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Table (1): Effect of spraying with benzyl adenine, gibberellic acid and micronutrient
mixture on protain percent (%) for Fungreek plant T. foenum-graecum
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BA BA & Level micronutrient mixture GAs BA Con.
GA; . m—— Con.
effect inter Pk Jsl 4 e (mg/L) (mg/L)
Second First Control g
8.1 27.1b | 283c-a 27.4cb 256¢ 0 0
' 290ba|28.7c-a 295ba 28.8c-a 30
28.7ba| 28.8c-a 28.8c-a 28.6c-a 0
294 30.1ba|30.8ba 300ba 295ba 30 100
29.4a | 29.1ba 29.7ba 295ba 0
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28.9a 28.9a 27.8b Micronutrient mixture effect
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Mean with the same letter's within column are not significantly different Duncan's multiple range test
according to (p<0.05).

O elaall gsands o2l (8 g ) A 8 A gina 33l () ol bl puall mala g i) Jo) 3l

) g a3 el i Lilas ol Gl Ly gina |

@'\;_\1 AJQLZ\ \“\\".(,_J‘;__“J\}A__“\JJ\ t;———m}&\
69




Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O8lyla el jydlaa
Vol. (45) No. (2) 2017 ISSN: 1815 - 316 X (Print) 2017 (2) 2l (45) Al

Qi /309@.\.3” J..\S\ k_ﬂa.u) cL.a}\ML@_mLuSM\eﬂ\uﬁhﬁﬁé@\).\]\&)myu)\;\.\_ﬂ\@m
HM\L‘BJMU_AJJY\LSM\&A)\A\J—\AJ—J/GA3{;—’JA3O&AJ—\I/BA{;.RJA200 S i
i el Aleles die 7256 Wbial L) Ladll o3 il g (5 il
e 3 sine 3305 ) 5lpile 30 358 iz el poad) imalng i (o AU s pall iy i
33y () Ll 3 s srall yualiall da glaa (e U 5 J5Y) (6 sitasally (350 die Jladl 13S0 5 & laall dAlalas
O Jalatll i) el 5 727.8 ity (A5 A5 i) Aldee Qe (8 M5l e LagalS1 728.9 4y gins
ol Sl Jims Y Uil 30 58 50 Sl adn s 5 wala 200 5o i) i 5l 2

ww\w\\muam;m\@meﬁ@u}mmmg\,/msg_u_\duj\)m)u\«hm:wé

S all
A _)_S\ o) (2) Jsaall Lg JJY\ H}d\ Q,J Gl H 83 (/) JJ..\.\J\ ‘,A MSSJ\ 4_\.1‘.\1\ Sl Sl 4.w.u
Sy cpwal Jl adl sl Gl LqA_\:-/2555uﬂjjﬂ\@&\u\ﬂ\uh)&ﬂ\ﬁﬂmjm

ddiall oda a8 o) LaS cddiall oda an8 8 4 sima 3L ) () Sl ) (malay ()] L;J\JJ.\S/(»JA 200
iy A0 el Aelae Julia 8 AU 5 J5Y) (s sl die (g jaall pealiall b gliay iy Ladie U sina
e laliie SIY/BA aile 200 oS i ol Alelas die 726,63 cilaas 4y sina dad ST o) ) iyl
200 348 iz cpiad) Job 3illy Ll i sie s 3y sinall o) LS (5 /GAG ke 30 38 i (i
will S Cla LS 726,30 Calyy s jraall saliall Lo slie e J 31 (5 siasall g Ada15ie i ake
maliall sy lae (e I (5 simnal) o Stataia @yl (malay el i) aie 726,39 Ao sixall
axde 200 32 s Gl Jol 5l Lgilales o Al i) ol sl oyl i agle 5 5 paall
A (el la ) shy s 08 (5 jaaall paaliall baslae (e J5Y) (6 simall 5l oal) Gasla e Jalata
2711 A 4l aly Sl

) ol Lyl s (50 (o TaaSly I s gl ZISI) AN ) A il Alaa (s
Caela (i ae alatie S aale 200 oS i cpiad) Jul s (iU ol 723,37 alys & gina 534 )
rie CulS 724,61 Cilaes &y sine Aad Sl (5 724,34 diaall o3g) &y sindll @l SH it S Gl jeal)
)...a\.\aj\ L)Ja.q ) d}‘ﬁ\ (5‘9-‘—‘-““ et )&A\J_\A ‘)_\S/e:lq 200 ‘)_\S‘).u UHJ\ d_\\)aﬂh &_1\_\1_\.\]\ PPN
Lo slia cra AU (5 sl e Stalaie el pual malay clilall (3 2o ) ST il LS (s jaall
ST A 5l g g g ol sl (s D ANl il ey 724,42 ity Sl 5 (5 sl yualial
ple bA)\A\A_\A Aaxks 100 3855 cainal il il il dlalas die @llyy 725,08 Clas 4 sinal) 2l
(s all pabiall I glia (e J5¥) (s sl (i 5 Sl pal) Gy (5

