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The Effect of Using City Garbage Compost on Some Chemical
Properties in The Soil and It,s Content of Some Heavy Metals in
Green Houses

*Dr. Saffa’a Kassem
Abstract

This research was conducted in 2023c, at AL-Hada -Tartous
Governorate, Samples of soils was taken from depth (0- 30)cm, from
greenhouses was fertilized with city garbage compost(The compost of
garbage was used in the solid waste treatment plant in Tartous) for
different time periods(from 2 to 4 years).The objective of this research is
study the effect of continuous addition of city garbage compost on some
chemical properties in the soil and it,s content of heavy metals
(Cd,Cr,Pb) .

The results showed that the continuous addition of city garbage compost
affected the total chemical properties of the soil, in line with the time
periods. The continuous addition of city garbage compost resulted in an
apparent decrease in the pH of soil. The value of the electrical
conductivity of soil, ratio of organic matter, cation exchange capacity ,
and soil content of fertilizer elements (N,P,K) increased with the
continuous addition.

The addition of city garbage compost was a cause of high soil content of
heavy metals (Cd,Cr,Pb) but it remained below the limits allowed in the
soil according to Syrian standards.

Key words: Greenhouses, City garbage compost, chemical properties,
Heavy metals.

* Department of Soil and Lands Reclamation - Faculty of Agriculture
Engineering —-Homs-University.
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Quantitative Structure-Toxicity Relationship (QSTR) Modeling
Using Machine Learning for Acute Toxicity of Respiration and
Ergosterol Biosynthesis Inhibitor Fungicides

Mohsen Abbod *

Department of Plant Protection, Faculty of Agriculture, Homs University,
Homs, Syria.

Abstract

The global reliance on respiratory and ergosterol biosynthesis inhibitor
fungicides in agriculture necessitates a thorough understanding of their
potential acute toxicity to non-target organisms, including humans. This
research focused on building Quantitative Structure-Toxicity Relationship
(QSTR) models to predict the acute toxicity of 30 compounds within these
critical fungicide groups. We utilized a combined approach of Genetic
Algorithm (GA) with both Multiple Linear Regression (MLR) and Support
Vector Machine (SVM) techniques for model development. Our findings
indicated that the SVM-based model offered superior predictive
performance, achieving an R? = 0.75, compared to the MLR models' R? =
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0.69. To ensure robustness, the models underwent extensive validation,
including cross-validation, Y-randomization, and external validation. The
SVM model consistently demonstrated stronger predictive accuracy and
reliability, evidenced by its R%v and R%es values of 0.63 and 0.72,
respectively, which surpassed the MLR model's corresponding values of
0.53 and 0.64. These QSTR models represent a significant stride in
evaluating the acute toxicity of these compounds, underscoring the
importance of their further refinement with novel algorithms and more
comprehensive datasets.

Keywords: Machine Learning, Multiple Linear Regression, Support
Vector Machine, Acute Toxicity.
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N (el iy ssall) Asiwd) iyl o Xi 5 o(LDsp) gl il sa Y s
A LAale ) @lysidl coefficient Jic @ 5 cdldalaall culh 8 @) (LSl 22 g
(PLDsp = — PLDsg s asaiple sl il ) <liSall (LDsp) aladl) iS5l o Jygas
) Adiall Sl alaan Gl 5 Lai (el O piaS Lealads ) W dog LDs)
V) Alles Glua 8 Aise <yie€ GA danlsy
Machine learning-QSTR) 4N adei ciluajlsd aladdady il -3-3-3
(models
Support vector ) deelall cilgaiall AT lewdy ey — V) el il lia IS4
(QSTR  Zadai i saiaall Lphall ye il 4wl Yiaé Sy (Machine-SVM
sl BLI G AR Jid e SIS Jhaall Jlaad) bl e Laxie diala
e Sl o Jalel e Ly SVMie i 5t [21 20] dal) (ailadlly
Z3sai sk o Auhall oda 8L Jlaall 138 8 Aad 510 Lelan Laa clgasani B85 Agadl)
b deaiaal Zap¥) Adal) chdsdl G e alaeYl SVM laaadML-QSTR
s Kernel function) z3saill julas (puad ae ¢ (MLR) 2aaiall adll jlaasy) = g0
-(Bayesian Optimization) (gull cpuaill olasinly (Epsilon 5 Box constraint
Ly Gan (MSE) Wadll ayye Jassies (R?) waaill Jalea e bl z3saill ool apii
[18] MATLAB gzl
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(Validation) z il 4aua (e (38aill —4-3
Cross Validation 43k (Internal validation) sl 8l -1-4-3

