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ABSTRACT

This study was conducted to determine the effects aiitrogen and sulphur applications on the yield andquality of
fenugreek in Van, Turkey in 2006 and 2007 growing sesons. Field trials were designed in Completely Raomized
Block Design with three replications at the experirantal fields of Agricultural Faculty of YUzunci Yil University. In
the study, plant height (cm), the number of branche (branch plant?), first pod height (cm), the number of pods (pod
plant™), the number of seeds in the pod (seed pdd pod length (cm), thousand-seed weight (g), segild (kg ha?),
protein content (%) and protein yield (kg ha') were determined. The all growth and yield parametes except for
thousand seed weight were significantly affected hyitrogen fertilization. All the parameters exceptfor the number of
branches, pod length and thousand seed weight weaéfected by sulphur fertilization.The highest seed iglds (853.0
and 815 kg ha') were obtained from 90 kg N h&d and 20 kg S h&applications in 2006 and 2007, respectively. The
highest protein content (24.2 %) was obtained fron®0 kg N ha! and 40 kg S hd applications in both experimental
years.
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INTRODUCTION were studied in germinated fenugreek seeds whiah ar
considered to be more beneficial than dried seBist (et

al., 2005). Fenugreek has a high proportion of ginot
(approximately 20-30 %) as well as amino acid, 4-
hydroxyisoleucine, which has high potential for Llns-
stimulating activity.

Fenugreek Trigonella foenum-graecurh.), belongs to
subfamily Papilionaceaeof the Leguminousfamily, is an
erect annual herbaceous plant that grows up to010rB
height. This species is indigenous to western Asi south-
eastern Europe (Sulieman et al., 2008). Becausdibfe and

medicinal values of its seeds, it has long beenelyid In Turkey, fenugreek is widely cultivated as a spatop
cultivated in Asia, Africa and Mediterranean coigdrfor a for a long time. Production area of fenugreek iswtB850
long time (Amin et al., 2005). hectares and an annual seed production is about thd3.

A'verage seed yield is about 1180 kg'fia 2004 (Bayram et

Nowadays, the number of the plants used for medic : . S
purpose is about 35.000 species. The large maj(8y%) %i(,pozr(t)i?gbsltir:STSrrIZyO;;hvielT ost important indiastand

of the world population use the plants in treatmeédme-
fourth of the modern pharmacopies is pure substaticat Nitrogen fertilization has become the key inputfaod
omitted from plants (Anonymous, 2010). Most of filents production. Nitrogen is a common plant nutrition ieth
used for this aim have been collected from natund a promotes vegetative developments in plants. Thantpl
production of them is limited, unfortunately. nutrient is also important for producing herba,iuol and
seed yields in medicinal and spice plants (Ceyl895).
Sulphur (S) is of the major plant nutrients forigreegumes.
Sulphur plays a vital role in plant metabolismcdinstitutes

e . . . the main element of amino acids such as cysteirgt an
lipids and edema (fluid retention) of the legs. kgneek is methionine, which are of essential nutrients. Sutphas

ﬁlssgegeodosd hS;VlgC: s(?;odr:etzrr)c/)nag)t:r% fsoérggvn\:ﬁgt Em'. Itimn 'alii' positive effects on the root growth in plants. lartgcular,
9 " this element positively affects nodulation in legurorops

Seeds of fenugreek are used locally as yellow dye i

. . . 7~ (Kacar, 1984).

cosmetics and medicinal purposes. Fenugreek isod goil

renevator and is widely used as a green manureglgadi et The objective of this study was to assess the tsffet

al., 1999). Fenugreek is used as a spice, vegetailea nitrogen and sulphur levels on the vyield and yield

medicinal plant. Since antioxidant properties haween components of fenugreek cultivated in Van ecoldgica

linked to health benefits of natural products, spobperties conditions.

