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ABSTRACT: Two sunflower (Helianthm' WlmlS L. n. Vidoc hybrid) 
field experiments were performed in EI-Khattanl region (Sha..t(ia 
Govemorate. Egypt) dudng 2005 season to study the dlect of organie- N 
sources and their combination as well as to compare the eflect of organic 
sources and ammonium sulfate (A.S.) as a comentional fertilizer added 
individually or in comhinations on gl"Owth. yield components. oil 
percentage as well as uptake of some macnmutrients hy plant grown on a 
sand soil. The organic sources were farmyard manure (FYM). chicken 
manure (Ch.1\I) and palma residues (Pa.R): Ch.M and (FYM + Ch.lVl of 
1/ I ratio of added N) v.ere superior to the other treatments and gave the 
highest yield. dry matter yield. NPK uptake hy plant at all growth stages 
as well as seed ~'ield at maturity stage. The promotive effect of the different 
organic sources of nitrogen on the yield and its components may follow the 
order: (,h.M> Pa.R> FYM. This was mOt'e emphasized when the 
materials were mixed with ammonium sulfate at the ratios of 3/J and 1/1 
organic source N / A.S-;\. Uptake of N, I) and K Il) sunflower plants was 
affected hy the addition of different nitrogen sources and nitrogen 
addition treatments. The highest nutrient content and uptake hy straw 
were ohtained when treated with Ch.M followed hy !'a.R at all growth 
stages. whilt.~ it was Pa.R filIIowed by Ch.l\1 for seeds. 'Olt.' oi! content was 
shown to respond to N supply hut the changes in individual fatty acids 
were not statistically difl'erent. 
Ke) words: Sunflower. sand) soil. organic manures. nitrogen sources. 

seed oil. faU)' acids. 
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INTRODUCTION 
Egypt's consumption of oi I 

increased during the pasl years. 
According to EL-Favoumv e/ (/1.

'-- ..; , 

(1999) and FAC} (2()Oh) F.gypt 
production of edible oil represents 
onl y ahout IW, of the actual 
consumption. In 200S the producl ion 
average of <;unflmver was ~9.(KJO 

Ions. whereas the consumption 
amounted to 37h.OOO tons. Sunflower 
is Ol1e of the most widely cultivated 
oil crops in the world which is grown 
!l)f edihle' oiL In !Y<)K lhe seed \vorld 
production was 2KS million and. as 
l:diblc vegetable oiL only soybean and 
rape<.,eed canola oil production 
exceeded that of sunllowcr (FAG. 
IY(9). Due to the sunt10wer ability It) 
tolerale shorl periods u( water deficit 
(Hattendorf t:r ul.. 198H) the potential 
exists for il to become an important 
crop in 'iemi-arid environments and 
\\ herever available irrigation waler is 
iilllited. 

The tilect 01 sowing dale and 
irrigation on seed yield of standard 
f!,enotype'i has been extensively 
slUli ied (l)" Amato and Giordano. 
1l)()2: Lanza er ai.. 1992: Sarno et aI., 
[t)')2: Chiaranda and [)' Andrict 1994: 

Dimic er aL 19961, whereas the 
chan!2.es in oil recoverv and latty acid 

... .',.1 

profile of sunt10wer due to fertilizing 
using different nitrogl'n sources have 
hee fl poor!) investigated. Therefore. 
!1l(\rt: (;11\' "hould hl' given ll) this crop 
10 improVe' thl productivi(\ to mce! 

the shortage oj vegclahle oils. In 
Egypt. sunl10wer is aJap!ed [0 wiele 
lypes of soils and climate conditions. 
This wide adaptability enables 
sunflower to be grown under the low 
productive soils. particularly. in the 
newly reclaimed areas in Egypt. 

The Jow rertility of dcsl'rt "oils 
qualily particlliarly the sandy soil 
needs many efrorls to improve thl'ir 
hydro-physical properties CiS well as 
their productivity. Thus. applicalion 
of organic mattel to such soils is 
needed. Organic materials conlain 
significant amounts of Illacro­
nutrients (i.e .. '\l. P ~md K). McHlY 
orgaI1lc Illdterials cnntain other 
components lhat can contribute 
significanlly In the increase in crop 
) iclds. inc1uding micro-nutrients. 

J\pplicatioll of animal waste (( I 
soils is a common practice \vhich 
when conduded judiciou"l) GIn 
provide a cost-effective uliliution 
strategy for recycling orgctllic matter 
and essential plant nutrients as wt'll ;\<., 
assist in solid wasrc disposal. The 
production benefits gained from 
animal sludge has been l'xlcnsively 
documenled (Adeghidi and Briggs. 
2lJ03: Yang ('[ {/l .. 2lJ()4: Hiltbrullncr 
et ul., 2005 and ZhOll cr af.. 1()()Sj. 