Creadfin) (@lly Gaaal Afilany) zilall A8dise g2 ani ) B3 dlee Caags
Giaill wili Slas) lul ag ¢ (LMO-CV) jyalic e sane ol jiy adaliial) (3iatll 44yl
aaladin ) )Sie IS8 bl desene (e eda alegiud Al oda et Ll

Jdantl) QSTR zolal dypiill 308l apdh Congy (dliadia (38a3 Ac ganaS

a3 ¢« QSTReL . 4 4x3L3l) (Cross-validation) adalisall (3aaill <ul (e

Gssailly (Leave-One-Out Cross—Validation, LOO-CV) aals jaic &y Géadll
sSY) (Leave-Many-Out Cross-Validation, LMO-CV) jalic icsane dji
sshd € 8 3iaill degane 0S4 anly (€ pe (anad) ¢ LOO-CV diph i . Laiia
i c$ye S Alaall o3 ) S Ly A sanaS Aiiall ClLSpall padind Laiy dy)SS
Al b el diphal) g (l€oall Jleay) 2l 7 Jiey Cua BISE 1 Le

1221 0.5 oo ST (R%0y) Lolsy) Jalaw (3is 13) il 8 Llals Ly 2 dgaill yiimy
Y-Randomization i) -2-4-3

A may) ookl 5 sae il axan ) lege Ll ol Y-randomization lgal s}
Gl 35y e BT sa LYY 13 (e et Cargll L AaDa b Bl
& s (oY) 3l e (fpamadl) Tmsland) Adladlly Apiall Cdnall (o Adlsde
Y-randomization lid) ke &5 . MLRaamil Jodll jlass¥) dgyyh aladinl o5l

o (4_”\_\4_:);‘\ C_I\)_u}.ej\) Aa sl Gl paiall Jlat Loy Glgde Ul i) Lls Gyl e
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Ul o3 aladi ulisapa QSTR zila b el any . yuis (50 Al al Lgadlse
."i !.-. Jn

(chv) bL\A.ud\ sl da\:uj (Rz) u_f,\}_.;’ud\ vl Jalas L o s ?-'ﬁ 0S5 Ladie
23] L) z3saill (R?) sl Jalao dad (e J8 Lilsiie 321500 #3Laill

(External validation) gl 58 (s A)AY g8a3l) -3-4-3

L& (External test set) dumjla los) degane o Wl 5)shaall z3laill olof oy
5 creod LEAY) Ao gena 0S5 L 3 LS Tily e Wil &5 il e Aad (0
sk (A lealadt ) ol Cuay KN LSl axe e %15 e wnle i i€y
alasinly Laylal) LEAY) de genal dpanally 505l e 7 35eil 3308 a5z 3laill (i
e Vssia zasalll i <0.5 o ST RP%igqt dad cuilS 13 MSEeq; 5 R%est 10linse

LBl g @il -4
Aalall) Alenl Lo 5 cliSjall Aaldl) lind) it —1-4

L;I.c}ml W\ ‘5:\_\_.)):153\ Q\A;u.aj\ (e A_\S)A U:\:\MSJN\ :’\3\44_“:1\ &LL\:\.\@; e’j
@il Jg il (goall 32l Clafia (o Sye e aufy o(Spe 16) i) cillafia
Lhail) A1 dejall dad Cpial L dasll k5 dlse 3 Aa gl L 2o @ e clldg
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wil) ) Asa ol 8 Jigns s il el Apmmyall Al 2LS (LDsg) sl 3yl

C_:LL“ ‘;.;4‘.3)” CJ}A.\S\ ITAES ’E.JL_}}& (pLDSO) UL&]\ 473.0:\.\“)\.:)“\

E— ol ahati il (€5a JS0 Akl Ayl ey Sl (00 1497 s

S leabaay) & Al pubeall oia 1232 ) @lyS5all 2ae Jil& 5 Dragon 3.0

L V) iy dsdll aaail (GA) Ll Gy ylsal) Caaddi wl Gl aay . Jaal) 35k 35

o gl ey ) gl sl lgie i 5 Sl e e il )

r—asn s [24 16] palWl Sl el 5 5 dsd) aul momsr g2l (] Jsaal)
Ahyal) aa ga AN LS Halll Ay genall < S5all 038 dad 2 Joaal)

