/1 (8925 kg N ha ' as FYM +
29.75 kg N ha~ asAS) FYM/AS
1/1 (59. 70 kg N ha. as FYM + 59.50
kg N ha~ asAS)and FYM/AS 1/3
(29 75 kg N ha ' as FYM + 89.25 kg
Nha™ as A.S.).

3) Ch.M, 1/0 (119.0 kg N ha ;ChM
/AS3/1 (8923 kUNh'i as CHM +
2975kgNha~ a%AS) ChM/AS
1/1 (59. 30 kg N ha.” as Ch.M + 59.50
kg Nha~ asAS)andChM/AS 13
(2975 kg N ha ™' as Ch.M + 89.25 kg
Nha” asA.S).

4) PaR, 1/0 (1190 kg N ha " PaR/
A.S 3/1 8925 kg N ha ' as PaR +
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29.75 kg N ha ™' as AS); PaR / AS
1/1 (5930 kg N ha." as PaR + 59.50
kg N ha " asAS)and PaR/AS 1/3
(2975 kg N ha ' as PaR + 89.25 kg
Nhaas A.S.).

The experiment was executed in a
factorial design comprising the two
following factors: (1) Organic sources
of N which included FYM (farmyard
manure), Ch.M (chicken manure),
and Pa.R (palma residues); (2) Ratio
of organic-N / A.S (ammonium
sulfate}-N which included ratios of
1/0 (i.e. no A.S addition), 3/1, 1/1 and
1/3. An extra treatment was done with
N added as A.S only. Thus there were
12 treatments representing the
different combinations of the two
factors (3 organic sources X 4
different ratios) plus the A.S-N
treatment.

Plant samples were taken at 45,
65 and 90 days after sowing (DAS)
corresponding to vegetative,
flowering and maturity  stages,
respectively. Dry matter yield (DW)
as well as total contents of N, P and K
in plant were measured.

At maturity, two rows of each
plot were harvested, air dried, then
straw yield, seed yield, seed oil
percentage, oil yield and protein yield
were  calculated. In  addition,
representative ten plants were taken
randomly from each plot to record the
t0110w1ng characters: Head welghl (g
plant’ b, seed weight head ™ (g), 100
seed weight (g), seed yield, straw
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yield, biological yield, crop index
(Seed yield / straw yield) x 100,
protein (%), protein yield, seed oil
content (%) and oil yield were also

determined = seed vyield x oil
percentage.
Methods of Analysis

Seed and straw samples were
digested with concentrated acids. N
determination was done by the
Kjeldahl method; P and K were
determined by digestion with a
mixture of sulfuric and perchloric
acids. The analysis of plants and soil
were determined using the methods
described by Black (1965) and
Chapman and Pratt (1961). Available
Fe, Mn and Zn were extracted by
DTPA (Lindsay and Norvell, 1978)
and determined " using Inductively
Coupled Plasma (ICP) Spectrometer
model 400 (Soltanpour, 1985). Qil
content was determined using Soxhlet
method (AOAC, 1990). Protein
percentage was  calculated by
multiplying the nitrogen percentage
by the converting factor 6.25
(Hymowitz ez al., 1972).

Gas liquid chromatography analysis
of fatty acid methyl esters was also
done. Fatty acids were (ransesterified
into methyl esters by heating in
borontrifluoride (10% solution in
methanol, Merck, Darmstadt,
Germany) according to the procedure
reported by Metcalfe et al, (1966).
Fatty acids methyl esters were
identified on a Shimadzu GC-14A
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equipped with flame ionization
detector and C-R4AX Chromatopac
integrator (Kyoto, Japan). The flow
rate of the carrier gas (helium) was
0.6 ml min”" and the split value with a
ratio of 1:40 was used. A sample of
1ul. was injected on a 30 m X 0.25
mm X 0.2g film thickness Supelco SP
M-2380 (Bellefonte, PA, USA)
capillary column. The injector and
detector temperature was set at
250°C.  The  initial  column
temperature was 100°C programmed
by 5°C min™ until 175°C and kept for
10 min at 175°C, then 8°C min" until
220°C and kept 10 min at 220°C. A
comparison between the retention
times of the samples with those of
authentic standard mixture (Sigma,
St. Louis, MO, USA; 99% purity
specific for GLC), run on the same
column under the same conditions.
was made to facilitate identification.
The quantification of each fatty acid
was carried out by comparing the
peak area of its methyl ester with that
of methyl nonadecanoate without
application of any correction factor.

