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Fenugreek (Trigonella foenum-graecum L.)
Effect urea and superphosphate fertilizers and its there
interaction in some growth characteristics of fenugreek plant
(Trigonella foenum-graecum L.)
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Abstract
An experiment was carried out by using pots (5kg soil/pot capacity ) in the green house of
Biology Dept. College of Education (Ibn Al-Haitham) University of Baghdad during 2008-2009
growing season, in order to determine the effect of different levels of urea fertilizer
(zero,0.25,0.50,1.00 gm/5kg soil in pot) these levels equal (zero,100,200,400 kg urea/h) and
super phosphate levels (0,0.25,0.50 gm/5kg soil in pot), these levels equal (zero, 100, 200,
kg/ha) in some growth characteristics of fenugreek plant. On This Acomplete Randomized
Design (C.R.D) was dappled with 3 replications. Results indicated of clear increase in all the
studied characteristics (length of plant, total chlorophyll content, No. of branches and No. of
flowers at levels 400 kg urea/ha and 200 kg super phosphate/ha and its interaction as compard
with other levels of urea and super phosphate.

-

+ daddall

Alall Gy ey ¢ (1) Akl LeimaY @lliy allad) elash calise 8 o)l jad die dpdall bl Cuerdial
Lo Ai¥arall 5 dnlall LS jall e maall e o )53 (5 5ia3 3 Jlerinl) AaiLal) 5 Aegall Andall ULl (1 (Fenugreek)
Lgitansi = )y ) iy pally i sl <l () sl all Casa gl (2) ke sSU 5 Asadledl ) sl 5 il SIS e pane
Gl g sing QX ((3) Glall sl e %(36.00 ) 24.67) e s 85 %(6.00 I 4.58) s adll 6 el b
< (4) (Mn, Fe, Mg, Ca, K,P) leatl el aanny i 58518 52 5 (BL,B2,A) Jie Dlisalil) (any e sl
D5 (A5 % (15.00 SN 4.89) e maddl e all (A 0585 3 s g S e B A e Al il (4 iy Gl
plall jedadl) m 55 (3 saall) JUl) JS3N 5 (5) 22 o) lll 55 5m o ()5S0 Leie LSV 6 all 015 %(60 ) 45) o
bl Al bl

280



2010 / (ale / Jg¥) dand) - calil) alaal) — daladl ¢35 S daaly Adae

-

IS
s

A2AE

It

2008

R U e W AN e

Agdal) il plad) jglaal

Oy ¢ Leialud g ()l LS 55 GDEAT (I aas 138 5 diaeall Clidrall e Ledlaliial (8 calias bl )
Modl 48l 55 g adey bl AEeY) Jea Lo Guaall Gl 3 Jall g8 LS Gomg il oy o g8 LAY piany
Alend) ddlal ofld AW ol Jia b Aabuall Baa g 8 cllall o3 gad e Iy A1 eV d.da c_s\_\AS.\ W s g i)
Vool A 5 il 52 aladind o) (6) lall o3a 4s) g ) el JSUie e Sa ()5S0 38 8K L0y s 5 )
}A.J\ ub}&waad@\_\gu\h)w}&@dﬁ\ﬁ\ s_ﬂ?!dul\ &u&%j}-ﬁ‘ dpﬂdﬂ.ﬁju\f\ﬂ\}uu\s‘a&gwm\g)
e Y e 84 saly ) sl il sland) Alal () (7)) salll (e A s asall Cillay 33V Jagdi o il ella
(8) AL Lall aae sal ) dale (i yh Lae <l

vyl UAS\ P e S| d.\sw_)jmﬂ B dolatiul d\.\ssj e e JJQJ}M@D}\M ‘)-‘J-’ ‘_’_su.u}ﬂ\ alad! 43\...4\ 5]
iz Lae 4 5ill 8 Leand () (5275 Laa LIS Bl 55 o3l gaide ju 3305 (B 53] Jstedll ) LS (10) 5 (9) sl
sl (8 Jan,s Al Ade V) S 5 A siadll Jay WS ¢ (1) dpianddl jualiall g elall Galiaiel LS )08 30l ) 8
ac 5 i) 8 Ay siee 33 dsase (13) Al o il Gl (12) dys sl Galaa¥) (5 sS5 @l Ly 5 48kl LSy
aill Lpaal dia Gl Jill Say A Glad /P05 w2 (60¢45¢30¢0) il sivnay shiandt Yo uaall Gl Cle i
& Aasie o faa ALE Adall Gl daldy dplall ULl dpend Jea Slalpall o Lay eclilall i sall 5 s 5 il
Cilia iy 3 Lad il 48 ja s i g a5 Uy sal) (solans alafind s daaal siall Gl all oda Caaa (fa Gl 31l
Aless JS e caliall (5 ghuall maat ge i) 13¢] gaill

