Juasal) daals

A

S |2 dbpall aglall Ll 40

—
7 2
Wiersiry or 3

Trigonella foenum—graecum L.4dall slal) slail) 4uleld
ciliall dajmally agauligally Alall Mgl dlalea qui (A daalil

Glycine max L. Lgall J gt <l gai 2

e b xa 8

o)) 513 dag yhal
Blas asle

5Y~Y0 FAREN



-

AdAll

¢ slall asle aud [ Adyeal) oslall Al A /dem sl daala b Adlal) Al

Ciagll (IS5 dnpiie (olaty Sl ol b Clad e 3 2023 2022 e b
Li aS) a2 105 85 0 Sl Dl e dibide Clhgiee LG Aud s Gad)l)
Trigonella foenum - sV Sl gai 3 455 aaSf aale 3005 200 50 ageelislly
Jed bl sailly Gl Cpaadl Lagsy 205 10 Galea clyid caas 4L graecum L.
. (C .R.D) Jul&ll Jlgdall paacaill aladinls cuylaill s Glycine max L. Lol

t YLl Sl Sy
rdadal) bl LSlad) o) & AgY) dpal Yl

¢ Sl el e dihide Sligine dilaly il A g SV Ll sl &
PV el sl il adliy (Ciliall el Adall ills gai o agalisal

Gn i cag (20) Al Caliall 558 Loy Sl 28l ) clblal) ey of L1
Adysll daludly (Al rinally (gradd) goanall lall islly il ¢l
pommalislly asmatiaally asudll jalic 5815y ongllly (ASH Jadg oIl
26.6 , 36.5 ,42.8,47.6,20.6 ,23.5, 62.3, 35.7,50.0 , Aty agaseally
paalall 8l ol s B0 Al dlales Alie sl e % 20.7
+ ponalindly asavguall Clig) ~ L)y )yl didag Gy pl) (e

@bl daaladl) clially saill Clia (go @i LAl ) Sl DUl dila) of 2
Clall ¢ ) Slia B 5 aaSfae 8 (il Lo Ligiaa Wodt s 3 ¢ 4a)
LD yaliall 5Shg S g pslSlly L8 )ol) dalially awsl) elall (g5ina
, 21,9, 20.41 , 25.3 il oty agigeny cagmalisng casmaiiag ¢agallS
- Alall Alales g Ajle g e % 22.9 , 28.1, 38.6 , 44.1, 22.7

Lyl laeal) o LIS Gaead )l agaalisdl e oS Ll dlalas () L3

ealially JSH g gS05 48551 Aaleaally Alal) (sginall 5 il g Uyl ety



cLily el Qs 5 ol clia (8 (mliail deas gon ¢ ) 0050
oalidd) duudng a5 aaSfarle 300 (ggiaal) (8 Lasals agaigaally aguslisall cilis)
AR dlebea 4jlie il e % 53.0, 14.1, 34.3, 21.5 <l
: A ylidal) dgadl) Ll
el bl dalse it Lpeadl) Ldal) cbilal il claliied) ik dun 5

P b Lo Aual oda il padtig Lseal) Job bl cil) e salail) Lyl 2l

dpwial) 48,0l Jola 5 LY Ao Cliea (b Ligina Laalt Cpglal @ Caliall cid L]
- oedally dnal) 48,001 Calall Gyslly sl Jsha

Ly s wiS foe 8 (ienal) Ly Ligine B cupglal Sl gl cilisinns .2
Gasal) &gl Johy oY) A dim 3 % 157.8, 14.61 , 26.21 cul,
Aaall dlelaay d3)lie gill Ao dad) 38,510 Gl Gislly el

3005 200 oSl aslisll ilin) dliles Clsh 1 agalioll Clgies .3
Qlall Giglly udadly davall A)gll Johy clo) dus dba (B L5 aaSfaile
- A3laal) Alelas pe 45lae daiial) 4341

P oSladl ) B ASBY Aal): GG
sl iy Uals de gy al) ol oabeaill Al dadyy Cangy Al &yl olal &

P L L) @ il chgeall Job Ll cliall (any sall b Libane il
il g U 8 Lasels "labes "B cajelal Calial) 55 salsy ¢ caliall cld ah L]
Ofig )\Slly S g yolSly anail)  Slall (sinally (s mdll g ganall Caladl (isllse
pssall ¢ anulinlly asunllllly Cilyaas)Slly (g ull (ginag 45l dalually
16.2¢31.9 ¢29.5 ¢20.4 < 16.6 « 31.0 ¢« 38.0 sl s o sansitalls
ijie sl Ao % 39.4 ¢« 60.3 « 60.35 ¢« 22.9 ¢ 38.1 « 31.18 «
gLty pwall didag Galg ol 358 dhea A 83y el cps (8 cdlaall Alalaa



I agalislly Sl 2Dgll dilia) Helil ¢ asauliolly Sl Dlgll dilaa) ik
Cilaad) cpal el B e cllly ljaiat i Lee i) JaIS ) i
¢ Al Sliall) sl Jeatll chdise 8 ey deg paall claall Qlel 3
Bals) & (ray (sl Baied )yl iy dwiseal) jualiall s S5 83k
- Galead) 55l i) Jass