The obtained data were subjected
to the analysis of variance as
described by Snedecor and- Cochran
(1967). Duncans multiple range test
(Duncan, 1955) was used to compare
among means.

RESULTS AND
DISCUSSION
The data representing the effect of
some organic manure (ie. FYM,
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Ch.M and Pa.R) on sunflower yield,
yield components and its chemical
constituents are recorded in Tables
3a&3.b and Figs. 1&1.a.
Dry Matter at Vegetative and
Flowering Stages

Data illustrated in Figure 1 show
that dry matter yields in experiment 1
at vegetative and flowering stages
were increased by application of
different organic-N sources and their
combinations compared with the
control treatment. Abdel-Sabour et
al. (1999) stated that the dry matter
yield of leaves stems and flower at
different  growth  stages  were
significanily increased by application
of different types or rates of compost.
This may be due to a decomposition
of organic matter and release of
nutrients in the available form. Also,
improvement  of soil  physical,
chemical and biological properties as
well as nutritional status due to
organic manures addition must have
contributed to the higher yield.
Tahoun et al. (2000) reported that
adding organic matter and manure
improved  soil  tilth,  supplied
appreciable amounts of P and K and
small amounts of other elements in
addition to N and increased the base-
cxchange capacity, the relative
potential fertility and organic matter
content of soil. These results are
similar to results reported by Awad et
al. (2003).
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Data also in Figure 1.a show that
addition of N as a mixture of organic
source and the mineral source A.S
significantly increased the dry matter
yields at vegetative and flowering
stages. This shows the positive effect
of the mineral source A.S which
would increase the decomposition of
organic matter and thereby release the
nutrients in available form. Moreover,
it might be also the role of nitrogen in

increasing  photosynthetic  activity
efficiency which led to an
enhancement  vegetative  growth,

probably resulting from the increase
in the activity of meristematic tissues
due to the increase in the rate of cell
division and elongation (Ibrahim et
al, 2003). El-Awag et al (1996)
found that application of urea may
increase the decomposition of soil
organic matter and thereby release the
nutrients in  available form. The
increase in dry matter production at
the different growth stages due to N
application was reported by Legha et
al. (1999); Awad et al. (2000) and
Mostafa (2001). Organic matter
FYM, Ch.M and Pa.R may have
acted as chelating agents for
nutrients. Such organic residues
contain nutrients other than N
(Table 2) which must have
contributed to their superiority over
the treatment which received the
entire N rate as soluble A.S.
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The positive effect of the FYM, Ch.M
and Pa.R was most pronounced with
the 3/1 and 1/1 ratios of organic
source / A.S. The highest dry matter
was observed from the Ch.M / A.S of
3/1 ratio at the vegetative and
flowering stages. According to the
above results, it could be concluded
that the promotive effect of the
different organic sources of nifrogen
on the dry matter and straw yicld may
follow the order; Ch.M> Pa.R> FYM.
This was more emphasized when the
materials were mixed with A.S at the
ratio of 3/1.
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Yield and its Components

The data in Table 3.a reveal that
sunflower yield “and its components
(ie., head weight, seeds weight head'
. seed yield, straw yield and crop
index) were significanily increased
due to the addition of organic-N
sources individually or combined.
The relative values of yields due to
the N fertilization treatments of:
FYM, ChM, PaR, (FYM+ChM),
(FYM+Pa.R), and (Ch.M+Pa.R) to
that regarding the non- fertilized were
as follows: 142.0, 224.0, 217.5, 188.6,
154.4 and 175.1% , respectively for
seed yield and 1955, 327.7, 261.6,

dry matter yield

2250 -
2000 -
17580 -
1500 -
1250 -
1000 -

750

»
&i"