281



2010 / (ale / Jg¥) dand) - calil) alaal) — daladl ¢35 S daaly Adae

- Jandl (3l g 3 gall

s gl J\Auéu\;/e.u@\ Ol A il IS/ 3hall o gle andl 2ilad) oals 51 ) ) Jlaials 4 jaill cudgs
o) b Caumy o ale (2) Jiie culisy Chiés toueill alal) 8Ll Aipaad) G 451 Cuda ¢(2009-2008) sl
:obbe A atl Ciienai s A jall dageall dplall i) 2alS Adall il LA ad s cpanal U4 55 w38 5 () 50 4Rl
) Jead S5 jaled (e sl e J sl a3 (Indain cultivar) i) caicall Llall il ) gy Cuandiinl -]
Sary daala/aled) cl 4 il A0S/ Bl o sle
Gy panallal g (1.0060.50¢0.25:0)  ps Lol slew (e Glgiee Argl Cueadiul 2
e (40) 2 28l 5 Ae) 3l J8 SYl edy e Cadnal ¢ e/ sl ~+S (400¢200¢100¢ O)JALu
s pasallel g (0.5060.25¢0) A5 SO lindpew dew e Gligiee AN okl 3
Ac) 3l i 3aa) g dady Gdaal ¢ U/ Slaw 23S (200‘100c0)ddbﬁ
bl e N A el gl ais Ganal JSU5 0 (20) Jarar 2008/11/17 Fa)l i) caiall Adall 5 e )
s JeaY) A dlee daie ge ganall ¢35 b A8l Glad e ZaaU) il )l dxlie ge dliall dadl (e 9450
Llale 45 JalS) 3l gl apanaill (385 4 il 23 Ganal JSI UL (10) ) clilball Cas aidel )3l (e (e saul
A0 &8 Gana¥l 8 Gl gl daglice day panal (36) dadll 8 A il Glas gl aae &l Cuay il Sa B0
;:\_AL"J\ Claall
(po) Sl i) -1
Aa e Ll 3 e 212230l 2009/2/13 Gl A bl g i) 34
Comdp) 2 5 080) SIS dﬁ))ﬂ%” S -2
gl Aalall Al Adiall Jualaall and (o 45 jlaiul 23 spad & ¢ i) Gld Glea Jlaaiuly auld o
2009/3/1 g & bl (S5 e 0 8515 5/ )30
bl gAYl 3
s e og U S ol dasd ey 2009/3/2 gl Clebeall cava s (asal IS Gl aaen 8 Lglos o
bl e 81 e Jaa e Jaass il
bl se e a5 IS aaall i o3 23 2009/3/2 el o lebaall s 5 Ganal JS il 8 Ll
b/ Jla Y1 ase Jare o J sanll japal) &
Least Significant S e (58 Jal (:\J;.\.ul.s o glall 43 laa A (14) A8y ,hl lss, Lul.m;\ gl clls
.0.05 JWis) s sie e 5 (L.S.D) Difference

RN 9 G.'l:u.“

30 Alall s il 5 Laglaliy i b g gmn 5 el (sl (3a IS0 5 sima il llin ol (1) Jsan il gl
e G AY) Al sl ae 45 )lae Sl gla )3 Jara el slael 8 Jadl) IS (LUSa/L ) ¢ 428 400) s sl o)
)smd)_\...ml\cam)m(%]_8849)sz 3L ) Ay g an (33.61) 58 (s giuall 138 2ie Aulal) il gl ) IS ) lawd)
c_al.aj.u.mlh MJ\AA L..a.a\ LS)-“-MS‘ A aie 4_\‘9.\M aJLU Sllia ;\.1153 ¢ @m)ﬂ\ Alanddl = _).L.\S\ e 1.1_);.\3\
B8/l ) 52 225(2005100)
Slel he ) adall il g la ) dmaahj‘;ba\mlmswdulsJh&/um}s)yedQOO) 6 siall
3L ) dpiy g HUSa/alaws 428 1005 sia G siall o (23.48 5 12.81) e 43 )l pus (%28.95) b bl g &5 )Y Jans
L e (%23.295 125.99)
pxS 2005 JUSa/L ) g 638 400 O sieall OIS 3 Ada) il g a1 8 Lgiea (IS8 Gualend) Jala 80 L
A)laall Alilas die 4w 4,50 ae lae s 40,65 by bl gla ¥ dad el Llael Al Laa jUSa/ i 8y g
Yl a6 Baanl (e Adlad) il il e Slall g6 ) 4dia A 330 3 038 5 ¢ (9%803.33) Lea 3L ) dning
u.u..a.ud\ G OO OS85 LA bl 8 ) guadll 5 cpan g ) dpeal Cua e il e las ) 3aby ) (B Cpalend) (el
‘_A.c\_\.\ludlﬁw\s:_l\}ﬂ).\.\s.\” M\)mmumuu.\;}ﬂ\)mm b.ﬁ\_\‘)u\ k_q‘j‘),_.d\u;\‘t\‘ J\‘;\L‘J\ ‘).\\}”u..qdh
(13575 6) e JS 5 ae (585 128 5 il