Several experiments showed that 
nitrogen fertilizer increased seed yield 
of sunflower. Basha (200U) showed a 

significanl respon"e yield of 
sunJlowcr 10 nitrogen 1L'\(.'b and i1 

highly sip.llitic1I11 il1lTeasl in ..,l'ed dud 



Za,1[3zig /. Agric. Res., Vol 35.No .(2) 2008 317 

oil vielel. EI-Zahar and El-Kal()ury 
(ll)c,il)) and EI-Zahar ('/ al.. (]l)l)l)) 

reported that the highest seed and oil 
,'ields of Vidoc cultivar ,vere obtained 
from the highest N-tertilizer of 6l) kg 
'\' fed" aml application of 20 kg '\' 
kd- I gave the highest seed oil 
recovery. Ltwlor (2002) stated that 
metabolic processes, based on 
protein, lead La increases in vegetative 
and reproduclive growth ami yield is 
totally dependent upon the adequate 
supply of nitrogen. Scheiner ('/ ill. 
(2002) pointed out that nitrogen 
ft'rtiJization arrected the seed yield 
and number of seeds per head. 
Mon,;over. yield increased by 1Y; 
when N was ddrkd, regmdJes" of the 
r,He of application. Thomas ct ril. 
(2()/l(,) reported that using sludge­
"crubber by-prodnct mixture as a 
nitnwen 

~ 
fertilizer 

'-
a 

"­
gave significant 

increase in kaf
-

area. dly shoot. root 
masses and seed yields for mature 
plants. Higher nitrogen concentraLion 
resulted in higher shoot dry maUu 
prudUl'1ion per plant and the effect 
,va" apparent from 29 day" after 
"owing (Cechin and Fatima-Fumis, 
2()()4). The difference" in dry matkr 
produl'lion were mainly attributed to 
lilt effect of nitrogen in leaf 
production and un individual leaf dry 
llIaller. 

The purpose of the current 
lc\e'-lil!.ation is Lo stud) the cftecrs of 
"O!l1C 'organic-N sources and their 
,:omhinations a" \Vell :ts tu compare 

the effect of organic sources and 
ammonium sulfate (A.S.) as a 
conventional fertilizer added 
individually or in combinations (1[) 

growth. yield components. yield 
quality. oil as well as uptake of some 
macmnutrients by plant grown on a 
sandy soil. 

MATERIAl~S AN'D 
METHODS 

Two field experiments were 
carried out Juring the season 200:" ,It 
EI-Khattara region (EI-Sharkia gover­
norate. Egypt) to sLudy tile fL'sponse 
of sunflower to some organic-N 
source" and their combination a~ well 
as "orne nitrogen "ources and nitrogen 
addition trl'atmcnts under sandy soil 
conditions. A representative soil 
"ample (0 - 30 cm) was taken before 
planting to deLemline S0111e physical 
and chemical properLies (Table 1). 
Nitrogen snllrces llsed were: 
am1110niUI11 SU Ifate (A.S) and three 
organic s\)urce10, which includcd 
fa~ll\ard manure (FY M). chicken 
l11an~re (Ch.M) and palmI residues 
(Pa.R) which i" an agro-industriai 
wastes. On.;anic-N source" ,"'ere 
appl ied at I t<J kg N ha-[ accordi ng to 
the total nitr(wen in each source. The 

C' 

chemical cornpusitions or the organic 
sources arc shown in Table 2. 

Organic source" (FYM. Ch.M 
and Pa.R) were added and mixed 
thoroughly with soil two weeks 
hclore seeding. A randomized 
complete block experimental desi~!Il 
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with lhJe'e repl icates. having J plot SunllO\ver seeds (Heliam/ws (/I lilli, 

areel e..J. '( 2.:::; m~. was used. Each plot L.) CV. Vidoc hybrid were smvll 

consisled of ~ rO\vs 50 em apart. two after soil preparalion. Seeding \Va" 
15 1hplants/hill and 20 llll between hills. carried on June • 2005. Ihe 

Table 1. Physkal and chemical properties of the soil of the experiment 

Particle size distl"ihution (11.1) Textural OM ('aCO., 

C. sand F. sand Silt Cia) class (gkg l ) 
-

(gkg J 
- ­

) 

57.44 34.67 5.92 1.97 sand 5.9 6.9 
§Cations (cillol kg-]) Anions tClllol kg-I) 

EC 

(dS ill -I) 

'" + 
~ 

W 

r-, 
+ 

OIl-~ 

'+ 
~ 

Z, 

-+ 

~ 

",' 
"1 

0 
W 

- ,..., 
0 
~ 

""'" - "'wI 

r-, 
... 

I"-­'Z 

8.00 0.52 1.2 0.7 1.4 1.6 0.0 1.8 1.5 1.6 
Available nutrients lmg kg') 

Macronutrients Micronutrients 

N P K Mn Zn eu
 
J7.5 5.16 23.2 2.30 0.68 0.43
 

<J) (1 : 2.5) soil: water suspension 
§ Soluble cations and anions in (l: 2.5 w : v) soil: water extract. 

Tahle 2. Chemical charactedstics of the organic-N sources used 
in the current stud)' 

Characte ristics FYM 

Total carbon (g kg-I) 

CiN ratio 
Total macro nutrients 

(g kg-I) 

N 
P 

K 
Total micro nutl-ients 

(mg kg I) 

Fe 
Mn 
Zn 

276 

19.7: 1 

J4.0 
2.10 
3.30 

152 
88 
62 

Pa.R 

323 
12.9: 1 

25.0 
3.70 
19.1 

473 
119 
72 

Ch.:\1 

204 
8.7: 1 

23.5 
5.80 
]0.5 

358 
219 
]98 
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plants were thinned to a single plant 
per hill after 21 days from sowing. 
Phosphorus fertilizer was added to all 
plots befme , owing at a rate of 31 kg 
P ba.-1 as supetpbosphate (6.8 % P). 
Potassium sulphate (40 %, K) was 
applied as soil application at a rate of 
99 kg K ha.- I in two equal splits, 30 
and 45 days after sowing. Nitrogen 
was added at 119 kg N ha- I according 
to the following treatments: 
First Experiment 
1- Control (without N); 2- FYM; 3­
Cb.M; 4- Pa.R; 5- (FYM + Ch.M); 
6- (F'rM + Pa.R); 7- (Ch.M + Pa.R). 
Each of the foUowing treatments 
I' ceiving two source of N (i.. 
treatments 5 to 7) received the N as a 
ratio of 1/1 (i.e. 59.5 kg N ha-J from 
each of the two concerned soUIces). 
Second Experiment 
1) Ammoniumsulf-ate (AS.) 
2) FYM, 1/0 (119.0 kg N ha -I); FYM 
! AS 3/1 (89.25 kg N ha -I as FYM + 
29.75 g N ha -l as AS.); FYM / AS
 
111 (5950 kg N ha.-1 as FYM + 59.50
 
kg N ha -las AS.) and FYM / AS 1/3
 
(29.75 kg ha -I as FYM + 89.25 kg
 
N ha -I as A.S.).
 