G el 3SIIL agalislly Sl 2Dlell dleladlly Cilial) s sl s
doyadll oha¥) F Lue IS 5 sl Gl 55 G ols Jyeas
. Syl mwu@;ms\jﬁﬁ.@gwm@u\ bl



Summary

The current study was conducted at the University of Mosul/
College of Education for Pure Sciences, Department of Biology. In the
Year 2022-2023. It included experiments in the wire—house and
laboratory experiments. The main objective was to study the effect of
different levels of hydrogel 0 , 8 and 10 g/kg soil and potassium 0 , 200
and 300 mg/kg soil on the growth of fenugreek plants (7rigonella
foenum-graecum L.) under drought conditions 10 and 20 days to
improve germination and growth of soybean plants (Glycine max L.).
The experiments were carried out using a completely randomized design

(CRD). the results can be summarized as follows:
First: The first experience in the wire house:

The first experiment was conducted to study the effect of addition
different levels of hydrogel and potassium on the growth of fenugreek
plants under drought conditions. The results of this experiment are

summarized as follows:

1. Exposing plants to water stress ,especially during the second
drought periods (20 days) , reduced plant height, dry weight of
vegetative parts, water content, leaf area, total chlorophyll,
carotenoids, and concentrations of calcium, magnesium, potassium,
26.6% , 36.5% , 42.8% , 47.6% , 20.6% , 23.5% , 62.3% ,
35.7% , 50% and sodium by 20.7% respectively ,compared to
the control treatment . Meanwhile ,it led to an increase in Proline
amino acid damage index , and leakage of sodium and potassium

ions.



2. Adding hydrogel to the soil Improved the growth and physiological
traits of fenugreek plant ,the application of 8 g/kg of soil, showed
significant superiority in plant height, relative water content, leaf
area, total chlorophyll, and nutrient concentrations Calcium
Magnesium , Potassium and Sodium with increases 25.3 % ,
20.41% , 21.9% , 38.6% , 44.1% , 22.7% , 22.9% and 28.1% ,
respectively compared to the control treatment.

3. The treatment of soil with different concentrations of potassium
improved many of the studied traits, including plant height, water
content, leaf area, total chlorophyll, and nutrient traits improved
,while there was a decrease in proline content, damage index, and
sodium ion leakage, particularly at the 300 mg/kg soil level, with
reductions rate of 21.5%, 14.1%, 34.3%, and 53.0%, respectively,

compared to the control treatment.
Second :The Laboratory Experiment

The effects of aqueous extracts from fenugreek vegetative plants
under the study factors mentioned above were examined along with their
Allelopathic impact on soybean germination . The results of this

experiment can be summarized as follows:

1— Effect of drought Periods : these caused a significant reduction in
germination percentage, embryonic leaves and radical length, in

addition to reduction in dry weight of these parts.

2- Hydrogel Levels: Significant improvements, especially at 8 g/ kg
soil, were observed , with increases of 26.21% , 157.8% and

14.61% in germination percentage, embryonic leaves length,



radical length, and embryonic leaves dry weight, respectively, as

compared to the control.

3- Potassium Levels: The treatments with potassium at 200 and 300
mg/kg soil showed superiority in germination percentage,
embryonic leaves and radical length. Also the dry weight of these

parts was increased compared to the control.
Third: Second Experiment in the wire house:

This experiment was conducted to study the Allelopathic effects of
soil previously had been cultivated with fenugreek plant and the impact
of their residues on the growth and some characteristics of soybean

plants the results of the experiment are summarized as follows:

1- Effect of drought: Increasing the drought periods had a negative
effect particularly on plant height , dry Weight of the shoot system
, relative water content, total chlorophyll , carotene, Leaf area,
protein content, carbohydrates, calcium and potassium. The
reductions in sodium (16.2%), chlorophyll (31.0%), carotene
(29.5%), leaf area (20.4%), protein content (16.6% ),
carbohydrates (31.0%) and magnesium were recorded at 31.18%
, 38.1%, 22.9%, 60.35%, 60.3% and 39.4%, Respectively,
compared to the control treatment. Meanwhile, an increase was
observed in proline concentration, damage index, potassium and

sodium ion leakage and ascorbic acid concentration.

2. Effect of adding hydrogel and potassium: The independent addition
of hydrogel and potassium, as well as combined application
showed a stimulatory effect and reduced the inhibitory impact of

drought periods on most studied traits. This was particularly evident



in drought tolerance indicators such as plant pigments, increasing
concentration of certain mineral elements, and reduced the damage
of cell membranes, ultimately, enhanced the plant s drought

tolerance.

3. The Effect of drought periods and treatment with hydrogel and
potassium : the impact of drought periods, along with hydrogel and
potassium treatments at the concentration of alkaloid and glycoside
compounds in the vegetative parts of fenugreek plants. This variation
resulted in the appearance and disappearance of some of these

compounds.
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