A€ 005 5V sl JA 45 (3) Jsnall (e ooy 1(SLSA/pAS) ) ghall (B ALY Culll) ey ) Aas
e /379&)35@).\3/8,0\?:&4200 DSy il &\ﬂhu\qhﬂ\&@hw?&\ Culdll ¢ 3l
Gl a1 AaS Baly ) () Sl puall Gaalag (il (sal s el Aldbae Gl 53 (g0 Aliaaial) Aol
sina 3300 (A s all jealiall Lo slaad Adlisal) il ginsally Alebaall <l LS ¢ JliSa/paS 109.9 il
e AU O sl bl (5 die LA /paS 111,55 109.6 Coadys il cay 3 A b
sl el ) (malany i) ae Malaie )ﬂ/eala 200 3 5 ol Ji3adl Gl of sl sl
u.AJ;J.MM\‘\.A.\SMu.C/68LA‘)MbJ\_1J Jl.\SA/(wS1193u.:JJ}‘\_1JJM&\(uﬂ\)_\S\dmu
ke 200 S i il i aie i il H_d\ Sl el e Sicad 40l dlalae il
prd Ailaa Gay LS8 paS 125.7 Cuilyy (5 yall paliall Jaglie (o J5¥) (6 simal) g Nalria IYBA

70



Mesopotamia J. of Agric.
Vol. (45) No. (2) 2017

ISSN: 2224 - 9796 (Online)
ISSN: 1815 - 316 X (Print)

2017 (2) 22211 (45) 2l

Sl Sl L (8 (5 ppaall jualinll o slie s bl ol el 5 ciaal ol 33l G0 L 2(2) Jsaad
. T. foenum-graecum 4lall Sl ) 5 (8 (7) Alall A<

Table (2): Effect of spraying with benzyl adenine, gibberellic acid and micronutrient
mixture on total soluble sugar Percent (%) for Fungreek plant T. foenum-

graecum.
JsY1 au sall First season 2009-2010
6 yall paliall bgdia Jana
BA Level mi . ) GA;
offect BA-& e\{e mlcronut‘rlent m|2<ture Con BA Con.
GA; inter SU Jds) 4 e (m /L) (mg/L)
Second First Control g
93.30 b 21.85¢c | 24.62c-a 2223dc 18.71d 0 0
' 24.75ba | 25.82c-a 25.65c-a 22.78ch 30
23.04cb | 2355c-a 23.41c-a 22.17dc 0
238D | 5 71pha | 2451 c-a 2642ba 2321ca| 30 100
2447 c-a | 25.98c-a 25.49c-a 21.95dc 0
25552 | o5 634 | 2647ba 2711a 2630ba| 30 200
25.22a 2394ba 20.75b 0 Ol Jl 3 e Jalas
24.03ba 2492a 2269ba| 100 S orall paliall b glaa
GA, effect BA & micronutrient
2623a 26.30a 24.12ba| 200 | qixture inter
23.12 b 24.72a 23.71a 2094b 0 Lbslia g cpl ol G JalS
25.39 a 25.60a 26.39a 24.10a 30 GAs & micronutrient
mixture inter
25.16 a 25.05a 22.52 b | Micronutrients mixture effect
) an sall Second season 2010-2011
2079 a 1955¢ |20.19e-b 19.70ed 18.74¢ 0 0
' 22.03b [23.83ba 22.27e-a 19.97 e-c 30
21.94b | 23.11d-a 22.36e-a 20.34e-b 0
29528 23762 | 24962 2% 2343ca| 30 100
2394a |23.77ba 25.08a 2295d-a 0
24.144 24.34 a 24.46 a 24.14 a 2442 a 30 200
22.01c-a 2099cb 19.36¢ 0 Ol J i e Jalas
24.04ba 2262ba 21.89c-a| 100 | woall sl byl
GA, effect BA & micronutrient
2412ba 24.6la 23.69ba| 200 | ixture inter
21.81b 22.36b 22.38b 20.68¢ 0 | bsties ool gn dal
23.37a 2442a 2310ba 2261b | 30 |GAs & micronutrient
mixture Inter
23.39a 22.74 a 21.64 a | Micronutrient mixture effect