282



2010 / (ale / Jg¥) dand) - calil) alaal) — daladl ¢35 S daaly Adae

2009/2/13 (8 (ps) il 1855} A i 58y gudl 5 L sall (sabens 30 (1) Jsaa

iSa/aas
Jaxdll 200 100 0 3 sal) e
iSa/aas
11.65 17.30 13.10 4.50 0
18.03 26.15 20.90 7.05 100
23.72 31.70 25.55 13.90 200
33.61 40.65 34.37 25.80 400
28.95 23.48 12.81 Jaxall
1.078= L sl Slaw
0.934= i g8 y gual) Sans LSD
1.867= Jalxll 0.05

Gl 3 il 13g) saill cilia e Tulay) Gty a5 3 Jal se 28U dagi ddall il sl el
3 ) 3 IS g SIS0 5 st 8 Uysina 31 i gy 5ms 5 Ly sl glons (30 IS () 5 siasdl (s (2) Json il
& 8300 damins Zan/al e 5 Sl (50.64) &l Ji s (g sinal Jame el (IS iSa/aaS (400) Ll (5 sise die
Losll e (s siunal) 138 3585 XS (i 8 1 g o s 5ie o DRI Gans L) Jhea (s sty 43 )l5e (%82.94)
Sl 333 300 23S (200) (5 shse AS SIS (IS b5 00 5 s ine (g8 5 AN Ly sl iy siose By e T pine
(39.075 32.73) e L lia 2ans/al e 5 Sie (45.10) &l SISU b g5 580 (s sinad Jara el el 31 s S/
(sl e 9%(15.43537.79) o 333 Ays JliSa/alews 23S 1005 asn Ot stasal) ie Zanfp) 2 5 Sl
S5 sISU (g gima et (ol el ey JSI b5 5SH (5 gina a8 Ligina (S0 Al Gaabandl (Al il L)
(58.01) &b 3 sl o Cliugnus Lopsdl slew e JUS/a5(2005 400) Cusivall ve glS K
il o ol SIS (s by g5 Ly sall (e JS) i (5 sl die Dan/al 2 5 Sl (20.95) Al Zan/al 2 5 Sike
Cmdlandl) SIS (g A siesa s e S5 5180 (6 sina (g o) QS odle ) (p sinaall die JSH B s )5S (5 gina Gl

2009/3/1 (8 *amfp) 12 380 SISy SIS (5 sima (B a5 pudl 5 Loy sal) (gabons il (2) Jsaa

OUSa/axS
Jasdll 200 100 0 25l alas
USa/pas

27.68 33.23 28.85 20.95 0

36.09 41.60 35.80 30.71 100

41.52 47.89 41.75 35.25 200

50.64 58.01 49.89 44.01 400

45.10 39.07 32.73 Jaxall

0.998= L5l Mlaws
0.864= Dliws 58 50 gl slass Bsog
n.s=dJall '

