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ABSTRACT

The present investigation was carried out at Qalapshoo
Agriculture  Resecarch  Station, Bilqas district, Dakahlia
Governorate, Egypt, during the two growing seasons of 2004 /2005
and 2005 /2006 in sandy soil. Two field experiments were
conducted to study the effect of farmyard manure (FYM) at rates of
(16.7. 33.3 and 50 t/ha.), and elemental sulphur levels of {(Zero,
238, 476 and 714 Kg/ha.) and foliar application treatments {control.
Nofatrin, Cetrin and EM) on yield and its components and guality
of flax variety (Sakha 2). The results obtained could be
summarized as follows :

Increasing farmyard manure (FYM) rates from 16.7 up to
50 t/ha. significantly increased technical stem length, seed yields
per plant and per hectare in the first season, fruiting zone length,
stem diameter and number of seeds / capsule in the second season. .
Straw yield/plant as well as per hectare and straw with capsules
yield /ha., fiber yield /ha. fiber length, fiber percentage, fiber
strength and fineness, number of capsu!es and seeds/plam, seed
index and oil percentage in both seasons.

Increasing elemental sulphur level from Zero up 1o 714 Kg
S/ha. significanily increased stem diameter in the second season
only. Technical stem length. fruiting zone length, straw yield per
plant and per heclare, straw with capsules yield/ha. fiber yield /ha.,
fiber length, fiber percentage, fiber strength and fineness, number
of capsules and sceds/plant, number of seeds/capsule, seed index,
seed vields per plant and per hectare and oil percentage in both
S€asons.

Nofatrin application significantly increased fiber yield /ha.,
fiber percentage and fiber strength and fineness. Cetrin application
significantly increased stem diameter, straw yield per plant as well
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as per hectare, straw with capsules yield /ha., number of capsules
and seeds/plant, number of sceds/capsule. seed index. seed yields
per plant and per hectare and oil percentage. EM spray significantly
increased technical stem length in the first season only, frultmg
zone length and fiber length in both seasons.

The interaction among the experimental factors had a
significant effect on most characteristics under study, it could be
concluded that the highest straw and seed yields were obtained at
50 t FYM /ha. with 714 Kg S/ha. plus spray and with Cetrin.
whereas the highest fiber yield was achieved at 50 t FYM ‘ha. and
714 Kg S/ha. and spray with Nofatrin.

INTRODUCTION

Sandy soil is poor in organic matter and most other
nutrients.  Soil organic matter (SOM) is a fundamental and
transient component of soil that controls many chemicals, physical
and biological properties affecting soil productivity. it is primary
source of energy for soil ecosystem, and a major source of some
plant nutrients in agroecosystems. Banik et a/. (1997) studied the
residual effects of Farmyard manure ( FYM) on winter crops. In
pot experiment and they found that, yields of winter crops were
highest on plots previously given 10 t FYM + 20 Kg N ha! El-
Gazzar {1997) studied the effect of inorganic and organic N sources
on flax seed crop production. He reported that 60 Kg fed”' urea-N
gave the highest drv matter followed by pigeon and poultry
manures. However, application of ¢ither 45 Kg N or humus,
farmyard manure, sugarbeet compost and clover straw gave the
lowest yields, respectively. In another study showed that. seed.
stalk and fiber yields were higher with 10 1 farmyard manure. and
13.1 Kg P ha’' (Badivala er ol., 1998). ( Puste ¢f ol. (1999)
reported that, the highest yield was obtained with 75% NPK (100
% = 6030 : 30 Kg N : P+Os : Ks0 ha! plus 10 t FYM). Talha
(2003) studied application of sewage sludge, pouilr?' manure and
pro..essed town refuse with or without (400 Kg fed.” ) and gypsum
( 5t fed.™"), as conditioners on soil productivity. He reported that.
Keywords: Flax, Linseed. Linum usitatissimmem L., fertilizer,
farmyard manure, sulphur. foliar application. FYM. EM
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the addition of biosolids with or without agrochemicals
significantly increased the straw and seed yields and its
components of flax crop. Sulphur was used in many studies for
decreasing soil pH, decreasing soil born disease and increasing -
available nutrients. Concerning sulphur fertilizing. several workers
investigated the effect of sulphur on flax yield and its attributes,
Chaubey and Dwivedi (1995) and Hemant er al. (2000) reported
that seed yield was increased at 30 Kg 8 ha™' while Dubev ¢f al.
(1997) and Dubey et of. (2000) found that phosphorus and sulfur at
40 kg ha.”' significantly increased oil yield. Banerjee ef al. (2001)
found that, sulfur at 20 Kg ha™' and potassium at 25 Kg ha.”
produced the maximum values of growth attributes, yield
parameters, seed yield and 1000-seed weight. Kimeber e/ al.
(2004) found that, the highes: S level of 200 Kg fed" had the best
effect on technical stem length, number of capsules/plant. number
of seeds/plant. seed yield fed.” . fiber length and fiber fineness.