.0.05 Jldial (5 sine a3 gasl) aawie S50 LS Caea U gime CABRS Y @AY ) Jale IS Al o a1l adl)
Mean with the same letter's within column are not significantly different Duncan's multiple range test

according to (p<0.05).
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Table (3): Effect of spraying with benzyl adenine, gibberellic acid and micronutrient mixture

on fixed oil quantity (Kg/ha) for Fungreek plant T. foenum-graecum

JsY) au 5l First season 2009-2010

G yall ypaliall b i Jaza

GA
BAeffect| BA& Level micronutrient mixture Con3 BA Con.
GA; inter s Jsl L jlie ' (mg/L)
Second First Control (mg/ L)
84.4 b 710c 77.3d-b 84.1d-b 51.7d 0 0
' 97.7ba |103.1c-a 111.1ba 79.1d-b 30
96.8b 1188a 101.2c-a 70.5dc 0
104.7ba | 11o6ba | 1275a 1096ba 1006ca| 30 100
1135ba | 121.2a 1226a 96.6c-a 0
1164a | 11934 |121.11a 1288a 1081ba| 30 200
90.2c 97.6ch 654d 0 | ol de i e Jalas
1232ba 1054c-a 856dc | 100 | souall saliall bslia,
GA, effect BA & micronutrient
121.2ba 1257a 1024c-a| 200 mixture inter
93.8b 105.8a 102.6a 729b 0 Ol e JAla S
G all yaliall hagdiag
109.9 a 117.2a 1165a 95.9a 30 | GAsz & micronutrient
mixture inter
1115a 109.6 a 84.4b Micronutrient mixture effect
S au sall Second season 2010-2011
833 b 75.6¢C 83.4ed 89.0e-c 54 .4 f 0 0
' 91.1b 90.8e-b 986e-a 838ed 30
94.2b 1170ba 87.3ed 784ed 0
7ba | 101 3pa 105; @ 1035e-a 95lea | 30 100
96.8b 93.4e-b 1153c-a 8l5ed 0
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88.9b 979a 97.2a 715b 0 T\ [P SNEN [ VR PN R
&yl ),._4.1_14\ J:.)S_s.u
101.3a 101.5a 107.9a 945a 30 | GAs & micronutrient
mixture Inter
99.7 a 102.6 a 83.0b Micronutrient mixture effect

(p<0.05).
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Mean with the same letter's within column are not significantly different Duncan's multiple range test according to
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Table (4): Effect of spraying with benzyl adenine, gibberellic acid and micronutrient
mixture carotene concentrations (ug/100g w.dry) for Fungreek plant T.
foenum-graecum

ISSN: 2224 - 9796 (Online)
ISSN: 1815 - 316 X (Print)

JsY) aw sl First season 2009-2010

G yall ypaliall b i Jaza GA,
BA BA & Level micronutrient mixture BA Con.
effect GA; inter s Jsl L jlie CO;‘L (mg/L)
Second First Control (mg )
69.51cb | 70.93c-a 74.00c-a 63.60 0
19lbal 7 a1 pa | 7013c-a 76.00c-a  76.80c-a | 30 0
65.62 Cc 64.07 c 68.13cb 64.67ch 0
68.08 b 70.53chb | 73.20c-a 70.80c-a 67.60ch 30 100
7431ba | 73.47c-a 7493c-a 74.53c-a 0
76783 | u9o4a | 7893ba  8333a 7547ca | 30 200
70.53c-a 75.00c-a 70.20c-a 0 |dhpadahs
68.63ch 69.47ch  66.14c | 100 |Ls—tes
GA; effect & yhall yaliall
76.20b a 79.13 a 75.00 c-a 200 | BA & micronutrient
mixture inter
69.82 b 69.49 b 72.36b a 67.60 b 0 ST PUEN | VI EN R
s sl
74.70 a 74.09b a 76.71 a 73.29b a 30 GA, & micronutrient
mixture inter
7179 a 7453 3 20.45 2 Micronutrient mixture
' ' ' effect
4l au 5all Second season 2010-2011
69.35 b 65.14a | 66.63d-a 65.47d-b 63.33d 0 0
' 7356a | 70.13d-a 76.13ba 74.40d-a 30
69.71 a 70.30d-a 74.97c-a 63.87dc 0
7lalbal 23414 | 71.07d-a  7693a 71.33d-a | 30 100
71.73a | 75.87ba 68.80d-a 70.53d-a 0
722 1 71708 | 7200d-a 71.20d-a 71.90d-a | 30 200
68.38 a 70.80 a 68.87 a 0 5 s JAN S
70.68 a 75.95 a 67.60 a 100 | bo—I3ay ol
GA; effect & ol yualiall
73.93 a 70.00 a 7122 a 200 | BA & micronutrient
mixture inter
68.86 a 7093ba 69.74ba 65.91b 0 Gl ) cp JAJas
s sl
72.79 a 71.07ba 74.76 a 7254ba 30 GA3 & micronutrient
mixture inter
micronutrient effect
71.00 a 72.25a 69.23 a mixture

10.05 Jeia) (5 sine a3 3 ganll dawie (S0 JA) o G gine Ciliad Y LeDaIS ] Jale JST Agbiia) Coja Yl il )

Mean with the same letter's within column are not significantly different Duncan's multiple range test according to