(v

dry rratter yield (kg fed.-1)

'O vegetative
I H flowering

JJlJl

ol q”w"’”w’

Organic- N sources and their combinations

Fig. 1. Dry matter yield of sunflower at vegetative and flowering stages as
affected by organic-N sources and their combinations (ratio of 1/1)

Note: FYM: farmyard manure; Ch.M: chicken manure; Pa.R: palma residues;
mixture rate of N-application = 119 kg N ha
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& 100 % organic N- source (1/0 ratio)

getative stage

Ve

-N (3/1 ratio)
N (1/1 ratio)"
N (1/3 ratio)

AS

W 75 % organic-N source + 25%
€1 50% organic-N source+50% A.S-
# 25% organic-N source+75% A.S

DN

&1 100 % organic N- source {(1/0 ratio)

owering stage

Fi

-N (3/1 ratio)

S

B 75 % organie-N source + 25% A.
1 50% organic-N source+50% A.S

N (1/1 ratio)"

N (1/3 ratio)

S-

Al

@ 25% organic-N source+75%

2400

RN

Pa. R

AMIMMIINY

i

2100 |

rganic source and A.S

* (See notes of Figure 1 for designation of sources)

v

Fig. 1 a. Dry matter yield (kg fed.”) of sunflower vegetative and flowering stages
as affected by addition of N as a mixture of o
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Table 3 a. Effect of organic-N application as different sources and
their combinations (of 1/1 ratio) on sunflower yield and its
components (overall N rate: 119 kg N ha™)

— = y
. 2L 38 S8 3T 2L >T % B3
Nitrogen =8 22 B hz =3 53 = £2°
source o = g.:.f :g 2 o 5:? 'gnw's e
éﬁ ¥ =z 8= 4 ) 5—‘5 S £ e S
® - &)
Control — cogy+ 576 190d 762d 1991d 2753¢ 383 351
(no addition)
FYM 73.6b 717 271c¢ 1082c¢ 3892bc 4947b 278 365
Ch.M 108a 780 427a 1707a 6524a 8231a 262 379
Pa.R 124a 799 414a 1657a 5208ab 6865a 31.8 369
FYM+ChM  107a 804 359b 1437ab 5376ab 6813a 267 383
FYM+PaR 722b 678 294c¢ 1177bc 3696bed 4873bh 31.8 381
ChM+PaR 721b 726 333b 1334bc 3041cd 4375b 439 388

FYM: farmyard manure; Ch.M: chicken manure; Pa.R : palma residues
* The values followed by a different letters are significantly different at p <0.05

2700, 185.6 and 152.7%, respect-
ively for straw yields. The 100-seed
weight showed an increase but not
significant. Data also in Table 3.a
show that when organic manures
were added individually, the Ch.M
was the superior followed by PaR
and then FYM for both seeds and
straw  yields. Comparing  the
combination of the organic manures,
the data present the following
descending order: (FYM + Ch.M) >
(Ch.M + PaR) > (FYM + Pa.R) for
seed yield and (FYM + ChM) >
(FYM + PaR) > (Ch.M + PaR) for
straw yield. These results arc in full
agreement with those obtained by

Abdel-Sabour et al. (1999); Basha
(2000); Ahmed (2001); Darwish ef al. -
(2002) and Abou -Youssef and El-
Eweddy (2003). In this concern,
Russel (1973) stated that N is one of
the most important constituents of all
proteins and nucleic acids and hence
of all protoplasm and chlorophyll.
This would increase the metabolic
processes necessary for more dry
matter accumulation and enhancing
the grain hilling rate, which would
finally increase the amount of protein
in grain, thus more crop yield with
good quality of grains. Faiyad (1999)
suggested that the increasing effect of
organic manures may be due to the
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ability of organic matter in rendering
soil nutrients more available and
chelation of these elements by humic
substances.