Furthermore. micronutrients are considered one of the
important factors for plant nutrition to protect flax plant against
adverse environmental conditions. Lu and Qu (1986) reported that
fiber yield and quality were increased with Mn, Cu, Zn and B foliar
spraying. Kineber et al. (1998) and Mostafa ef al. (1998) reported
that spraying flax plants with Zn, Cu, and Mn increased straw and
fiber yields per feddan. fiber quality. seed vield and its related
characteristics. El-Azzouni et al (2003) and El-Gazzar and El-
Kaddy (2000). In addition. plant growth prométing substances
such as Nofatrin, Cetrin, Potassium and Ascopin has been known to
play an important role to increase flax yield and its components.
Swierczewska and Sztuder (2001), Hanafy ¢/ «l. (2004) and
Mostafa and El- Deeb (2003) used magnesium, Cotngin or
Foliafeed C and Foliatreen (micronutrient) as a fertilizer in flax.
Thus, the aim of the present study was 10 investigate the effect ol
Farmyard manure rates, clemental sulphur levels and some
nutrients fobar application on the yicld, yield components and
quality of Sakha 2 flax varicty under sandy soil condition.
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MATERIALS AND METHODS
Field experiments were conducted during the two growing
seasons of 2004 /2005 and 2005:2006 a1 Qalapshoo Agriculiure
Research Station, Bilgas district. Dakahlia governorate.  The
mechanical and some chemical analysis of the soils under study are
presented in Table (1) :

Table (1) : Mechanical and some chemical analysis of the
experimental field at the two successive scasons

Available nutrients
Sand | Silt j Clay | Soil - {(ppm) Total
% 0 % | % | wpe |P[EC N %
N P K

The season

Season 1% } 9591 || 2.41 || 1.68 [ Sandy || 7.7 | 1.4 § 4.90 { 4.80 || 78.0 || 0.028
Season2 ™| 93.76  3.86 ) 2.38 | Sandy || 7.8 [ .1.5§ 5.60 § 5.60 | 62.0 | 0.03]

.

Mechanical analysis of the soil samples were performed according
to the method of Black (1982). Soil chemical analysis were
conducted according to Cottenie ef al. (1982). The preceding crop
was barley (Hordeum vulgare) in both seasons. The experiments
were laid out in a split - split plot design with four replications.
The main plots were randomly assigned to three farmyard manure
rates. i.e. 16.7,33.3 and 50 ¢ ha ™! , the sub — plots to the elemental
sulphur levels of zero, 238, 476 and 714 Kg ha.”' and the sub - sub
plots to the four foliar applications i.e. control, Nofatrin. Cetrin and
EM.

1- Nofatrin { 5% WNitrogen, 5% Phosphorus (P20s) . 0.15 %
chelated Iron, 0.15% chelated zinc, 0. % chelated
Manganese, 0.05% Boron and 0.02% Molybdate +
Spreading agents} . :

2- Cetrin { 2% Iron , 2% Zinc, 2% Manganese. 15 % Organic
acid and 3% Spreading agents) .

3- Effective Micro-organisms (EM) { photosyathetic bacteria.
lactic acid bacteria . yeasts and others mixture) .
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Source : Vents of the Ministry of Agricultural for selling Bio-
fertilizers
and the fertils.