3) Ch.M, 1/0 (119.0 kg N ha -l);Ch.M
 
/ AS 3/1 (89.25 kg N ha -1 as CH.M +
 
29.75 kg N ha -I as AS.); Ch.M / AS
 
1/1 (59.50 kg N ba.-1 as Ch.M +5950
 
kg N ha -las AS.) and Ch.M / AS 1/3
 
(29.75 kg N ha -) as CILM + 89.25 kg
 
N 11a -I as AS.).
 
4) Pa.R, J/O (119.0 kg N ha -I); Pa.R /
 
AS 3/1 (89.25 kg N ha -I as PaR +
 

29.75 kg N ha -I as AS.); Pa.R / AS 
111 (59.50 kg N ha.-1 as Pa.R + 59.50 
kg N ha -las AS.) and Pa.R / AS 1/3 
(29.75 kg N ha -J as Pa.R + 89.25 kg 
N ha -I as AS.). 

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 (paJma residues); (2) Ratio 
of organic-N / AS (ammonium 
sulfate)-N which included ratios of 
1/0 (i.e. no AS addition), 3/1, 1/1 and 
1/3. An extra treatment was done with 
N added as AS only. Thus there were 
12 treatments representing the 
different combinations of the two 
factors (3 organic sources X 4 
different ratios) plus the AS-N 
treatment. 

Plant samples were take-n 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 
following characters: J:;{ead weight (g 
planf\ seed weight h~ad -1 (g), 100 
.eed weight (g), seed yield, straw 
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yield, bi logical yield, crop index 
(Seed yield / straw yield) x 100, 
protein (%), protein yield, seed oil 
con ent (%) artd oil yield were also 
det rmined = seed yield x oil 
percentage. 

Metho of Analysis 
Seed and straw samples were 

digested with concentrated acids. N 
determi.nation was done by the 
Kj IdaW m thad; P and K were 
determined by digestion with a 
mixture of ulfuric and perc.Woric 
acids. The analysi f plants and soil 
were detennined using the methods 
described by Black (1965) and 
Chap an and Pratt (1961). Available 
Fe, Mn and Zn were extracted by 
DTPA (Lindsay and Norvell, 1978) 

d determined using Inductively 
Coupled Pia rna (ICP) Spectrometer 
model 400 (Soltanpour, 1985). Oil 
content wao;; determin d using Soxblet 
method (AOAC, 1990). Protein 
percentage was calculated by 
multiplying the nitrogen percentage 
by the converting factor 6.25 
(Hymowitz et ai., 1972). 
Gas liquid cllfomatography analysis 
of fatty acid methyl esters was also 
done. Fatty acids were lransesterilJ.ed 
into methyl e teTS by heating in 
borontrifluoride (10% solution in 
m thanol, Merck, Darm tadt, 
GelIDany) according t the procedure 
reported by Metcalfe et al., (1966). 
Fatty aci methyl ester were 
identifi d on a Shimadzu GC-14A 

equipped with flame lomzation 
detector and C-R4AX Chromatopac 
integrator (Kyoto, Japan). The flow 
rate of the canier gas (helium) was 
0.6 ml min- l and the split value with a 
ratio of 1:40 was used. A sample of 
1~l.L was injected on a 30 ill X 0.25 
nun 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 IOaoC programmed 
by 5°C min-I until 175°C and kept for 
10 min at 175°C, then °C min-I until 
220°C and kept 10 min at ~20°C. A 
comparison b tween the retention 
times of the samples with those of 
authentic standard mixture (Sigma, 
SL Louis, MO, USA; 99% purity 
s ecific 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 orrection factor. 

The obtained data were subjected 
to the artalysis of variance as 
described by Snedecor and Co bran 
(1967). Duncan's multipl range test 
(Duncan, 1955) was used to compare 
among means. 

RESULTS AND 
DISCUSSION 

The data representing the effect of 
orne organic manure (i.e. FYM, 



321Zagazigf. Agrie. Res.) Vo135No. (2) 2008 

Ch.M and Pa.R) on sunflower yield, 
yield components and i chemical 
constituents are recorded in Tables 
3a&3.b and Figs. l&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 
coutrol treatment. Abdel-SaboUI et 
al. (1999) stated that the dry matter 
yield of leaves stems and flower at 
different growth stages were 
signiticantly increased by application 

I of different types or rates of compost. 
I "Oris may be due to a deCOl position 

of organic matter and release of 
nutrients in the availabl form. AI '0, 

impro ement of soil physical, 
chemical and biological properties as 
well as nutritional status d e to 
organic manures addition must have 
contributed to the higher yield. 
Tahoun et ai. (2000) reported that 
adding organic matter and manure 
improved soil tilth, supplied 
appre iable amounts of P and K and 
small amounts of other elements in 
addition to N and increased the base­
exchange capacity, the relative 
potential fertility and orgdniC matter 
content of soil. These result are 
imilar to results report d by Awad et 

al. (2003). 