As for the addition of N as a
mixture of organic source and A.S.,
data in Table 3.b reveal that, head
weight, 100-seed weight and seed
weight head’ of sunflower were
highest under the treatment of Ch.M /
AS ratio of 1/1. These results are
similar to those obtained by Basha

(2000), Abou Youssef and El-
Eweddy (2003), Solaiman and

Hassan (2004) and Shaban and
Helmy (2006). These results may be
due to the increase in growth
characters as shown in Table 3.b and
the photosynthetic pigments by the
application of N fertilizer and
consequently more dry matter
accumulation in the head and seeds.
Also, this is a reflection of the low
organic matter and soluble nitrogen in
the soil of the experimental site as
shewn in Table 1. In this respect,
addition of nitrogen sources and
increasing nitrogen level increased
sunflower yield per plant as reported
by Nel et al. (2000); Murad et al.
(2000); Salehi and Bahrani (2000);
Nawar and El-Kafoury (2001);
Gajendra and Giri (2001) and
Scheiner et al. (2002). The current
results are similar to those obtained
by Ibrahim et al. (2003) who found
that head diameter, head dry
weight, number of seeds/head and
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100-seeds weight as well as seed,
straw and biological vield were
increased  significantly as the
nitrogen level was increased from 0
to 30 and 60 kg fed" in the two
Seasomns.

The highest straw yield and
biological yield (9324 and 11236
kg fed.”, respectively) were obtain-
ed due to the addition of Pa.R / A.S
of 3/1 ratio. Seed yield obtained
under the application of Ch.M / A.S
of 1/1 ratio. This high seed yield is
associated with highest values of
100-seed weight, head weight and
number of seeds/head. It seems,
that nitrogen encouraged the
accumulation of dry matter during
the seed filling period of sunflower
These findings conform with those
obtained by Zubillaga et al. (2002).

According to the above results,
it could be concluded that the
promotive effect of the different
organic sources of nitrogen on the
yield and its components may
follow the order; Ch.M> PaR>
FYM. This was more emphasized
when the materials were combined
with ammonium sulfate at the ratio
of 3/1 and 1/1.

Crop Index (Seed/Straw Ratio)

The data in Table 3.a reveal
that application of organic manures
decreased crop index compared
with the control tkcatment. This
resulted. from the high relative
increase in straw  yield than
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Table 3 b. Effect of organic nitrogen source applied singly or in combination
with ammonium sulphate (A.S) at different ratios to sunflower on
its yield and yield components

Nitrogen source & Ratio of N- addition of organic source /A.S(R)
(S) 1/0 31 11 1/3 Mean
= FYM 83.8 110 154 149 124
e ChM 108 142 167 136 138
z ,§_ PaR 118 163 146 124 138
§5 Mean 103 138 156 136
= LSD at 0.05 R): 15.46 N (S): 13.39 RS: #*
-~ FYM 27.1 30.5 42.1 354 338
10 Ch.M 427 452 484 298 41.5
g 3 Pa.R 414 479 4738 387 432
E 2 Mean 37.1 41.2 46.1 33.6
i LSD at 0.05 (R): 1.455 (S): 1.259 R S; #
_ FYM 17 7.45 7.53 732 737
'g 2 Ch.M 7.80 7.60 8.48 752 785
=4 Pa.R 7.99 7.99 7.78 8.21 7.99
2% Mean 7.65 7.68 793 7.68
LSD at 0.05 (R): ns (S): ns RS:ns
e FYM 3892 4799 7840 7336 5967
2T ChM 6524 8176 9072 7644 7854
>3 PaR 5208 9324 8148 6076 7189
§ & Mean 5208 7433 8353 . 7019
LSD at 0.05 ®R): 11715 (S): 10145 RS: *
- FYM 1082 1221 1685 1414 1351
£ Ch.M 1707 1807 1937 1193 1661
= & PaR 1657 1912 1918 1429 1729
3 Mean 1482 1647 1847 1345
LSD at 0.05 R): 1284 (S): 111.2 RS: #*
% FYM 278 254 215 193 235
Ea ChM 262 21 214 15.6 213
5 ) Pa.R 312 205 235 23.5 24.7
S Micin 284 2.7 22.1 195
.o FYM 365 369 375 363 368
23 ChM 379 385 399 n 384
8 iy Pa.R 369 3n 378 368 3N
B T Mean 371 375 384 368