The concentration of the foliar fertilizer was 1.0 L/300 L
water for Nofatrin, 1.0 L 7 150 L water for Cetrin and 1.0 Cm® / 11.
water for (EM). The foliar application treatments were applied in
three equal doses as foliar spray at 60, 75 and 90 days from sowing.
Tween 20 was used as a wetting agent at 0.5%. Control plants
were sprayed with water containing only the wetting agent. The
plot area was 6 m* (2 x 3 m). Sakha 2 flax variety was planted in 3
and 8 November in the first and second seasons by manual
broadcast at the raté of 143 K@ seeds ha.”' nitrogen was added 10
plots in the form of ammonium nitrate 33.5 % at the rate of 143 Kg
N ha™' on three equal doses the first at the first irrigation. the
second a: the second irrigation and the later at the third irrigation.
Calcium superphosphate ( 15.5 P>Os) at the rate of 36 Kg P>Os
ha.”', potassium sulphate (48% K,O) at the rate of 57 Kg K,0
ha.” and elemental sulphur were added to the soi! before planting.

The other agricultural practices were applied as usually done
in the ordinary flax ficlds. At maturity, ten guarded plants were
hand pulled at random from each sub- sub plot to be used in
determining the yield components of flax. Flax yields for straw,
seeds per hectare and quality were determined on the whole plot
area basis .

Data collected inciuded :
A- Straw vield and its eomponents:

1- Technical stem tength (cm.) 2- Fruiting zone length (cm).
3- Stem diameter (m.m.). 4- Straw yield / plant (g).
5- Straw yield per hectare (1). 6- Straw with capsules yield

per hectare (1),

B- Fiber vield and its components :

1- Fiber yield per plant (g). 2- Fiber yield / hectare (1).
3- Fiber length (cm). 4- Fiber percentage.

5- Fiber strength (R. K. M.). 6- Fiber fineness (N.m.).
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Fiber fincness : In metrical number (N. m.) was determined by
using Radwan and Momtaz methods (1966}
according 1o the following formula :

N.m, =¥k
G

Where : N.m. = metrical number _
N = Number of fiber (20 fibers each 10 cm)
L = Length of fiber in (m.m.)
G = Weight of fiber in (mg)

IH- Seced yield and its components :

I- Number of capsules /plant . 2- Number of seeds / capsule.
3- Number of seeds / plant. 4- Seed index (g/1000-seed).
5- Seed yield / ptant (g). 6— Seed yield / hectare (1) .

7- Oif percentage.

All data were subjected to the analysis of variance
according to the procedures outlined by Snedocor and Cochran
(1980). The mean value of treatments were compared according 1o
Duncan’s Multiple Range Test (Duncan. 1935).  Aifl statstical
analysis were performed using analysis of variance lechnlque by
means of MSTATC computer software package.

Results and Discussion

1- Straw vield and its components:

Analysis of variance show signiticant differences among
the three Farmyard manure (FYM) rates in studied the six
characteristics of straw yield except technical stem length in the
second season and fruiting zone length and stem dlameter in the
first season did not reach the level of significance.

Results indicate that addition of 50 % FYM ha.” ranked
first and recorded maximum estimates of all characteristics studied
in both seasons. Generally. the above treatments mentioned ol {lax
crop surpassed the recommended rates ol mineral fertilizers which
emphasized the potential to maximize the cost of flax production.
Generally, speaking the above mentioned findings shed light on the
significant potential economical and environmental concern of
reeveling FYM by sandy soil bioremediation and application of
agrochemicals with regard to the quality of lax plants compared to
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Table (2) : Means of straw vield and its related characteristics of flax as affected by farm yard manure rates and sulphur
. levels with foliar application in 2004 / 2005 and 2005 /2006 seasons

*and N.8. indicate P < 0.05, P < 0.01 and not significant, respectively.
Means designated by the same letiers are not significantly different at the 5% level, according to Duncan's muiltiple mngx' test.

Farmyard manure (Vha ) (Fy) | Suiphur levels (Kg / ha.) (8) Foliar application (Fo) Interactions
Charactern- ) i -
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mineral fertihizers. These results are in accordance with those
obtained by Badiyala ef al. (1998).