Data also in Figure l.a show that 
addition of N as a mixture of organic 
source and the mineral source AS 
significantly increased the dly matter 
yields at vegetative and floweling 
stages. This shows the positive effect 
of the mineral source A.S which 
would increase the decomposition of 
organic matter and thereby release the 
nutlients in available form. Moreover, 
it might be also the role of nitrogen in 
increasing photo ynthetic activity 
efficiency wirich led to an 
enhancement vegetative growth, 
probably resulting from the increase 
in the activity of meristen)atic tissues 
due to the increase in the rate of cell 
division and elongation (Ibrahim et 
al., 2003). EI-Awag et ai. (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 
l11 different growth stages due to 
application was reported by Legha et 
al. (1999); Awad et ai. (2000) and 
Mostafa (2001). Organic matter 
FYM, Ch.M and Pa.R may have 
aCled as chelating agents for 
nutrients. Such organic residues 
contain nutdents other than N 
(Table 2) which must have 
contributed to their superiority over 
the treatment which received the 
entire N rate as oluble AS. 

,. 
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dry matter yield 
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, • flowering i
..-, 1750 -: 
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Fig. 1. Dry matter yield of sunflower at vegetative and flo ering tages as 
affected by or anic- sources and their combinations (ratio of 1/1) 

ote: FYM: farmyard manur ; Ch.M: cbicken manure; Pa.R: palma resid es; 
mixture rate of 1 -application =119 kg N ba-l 

Orgaoi -. source' and their com 'nations 

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 / AS 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 nitrogen 
on the dry matter and straw yield may 
follow the order; Ch.M> Pa.R> FYM. 
'This was more emphasized when the 
material were mixed with AS at the 
ratio of 3/l . 

Yield and its Comp nents 
The data in Table 3.a reveal that 

sunflower yiel ~and its components 
(i.e., head weight, seeds weight head'i 
, seed yield, straw yield and cr p 
index) were si~lcantly increased 
due to the addition of organic-N 
sources individually or combined. 
The relative values of yields due to 
the N fertilization treatments f: 
FYM, Ch.M, Pa.R, (FYM+Ch.M), 
(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 1 5.5, 327.7, 261.6, 
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FYM	 Ch.M Pa.R 

Flo\ ering sta e	 ill00 % organic - 50urce (I/O ratio) 

.75 % orgaoic-N source + 25% AS-N (3/1 ratio) 

rJ 50% organic- source+50o/ S·N (1/1 ratio)" 

12125% organic- oun:e+75'l1 A.S- (1/3 ratio) 2400 

2100 

1800 

1500 

1200 

900 

600 

300 

0
 

FYM Pa. R
Ch.M 

Fig. 1 a. Dry matter yield (kg fed:') of sunflower vegetative and Dowering stages 
a affected by addition of N as a mixture of organic source and A.S 

:Ie (See notes of Figure 1 for d signation of s urces) 
', ­

Vegetative stage 

750 

600 

450 

300 

150 

o +--IOCIO 

~ 100 % organic - source (I/O ratio) 

.75 % orgaoic-N source + 25% A. -N (3/1 ratio) 

[J 50% organic-N source+SOO/O AS- (1Jl ratio)" 

~ 25% orgauic-N sOUl"CC+75% AS-N (1/3 ratio) 
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Table 3 a. Effect of organic-N application as different sources and 
their combinations (of 1/1 ratio) on suntlower yield and its 
components (overall N rate: 119 kg N ha-1

) 

Nitrogen 
source 

...
'fJJ:, 
-­ !.w 
QJ = 
~ ~-1:1 g,. 
~ OIl 

='-' 

,-. 
"C OIl 
QJ'-' 
QJ'"
fI:l.c 

~.~ 
~ QJ .... ~ 

-.. 
.....c:,-.,
0Il0Jl... '-' 
QJ~ 
~ ~ 

1:1 QJ 
QJ.Cl 
QJ 

rr.; 

"C ,-. 
~"7 • 
... "C 
~~ 
~Ol) 
QJ~"5,-, 

."t:l ,.-, 
~"7';' ..c 
~~ 

b~ 
00'-' 

:s! 
.~ ..-.. 
~'"1. 
-"0 
~L~ 
'6il ~ 
.£~ 
0'-' 

= 

8 
'-' 
:.< 
QJ 

"0
.S 
Q., 
0 
l.o 
U 

.... ,-.., 
="C 
~ ~ = fI:l0_ 

~~ 
O~ 

Control 
(no addition) 

68.8 b;' 5.76 19.1d 762d 1991d 2753 e 38.3 351 

FYM 73.6b 7.17 27.1e lO82e 3892 be 4947 b 27.8 365 

Cb.M 108 a 7.80 42.7 a 7073 6524 a 8231 a 26.2 379 

Pa.R 124 a 7.99 41.4 a 1657 a 5208 ab 6865 a 31.8 369 

FYM+Ch.M 107 a 8.04 35.9b 1437 ab 5376 ab 6813 a 26.7 383 

FYM+ Pa.R n.2b 6.78 29.4e 1177bc 3696 bed 4873 b 31.8 381 

Ch.M+Pa.R 72.1b 7.26 33.3 b 1334 be 3041 cd 4375 b 43.9 388 

FYM: tarmyard manure; Ch.M: chicken manure; Pa.R: palma re 'dues 
>I< The values followed by a different letters are significantly different at p:S 0.05 
270.0, 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 hen organic manures 
were added individually, the Cb.:rvr 
was the superior roUowed by Pa.R 
and then FYM for both seeds and 
(raw yields. Comparing the 

combination of the organic manures, 
the data present the following 
descending order: (FYM + Ch.M) > 
(Ch.M + Pa.R) > (FYM + Pa.R) for 
seed yield and (FYM + ChM) > 
(FYM + Pa.R) > (Ch.M + Pa.R) for 
straw yield. These results arc in full 
agreement with those obtained by 