283



2010 / (ale / Jg¥) dand) - calil) alaal) — daladl ¢35 S daaly Adae

Jsan il dlaia gl 138 5 Aeadiuaall A jall lale e bl 3aliin) e daby Zalall il 8 ¢ 8 2o 83l ) o)
Rty (17.72) &b e i1 232 Jane ot o) /058 (400) 385 Lyl shams o il (5 sl ¢ 3 (3)
B g cpatinnall Cldis b s dlans (5 e o DRI (i L) e (5 gl ae 45 lAe (%210.87) (o2 3L
gAY 2ae IS ) alad) e AN Al sl aa 45l Sl/p Y1 dae B L) gl (e (5 siuall 13¢] il g (5 gina
s siuaall b Jshanl) Gy <yl i (A5l e (12,70 58.63) s» JSa/ly) 5 23S (200,100) O sivsall e
Jara el 3 cil/p A1 2xe 8 sleud) 138 (e oAY) sl o Ligine 555 HUSa/Ciu 58 51 5 528 (200)
sism @3S (100, 08a) Onsivall 22 9(31.705 81.97) @ B Ay s Cl/g 8 (14.54) s g 42U
JPREGNON| RSP D ).L.d\ e liSa/ Claw 58

/g AN s el il 3 Gl g ) aae ddia 8 G sine OIS Gaaland) o Jalaill il of Liay) giliall < el
83 Ay (22.75) s Al o Dlingd psuy Losll galewd JlSa/a2S (200,400) Onsivall e Sl
18 987 38 Cpalaall e oSke ) G gl UL’ c.\\.u]\ u)@_la\ S el (e S Hiia (5 gl &5 Hlaa (%559 42)@
Ala ol 1 g ccpaladl e 6 AYT L gied) 28 xie gAY 2ae ol e ddall cilil g @) :mw‘_@b}m
JJ;UALA.M\ L_L\).ULAALEJ.J;“ &}AM” c.ﬁb)d)\;wg_:hﬂ\}mcdh)gﬂumw\).ﬂ(gu\ L;MGJ\;.\\ PER
e K C_M.’ & @\:\.\M oda (381 ¢ lull 4 gall Clilaal) 38 e oo i 18 g il sall dagall Cilbiaall
(12¢11¢9¢Q)

2009/3/2 & Slifp AY) s 8 i gaall 5 Ly sall gdbew il (3) s

il 58 53 s Slans
DUSa/pasS
Jaall 200 100 0 )l sl
DUSa/pasS
5.70 7.90 5.75 3.45 0
8.63 11.55 8.85 5.50 100
12.70 15.95 12.15 10.00 200
17.72 22.75 17.40 13.00 400
14.54 11.03 7.99 Jaxall
0.607= L sl Sl
0.526=lb 68y guad) alas LSD
1.052= Jalall 0.05

G oY aae o (uSel deadiia) saand a1 ) Jedy Adall il 83 30 g Y1 aae sal ) )
e Jaa el Jael B Ua/aa8(400) Losd)l e Jall g gl o) A (4) djq; Ol ddsaa gl 1 5 bl
%(31.335 75,895 177.04) 8335 L s s AV Lol S siae le e u)m 52 61 & i/ fa 33
88.19) aJLL} Ly s il s 3 (45.39) @4 3 b/ Hla Y1 saad dm gs\ glac) ‘;LLAW\ Juss/ﬁ'& (200)
Lol slass (5 sie e LBl iy gl e USa/ Clii 8 sus 02 1006 s (r siesall e 45580 (89,75 5
(200400) Crm siaad) ) ) clay/ Hla 3y JJ:;‘_;LU_\M \ﬁbum‘ﬁf}u}\.}‘)‘,ﬂ\uudahﬂ\ C"u“—'.)‘ﬂ'k‘ aliadll
OB sfia (63.15) & by la )Y daal dad el | yedal Sl e lin g ygug by gl golew e )L&z/eas
@MJM\ dAL’.AJA_l‘)uABJL\‘)S\w‘_USJ ¢ daall sl ‘_,Aum\.nmﬁgs_)a‘i\ d;\qﬂ\ ubw@\s‘;s Jm\.a).uu
R Jha) s (Qlwd e 25100+ Los sia) OOkl aa 40 Hlae 3Ll A cnlS Gl (%403.10)
(e 96(56.235209.19) (b (L p3S 400+ b