Concerning the effect of elemental sulphur, it is clear from
the results in Table (2) that, the maximum mean values of straw
vield and its components were obtained by increasing sulphur
levels from zero up to 714 Kg ha.”' as compared with the control
except stem diameter in the first season which did not reach the
level of significant. Addition of elemental sulphur to scil may be
led to increase micronutrients availability decreasing soil pH and
therefore increase plant uptake of these nutrients and / or affect soil
born disease and amendment the oxidation - reduction status with
FYM. These results are in agreement with those reported by
Hemant et al. (2000) and Kineber ef al. (2004). Regarding foliar
application effect, it is clear from results in Table (2) that, there
was a significant effect in straw yield and its components in all
studied traits except technical stem length did not reach the level of
significant in the second season. It is clear that cetrin application
gave the highest value in stem diameter, straw yield per plant and .
per hectare and straw with capsules yield/ha. in both seasons.
There were no significant differences in stem diameter in the
second season and straw yield/plant in the first season between
Cetrin and EM. However, EM application gave the highest value
in technical stem length and stem diameter in both seasons. This
may be due to the high concentration of micronutrients in Cetrin.
Also, EM may be contain some microbial extracts which made as
plant growth regulators. These results are in harmony with those
obtained by El-Gazzar and El-Kady (2000).

A summary of the significant interaction effects is given in
Table (3). In this Table, The highest values of the interaction for
the studied characteristics are given. Technical stem length in the
first season. {ruiting zone length, stem diameter . straw yield /plant.
straw yield 'hectare and straw with capsules yield/hectare in both
scasons. represent the sequence in order of the planting pantries
(Farmyard manure rate x sulphure levels x foliar application). It is
clear that the highest values of technical stem length and fruiting
zone length were recorded by 50 t FYM ha.”' and 714 Kg S ha™
with Cetrin spray (Fyi: x S5 X Fos).  Also. the highest  stem
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Tuble (3) : Treatments that led to highest values of straw yield and its components in 2004 / 2005 and 2005 /2006 seasons

Fyx§ Fy x Fn Sk Fo Fy xS xFo

Characteristies Seasons I'::ﬁ:::t " Treatment l"l:gl::::t ' Treatment E‘{fﬁ:::t Treatment ';I:::::' Treatment

Technical stem length (em } | 2004 03 823 Fyix S, 79.2 Fyv:x Soy 838 SinFoy 894 Fyix S;x Fou
o f 200506 NS NS NS ~.§ NS NS NS NS

Fruiting cone length (cm) 2004:03 126 | FyixS, 13.2 ﬁ Fvi x Sos 1.6 Ssx Fo, 16.4 FvixS,x Fo,
: 2005/06 17.8 Fy:x S, 16.8 Fyvi x Soy 16.4 Six Foy 16.8 Fvix 8, x Fou
Stem diameter ( m.tn,) 2004/05 NS ! N.S N.S NS 206 S8 Fo; 210 FyixSixFo;
R o 2005/00 2 Fvix S, 24 Fy: x Fos g 8 x Fou 2.90 FyixS,x Fos
Straw yield / plant () 200405 0.75 | Fvix S, 066 | FvixFo; 0.§3 SixFo: 0.76 Fyix 855 Fos
| * . 2005/06 108 . Fv:xS, 090 | Fyvix Fo; 0.9 | SisFos 132 Fy:x Sy Foy
Straw vield /hectare (1) 2004/05 8.382 Fyv.x S, 6.840 . Fy:xFo 7483 1 SuxFuos 9839  FyvixSixFo;
] . 2003/06 9,353 Fv.x S, 8489  FvixTlo; 9.332 © SasFos 12116 FvixSixFo;
Straw with capsules vield 200405 13.802 Fy:x 8, 13,852 Fvux Fo; 1366 : SianFo; 16,786 Fyvix S« Fos
/ha. 2005/06 16,300 Fy:x S, [7.065 Fvix Fus 17.307 SinFin M 513 Fyix Son Fo:

Mhere 1 N.S. = Not significant

Fyy =30t FYMha

S.=714 Kg Sha.

Fo: = Cetrin

Fo, = EM
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diameter, straw yield per plant and per hectlare and straw with
capsules yield ha.”! were obtained at 50 t FYM ha.”" and 714 Kg S
ha.!  with Nofatrin spray (Fy; x S3 X To;) and significanmly
aftected by the interactions (Fy x S), (F'y x I'o) and ( 8§ x l'0) in
both seasons except stem diameter in the first season for ( Fy x §)
and (Fy x Fo) interactions. These results agree with those of
Chaubey and Dwivedi (1995).

B- Fiber yield and its components:

Statistical analysis revealed significant differences among
the three Farmyard manure rates in all fiber characteristics except
tiber vield / plant did not reached the level of significance in both
seasons. Data in Table (4) illustrated that adding 50 t FYM ha
gave the highest values of fiber yield ha.”, fiber length, fiber
percentage, fiber strength and fiber fineness compared with the
other 1n both seasons. This may be due to the amount of the
nutrients available for the plants increased with the high level of
FYM by mineralization of the organic materla(s in addition to some
organ acids from FYM degradation and ammoj acids which enhance
plant growth and fiber amounts and length. ‘Similar results were
also obtained by Talha (2003).