Fenugreek(Trigonella foenum-graecurh.) has a long
history of medicinal uses in Ayurveda. It is welldwn as
traditional medicine for diabetes, indigestion, valion of
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MATERIALS AND METHODS

Fenugreek cv. Gurarslan was used as seed maiEhial.

seeds were provided from Department of Field Crop

Faculty of Agriculture of Ankara University. Theikmn the
experimental area was sandy-clay-loam texture, trel

S

chosen were measured. Harvest was carried outlatfeluly

in both years. Harvested plants were dried in shade
throughout 3-4 days on the field. They were thrdstend
Seed yields were calculated for plots.

The data obtained from the trials were subjected to

potassium content was 560.1 ppm. Phosphorus contestatistical analyses in Completely Randomized Bloekign.

(595.2 ppm) of the soil was adequate; organic mdge
1.51), nitrogen (% 0.078) and salt (%0.072-0.09dntents
were low. Total lime content (19-21.9 %) was higid ahe
soil was light alkalin (pH 7.8).

In the experimental years, the amount of rainfalthe
second year (349.4 mm) was lower than the first y424.1
mm). Average rainfall for long years was 385.7 nitwerage
temperature values were about 10.0 °C,’@.%nd 9.0 °C for
2006, 2007 and long years, respectively. It was@ @8 in
2007 trial year, while average rainfall amount 889 mm
in summer growing season (April-August) of 200@ltgiear.
Also, rainfall distribution to months was irregular both
years. Relative humidity was higher than the lorgarg’
average (57 %) in both years (59.6 -60.9 %) (Anomysn
2008).

Field trials were conducted in the fields of Yuzangil

Average values were compared by LSD % 5 (Dlzgilaie
al., 1987).

RESULTS AND DISCUSSION

All the growth and vyield parameters were signifityan
affected by different nitrogen doses in both yearxgept for
the number of seeds per pod and pod length in first
experimental year. Plant height, the number of ¢nan, first
pod height, the number of pods, pod length, the brarmof
seeds in per pod, thousand-seed weight, seed \selek]
protein content and protein yield increased witbréasing
nitrogen levels.

The effects of different sulphur doses applicationshe
seed and protein yield in fenugreek were found iBaamt
statistically except for the number of branchebath years.
Plant height, the number of pods and the numbeeedls per

University according to Completely Randomized Blockpod in 2006, and first pod height, pod length, gand-seed

Design with three replications in the growing sessof

weight and protein content in 2007 were found stiatlly

2006 and 2007. In the study, four different nitnoge significant (Table 1).

(Ammonium sulphate 21 %) doses,é\0, N; = 30, Ny= 60

and Ny =90 kg N h&) and three different sulphur doses (So=
were applied. Sowing dates

0, S=20and $ 40 kg S h'ég
were 4" April in 2006 and ¥ April in 2007. Seeds were
sown by hand with 25 cm apart in eight lines pat.pbeed

rate was 30 kg hd In this research, plot sizes were 3 m i
length, 2 m in wide and total plot area was % Tiple super

phosphate (TSP) fertilizer (46 % TSP) was appledlots as

60 kg ha™ at sowing. In this study, irrigation was made
times in 2006, and 8 times in 2007. Weed contra made a

few times during both years.

n

Plant Height

Plant height of fenugreek was affected significantl
(P<0.05) by the experimental years (Table 1). Phaights
were 40.5 and 38.9 cm in 2006 and 2007, respegt{Uelble
2). Different nitrogen doses affected the plantghei
significantly (P<0.01) in both years (Tablel). Thighest

ant height .2 cm) was obtaine rom a
-plant height (42.2 cm) btained f 90 kg N'h

application in both experimental years. The lowpknt
height was obtained from the control plots as 33 cm
for 2006 and 2007, respectively (Table 2). Planiglite

Before harvesting, two edge rows and 50 cm fronheagycreased with increasing nitrogen doses. In previstudies

plot heads were discarded as side effects. Aliptbts were

evaluated on 3 frarea. In the trial plant height, the numbe

of branches, first pod height, the number of péls,number

related to fenugreek; Data et al. (2005), Rathorel a

'Manohar (1990), Selverajan and Chezhiyan (2001pp#h

and Maity (2004) and Sharma (2000) reported thantpl

of seeds per pod and pod length in 10 plants rahdompeight increased by increasing nitrogen doses.