Abdcl~Sabour et al. (1999); asha 
(2000); Ahmed (2001); D3Iwi. h et al. 
(2002) and Abou -Youssef and EI­
Eweddy (2003). In till concern, 
Russel (1973) stated that N is one of 
the most important constituents of all 
proteins and nucleic acid. 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. Fajyad (1999) 
suggested that the increasmg 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 AS., 
data in Table 3.b reveal that, head 
weight, lOO-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 
appllcation 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 sile as 
shown in Table 1. Tn thi respect, 
addition of nitrogen sources and 
increasing nit ogen level increased 
sunflower yield per plant as reported 
by Nel et al. (2000); Murad et al. 
(2000)' Salehi and Bahram (2000); 
Nawar and El-Kafoury (2001); 
Gajendra and Giri (2001) and 
Scheiner et al. (2002). The current 
esult are similar to those obtained 

by Ibrahim et ai. (2003) who found 
that head diameter, head dry 
weight, number of seeds/bead and 

100-seeds weight as well as seed, 
straw and biological ield were 
increased significantly as the 
nitrogen level was increased from 0 
to 30 and 60 kg fed,l in the two 
seasons. 

The highest straw yield and 
biological yield (9324 and 11236 
kg fed.- I

, 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. Tbis high seed yield is 
associated witb highest values of 
100-seed weight, head weight and 
number of seeds/head', It seems, 
that nitrogen encouraged the 
accumulation of dry m tter during 
the seed filling period of sunflower 
These findings conform with those 
obtained by ZubiJlaga et at. (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> Pa.R> 
FYM. This was more emphasized 
when the materials were combined 
with ammonium suJiale at the ratio 
of 3/1 and 1/1. 
Crop In ex (Seed/Straw Ratio) 

The data in Table 3.a reveal 
that application of organic manures 
decreased crop ind x compared 
with the control treatment. This 
resulted. from the high relative 
mcrease in straw y~eld than 
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Table 3 b.	 Effect of organic nitrogen source applied singll' or in combination 
with ammonium sulphate (AS) at different ratios to sunflower on 
its yield and yield components 

Nitrogen sow'ce <l? Ratio of' N- addition of organic source /A.S( R) 
(8) I/O 3/1 III 113 Mean
 

.... ___ FYM 110 149
.c	 83.8 154 124
 
co-; 

Ch.M 108 142 167 136 138
 
.~ j 

PaR 118 163 146 124 138
 
~ Q. 

Mean 103 138 156 136

~~ LSD at 0.05 (R): 15.46 N (S): 1339 RS: **
 
.... FYM 27.1 30.5 42.1 35.4 33.8
 
i1J0il Ch.M 42.7 45.2 48.4 29.8 41.5
 
.~ '-' 

~~ Pa.R 41.4 47.9 47.8 35.7 43.2
 
1] Mean 37.1 41.2 46.1 33.6
 
00---­ LSD at 0.05 (R): 1.455 (S): 1.259 RS:*'::
 

FYM 7.17 7.45 7.53 732 737
 
"l:l§ Ch.M 7.80 7.60 8.48 7.52 7.85 
~:c= Pa.R 7.99 7.99 7.78 8.21 7.99g.!W 

Mean 7.65 7.68 7.93 7.68~ ~ 
LSD at 0.05 (R): ns (S): os RS: ns
 

FYM 3892 4799 7840 7336 5967
:52,..., 
il.l":' Cb.M 6524 8176 9072 7644 7854
'>' . 
~~ Pa.R 5208 9324 148 6076 7189
 

wj~ Mean 5208 7433 8353 7019
 
LSD at 0.05 (R): 1171.5 (S): 10 4.5 RS:*
 

FYM 1082 1221 1685 1414 1351
"0,...,
1:1-; 'vCb.M 1707 1807 1937 1193 1661

'~-d
 
<I.l~ PaR 1657 1912 1918 1429 1729
 

]~ Mean 1482 1647 1847 1345
 
LSD at 0.05 (R): 128.4 (S): 111.2 RS: **
 

;>< FYM 27.8 25.4 21.5 19.3 23.5
Q,l 
"l:l 

Cb.M 26.2 22.1 2L4 15.6 213
.5 ..
Q,U PaR 31.2 20.5 23.5 2.5 24.7E'-' 
u Mean 28.4 22.7 22.1 1905
 

.... ..-, FYM 365 369 375 363 368
 
5~ Cb.M 379 385 399 372 384
 
~ ~ 
8-; Pa.R 369 371 378 368 372
 
:::Jf 
o.~ Mean 37 375 384 368
 

Yield for aU N as ammonium sulfate were 92.9, 37.2 and 7.96 rOT bead weight, seed 
weigbt head-I and 100 seed weigh respectively as well n 4144 and 487 for straw 
yield and seed' ield, respectively. Crop index for ~tll N as ammonium sulfate \vas 
35.9%. q, See footnotes of Table 3 a. for codes of N-sources 
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that of seed yield. Regarding the 
combin d ffect of the organic 
sources, data show that the 
combination of organic sources also 
decreased cr p index except when 
Ch.M was combined with Pa.R which 
sh wed the high st ratio as a result of 
low relative increase of straw. These 
result'> are similar to the results 
obtained by Gcweifel et al. (1997). 
As for the addition of N at different 
rati 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 ,ulfate addition the 
decrease was in crop index. 
Seed Protein Parameters 