284



2010 / (ale / Jg¥) dand) - calil) alaal) — daladl ¢35 S daaly Adae

2009/3/2 (8 b/ Ja SY) aae (8 i 8y gudl 5 Ly sal) (sdben 55 (4) Jas

USa/aas
Jaxall 200 100 0 23l dlass
USa/axS
18.99 25.67 20.49 10.83 0
29.90 40.49 30.50 18.73 100
40.061 52.28 41.41 26.49 200
52.616 63.14 54.26 40.42 400
45.39 23.91 24.11 Jaxall
1.343= L5l slaws
1.163= <l g8y gual) Mo LSD
2.327= Jalxll 0.05

aumﬁésag)‘;u@:gds\ﬂ\,qm}éﬁyj%g\:mwdﬁ‘#lfﬂ\%aémgh&ﬁﬂ}@mm@ma
&M\PBJQJ‘HWJ}JJM&ASLS}AQ‘)A.\S\SJQJ&LA@.A‘J}JUP})MU‘ A\cz\.u}JAA]\}AJ\
G ) Sl gaill lia o L g bl gai 3L ) e 108 uSady Laa L3l (aliatial 361 304 ) Sl g 5 0]
G».ajﬁ ooe ) C_ﬁ.’\.ﬁ\ & ga é&j(13‘1261161069686766) pga Ofialll e ).\.\SS\ Cq\.u & 8h da g :\.\)M” Y ‘f
Ol G gl Ay jaill 238 (A ) 3 ildan 68 5 a9 by gall DL glse B34 ) ae dalad) il (g HA) alial pladinly 4 Hal)
el Claia (QLM Al ol Ales et o) jal g e sd gy Lyl L;aw Al by gl ‘_g Alatia) e
dﬁ\ag}me\mgo};ﬁjuw\aﬂa@\@m}ﬂ\&\d)m}ﬂal_.\ﬂ\\l@ﬁb&\aﬁﬂ\}w\jﬁ_})@_&d\
Jleaina¥) Axilil) dagal) dplal) LN (ha ey oA daladl bl leall 038 e das 50 A e dasi 3 Allg el
A e ) dallas i

285



2010 / (ale / Jg¥) dand) - calil) alaal) — daladl ¢35 S daaly Adae

s sibaall

1- Cowan, M.M, (1994). Plants products as antimicrobial agents. Clin. Microbiol. Rev., 12(4):
564-582.

2- Newall, C,A,; Anderson, L.A. and Phillipson, J.D. (1998). Herbal Medicines: A Guide for
Health Care Professionals. 2" ed. London: the Pharmaceutical press; pp: 117-118.

3- Sauvairc, Y.D.; Baccou, J.C. and Koberehel, K. (1984). Solubilization and characterization
of fenugreek seed proteins. J. Agric. Food. Chem. 32(1): 41-47.

4- Mansour, E.H. and EI-Dawy, T.A. (1994). Nutritional potential and functional properties of
heat-treated and germinated fenugreek seeds lebensmittel-wissenschaft and Technologie.
27(6): 568-572.

5- Shang, M.C.S.; Han, L.; Zhao, Y.; Zheng, J,; Namba, T.; Kadote, S.; Tezuka, Y.; and Fan,
W. (1998). Studies on flavonoids from fenugreek (Trigonella foenum-graecuml.) Zhongguo
Zhony You Za Zhi Oct; 23(10): 614-616, 639.

6- Magsood, M.; Shahib, M.; Ali, R.; Wajid, A. and Yousaf, N. (2000). Effect of different
phosphorus levels on growth and yield performance of lentil (Lens Culinavis
Medic). Pak. J. Bot. 3(3): 523-524.

dagohl e il g dysh ) Gl gl Lgall Jsb dealay sl daind (1996) b 2ane aula o liaall7

LGBl el daala ¢ ded ) 3l AUS 3l gSa

8- Tancogen.; Bounids A. Wallace, S.U. and Balanchet, R. (1991). Effect of nitrogen
fertilization on seed germination and vigor crops. Sci. 32: 471-4.

9- Pal, A.K. (1986). Response of lentil (Iens culinaris) to phosphate and Rhizobium application
on yield and yield components at dry land condition. Environment and Ecology. 4(4):715-
720 (C.F. seed Abct. 10(10). 1987).

10-Singh, G. and Singh, O.P. (1992). Response of lentil varieties to phosphorus. Indian J. Pulses
Res. 5: 27-307.

11- Davideson, D. and Heral, C. (1974). Fosforal in agriculture chimiz. Area agricultural 11.
Edilura academiei republici Socialiste Romania pp. 72-254.

12-Mengel, K. and Kirk by, E.A. (1982). Principles of Plant Nutrition. 3". International Potash
Institute. Bern, Switzerland.

13- Zeidan, M.S. (2007). Effect of organic manure and phosphorus fertilizers on growth , yield
and quality of lentil plants in sandy soil. Res. J. of agric. And Bio. Sci. 3(6): 748-752.

14- Little, T.M. and Hills, F.J. (1978). Agricultural Experimentation Design and Analysis. John
Wiley and Sons, New York.

286