Respecting the effect of elemental sulphur levels were
significant differences in all fiber characteristics were obtained
except for fiber vield / plant, did not reach thie leveled of
significance  in both seasons. Data show that in Table (4)
increasing sulphur levels from zero up to 714 kg ha.”' caused an
increase in fiber yield ha.! | fiber length, fiber percentage. fiber
strength and fiber fineness. This may be due to that the presence of
sulphur enhance flax growth by decreasing the soluble salts at the
root zone, decreasing the soil pH which Jed to increase some
nutrients availability i.e. phosphorus and micronuirients and role of
sulphur in the plant as macronutrients and oxidation- reduction
potential in the soil and plants. Similar findings. were reported by
Hemant ¢r al. (2000) and Kineber e/ «f. (2004).

- Generally. foliar application eftect is clear from the results
in Table (4) which indicated that , there was a significant eftect on
{iber vield and its components in all studied parameters except fiber
vield / plant in both seasons and fiber length in the first season. it



Table (4) : Means of fiber yield and its related characteristics of flax as affected by fa-rrﬁ }nrd manure rates and sulphur

el levels with foliar application in 2004 / 2005 and 2005 /2006 scasons
Farmyard manure Sulphur levels Foliar application S
: [nteractions
Character- 3 (t/ha.) (Fy) {(Kg/ ha}(S) (Fo)
Lo - y
istics & . ] - Witho - |- i i Fy | Fyx | Sx | Fyx
Sig- 16.7 333 50.0 | Sig. 0 28 476 Sig. | - | Nofatrin | Cetrin EM : ;
: 1 . ut . ‘ xS | Fo ; Fo | SxFo
Fiberyield/ § 0403 I NS | 007 008 | 009 [NS| 007 | 008 | 008 NS | 007 0.09 008 FNS|NS|NS| NS
S plant (g) os/06 fns | oo | ol 002 NS 010 | ot | ot NS | 010 02 o1 | NS|NS[NS$S| NS
SaFiber yicla/ | 0405 | ** | 0.926¢ | 0977b | 1.0a2a§ ** |D.765d | 0938 | 0.985b *+ 108584 | 1.070a 0971y * | * | * | °
S:_ hectare (1) | 05/06 | o+ [ 1.097¢ | 13336 | 1480a ] ** [ 1.057d [ 1372¢ | 14090 ** {1084 | 14712 1330 | ¢ | .
M Fiber length | 04/05 | * | 680¢c | 692b | 73.4a | ** | 650d | 665¢c | 1546 NS | 692 70.7 71 S NS [NS| -
12 (em) 0506 | * | 692c | 7586 ' 303a-] ** | 635d | 686c | 77.0b * | 700c | 743b 83308 * [ | .
> Fiber 0405 B+ T 160 | 162b | 166a [ <7 1152c | 16.1b | l62b = 150¢ | 1742 62b § ¢ | * 1 * .
&: percentage  f1 05406 |+ 170¢ | 183b . 190a | ** } 173c | 180b | 185b [ anie | 19.2a 183p § * | e .
[Fiber strength {| 0405 [ *¢ - 683¢ | 7046 | T33a || ** | 67.6d | 69856 | 7136 les2c | niu oib | * Pt | ¢ .
> . :
L (R K M) 0506 | ve oy 733 | 753k L 7da e | 724d | e | 7660 e | 7354 | 716a 786 8 ° o0 oo .
sz.bc.r fineness J| 0405 | += | 3192¢ 4 52520 [ 3330a ] *0 | 3116d] 5194¢ ] 32620 ¢ {31p.5¢ | HO92 i RS ILS T S
S (Nm) 0506 § *» | 390.1¢ ' 40120 ’ 4103a f = [3737d | 916c | 41240 e (3705 | 42570 1 4009b Fa0aTH ] oo |t
[: | o _ |
]
e