Yield for all N as ammonium sulfate were 92.9, 37.2 and 7.96 for head weight, seed
weight head' and 100 seed weight, respectively as well as 4144 and 1487 for straw
yield and seeds yield, respectively. Crop index for all N as ammonium sulfate was
. 35.9%. © See footnotes of Table 3 a. for codes of N-sources
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that of seed yield. Regarding the
combined effect of the organic
sources, data show that the
combination of organic sources also
decreased crop index except when
Ch.M was combined with Pa.R which
showed the highest ratio as a result of
low relative increase of straw. These
results are similar to the results
obtained by Geweifel et al. (1997).
As for the addition of N at different
ratios of source / A.S, data in Table
3.b show the order; 1/0> 3/1> 1/1>
1/3. Hence, the increase in
ammonium  sulfate  addition the
decrease was in crop index.
Seed Protein Parameters

Data illustrated in Figure 2
demonstrate .that application of
different organic sources and their
combinations significantly increased
the protein yield. The individual
effect of organic sources showed a
descending increases in the order of,
Pa.R> Ch.M> FYM. Regarding the
effect of the combinations between
the organic-N sources, the treatments
followed the order of, FYM + Ch.M>
Ch.M + PaR>FYM +PaR.

Data in Figure 2.a illustrate that
addition of N as a mixture of organic
source and A.S significantly increased
protein yield. Scheiner er al. (2002)
reported that nitrogen fertilization
increased seed protein content. The
individual effect of organic sources
showed a descending increases in the
order of Ch.M> Pa.R> FYM. This
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was more emphasized when the
materials ~ were  mixed  with
ammonium sulfate at the ratio of 1/1.
Oil Recovery and Fatty Acid
Composition

Results of o1l recovery presented
in Table 3.a and 3.b demonstrate that
application of nitrogen increased the
oil recovery. The effect of organic
sources individually showed the
following order Ch.M> Pa.R> FYM.
Concerning the effect of organic—N in
combined sources, the treatments
followed the order (Ch.M + Pa.R) >
(FYM + Ch.M) > (FYM + Pa.R). On
the other hand, addition of N as a
mixture of organic sources and A.S.
remarkably increased oil content. The
effect of adding organic sources
individually showed the order of
Ch.M> PaR> FYM. This was
markedly noted at the ratio of 1/1.

The changes in fatty acid relative
distribution of sunflower upon
fertilizing using different nitrogen
sources have been poorly studied. The
relative distribution of fatty acids is an
important attribute particularly for
marketing and  processing. In
particular, the fatty acid composition
1s known to differ between cultivars
and with environmental conditions
(Connor and Sadras,1992) and (Salera
and Baldini, 1998). Genotype and
temperature during oil formation
exert the major effect on the
proportions of oleic and linoleic acids,
whereas the effect of N supply is
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small and depends on timing of N increase in oicic acid when organic
application (steer and Seiler, 1990). nitrogen sources were applied.

With regard to fatty acid compos-  Therefore, it seems that application of
ition (Table 4), slight differences were  organic fertilizers resulted in an
evident between the two experiments, increase in total unsaturated fatty
with a slight decrease in palmitic, acids over the control. N source may
stearic and linoleic acids and an affect the rate of hydrolysis of fatty

Table 4. Effect of N source on the relative distribution (%) of main

fatty acids
Treatment ” Pallfr:l?tic Stlesa::')ic (1)?;11.: Linojgie  TU/TS"
wr Control 75 64 200 633  5.99
2 g A.S 7.7 6.2 199 632 5.97
85 FYM 5.8 60 292 570 730
22 ChM 5.7 6.1 29.1 57.1 7.30
i Pa.R 59 60 290 572 7.24
5  pyM+ChM 58 59 295 571 740
E® FYM+Pa 6.1 60 289 573 712
2% PasChM 50 59 287 580 734