Table 1. The significant F values of the treatments andt theeractions for the yield and yield componeint§enugreek

Plant Number First Number Number Pod Thousand- Seed Protein Protein
Years height of pod of pods of seeds lenght seed yield content yield
branches height in pod weight
2006 *% *% *% * * *% *k *%
Nitrogen 2007 *% *k *% *% ** *k * *k *k *k
(N) M eans *% *% *% *% *% **% *% *% *%
Sulphur (S) 2006 * * * * * ki
2007 *% * * *% **
Means * * * *% *% * *%
Year (Y) * ** ** **% **% * *%
2006 b
NxS 2007 * *x *
Means * i
N X Y * **% * *% * **%
SxY
NXxSxY ** *

* significant at R0.05 level ** significant R0.01 level
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There were significant differences among the sulphuwplots (Table 2)Previous studies (Data et al. 2005; Thapa and

applications by means of plant height values oftifgaek in
2007 (P<0.01) and two year’'s average (P<0.05). Hewe
the effect of sulphur application was not signifitéan 2006
(Table 1). The highest plant height (40.8-40.0 ongs
obtained from 40 kg S Haapplication in both years. The
lowest plant height value (40.3-38.3 cm) was olgtdim 20
kg S ha application. Plant heights were increased b
increasing sulphur doses. In the previous studiéstad to
sulphur application in fenugreek, Jat and Shaktai@@01)
and Nehara et al. (2006) reported that the highlast height
was obtained from 100 kg fiand 50 kg ha S applications,
respectively.

Nitrogen x sulphur fertilizer interaction was found
statistically significant (P<0.05) in 2007 (Tablg. IThe
highest plant height values in this interaction evebtained
from 90 kg N h& and 40 kg S hhapplications with 43.6
cm; the lowest value was obtained in the controtgpand 20
kg S h& application with 35.6 cm (Table 2).

Number of Branches

There were no significant differences in the numbgr
branches between the experimental years (TableTH$.
effects of nitrogen doses on the number of branabfes
fenugreek were statistically significant (P<0.01) both
experimental years and means of years. As the siighe
number of branches (2.8 branch pljnivas obtained in 90
kg N ha® application in 2006, 60 kg N Haapplication gave
the highest number of branches (2.8 branch P)ant2007.
There were no statistical differences between &0 % kg
ha' N applications for the number of branches in 2007
lowest values (2.5 and 2.4 branch pfarwere obtained from
control plots in both years (Table 2). The numiddsranches
was increased by increasing nitrogen levels. Simésults
have also been reported by Data et al. (2005) daghd and
Maity (2004).

The effect of different sulphur levels on the numbé
branches of fenugreek was not significant in theegixnental
years (Table 1). As the values changed betweemri62.7

branch plarit for first year, the all sulphur applications gave
2.6 branch plarit for second year (Table 2). Apart from our

results, Jat and Shaktawat (2001) and Nehara €R@06)
stated that there was relation between
applications. They obtained the highest numberrahthes
\1/vith increasing sulphur levels up to 100 kg'bad 50 kg ha

First Pod Height

The results indicated that the effects of nitrogemd
sulphur applications on the first pod height wesdistically
significant (P<0.01) in the experimental years (€ah. First
pod heights of fenugreek were 17.5 and 17.0 cr2@®6 and
2007, respectively (Table 2).

the sulphur

Maity 2004) supported our results.

There were statistical differences (P<0.05) amomg t
sulphur doses on the first pod height of fenugrieeR006
and in average of the years; but no significanfed#inces
were found in 2007 (Table 1). As the highest firstl height
17.8 cm) was recorded in 40 kg S'tapplication in 2006,
irst pod heights of 17.2 and 17.3 were obtainednflS, and
Sy applications, respectively (Table 2). The firstdheight
increased with increasing sulphur levels. Simiksults were
obtained by Jat and Shaktawat (2001) and Neharal. et
(2006) who reported that overall yield traits ohdigreek
increased with increasing sulphur levels.