J. Agric

“** and N.§. indicate P < 0.05, P < 0.01 and not significam, ressectively.
Mveans designated by the same letters are not significantly different at the 3% fevel, according to Disnican’s multiple range test.
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Table (5) : Treatments that led to highest values of fiber yicld and its components

in 2004 / 2005 and 2005 /2006 seasons

Fyx$§ Fyx Fo SxFo FyxSxFo
"ha isgics Seasons . . ‘ . .
Characteristics e Ii:ﬁ:::‘ Treatment I;'Lgl:::t | Treatment }-‘l:ﬁ::' : Treatment }‘I:ﬁ:::' Treatment
Fiber _\'ield / ha. (l} 2004705 - 1.187 F_\'_: xSy 1.287 I‘ F_\'; X‘FD: 1.320 ‘ Six FOJ 1.387 F.\"_! NS F('l:
2005/06 1.687 Fvix S, 1.590 | FyixFo: 1.510 Ssx Fo- 1.720  FxaxSyxFoo
Fiber length (cmy §| 200405 | 837 { FwixSy | NS . NS NS NS 871 | FyixSixFou
2005/06 94.9 Fyax 84 91.5 Fv; x Fo, 908 i SixFoy 1042 | FvixSsx Foy
Fiber percentage [ 2004/05 18.9 Fy: X Sa 180 | Fy;xFo: | 175 | SixFor f 199 . FyixSixFo:
200506 § 12.8 Fy: x S 200 ! FysxFor § 190 | SexFoy | 221 | FysxSyxFos
Fiber strength 2004/05 82.4 Fy: x S¢ 80.2 FysxFo: { 790 | SixFo: 828 | FysxSixFo
{(R.K. M.} 200506 882 Fvix S 86.0 Fy:x Fo- %50 | SixFo 886 : Fyix Sax FU?J
Fiber fineness [ 200403 | 3864  FraxSs | 3800 | FyixFo: | 3790 | SixFor | 3486  FvixSix Foy
i (N.m.} | 00506 § 4833 FyvixSe f 4781 ' Fy:xFor | 4690 ' SixFo: | 4853  FyinSexFop
Where : N.S. = Not significam Fy:=501FYM'ha S4=714KegS/ha.  Fo:u=Cetrien Foz = Nofatrin
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must be conciuded that Nofatrin application recorded superiority in
fiber yield characteristics when compared with the control.
Moreover, Nofatrin traits. gave the highest values for fiber yield

a.’!, fiber percemage and fiber strength and' fineness in both
seasons. While, EM trait gave the highest value in fiber length in
the first season and did not reach the level of significance in the
second season. There were no significant differences among Cetrin
and EM in fiber percentage, fiber strength and_ﬁber'ﬁheness in
both seasons. This may be due to that EM contain micro organisms
that produce regulator ‘materials enhance . fiber length and fiber
percentage. The present ate in full agicement with those obtained
by El-Gazzar and El-Kady (2000).

A summary of the significant interaction LnLLl‘s i given in
Table (5). In this Table, the highest values.ol the inkeraction lor the
studied characteristics are given fiber yield /ha. , fiber length, fiber
percentage, fiber strength and fiber fineness in both seasons .
represent the sequence in order of the planting pantries (farmyard -
manure rates X sulphur x foliar application). It is clear that the
highest values of fiber yield/plant, fiber percentage, fiber strength
and fiber finencss were recorded by 50-1 FYM /ha. and 714 Kg
S/ha. with Nofatrin spray ( ky; x 84 x Foz) and significanuly
affected by the interactions (Fy x-S) , (Fy x Fo) and (8 x Fo) in
both seasons. Also, the highest fruiting zone iength was gbtained
at 50 t FYM/ha. and 714 Kg S/ha. with EM spray (Fy3 x §4 x FO,)
and significantly affected by the interaction (Fy x S) in both
seasons. While, the interactions (Fy x F0) and (S x Fo ) in the
second season only. Similar findings were nhlamed by Chaubey
and Dwivedi (1995). :

C- Seced yield and its components :

Data presented in Table (6) clearly show that seed yield and
its components were significantly affected by farmyard manure
levels in all characteristics studied except pumber of seeds
/capsules in the first season and seed yield per plant and per hectare
in the second seasons. did not reach the level of significance,
results showed that adding 50 t FYM /ha. gave the highest values in
all characteristics under study in both seasons. This mav be due to
that the high level of farmyard manure increased 1avorable
characteristics of the soil i.e., water holding capacity and available