FYM/A.S. 5.5 5.9 258 57.5 7.63
Ch.M/A.S. 5.6 6.0 30.0 56.1 7.42
PaR/A.S. 54 6.1 29.3 57.0 7.50
FYM /A.S. 54 59 29.5 57.1 7.66
Ch.M / A.S. 5.2 5.8 29.0 574 485
PaR/A.S. 5.8 6.0 29.7 57.3 7.37
FYM/A.S. 59 5.8 29.4 g7l 138
3: 1) ChM/A.S. 5.7 6.1 29.3 573 1:33

PaR/A.S. 5.5 6.1 29.5 57.2 747

"TU/TS ratio = (total unsaturated fatty acids) / (total saturated fatty acids).

@ see footnotes of Table 3. for codes of N-sources/ A.S : ammonium sulphate N-rate
:119 kg N ha™ for all treatments receiving N.

E: organic source combinations are 1/1

(1: 1)

1:3)

Ratio of source -N / A.S- N
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acid complexes or their transport from
the proplastid to the cytosolic
compartment. From the nutritional
point of view, a dict rich in mono-
unsaturated fatty acids has been
suggested to reduce cholesterol in
blood plasma, in that it lowers low
density lipoprotein but not high
density lipoprotein (Delpanque, 2000)
and, thus, the risk of coronary heart
disease (Grundy, 1986).
Macronutrients Uptake

Nitrogen uptake

[t is clear from the data in Table 5
that Ch.M was superior for increasing
the uptake of N in straw at all growth
stages compared to the other
treatments. The superiority of Ch.M
over all the organic manures for N
uptake can be attributed to its narrow
C/N ratio which would lead to rapid
mineralization and decomposition in
soil. Cordovil et al. (2001) reported
that incorporation of organic wastes
always led to an increase of
potentially available N in the soil.
These resulls are in agreements with
those obtained by Tahoun et al.
(2000) and Solaiman and Hassan
(2004). Data also reveale an ascend-
ing increase in N uptake in the order
of Ch.M> Pa.R> FYM for straw at all
growth stages and in the order of
Pa.R> Ch.M> FYM for seeds. As for
the effect of adding mixtures of
- organic-N sources, data show that it
followed the same ftrend of that
observed with dry matter yield. The
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treatment of (FYM + ChM) was
superior to the other treatments at all
growth stages and gave the highest
straw yield at all growth stages as
well as seed yield at maturity stage.

Regarding the addition of N as a
mixture of organic source + A.S, data
in Table 6 revealed an ascending
increases in N uptake in the order of
ChM> PaR> FYM for straw and
seeds. This was more emphasized
when the materials were mixed with
AS at the ratio of 3/1 and 1/1.
Highest straw yield was observed
from the addition of Ch.M / A.S ratio
of 3/1 at vegetative and maturity
stages, while at flowering stage it was
due to Ch.M / AS ratio of 1/1.
Highest seed yield was obtained due
to the Ch.M / A.S ratio of 1/1.

Phosphorus uptake

Data in Table 5 show that phosph-
orus uptake was increased significa-
ntly due to addition of N. This may be
due to the benefits of organic matter
supply to the soil on the basis of anion
replacement or competition between
humate and phosphate ions on the
active sites of adsorbing surfaces of
soil colloids. Solving action of humic
substances on insoluble phosphates
leading to the formation of fulvic acid
metal phosphates could be suggested
in this respect. Products of organic
decay such as organic acids and
humus are thought to.be effective in
forming complexes with iron and
aluminum compounds which
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contribute in P fixation in soils (El-
Sherbieny et al, 2003). Data also
reveale an ascending increases in P
uptake in the order of Ch.M> Pa.R>
FYM for the effect of individual
application of organic  sources.
Regarding to the effect of adding
mixtures of organic-IN sources, data
show that treatment of (FYM +
Ch.M) was superior to the other
treatments at all growth stages.