Number of Pods

The number of pods changed significantly (P<0.@lthe
experimental years (Table 1). It was found thatfitet year
produced higher number of pods (8.7 pod ptatiian that of
the second year (8.3 pod plan{Table 1 and 2).

The effects of nitrogen doses on the number of padds
fenugreek were significant in 2006 (P<0.05), in 200
(P<0.01) and in the average of two years (TableThe
highest number of pods (8.9-8.7 pods pfantas recorded in
90 kg h& nitrogen application, while the lowest value (8.4-
7.8 pod plant) was obtained from the control plots in 2006
and 2007, respectively (Table 2). Increased nimmodeses
increased the number of pods in fenugreek in betrs In
previous studies, Sharma (2000) reported that ighebt
number of pods was obtained from the higher nitnogeses
(60 kg N h&). The number of pod values obtained in the
study was compatible with the other researchenslifigs.
On other hand, Halesh et al. (2000) reported thathighest
number of pods was obtained from 60 kg N.ha

In 2006, there were no significant differences agntre
sulphur doses. The values changed between 8.5 #hd 8
number of pods. As the highest number of pod (&8sp
plant') was obtained from 20 kg faulphur application, 40
kg ha' application gave the lowest number of pods in 2007
(Table 2). Our findings were in harmony with theuks of
Nehara et al. (2006).

Number of Seeds in Pod

There were no significant differences between the
experimental years by means of the number of sequbd
(Table 1). Variance analyses showed that the eftdct
nitrogen doses on the number of seed in pod wansfisant
(P<0.01) in 2007 and in the average of two yeais)ewit
was not significant in 2006 (Table 1). In pointroéntioned
feature, the highest value (13.9-13.6 seedspodas
obtained from 90 kg N Haapplications in 2006 and 2007,
respectively. The lowest value was obtained froenabntrol
plots as 13.6-12.6 seeds poih the each two years,
respectively (Table 2). Number of seeds in podedased

As shown in the Table 1, different nitrogen levelswith increasing nitrogen levels. Similar resultsr@veeported

significantly (P<0.01) affected the first pod heigbf
fenugreek in both years and in the average of yeHns
highest values (18.5-18.0) were obtained from 9(Nkba®
application in the experimental years. The lowést fpod
heights (16.5 and 15.4 cm) were obtained from ibwatrol

71

by Data et al. (2005) who reported that the nundfeseeds
in pod of fenugreek increased with increasing ggmlevels.
On the other hand, Shalaby and Mohamed (1976) teghor
that the number of seeds in pod decreased witteasang
nitrogen levels.



The effect of different sulphur levels on the nembf value (12.7 cm) was obtained from 90 kg N'Hartilizer

seeds in pod of fenugreek was not significant il62@vhile  application in both years, 60 kg hand 30 kg N  H&
significant differences were found in 2007 (P<0.@8d in nitrogen applications gave the lowest values (122 cm)
average of the years (P<0.01). The highest valuese w in 2006 and 2007, respectively (Table 3). Pod lengtere
obtained (13.9-13.5 seed pbdfrom 20 kg hd S applied affected positively by increasing nitrogen levelEhese
plots in both years, and the lowest values (13.8-E2eds results are similar to the findings of Data et(2005), Thapa
pod?') were obtained from the control plots, respectivel and Maity (2004) who reported that almost all ttteitauting

(Table 2). Apart from our findings, Nehara et @0@6) parameters increased with increasing levels obgén (50
reported that the vyield-attributing characters éased kg/ha).

significantly with increase of sulphur levels. krms of the Different sulphur applications had significant (Pe%)
number of seeds in pod, N x S interaction was igntificant  effects on the pod length of fenugreek in 2006. Butse
in both years of the study, while there were sigaiit 5ppjications were not significant in 2007 and irerage of
(P<0.05) differences in the average of years (Taple the years (Table 1). Regarding with this parameter
Pod Length highest value (12.7 cm) was obtained from 40 kg suphur
dose in 2006, whereas the highest value (12.3 ced w
obtained from the control plots in 2007. While aohtplots
gave the lowest value (12.2 cm) in the first ydérkg S ha
application gave the lowest value (11.9 cm) in seeond
year (Table 3). Our results are in agreement wighresults
of Nehara et al. (2006) who reported that significa
increases occured with increasing of sulphur appbos.