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

Data in Figure 2.a illustrate that 
addition f N as a mixture of organic 
source and A.S ignificantly increased 
protein yield. Scheiner et al. (2002) 
reported that nitrog n fertilization 
increased seed protein content. The 
individual effect of organic sour 
showed a d cending increases in the 
order of Ch.M> Pa.R> FYM. This 

was more emphasized when the 
matelials were mixed with 
ammonium sulfate at the ratio of 1/1. 
Oil Recovery and Fatty Acid 
Composition 

Results of oil recovery presented 
in Table 3.a and 3.b demonstrate that 
application of nitrogen increased the 
oil recovery. The eff ct 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 showe the order of 
Ch.M> Pa.R> FYM. This was 
markedly noted at the ratio of 1/1. 

The changes in fatty acid relative 
di..c:;tribution 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 
is known to differ between cultivars 
and with environmental conditions 
(Connor and Sadras,1992) and (Salera 
and Baldini, 1998). Genotype and 
tern erature during oil formation 
exert the ajor effect on the 
proportion of oleic and linoleic aei s, 
whereas the effect of N_ supply is 
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Protein yield kg fed.·1 

-e 120 
~ 

control FYM CILM Pa.R FYM+Ot.M FYM+Pa.R Ch.M+Pa.R 

Organic- N source and source combinations 

21 Protein percentage 

18 

15-cfi. 
-12 c 
Q)o 9.. 
Q. 

6 

3 

o 
control FYM CH.M PaR FYM+Ch.M FYM+Pa.R Ch.M+Pa.R 

Organic ·N source and source combinations 

Fi .2. Protein perce tage and protein yield (kg fed.- I
) a affected 

by organic-N ources and its combination~~ 

(See note' of Fig. . for esignation of sources, rate and source 
combinations) 
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Protein (%)	 ~ 100 % organic - source (110 ratio) 

.75 % organi -r source + 25% AS-N (3/1 ratio) 

CJ 50% organic·N souC'Ce+SO% A.S·N (1/1 ratio)" 

r:.il25% organic-N source +75% A.S-N (1/3 ratio) 25 

_20 
~ Q

l:! 15 
'Cjj.... 
Q 

10· =..""
5 

0 

Ch.M	 Pa.R 

Organic N- sources 

Protein yield g fe d.-I)	 t!J 100 % organic - source (l/O ratio) 

.75 % organic­ ~ource + 25%AS·N (3/1 ratio) 

ITJ 50% organic-l source+50% AS·N (1/1 ratio)" 

FYM
 

12125% organic·, source+75% AS- (1/3 ratio)_450 

], -
~ 375 
~ 

!f300 
'-" 

:5! 225 
~
 
.~
 

...=150 

.-~
 

Q 75
... 
~ 

0 

Ch.M Pa.RFYM
 

Organic N- sources 

Fig. 2 a. Protein perce lage and protein yield (kg fed.- I
) as affected by 

organic-N ource an its mixture with A.S 
(See notes of Fig. 1. for de ignatioo of sources, N rate and so ree 
combinations) 
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smalJ and depends on timing of N increase in oieic 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 (fable 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 

16:0 18:0 18:1 18:2Treatment <I> TUffS b 
Palmitic Stearic Oleic Linoleic 

ll.f' Control 7.5 6.4 20.0 63.3 5.99 
Z~ 
.... C A.S 7.7 6.2 19.9 63.2 5.97 
o .S: 
~ .... 
<.I (U FYM 5.8 6.0 29:2 57.0 7.30
 
3·S
 
o.Cl Ch.M 5.7 6.1 29.1 57.1 7.30
'I> El 
c.l 0
 
.- Col

c"Cl Pa.R 5.9 6.0 29.0 57.2 7.24 
~~ 
o >, FY +Cb.M 5.8 5.9 29.5 57.1 7.40 
"Cl"6h FYM+Pa 6.1 6.0 28.9 57.3 7.12§ .S 

~-~ 

~~ 
Pa + Ch.l 5.9 5.9 28.7 58.0 7.34< 

FYM/ AS. 5.5 5.9 29.5 57.5 7.63 

Z Cb.M/ A.S. 5.6 6.0 30.0 56.1 7.42
(1: 1)I 

~ 

Pa RI A.S. 5.4 6.1 29.3 57.0 7.50<t 
z FYMI A.S. 5.4 5.9 29.5 57.1 7.66 

I 
<lol Ch.M I A.S. 5.2 5.8 29.0 57.4 7.85~ (1: 3) 
::I 
0 Pa R/ A.S. 5.8 6.0 29.7 57.3 7.37 ....'"
0 
0 FYM/ A. . 5.9 5.8 29.4 57.1 7.39 
:=
 
~ (3: 1) Ch.MI AS. 5.7 6.1 29.3 57.3 7.33
 

PaRI A.S. 5.5 6.1 29.5 57.2 7.47 
bTUlTs-;;;tio =(total unsaturated fatty acids) I (total saturated fatty acids). 