As for, the mixture of organic
source + A.S, it was observed from
the data shown in Table 7 that the
increases in P uptake followed the
order of Ch.M> PaR> FYM for
straw at vegetative and flowering
stages while it was in the order of
Pa.R> Ch.M> FYM for straw and
seeds at maturity stage. This was
more emphasized when the materials
were mixed with A.S at the ratio of
3/1 and 1/1. '

Potassium uptake

Data presented in Table 5 indicate
that K-uptake was significantly
increased due to the addition of
nitrogen as organic sources. This
was true at all growth stages. Such
positive response reflects the different
characteristics of the added organic
manures (their chemical composition
and nutritional status), hence the rate
of decomposition and the differences
in the subsequent release of included
nutrients. Also the production of
organic and inorganic acids during the
degradation of such organic materials
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(as well as humates) as a result ot the
microorganisms activities must have
contributed in a decrease in soil pH
which would reduce K fixation and
producing more chelating ions,
leading to an increase in available
forms of elements in the rhizosphere

zone. However, organic manure
addition to soil would result in
creating favorable soil physical

conditions (such as structure), which
must have affected the solubility and
availability of nutrients and thus
uptake of nutrients (Rabie et al.,
1997). These results are in agreement
with those obtained by El-Sherbieny
et al., (1999) and Mohamed (2002).
As for the combined effect of
organic-N sources, data show that it
followed the same trend observed
with P uptake. Hence, ‘the treatments
of (Ch.M) and (FYM + Ch.M) were
superior to the other treatments at all
growth stages as well as at sced vield
at maturity stage.

Based on the foregoing results, it
can be concluded that the highest
values of sunflower yield, vyield
quality and its components as well as
N, P and K uptake were obtained with
the plants supplied with Ch.M or
(FYM + Ch.M) which were superior
to the other treatments.

Regarding to the addition of
organic sourees mixed with A.S, data
in Table 8 indicate that K uptake was
significantly increased due to addition
of organic sources. Data also reveal



Table 5. N, P and K uptake (Kg fed.™) in sunflower as affected by organic sources of N and their

combinations
N uptake . Puptake K uptake
2 Maturity Maturity Maturi
Nitrogen u«? e 5 z a«f = sl
treatment - 2 2 3 z 2
= 8 w = = 4 oz 78! = = & 72 w
= =] 5 %’ - =] = 2 = ] 5 2
® 3 z & ) - H & ® = E &

Control 206c* 858 283c¢ 12.6c 183e 432d 533b 11.1d 197e

FYM 506bc 232 69.0c 294b 280de 10.8c 303a 201c 4.03d
Ch.M 143a 495 148ab 40.4ab 6.15a 229a 30.6a 289a 8.35a
Pa.R 13.7a 41,6 859bc 47.7a 444bc 158b 254a 26.2ab 6.22bc

FYM +ChM 11.8ab 345 192a 34.0ab 5.62 ab 14.2bc 33.8a 25.2ab 7.62ab

FYM +Pa.R 930abc 26.7 83.1bc 25.1bc 437bc 995c¢ 182ab 199c¢ 5.06 cd

512d 193b 13.1¢

10.5¢ 423ab 209b

23.7a 70.8a 304a

155b 57.7a 30.1a

163b 67.7a 29.2a

12.7 be 40.9 ab 23.3ab

ChM +Pa.R 9.6labc 323 52.6¢ 33.1ab 3.50cd 11.0c 15.7ab 23.3bc 4.26d 13.7bc 37.3ab 27.1ab

(See footnotes of Tables 3.a and 4; treatments followed by similar letters are not statistically different)

* The values followed by a different letters are significantly different at p <0.05
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Table 6. N uptake (kg fed.”) of sunflower as affected by organic nitrogen sources
of N and their ratios with A.S-N (N-rate 119 kg N ha™)

Nitvowen " Ratio of N-addition of organic source /A.S (R)
source (S) 10 31 11 13 Mean 10 31 11 1/3 Mean
Vegetative stage Flowering stage

FYM 506 178 187 118 133 232 543 333 547 414
Ch.M 143 241 208 144 184 495 678 723 648 636
PAR 137 162 128 748 125 416 495 570 286 442