The results indicated that the effect of nitrogemd a
sulphur applications on the pod length wasn't digant
between years (Table 1). The effect of nitrogeredam the
pod length of fenugreek was not significant in threst
experimental year, while it was significant (P<0Q.0d the
second year and two-years average (Tablel). Asititeest

Table 2. Means of some yield components affected by diffenitrogen and sulphur applications

Plant height Number of branches First pod height Number of pods Number of seeds in pod
(cm) (branch plant) (cm) (pods plant) (seeds pod)
2006 2007 2006 2007 2006 2007 2006 2007 2006 2007
No 36.1 37.2e-g 26 24 16.1 15.1 8.4 8.0 13.9 125
S Ns; 410 37.0fg 2.6 25 17.1 17.1 8.7 8,1 13.8 12.9
Ns 417 385df 2.6 2.8 17.6 17.4 8.3 8.7 13.7 13.2
Ng 42.7 409bc 2.8 2.8 18.1 17.3 8.7 8.3 13.2 13.0
S mean  40.4 38.4b 2.7 2.6 17.2b 16.7 8.5 8.2ab.6 13 12.8b
No 39.9 3569 2.6 24 16.4 15.3 8.5 8.1 13.3 12.9
S Ns; 39.0 36.6fg 2.6 24 16.6 16.9 9.0 8.3 14.2 12.9
Ns 40.9 39.2c-e 28 2.7 17.7 17.4 9.3 8.5 13.7 13.9
N 413 419ab 2.9 2.9 18.7 18.7 9.0 9.0 14.4 14.4
S;mean  40.3 38.3b 2.7 2.6 17.3b 17.0 8.9 85a 913. 135a
No 395 36.2¢g 24 25 16.8 15.8 8.3 7.3 135 12.4
Ss Ns 405 408bc 2.6 24 17.6 16.6 8.4 7.8 135 12.6
Ns 41.0 394cd 27 2.8 18.1 18.3 8.9 8.5 13.8 134
N 42.4 43.6 a 2.8 2.6 18.6 17.9 9.2 8.8 14.0 13.5
S;mean  40.8 40.0 a 2.6 2.6 178a 17.1 8.7 81b 7 13. 13.0b
Nomean 385c 36.3c 25¢ 24b 165d 154c 8408b 13.6 126 b
Nsmean 40.2b 38.1b 2.6 bc 24b 171c 169b B.780b 13.8 12.8b
Nemean 41.2ab 39.0b 2.7ab 28a 178b 17.7a alB.88.5a 13.7 135a
Ng mean 42.2a 42.2 a 28a 2.7 a 185a 18.0a 8.9&7a 13.9 13.6 a
Means 405a 389D 27 2.6 175a 17.0b 87a b8.3137 13.1
CV (%) 5.3 6.7 6.9 9.2 5.3 7.3 6.2 6.4 3.8 5.4

*There were no significant differences betweenrtigan values shown with the same letters in 5 %ginitity level.

Nitrogen x sulphur interaction had significant (F&D Thousand-seed Weight
effect on the pod length in both experimental yegad in the There were statistical differences (P<0.01) betwten
average of years (Table 1). While the highest pmuhgth years for thousand-seed weight of fenugreek andfithe
(13.3 cm) was obtained from 30 kg N*hand 20 kg S hA  experimental year produced higher thousand seeghivei
application in 2006, it was obtained from contrdbtp (18.5 g) than the second year (18.0 g) (Table 1 3nd
received 60 kg N h&(13.6 cm) in 2007. While the lowest Thousand-seed weight were affected significantlg0(B5)
pod length (11.7 cm) was obtained from 60 kg N had 20 by different doses of nitrogen in both years, witileas not
kg S h&d applicationsn the first year, it was obtained from significantly affected in average of the years (€ab). The
control plots with 30 kg N hhapplications (11.3 cm) in the highest values were obtained from 30 kg N (8.8 g ) and
second year (Table 3). 90 kg N hd (18.3 g ) applications for 2006 and 2007,
respectively (Table 3). It was reported in the pyes studies
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that application of N had increases on the otheradters
except for seed yield of fenugreek (Shalaby and dodd,
1976); Nitrogen fertilization had no significanfedts on the
quality of the seeds (Abdelgani et al., 1999). 1666d
weight (14.4 g) was obtained from increasing ni¢rodevels
up to 50 kg N hd (Thapa and Maity, 2004).