Aalal Lgaibaay o 3lall oliy b Aasiisall Agiall Clydzall L1 Jgta

iy (1) Aaganal) [24 16] sdsall bl nal) _pigal)
Sisall \gd RN
Burden | Burdeniisiad 7 4, 453 ded el BEHmM?7
Eigenvalue M) JSIG Asaye
3DMoRSE AL daapef 25 3)Li) - 3DMORSE Mor25m
A
WHIM OsSall gylalall _alaiy) WHIM s G3e
Ol Ayl Ay eIy e pe [0
WHIM | /) oSl Jilel alasVI WHIM i G3s

A dnslgasda g oSl VATl eyl
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Tl CLSall ieatll I SN oF 5 Al el a8 .2 Jaia

Al il pdipal) dagh PLDso | LDsp | 4 gaxal) Sal) aal
G3s | G3e | Mor25m | BEHm? G/ | Abast
1]
il ds gana
0.191 | 0.169 0.689 2.331 - 308 Azaconazole
2.4886 Gl
0.207 | 0.193 | 0.823 2.658 - 5010 Boscalid
3.6998 c2
0.2 |0.171| 0.349 2.539 - 2588 Carboxin
3.4130 c2
0.177 | 0.16 1.058 2.983 - 5005 Cyclobutrifluram
3.6994 C2
0.183 | 0.16 0.703 2.691 - 448 Diflumetorim
2.6513 C1
0.185 | 0.16 0.481 2.458 - 474 Diniconazole
2.6758 Gl
0.181 | 0.177 0.759 2.624 - 3160 Epoxiconazole
3.4997 G1
0.185 | 0.162 0.767 2.68 - 1343 Etaconazole
3.1281 G1
0.183 | 0.159 | 0.466 2.624 - 2028 Fenamidone
3.3071 C3
0.204 | 0.198 0.36 1.983 - 12900 Fenfuram
4.1106 C2
0.183 | 0.161 | 0.594 2.631 - 674 Flusilazole
2.8287 G1
0.188 | 0.161 0.397 2.554 - 2189 Hexaconazole
3.3402 Gl
0.191 | 0.165 | 0.642 2.451 - 227 Imazalil
2.3560 Gl
0.192 | 0.154 0.56 2.604 - 180 Inpyrfluxam
2.2553 C2
0.181 | 0.153 0.419 2.712 - 888 Ipconazole
2.9484 Gl




4 gaad) AW g A ) 30 a sladl Adadas
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0.174 | 0.152 0.401 2.995 - 2000 Isoflucypram
3.3010 C2

0.183 | 0.164 0.601 2.612 - 1250 Nuarimol
3.0969 Gl

0.193 | 0.168 0.586 2.576 - 1632 Oxycarboxin
3.2127 C2

0.181 | 0.153 0.243 2.639 - 2000 Penflufen
3.3010 C2

0.181 | 0.159 0.828 2.952 - 1023 Prochloraz
3.0099 Gl

0.175 | 0.156 0.538 3.027 - 5015 Pydiflumetofen
3.7003 C2

0.197 | 0.174 0.006 2.348 - 5000 Silthiofam
3.6990 C7

0.181 | 0.164 0.758 2.67 - 1031 Tetraconazole
3.0133 Gl

0.175 | 0.167 1.015 3.134 - 6500 Thifluzamide
3.8129 C2

0.174 | 0.151 | 0.525 2.976 - 386 Tolfenpyrad
2.5866 C1
LAY de gana

0.174 | 0.166 1.214 2.983 - 1453 Difenoconazole
3.1623 Gl

0.171 | 0.165 0.971 3.069 - 4100 Fluazinam
3.6128 C5

0.171 | 0.151 | 0.832 2.985 - 1000 Pyraoxystrobin
3.0000 C3

0.185 | 0.156 0.315 2.598 - 1700 Tebuconazole
3.2304 Gl

0.188 | 0.167 0.733 2.408 - 721 Triadimenol
2.8579 Gl

O Aokl Glanall (35 Gy el Adafiall 4y jladll Clayall de sane & C
Ao ganall () 3l (38 pall a8 0 yady Laiss ¢ J g i s )2 (5 sead) i) cilaia
[11] il Slassal Ga il 20 2 Aaliial Canm Ageai ) A panall (pans e il