<t> see footnotes 0 Table 3. for code of N- ourcesl A.S : ammonium sulpllat -rate 
:119 kg N ba" for all treatments receiving N. 

s: organic source combinations are III 
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acid complexes or their transport from 
the proplastid to the cytosolic 
compartment. From the nutritional 
point of view, a diet 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 
ft is dear 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 uperiority of Ch.M 
over all the oIganic manures for N 
uptake can be attriboted to its naTrOW 
C/N ratio which would lead to rapid 
mineralization and decomposition in 
soil. Cordovil et al. (2001) reported 
that incOlporatioll of organic wastes 
alway led to an increase of 
potentially available N in the soil. 
These results 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 trawat 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 5hm that it 
followed the same trend of that 
observed WiUl dry matter yield. The 

treatment of (FYM + Ch.M) 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 + AS, data 
in Table 6 revealed an ascending 
increases in N uptake in the order of 
C 1.M> Pa.R> 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 / AS ratio 
of 3/1 at vegetative and mat11fity 
stages, while at flowering stage it was 
due to Ch.M / A.S ratio of 1/1. 
Highest seed yield was obtained due 
to the Ch.M / AS ratio of 1/1. 

Phosphorus uptake 
Data in Table 5 show that phosph­

orus uptake was increased significa­
ntly due to addition of . 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 colloid . Solving action of humic 
substances on insoluble phosphates 
leading to the formation of fulvic acid 
metal phosphates could be suggested 
in thi respect. Products of organic 
decay such as organic acids and 
humus are thought tCT. be effective in 
forming complexes with iron and 
aluminu compounds which 
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contribute in P fixation in soils (El­
Sberbieny et aI., 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-N sources, data 
show that treatment of (FYM + 
Ch.M) was superior to the other 
treatments at aU growth tages. 

As for, the mixture of organic 
source + AS, it was observed from 
the data shown in Table 7 that the 
increases in P uptake foUowed the 
order of Ch.M> Pa.R> FYM for 
straw at vegetative and flowering 
stages willie 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 

ere mixed with AS at the ratio of 
3/1 and 1/l. 

Potassium ptake 
Data presented in Table 5 indicate 

that K-uptake was significantly 
increased due to the addition of 
citr gen as organic sour '. Tbis 
was true at all growth ,tages. Such 
positive response reflects the different 
characteristics of the added OlgdIlic 
manur . (their chemical composition 
and nutritional tatus), hence the rate 
of decomposilion and the differences 
in the b quenl release of included 
nutrients. Also the production of 
organic and inorgani acid' during the 
degradation of sucb organic materials 

(as well as humates) as a result ot tne 
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 EI-Sherbieny 
et aI., (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 (Cb.M) and (FYM + Ch.M) were 
superior to the other treatments at all 
growth stages as well as at seed yield 
at maturity stage. 

Based on the foregoing results, it 
can be concluded that the highest 
values of sunflower yield, yield 
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 sources mixed with A.S, data 
in Table 8 indicate that ~ uptake was 
significantly increased dlie to addition 
of organic sources. Data also reveal 
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Table 5. N, P and K uptake (Kg fed.- I
) in sunflower as affected by organic sources ofN and their ~ 

~ combinations N 
~.

N uptake Puptake K uptake. ~ 

Maturity Maturity Maturity-< ~ < < ~Nitrogen ~ rI> ~ 0- 0 IJQ 0­~ ~ f'\'
rI> rI> rI>treatment S-

~ 
S-

~ 
c:.... ~ 

ri> ri> rl> 
"'l en ::!. en en ::t en en=: ~. ~ :t. 0 q rl> 0; ....., rI> ~ 

<!l rI> -< rI> -< rI> ~ rl> ~ ~ !JQ Col rI> C1Q= Col ...~ 
~ ~ :$I <II ~ ~ 

~ 
t".

Control 2.06 e* 8.58 28.3 e 1.2.6e 1.83 e 4.32d 5.33 b 11.1 d 1.97 e 5.12 d 19.3 b 13.1 e 
~ 

FYM 5.06 be 23.2 69.1 e 29.4 b 2.80 de 10.8 e 30.3 a 20.1 e 4.03 d 10.5 e 42.3 ab 20.9 b ~ 
~ 

h.M 14.3 a 49.5 148 ab 40.4 ab 6.15 a 22.9 a 30.6 a 28.9 a 8.35 a 23.7 a 70.8 a 30.4 a 
~ 

~ 
~ Pa.R 13.7 a 41.6 85.9 be 47.7 a 4.44 be 15.8 b 25.4 a 26.2 ab 6.22 be 15.5 b 57.7 a 30.1 a 

liYM +Cb.M 11.8 ab 34.5 192 a 34.0 ab 5.62 ab 14.2 be 33.8 a 25.2 ab 7.62 ab 16.3 b 67.7 a 29.2 a
 

FYM + Pa.R 9.30 abe 26.7 83.1 be 25.1 be 4.37 be 9.95 e 18.2 ab 19.9 e 5.06 cd 12.7 be 40.9 ab 23.3ab
 

Ch.M +Pa.R 9.61 abe 32.3 52.6 e 33.1 ab 3.50 ed t1.0 e 15.7 ab 23.3 be 4.26 d 13.7 be 37.3 ab 27.1ab
 

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

:/< The vaJues followed by a different letters are significantly ditlerent at p :::; 0.05 w 
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Table 6. N uptake (kg fe<I.-I) of sunflower as affected by organic nitrogen sources 
of N and their ratios with A.S-N (N-rate 119 kg N ha- I

) 

Ratio of N-addition of organic source /A.S (R)Nitrogen <II 

soW'CC (S) I/O 3/1 1/1 1/3 Mean J/O 3/1 1/1 1/3 Mean 

Vegetative stage Flowering stage 
FYM 5.06 17.8 18.7 U.8 133 23.2 543 33.3 54.7 41.4 
Ch.M 143 24.1 20.8 14.4 18.4 49.S 67.8 72.3 64.8 63.6 
PAR 13.7 16.2 12.8 7.48 U.S 4L6 49.5 57.0 28.6 44.2 