Thousand-seed weight
affected by sulphur fertilization in the first expeental year.
But, it was not affected signicantly
experimental year and in the average of the yeeablél).
As the highest value (18.8 g) was obtained fronkg® ha'
application in 2006, 20 kg Hasulphur application gave 18.2
g thousand-seed weight in 2007 (Table 3). The lowalsies
(18.2-17.9 g) were obtained from 20 kg S'tend 40 kg S
ha' applications in 2006 and 2007, respectively. Neleral.
(2006) stated that the yield-attributing charactes$
fenugreek were significantly increased up to 50 %ha
applications.

The effect of nitrogen x sulphur interaction onubkand
seed weight of fenugreek was significant (P<0.062007
(Table 1). The highest thousand seed weight vatuéis
interaction was obtained from 30 kg N’hand 20 kg S ha
applications (18.8 g), whereas control plots anckg® ha

interaction gave the lowest thousand-seed weightl(h)
(Table 3).

in the second

Seed Yield

There were significant (P<0.01) differences betwten
seed vyield values of fenugreek in the experimegtrs
(Table 1). Seed yield was recorded as 704.0 Kgitn&006,
while its average value was 670.0 kg'tia 2007 (Table 3).
These differences in the average seed yields magsdted

was significantly (P<0.05from meteorological changes between the years.

The effect of nitrogen doses on the seed yield was
significant (P<0.01) in both years and in the ageraf two
years (Table 1). The highest seed yields (831.00786 ha')
were recorded in 90 kg Hanitrogen application, while the
lowest values (549.0-503.0 kg BHawvere found in the control
applications in both years (Table 3). In the préssody,
seed yield was significantly influenced by differdevels of
nitrogen. Similar results have been reported byr&iw et
al. (2005) who obtained maximum seed yields fronkN
ha' (between 716 and 1184 kg HaSharma (2000) found
that the highest seed vyield per plot was 725 g fé@nkg N
ha' application. Thapa and Maity (2004) obtained the
highest seed yield as 1020 kg*Ha 50 kg N h&. Data et al.
(2005) stated that the maximum seed yield was decbr
from 45 kg N hd (1250 kg hd). Similarly, some
researchers reported that increasing N doses srulethe
seed yields in safflower, black cumin and fennaldiYim et

al., 2005; Tuncturk et al., 2010 and Tunctiurk et2011).

Table 3.Means of some yield components affected by diffeni#trogen and sulphur applications

Pod length Thousand-seed weight (g) Seed yield Protein content Protein yield
(cm) (kg ha') (%) (kg ha')
2006 2007 2006 2007 2006 2007 2006 2007 2006 2007

No 11.8b 11.6b 19.1 18.2 a-c 541.0 469.0 22.4 22.121 104
S N; 122ab 11.3b 188 17.5 bc 617.0 643.0 22.9 22.7141 146

Ns 12.6ab 136a 187 18.1 a-c 762.0 714.0 23.7 23.381 166

Ng 12.3ab 12.7ab 182 18.4 ab 820.0 770.0 23.8 24.195 183
Smean 122b 123 18.7 ab 18.1 658.0b 649.0b 1£3.23.0 159b 149D

No 122ab 11.7b 182 17.7 a-c 556.0 517.0 22.6 22.426 115
S, N; 133a 115b 185 18.8a 673.0 672.0 23.0 23.0 5 15154