:MLR saial) el jlasiV) zigai —2-4
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LS yall JSI 20l s 5 mlyl) o gail) 6Ly Alead Coliall JSEIL i) Aipgd 2y
desana o 5 dpaalyll &3l ol Chaddiu) (K50 25 (e 5K AV ¢ iic sanal
degana JCa lsde JS0 i) WS e el (e 43586 Al ¢(Train set) cuyull

-(Test set) jlaay)

sannall Laaill AW dejall ded g LS pal ylisall dag )1 Cily G5all G Jayy (MLR
A Aslaal) 8 WS ¢(PLDsg) dsaipple slll aills Alias LS pall o3g] salall dyandl

pLD50 - 4.43 —1.414(BEHmM7) +1.221(Mor25m) —56.74(G3e) +
25.8(G3s) (2)

0.64 = Rz(test) «0.07 = MSE (train) «0.63 = Rz(adj.) «0.69 - R2(train) 25 =
.P< 0-()01 ¢ 0-53 = chv ‘0-023 = MSE (test)

syliaall Ayl clialdll o bage Agdad A0 (2 Aabadl) Aalill Aalaall o

Rirain) iuflaaal Claleal) 5l . (PLDsg) lpall Apamsy Agiand) ) lsall Aasdly
bl LU #3sai of 0.001 e J&1 p dads (MSE (1ain) = 0.044 = 0.69
Jelra ey s paal) il yal) Lpand Algie A5 5)8 53 5 cUiliaa) 2a (MLR) 2axidll
Lpadl @85 3 G z3sall) of Y (0.5<) 0.53 = R, (Cross validation) Lls)
X% L «Cross validation 4lee A ()il de gana (e Baxit el Ll 3ala)

LSl (e gl 138 Fgansy 3l b i) 3 pail A 55
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Sars MLR 73501 e PECs) — Aadsiall 5 dpmpatl) ol yg 1 JSGN el

rhal) £l Taadl LaS L Aad i) a5 Al Al G 2 Bl e o iS))

Jrag Lo aysill 13gd (mae Jaai (5 35ag a5 (0) asd) 1)k e (Residuals) iyl
(2 J82) Lilian) Asia Lggle Joanid) il

MLR2al )aaiy) 73 gail 450080 9 A88a) a8l ciidal) ahada
- 4.5
® il e s
o © A 4
® LAY A gana
L] o L ] ”i
® . - -3.5 ‘-‘1;
L o ° =
) w
o '@ a
. ‘. o ® ° 3 'i
e ® o0
L 2.5
»
. v r v + 2
-45 -4 35 -3 25 2
pLD50 (&iis)

saxiall oY) 73 gl Ayl 5 Aial) audll codill bl .1 JS4

aniall jlasiy) zigad b Clida) g

2
= 1 ”
s 'XJ LIPS ) L4
3‘ 0 ’__'_._._._..._.._._.._._._’...._.....‘.._._.._...._'.;..
] [ ]

-1 F

-2

-3

aaiall laady) z3sail (Residuals) claiiall sl g5l .2 J8&
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aaxiall jlasdy) zisely alddl Y-Randomization s dobls—dall ;Lss) -3-4
MLR
s "Y=-randomization" . Jlas) el & camiall JlasiV) 3 ses Ailie el
Chsiall e WlsZe pLDsp fUll il o ajsisale) 48 5 "4 dall lodl
7350 100 Leie il cipe 100 dolead) oda <))& . i o]l 2500 L)Y Al )
e Slsde

s3¢) (R%v) abaliiall apaailly (R?) ypasil) el o o wgin of eiliall el
a7 dsall lelaus N AL AV all e raialy ISy 8 IS Al A0 sdinl) 7 Sl
Gras 38 S5 Le 55 0.5 (e LSl culS LN Gigunall (CRP?) Jalae 20 o LS
oo len IS il 038 maa gy L Adaiall sady ol 43l of e Jay JLaY) 23l

|(3) sl

2aadall jlaaiy) #asan galdll Y-Randomization jlis) =it .3 Jgaa

LS Adal dagdl) o gia JLEa) Jlaa

Y-Randomization

0.32 R
0.117 R2
-0.28 R%a
0.68 cRp?
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Machine learning—) ¥} adei cilajlod aladi—uly 43300 5l 7z Med —4-4
(QSTR models