Table (6) Means of seed yield and its related characteristics of flax as affected by farmyard manure rates and sulphur

levels with foliar application in 2004 / 2005 and 2005 /2006 seasons

) Farmyard manure (Vha.} {Fy) Sulphur levels (Kg / ha.) (S) Foliar application (Fo) Interaction
(‘hn:?:slerls- Season T l i FY | Fv T Fy
Sip. | 167 | 33 | s00 Fsg | o B8 | 4% 71a Posig | Withew DNl | e | oem B0 L i 'S
. S | Fe Fo | x Fo
Numberof ) 0405 § ¢ § 756 | 76b | 114a ) * | 72¢ | 75¢ | 83b | 108a § * | 76b | 93a | 952 | 8Boa o | o |+ | e
capsules "plant || 0506 * 96 b 108ab | 1l.2a . 96¢c . 104b 1.2 a 11.6a * 96¢ !.I.2 b | 1203 | 100¢ * . . [ *
Number of seeds | 0405 INS | 4.4 44 47 » |.38¢-|-a4b | 47ab | 08 J.* | 40c | 34b | 508 [ 46b ] * [NS|[ v | -
‘capsule 0506 | » | s57c¢ | sobp | 628 § * | 524 | S6c | 60b | 70a § * | 57b | 58b | 65a | s8b f ¢ j ¢ f v | ¢
Number of sceds | 04/05 | * | 324c | 352b | 4a8a | * | 280c | 368b | 424a [ 428a § * | 340c [ 376b [ 4t6a | 3686 f * [+ | ¢ | ¢
. plant 0506 § * | s96c | 684b | 7328 § * | 5444 | 640c | 704b | 7922 § * | 5884 | 664b | 804a |624cf o | o [ o | o
Seedindex | 04/05 f ¢ | 735¢ | 7840 | 8422 F ¢ | 72c¢ | 7.74b | 807ab | 8462 | * | 7.62c | 795ab | 8478 [77abcf [} ¢ | *
| (ui000-seed) [ 05/06 | * | 835b | 881a | 907a | * | 838b | 8762 | 888a | 8978 ] * | 86'b | 8452 | 895 [ 856D ) | v | ¢ |
Seedyieid/ | 0405 | * | 0190 | 0190 | 035a | ** | 0.16¢ | Ga9bc [ 025b | 038a INS| 019 [ 025 [ 031 | 022 [NS|{NS| * | NS
__plam (g) 0506 [NS | 037 | 041 | o041 |+ | 030b | 040a | 041a | 0485 ] ¢ | 033c | 044 | 044a O36bf§ * | * NS/ °
Seed vield 0405 Jl * " 1a95c ! 1687b - 17528 f ¢ l1466d ! 1590c | 1704b | 17708 | 0 | 14280 ) 17330 | 1762 [ 1e09c) ¢ b+ {0 i ¢
hecare (1) J 0506 N8 2143 | 2157 2295 | ++ | 192td | 1943¢  2278b ! 2650a | ** | 18439 2236b ;25202 |2193c] * INS| ¢ | *
Oil percentage || 040 || * © 400¢c 4056  dloa | * | 390d | 400c 410b | 420a | ¢ | 39.0d | 400¢ | 420a | 4L0b{ * | * | ¢ | °
0506 || * ansc i 4ton | arsa f » | 390d | 4085c  415b | 4308 | o | 3950 | 405¢ | 4250 Jarsa | e fe N e
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* **and N.S. indicate P < 0.05, P < 0.0 and not significant, respectively.
Means designated by the same lctters are not significantly different at the 5% level, according to Duncan's mulitiple range tes.
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nutrients especially the studied soil was sandy in texture. This
linding are in agreement with those obtained by Talha (2003).

Relatively the etfects of the four different sulphure levels
on seed yield and its characteristics is presented in Table (6). The
results indicated that increased sulphur application from zero up to
714 Kg /ha. significantly increased number of capsules/plant.
number pf seeds/ capsule. number of seeds/plant, seed index, seed
yiclds per plant and per hectare and oil percentage in both seasons.

From the previous knowledge there are three amino acids
needs sulphur in their stricter as well as oil need sulphur for
complete formation. This finding agree with those obtained b
Kiniber et al. (2004).