Mean 1.0 194 174 112 381 572 542 494
LSDat0.05 R:1.202 S:1.041 RS: ns R:ns S:15.86 RS: ns
Maturity stage
Straw Seeds

FYM 691 102 139 156 117 294 376 598 468 434
Ch.M 147 213 172 136 167 404 663 665 395 532
PA.R 862 177 174 144 145 477 567 633 423 525
Mean 101 164 162 145 392 535 632 429

LSD at 0.05 R: ns S: ns RS: ns R:1191 S:ms RS: ns

N uptake for all N as ammonium sulfate were 7.17, 31.1, 63.7 and 58.1 (kg fed.™) at

vegetative, flowering, straw and seeds yield, respectively.

@ see footnotes of Table 3.a

Table 7. P uptake (kg fed.”) of sunflower as affected by organic nitrogen
sources of N and their ratios with A.S-N (N-rate 119 kg N ha™)

Nitrogen ® Ratio of N-addition of organic source /A.S (R)
sources () 1/0  3/1 /1 I/3 Mean 1/0 N 171 13 Mean
Vegetative stage Flowering stage

FYM 280 489 574 327 418 108 11.8 185 152 141
Ch.M 615 100 895 481 748 229 225 272 137 216
PA.R 444 632 383 220 420 158 184 156 178 169

Mean 446 707 617 343 165 176 204 156
LSD at 0.05 R:1202 S:1.041 RS: ns R: ns S: 3.228 RS: #
Maturity stage
Straw Seeds

FYM 294 173 332 339 285 201 187 296 215 225
ChM 297 387 320 414 355 289 268 284 188 257
PARR 254 417 566 230 367 262 333 318 216 282
Mean 282 326 406 328 251 263 299 206

LSD at 0.05 R: 8.405 S:ps  RS: ** R:2380  S:2.061 RS: **

P uptake for all N as ammonium sulfate were 3.77, 10.1, 26.9 and 22.1'(kg fed.”) at
vegetative, flowering, straw and seeds yield, respeetively.
@ see footnotes of Table 3.a
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Table 8. K uptake (kg fed.™) of sunflower as affected by organic nitrogen
sources of N and their ratios with A.S-N (N-rate 119 kg N ha™)

Nitrogen © Ratio of N-addition of organic source /A.S (R)
sources(S) 10 31 11 13 Mean 10  3/1 11 1/3 Mean
Vegetative stage Flowering stage

FYM 403 773 861 567 651 105 155 172 190 156 -
Ch.M 835 118 164 617 107 237 265 277 188 242
PAR 622 143 595 395 761 155 214 185 174 182
Mean 620 113 103 5.26 166 211 211 184

LSD at 0.05 R: 1396 S:1.209 RXS: ** R: 3.469 S:3.004 RXS:*

Maturity stage
Straw Seeds

FYM 41 567 110 9L7 756 209 214 386 287 274
ChM 694 101 114 878 931 302 339 373 249 316
PA.R 563 107 950 854 859 301 400 458 320 370
Mean 566 882 106 883 271 318 406 285

LSD at (.05 R: 2062 S:ns  RXS: ns R: 3917 S:3392 RXS: *

K uptake for all N as ammonium sulfate were 3.62, 10.9, 47.6 and 27.1 (kg fed.") at
vegetative, flowering, straw and seeds yield, respectively.

@ see footnotes of Tables 3.a

~ascending increases in K uptake in the
order of ChM> PaR> FYM for
straw at all growth stages while it was
in the order of PaR> Ch.M> FYM
for seeds. This was more emphasized
when the materials were mixed with

A.S at the ratio of 1/1.
CONCLUSION

Increasing the productivity of
sunflower crop with good seed

quality under sandy soil conditions of
Egypt was achieved not only by using
high rates of N-mineral fertilizers, but
also by better management of its
application to the soil through a
moderate level of 59.5 kg N ha™ and
manuring the soil with matured
organic materials such as CoM,
FYM and T.R. On the other hand,
such management will decrease the

enormous consumption of chemical
N-fertilizers and meanwhile will
minimize health and environmental
risks  which are  prospectively
fulfilled.
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