" 

Mean 11.0 19.4 17.4 11.2 38.1 57J. 54J. 49.4 .~ 

LSD at 0.05 R: 1.202 S: 1.041 RS: os R:ns S: 15.86 RS: os 
Maturity stage 

Straw Seeds
 
FYM 69.1 102 139 156 117 29.4 37.6 59.8 46.8 43.4
 
Ch.M 147 213 172 136 167 40.4 663 66.5 39.5 53.2
 
PA.R 86.2 177 174 144 145 47.7 56.7 63.3 42.3 52.5
 
Mean 101 164 162 145 39.2 53.5 63.2 42.9
 

LSD at 0.05 R: os S: os RS: ns R: 11.91 S: os RS: os 
N upt e t r aU N as ammonium sulfate were 7.17, 31.1, 63.7 and 58.1 (kg fed: ') at 
vegetative, flowering, straw and seeds yield, respecti"Vely. 
<I> see footnotes ofTabJe 3.8 

Table 7. P uptake (kg fed.- I
) of sunflower as affected by organic nitrogen -' 

sources of N and their ratios with A.S-N (N-rate 119 kg N ha-') 

itrogcn <t> Ratio of N-addltion of oroanic source /A.S (R) 

sources (S) 1/0 3/1 1/1 1/3 Mean 1/0 3/1 1/1 1/3 Mec'ln 

Vegetative stage Flowering stage 
FYM 2.80 4.89 5.74 3.27 4.18 10.8 11.8 18.5 15.2 14.1 
Ch.M 6.15 10.0 8.95 4.81 7.48 22.9 22.S 27.2 13.7 2L6 
PA.R 4.44 632 3.83 2.20 4.20 IS.8 18.4 15.6 17.8 16.9 
Mean 4.46 UYT 6.17 3.43 16.5 t7.6 20.4 15.6 

LSD at 0.05 R: 1.202 S: 1.041 RS: us R: os S: 3J.28 RS: * 
Maturity stage 

Straw Seeds 
FYM 29.4 173 33.2 33.9 28.5 20.1 18.7 29.6 21.5 22.5 
Ch.M 29.7 38.7 32.0 41.4 35.S 28.9 26.8 28.4 18.8 25.7 
PA.R 25.4 41.7 56.6 23.0 36.7 26.2 333 3L8 21.6 28.2 
Mean 28.2 32.6 40.6 32.8 25.1 26.3 29.9 20.6 

ISO at 0.05 R: 8.405 S: os RS: *~, R: 2.380 S: 2.061 RS: ':'* 

P uptake for all a ammonium sulfate were 3.77, 10.1, 26.9 and 22.1.(kg fed: l ) at 
vegetative, Dowering, stra\\' and seed yield, respectively. 
q, see footnotes of Table 3.a 
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Table 8. K uptake (kg fed.- I
) of sunflower as affected by organic nitrogen 

sources of Nand tbeirratios withA.S-N (N-rate 119 kg N ha- 1
) 

Nitrogen <J> Ratio of N-addition of organic source IA.S (R)
 
sources (S) ]/0 3/1 1/1 1/3 Mean 1/0 3/1 111 1/3 Mean
 

}<"YM 4.03 7.73 
Ch.M 8.35 11.8 
PA.R 6.22 14.3 
Mean 6.20 11.3 

LSD at 0.05 R: 1.396 

FYM 44.1 56.7 
Ch.M 69.4 10] 
PA.R 56.3 107 
Mean 56.6 88.2 

LSD at 0.05 R: 20.62 

Vegetative stage 
8.61 5.67 
16.4 6.17 
5.95 3.95 
10.3 5.26 

S: 1.209 RXS: 

Straw
 
110 91.7
 
U4 87.8
 

9-.0 85.4
 
106 88.3
 

S: os RXS:
 

6.51 10.5 
10.7 23.7 
7.61 15.5 

16.6 

J5.5 
26.5 
21.4 
21.1 

** R: 3.469 
Maturity stage 

75.6 20.9 21A 
93.1 30.2 33.9 
85.9 30.1 40.0 

27.1 31. 

Flowering stage 
17.2 19.0 15.6 
27.7 18.8 24.2 
18.5 17.4 18.2 
21.1 18.4 

S: 3.004 RXS: * 

Seeds 
38.6 28.7 27.4 
37.3 24.9 31.6 
45.8 32.0 37.0 
40.6 28.5 

ns R: 3.917 S: 3.392 , RXS: * 
K uptake for all N as ammoojum sulfate were 3.62, 10.9, 47.6 and 27.L (kg red.- I

) at 
vegetative, flowering, straw and seeds yield, respectively. 
<1> see footnotes of Tables 3.a 

. ascending increase in K uptake in the 
order of Ch.M> Pa.R> FYM for 
straw at all growth :tage while it was 
in the order of Pa.R> Ch.M> FYM 
for se ds. Tills was more emphasized 
when the materials were mixed with 
AS at the ratio of 1/1. 
CONCLUSIO 

increasing the productivity of 
untlower crop with good seed 

quality under sand I soil conditions of 
Egypt was achieved not 0111y by using 
high rates of N-mineral Ii rLilizers, but 
also by better management of its 
application to the soil throur a 
moderate level of 59.5 kg N ha- and 
manuring the soil with matured 
organic materials "uch as Co.M, 
FYM and T.R. 0 the other band, 
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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