& Gl 5yl Al iy 8gally g el Sl Faae (G Al A (il
CDAAS D) cly gl oda Hladi ) 5 el Laa) Al DA e lggle Jyaasl)
-(Support vector machine—SVM) e lall cilgaiall AV A )sal (Inputs)

s bOX constraint s5iway (Linear kernel function) 4as alla Lol &
@l Greatll ye daey,lall e GlalaaS 0.1731 5l Epsilon sy 8.449
-(Bayesian Optimization)
MSE rain) Uadll ape Jasssia £ JUIS 3l 23 ailly Aalal) Adliany) ciladadl) culs
sl e 0.63 50.75 Jdoles R%y 5 Rigrain) 22l Joalrs g ¢ 0.058 s
LSyl Lansy 5l 3 SVM e 560 QSTR zagail (368 ) ads Laa ¢ (4 Jsaall)
MLR 350y 455080 dusg y2all

Ll ailll ae Sliae JS Gy 33155 Axdsiad) 2l o (4 53 ) il e Taadls
O sanall A A alall L o WS L Laa) e sane ) Gyl A gena 6 )5
B z3saill 58 ) dile 0 Aail) lad e S IS Apliie 5 Gane daai 5] el

SVYM e )lsa g
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SVM G:‘J-‘-u Al g Ad8al) 4l i) hbda
r 4.5
® ol de sanse
° » [
- ® iVl de geas
° ® a
°® ° 3‘
L 35 -
. <
. %
° “. '. L] ® -3 3
© 4 B
@ R
2.5
@
r T T T T -2
45 -4 35 3 25 2
pLD50 (&idia)

SVM 73l dyptll 5 diall avdll coill hhia .3 (84

3 SVM gisai b clisa g 558

e i ® °
0 FPugal8la.ous ._.._.._._...._._......._.._..._._.._.

Cliial)
°
°
()

SVM 354l (Residuals) clausal bl g4l .4 J8&

External validation Lii¥) s gasa aladiuly z3ladll (e (38a3) -5-4

el 8 a8l Baaa GlS e day 5l o Al el 508 ap Ay
(SVM) e lall cilgaiall A1 z3sai 5 (MLR)a2xial) adl) jlaadll Adgai g Load)
padieall auill il Cojelaly L LS pe Aused (yo Aliiase Ao gene aladiuly )l LAY

e 535 5l 48y Gun G SVM g hgail Iaals Bgii MSEjegr 5 R%est ()line (e
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ety A3lia ¢ Jgll e yladdl 0.018 50.72 cialy Lad zsaill Jins Cum L aentll
2Ly Aliall el (Uisacs (4 dsanll) adll saxiall jlasiVl #3500 0.023 50.64
Cim ¢ MLRz 353 e 338 28 SVM z3sas of ajlally Jdslal) Gaadll jples o
il 48l g At )38 oy Lo (R? maail) Jalaad e ladg MSE 1 Ja dad (36s

g dsaill

) e Aaill oz 3lall glasy) ulad 33jlie .4 Jgia

z galll uaay) laal)