(p<0.05).
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(%) sba i A 8 (g paall yualiall Jaglaa s ol jaal) Gaala s cpiaal Jol by (il 56 2(5) Jsaad)
T. foenum-graecum aall <l 5

Table (5): Effect of spraying with benzyl adenine, gibberellic acid and micronutrient
mixture on ash percent (%) for Fungreek plant T. foenum-graecum

JsY) au sall First season 2009-2010

BA s poall yaliall b glie Jaze GA,
offect BA & Level micronutrient mixture Con. BA Con.
GA; inter e Jsl FEgTEN (mg/L)
Second First Control | (MY/L)
3.629 b 3.350a | 3.650d-b 3.410ed 2.990e 0 0
' 3.908a | 3.763d-b 4.053d-a 3.906 d-a 30
3.774a | 3.907d-a 3.933d-a 3.483e-c 0
3.999a 4224a | 4.050d-a 4.473a 4.150ba 30 100
3.771a | 3.917d-a 3.853d-a 3.543e-b 0
395521 41394 | 4157ba 4131ca 4130ca| 30 200
3.707cb 3.732ch 3.448¢c 0 Ol Jo i G JAJaS
3979ba 4.203a 3.817b 100 oliall oyl
GA; effect & yruall
4037ba 3992ba 3.837ba| 200 |BA & micronutrient
mixture inter
3.631a 3.824a 3.732 a 3.339a 0 Cal ol ‘u-\: ds‘\u
aliall g laay
4.090 a 3.990 a 4219a 4.062a 30 GA, & microrﬁ:;jt‘
mixture inter
3.907 a 3.976 a 3.701 b | Micronutrient mixture effect
4l au 5all Second season 2010-2011
3508 b 3.327c | 3.650d-a 3.500dc 2.830¢e 0 0
3.690b | 3.820d-a 3.637d-a 3.613d-a 30
3.628b | 3.513d-b 3.683d-a 3.687 d-a 0
3.7282 3.828ba| 3.933c-a 3.927c-a 3.627 d-a 30 100
3.654b | 3.740d-a 3.800d-a 3.423d 0
3.804a 3.953a | 3.997ba 4.013a 3.850d-a 30 200
3.735c-a 3.568c 3.222d 0 Ol Jal i o Jalas
3.723c-a 3.805c-a 3.657c-a| 100 aliall by i
GA; effect & yhuall
3869ba 3.907a 3.637cb| 200 |BA & micronutrient
mixture inter
3.536 b 3634c 366lch 3.313d 0 uﬂﬂf‘ “ur di‘f—’"
oliall oy i
&
3.824a 3.917a 3.859ba 3.697ch 30 GA; & micronuf;;t
mixture inter
3.776 a 3.760 a 3.505 b | Micronutrient mixture effect

10.05 Juia) (5 sivse a3 3 gaall daxie (K50 Jlia) v U sine Calias Y DAl ol Jale JS) Agliiall Caa) <l 2l
Mean with the same letter's within column are not significantly different Duncan's multiple range test

according to (p<0.05).
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EFFECT OF SPRAYING WITH BENZYL ADENINE, GIBBERELLIC ACID
AND FOLIAGE FERTILIZER WITH SOME MICRONUTRIENTS ON SOME

CHEMICAL CHARACTERS OF FUNGREEK PLANT
Trigonella foenum-gracum L.

Gihan Yahya Qasem Saleh Dr. Ammar Omer Al-Atrakchii
Horticulture Science and Landscape Design Dept., College of Agriculture and Forestry,
Mosul University. Iraq
E-mail: Gihan.yahya@yahoo.com

ABSTRACT

This experiment was carried out in the College of Agriculture and Forestry
farm, from 5 November 2009 to 19 May 2011 for the two seasons respectively, on
Trigonella foenum-graecum L. local Varity. to study the effect of Benzyl adenine,
Gibberellic acid and micronutrient mixture composed of cheleated Iron, Zinc and
Boron as boric acid at three levels, by spraying on twice vegetative growth. The
Factorial Experiment within Split Split plot in Randomized Complete Block Design
had been applied, each treatment replicated three times. The results can be summarizes
as follows: The data showed that treatment with BA caused a significant increase in
fixed oil quantity, caroten concentrations and ash percent for two season, while
recorded a significant increase protein and total soluble sugar percent in first season,
the plants sprayed with GA; caused a significant increase in protein, total soluble sugar
percent and the fixed oil quantity for two seasons. Similarly, the significantly largest
value percent of protein, total soluble sugar percent, and fixed oil quantity when plants
sprayed with 200 mg BA /L plus 30 mg GA; /L and level 1 and 2 of micronutrients
mixture in the first and second seasons compared with the control.

Key words: Gibberellic acid, Benzyl adenine, Boron, carotene, Fungreek.
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