Ne 11.7b 124ab 184 17.7 a-c 792.0 715.0 235 23.8185 168

Ng 129ab 12.7ab 179 18.4 ab 853.0 815.0 23.8 24.203 196
S;mean 125ab 12.1 18.2b 18.2 719.0a 680.0a h23.23.2 167a 158a

No 13.1a 120b 188 17.1c 548.0 524.0 22.6 22.2 4 12116
Ss Ns 125ab 114b 192 17.7 a-c 666.0 667.0 233 22.955 153

Nse 124ab 119b 186 18.6 ab 795.0 735.0 24.2 23.6892 174

Ng 12.7ab 125ab 182 18.1 a-c 820.0 802.0 24.2 2 24.198 194
S;mean 12.7a 11.9 18.8 a 17.9 707.0a 682.0a &a23.23.3 168a 159a
Nomean 12.4 11.8b 18.7a 17.7b 549.0d 503.0d @2.®222d 123d 112c
Nsmean 12.6 11.4b 188a 18.0 ab 652.0c 661.0c1®3.228c 150c 151c
Ne mean 12.2 126a 18.6ab 18.1ab 783.0b 721.0b8a&23 235b 186b 169b
No mean 12.7 12.7a 18.1b 18.3 a 831.0a 796.0a a&23.241a 199a 191a
Means 125 12.1 185a 18.0b 7040a 670.0b &#3.232b 16m 155b
CV (%) 4.8 7.9 3.2 3.9 16.3 16.6 2.8 3.3 187 194

*There were no significant differences betweenrttgan values shown the same letters in 5 % probaleiliel.

There were statistically significant (P<0.01) diffieces
among the sulphur doses on the seed yields of ferkgn
the both years (Table 1). The highest seed yield9.0 kg
ha®and 707.0 kg h8 were obtained from 20 kg S hand

lowest values of seed yield (658.0-649.0 kg')havere
obtained from the control plots (Table 3).

Seed yield increased with the increase of sulpbseslin

fenugreek. Many research results showed that thbebt

40 kg S h# applications, respectively in the first year. Also seed yields were obtained from the maximum sulphur

it was obtained (682.0 kg Biafrom 40 kg S ha application
in the second year. According to experimental yedrs
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applications (Jat and Shaktawat, 2001; Jat and t&ak
2003; Dayanand, 2004 and Nehara et al., 2006). Some



researchers reported that increases on seed yiedds

the yield components of fenugreek, the effects wplaur

obtained in cicer (Kamilgu, 2008) and lentil (Parsak, 2006) were different on the investigated traits. The whgleld

with increasing sulphur doses.

Seed Protein Content

components were positively affected by nitrogenliapfions
up to 90 kg N hd On the other hand, investigated traits
except for the number of branches, first pod heaid the

As shown in the Table 1, seed protein content ofiumber of seeds in pod were positively affectedsbiphur

fenugreek changed significantly (P<0.05) by
experimental years (Table 1). Seed protein contergee
23.3 and 23.2 % in 2006 and 2007, respectively lErap

The effect of nitrogen doses on the seed proteirtec
of fenugreek was significant (P<0.01) in the expemtal
years and in the average of the years (Table 19oring to
years, the highest seed protein content (23.9-24).1was

obtained from 90 kg Wanitrogen dose, and the lowest value

(22.5-22.2 %) was obtained from the control pldtakile 3).
On the contrary, Abdelgani et al. (1999) reporteat protein
content of fenugreek seeds was not affected byget
doses. Similar results were obtained from soybeherev
nitrogen fertilizer did not affect protein conteignificantly
(Gaydou and Arrivets, 1983). However, as compatiliia

theapplications up to 40 kg HaConsequently, the highest seed

yields (853.0 and 815 kg Hawere obtained from 90 kg N
ha® application. Also, in terms of sulphur applicagothe
highest seed yields (853.0 and 815 kg)haere taken from
20 kg S hdapplications in 2006 and 2007, respectively. The
highest protein content (24.2 %) was obtained f8firkg N
ha'and 40 kg S hhapplications in both experimental years.
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