R21train MSEtrain chv thest MS Etest

MLR| 0.69 0.07 | 0.53| 0.64| 0.023
SVM 0.75| 0.058| 0.63| 0.72| 0.018

alasinly A g paall il pall Ly Liall a5 3agall adl) (5 Jsan) U Jsaall zaasys

1Al dpalyyll = bl

z3ill e (PLDsp) A paall il pall dpand Lo Ll 5 Zgiall 2l .5 Jgaa

-

4aalil

45l pLDs pLDso LDso Lial) ol
MLR [ SVM | 2agan | (as/aly

- - 308 Azaconazole
2.69779 | -2.6628 | 2.4886

- - 5010 Boscalid
3.94626 | -3.8743 | 3.6998

- - 2588 Carboxin
3.28899 | -3.3502 | 3.4130
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- - 5005 Cyclobutrifluram
3.01915 | -2.9136 | 3.6994
- - 448 Diflumetorim
2.88526 | -2.8633 | 2.6513
- - 474 Diniconazole
2.77536 | -2.8033 | 2.6758
- 3160 Epoxiconazole
-3.7381 | -3.6849 | 3.4997
- 1343 Etaconazole
-2.8535 | -2.8138 | 3.1281
- - 2028 Fenamidone
3.02324 | -3.0608 | 3.3071
- 12900 Fenfuram
-3.918 | -3.9370 | 4.1106
- - 674 Flusilazole
2.99027 | -2.9935 | 2.8287
- - 2189 Hexaconazole
2.99323 | -3.0463 | 3.3402
- - 227 Imazalil
2.69798 | -2.6825 | 2.3560
- 180 Inpyrfluxam
-2.3647 | -2.3848 | 2.2553
- - 888 Ipconazole
2.91621 | -2.9730 | 2.9484
- - 2000 Isoflucypram
3.46199 | -3.5312 | 3.3010
- - 1250 Nuarimol
3.12505 | -3.1234 | 3.0969
- - 1632 Oxycarboxin
3.06189 | -3.0633 | 3.2127
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A5 s 2025 sle 16 212l 47 Alaal)
- - 2000 Penflufen
3.02793 | -3.1275 | 3.3010
- 1023 Prochloraz
-3.0965 | -3.0514 | 3.0099
- 5015 Pydiflumetofen
-3.5411 | -3.5733 | 3.7003
- - 5000 Silthiofam
3.68526 | -3.8246 | 3.6990
- - 1031 Tetraconazole
3.06682 | -3.0260 | 3.0133
- 6500 Thifluzamide
-3.7339 | -3.6381 | 3.8129
- - 386 Tolfenpyrad
3.22692 | -2.8644 | 2.5866
- - 1453 Difenoconazole
3.24627 | -3.0947 | 3.1623
- - 4100 Fluazinam
3.68524 | -3.5987 | 3.6128
- - 1000 Pyraoxystrobin
2.94192 | -2.8997 | 3.0000
- 1700 Tebuconazole
-2.9492 | -3.0278 | 3.2304
- - 721 Triadimenol
2.71673 | -2.6736 | 2.8579

Glas llafiag (el llafie 258 ) a6 Al el Lay s Y dpphadl) o) aaan
o Aaslie CV Hsels ) LS el o) KAl alasan) saf a5 . [26 <25] kil

Amidia Baa ey lSye GLESE ) ) S, s o finlll las Las e ladia s
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Al gally Aiad) Aa ) aaty L[27] <l yladll saladdl Jalgall e Al oda e Hlaladll
Sl bl (alss)y dlailly 3udi saam Ayl Cilae ka3 Leula Slale Aliadl)
sl 8 Alle 3el€ Cjelal QSTR zilat i 5 cuall oda s} s L Alully Ly
Ofiald) alel Gphall age Las (Ailasll LSl (ho sl 1gy Adagipall 55—l BV

a8 Bl ST e skl

28 GLSHall Apa il saa A5 8y (MLR) saxiall Jadll jlaas¥) zhgar ekl
LAY e genal 0.64 5 il degend (R?) 0.69 sl Jalas &ly Cum il
(Y-Randomization) 4lsiall jlis) jelad PN (e Uilias) dypull 438 4isa ASE o
JSs (SVM) el clgariall A1 ) lsd alaai s Lindll 23 gaill (58 cclld pay
e sanal 0.72 )38 3aa5 Jalas daas Cus ¢ oa)lal) LY cypxill dls e PA Ll
oLy

(28] QSTR  &ilayf & SVM (e V) alaill el dle b cillyo ac <yl
saiilly 9] apanaa b LI dauly 3100 (SVR) e |l clgaiall A1 dpe) )i axig
LS yal) Liansy 5l L Dacio 2100 SVM zisai selal ciulpall oda a5 .[29] dpeilly
Jsn glaa) 3ss pae e il o oaxiall Jlaai¥) zdsai elal Hslatia gyl
VAl 3 il 5y . [21] QSAR Jlas b zdlaill skl 3aa e dgllie dye )l
& ¢ (SYM)daclall culgaiall AT due) st Lagus Vs ¢ V) alaill cilia yload 42101 Zany)