Concerning foliar apphcatmn effect, data show significant
differences in seed yield and its related characteristics in both
seasons except seed yield /plant in the first secason did not reach the
level of significance, Table (6). Results indicated that Cetrin
treatment ranked first and reccorded maximum estimates of number
of capsules / plant, seed index. seed yields per plant and per hectare
and oil percentage in both seasons, without significant differences
among Nofatrin, Cetrin and EM for number of capsules/plant in the
first season and Nofatrin and Cetrin for seed index and seed
yield/plant in the second seasons.

‘This may be due to foliar application for some nutrients
help plants cultivated in’ the sandy soil to absorb micronutrients
which preduce healthy plants.  These resulls are in partial
agreement with those obtained by El-Gazzar and El-Kady (2000).

A summary ‘of the s;gmhcantly interaction eftects among
the three experimental factors is gi ven n Table (7). In this Table
he highest values of the studied characteristics are given. Number
of capsules/plant. number of seeds/capsule, number of seeds/plant,
seed index, seed yield/plant in second seasons, seed yicld/hectare
and oil percentage in both scasons, were aficcted signiticantly by
the interaction (Fy x S x Fo). The highest values of them were
achieved by 50 t FYM 'hal and 714 Kg S/ha. with Cetrin (Fyz x Sy
x Fos). The interaction (Fy x S) affected significantly all studied
characteristics except seed yield/plant in first season. The highest
values were achieved by 50 t FYM /ha. with 714 Kg S/ha. The
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Table (7) : Treatments that led to highest values of seed vield and its componcnts
in 2004 / 2005 and 2005 72006 seasons

Fyx$§ Fy x Fo ° SxFu Fy xS xFa
Characteristics Seasons Highest : Treatment Highest Treatment ‘Highest ‘ Treatment H.ighest Treatment
values values values villues
Number of capsules / plant | 200405 | © 1538 " § FyixS, - 133 . Fy;xFo; 135 . SixFos 2.0 Fyvix Sy xFos
2005/06 140 | Fysx8, | 148 | Fy;xFos 132 S.x Foy 196 | Fy; x Sa % Foy
Number of seeds /capsule 2004/05 35 ~Fy: x.S; N.S l N.S 7.1 S;xFo; 7.5 Fv; xSy x Fos
2005/06 9.3 Fyix S, 7.0 ! Fv; x Fo; 8.1 S; x Fo; 9.5 Fys x S, x Fox
Number of seeds / plant 2004/03 +8.0 Fvix S, 49.2 vy x Fos 336 Six Foz 76.0 Fys x §; x Fo:
___ L 2005/06 86.8 Fyix Sy 90.4 Iy; x Fo: 872 Six Fou 137.2 1 Fys x 8y % Foy |
Seved index (g/1000-seed) 200405 9.4 Fvix §, 86 Fvix Fo; 8.5 Sax Fos {1X}] ! Fy:n S;x Fus
_ _ 2005/06 9.3 Fyax S, 97 FyixFo; | 9% SyxFo; | 112 T FvinSixFo
Seed yield / plant {g) 2004/03 NS NS NS NS 0.74 Six Foy NS FyixSyxFo
s _ 200506 | 064 FyixS, 055  FyixFo f NS . NS | 002 FnaSixFoo
Seed yield /hectare (t) 200403 1,043 Fyix 8 2276 Fvix Fou 2219 S:x Fox AL Fyix 8;xFo.
P 200506 | 33210 FyxS, | NS NS 4157 SixFoy | 4185 | FyinSinFo|
Oil percentage 200405 46.7 Fy:x S, 44,0 Fvix Fou 456 ! SyxFoy 478 Fyix Sy x Fo.
200306 47.3 Fyix §, 45.1  FvyxFo. 4y SixFo 485 Fyix 8y x Fo:

Hilere : N S, = Nol significant

Fy; =50 t FY M ha,

S, * 714 KgS-ha

Foj = Cetrien
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interaction (Fy x Fo) affected significantly number of
capsules/plant, number of seeds/plant. seed index and oil
percentage in both seasons, number of seeds/capsule and sced
yield/plant in the second season and seed yield/ha. in first scason.
The highest values were achieved by 50 t FYM/ha. with Cetrin (Fy;
x Fos3). The interaction (S x Fo) affected significantly
characteristics under study in both seasons except seed yield / plant
in the second season. The highest values were recorded by 714 Kg
S/ha. plus Cetrin spray (S; x Fo3). These results agree with those
of Chaubey and Dwivedi (1995).
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