Jgyhadll lanall 4alall QSTR culadd

claling) -5
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28 GlSall dpe il a4 508 (MLR) aasiall adl) jlasi¥l zdsas jell .1

o)lal) LSl e pana e o)lid) die gl 73 saill Cagyai Ay A 6 s cdshyall

e U gale 565 (SVM) daelall cilgaiall 411 4 plsa alasinly Lasidl z3gaill 36 .2

sl 38y Cus e el ladd) jlasiV) zdgai ¢l

LS yall Balall dpeully 5l e 5)all 3 Al aa) G cpadsalll NS il L3

g padl
Gluagdl) -6

Aphadl) claall alall Apandly 5ll Allad 3151 Ll s3a b 5yphall 3lail) Cinlagi L1
Jspiiadl gpall G Clafiag (udil) cillafia ) Al

Gl ylsd CaliSiuly (LS al) (e gosl degane o adiad saaa 450 zilai o by L2
A8y 5 dypunl 5yl el Alad) Al 8 deadindl) el cula ) ddla) T Al

el el
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Effect of Organic and Phosphorus Fertilization in Phenological Stages
and Some Growth Traits of Broad bean (Vicia fabaL.) under Dier-Ezzor
conditions
Dr.Abd AL-Haakeem AL-Kasham’
dr.abdkasham@gmail.com
‘Assistant Prof., Department of Agronomy, Faculty of Agriculture, AL-Furat

University, Dier—Ezzor, Syria.
ABSTRACT

The research was performed during 2024/2025 growing season at
experimental field within faculty of agriculture, Dier-Ezzor, to determining the
effect of several levels of organic and phosphorus fertilization in phenological
stages and some growth traits of Broad bean. Three rates of organic sheep
manure (0,10 and 20) ton/ha, and also (0,50 and 75 kg/ha P,05) of phosphorus
fertilizer were used. Results showed that organic manure and phosphorus
fertilizer has accelerated seedlings emergence and plants flowering, The highest

values of plant height was achieved when adding organic fertilizer at rates of
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10 and 20 ton/ha as compared with control, and also the two rates 50 and 75
kg/ha P,0s) gave the highest values of plant height. Adding organic sheep
manure caused increasing plant dry weight and number of branches/plant, and
the rate of 20 ton/ha the highest values of plant dry weight and number of
branches/plant, while for phosphorus fertilizer, the rates of 50 and 75 kg/ha P,05
gave statistically equal values for these traits. All treatments of organic and
phosphorus fertilizers surpassed significantly the control treatment. Plants that
grown at the addition rate of 20 ton/ha of organic manure gave the highest value
of number of nodules per plant (12.6), and for phosphorus fertilizer, the rates of
50 and 75 kg/ha P,05 gave statistically equal values for this trait with superiority
above control. The 20 ton/ha treatment gave the highest leaf area/plant (3510.3
cm2) surpassing on both 10 ton/ha treatment (3000.6 cmz) and control treatment
which gave the lowest leaf area/plant (2404.0 cmz). Also leaf area/plant
increased with increasing phosphorus fertilizer rate. The 20 ton/ha treatment
gave the highest crop growth rate CGR surpassing significantly 10 ton/ha and

control treatment, which gave the lowest crop growth rate.

Key words: broad bean, organic fertilization, phosphorus fertilization, growth.
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Effect of Organic and Mineral Soil Fertilization on Root and

Vegetative Growth of Swiss Chard
Abstract

The research has been carried out in Homs (Rural Homs, Aysoun
village) Governorate using different types of fertilizers (vermicompost,
NPK) in addition to a control (without fertilization). We studied the
significant differences in some vegetative and root growth indicators of
Swiss chard. After statistical analyzing the experimental data, which
were designed according to a completely randomized design with three
six replicates for each experimental treatment, using the Gen Stat,,
program. The results showed that the organic fertilization treatment with
vermicompost showed significant  superiority over the mineral
fertilization treatment in terms of Swiss chard root length, number of
leaves per plant, and plant weight (grams). While, for root diameter, the
difference between mineral and organic fertilization was insignificant,
and a direct relationship was found between root and vegetative growth

of the plant.

Keywords: Swiss chard, organic fertilizer, vegetative growth, root

growth
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