Damascus University Journal of Agricultural Sciences

Aach3l) aglell (ias daals dlaa

Vo 41 No.1 (2026): 112-130 130-112 :(2026) 1 2aall 42 aladl)

palial) dal) B Sl slewdly Bygail) il Cililie CungragS (o ddlide cYdea G
(Solanum tuberosum) Ualad) 4:aL53) 29 daigh 4y b sl ddall

2ol 3pana Gladlu ) g Lasa

e Anala Aol pgle and—dach 3l Auigh A JlaeYl Al duviga
dema.altheb@damascusuniversity.edu.sy

cGad drals Al asle avd—del)3l) duigh AIS caelus M 2
Suleiman.salim@damascusuniversity.edu.sy

tpadlal)

DA Al Giagy 2022 ale aaly o)) puse DA Loy Al 8 Llis G ) 38
L2l pualiall j 3 el slecdly 8)500) Glalie CangansS (e Adlite Y aes
af)sall e Uil st Janiad WAl 4355 8 Uallad) 2aly) 35 «(NPK) 5)S))
t Y Bhy O elaal) cuilSy ) y<a AN cBlilas o (R, C. B. D) 4Ll
e e %75 1(T2) ¢ Srae waad %100 :(T1) dila) i (500 3aLs :(TO)
CusgiasS %505 Saa dlews %50 :(T3) yganll by ildlie CangaasS %25 5
B9aill il il Caigaa g€ %75 5 Sare dlew %25 :(T4) e3ysand) il lilig
Faall g 3¥) sled) Caral G gl s clilae g€ %100 :(TS)
lilie sl Jladl jaall il cuiy g3V e bl Asls 385 (gguaally
(T4) 5 (T5) ilalaall g ) AU g V1 e il (gytima Bal) (A Byoand) il
S @93V e Al (ot o BaLl Asiall Al i€ canlal) Alelea e
aseslisdly sl e Al (gotina ala)) LS ¢ ol e (%41.38 5 %44.83)
Gl lalie CrugiaS (e Adliaall cVamall 52U aee 1ayda Coalin (S Cpalial
& Oaaliall agualislly Hseadll (e Lgll (ggina A B2 dugiall ducall CilSy ¢5)ganl)
oSl Laa ¢ gl Ao (%21.41 5 %106.80) salal) dlalaas d3)lia (T5) dalaal
Clilie CiungiasS o bl cuin LS upaainl) (38 (e (BhsY) (gina o Llal
Labedll e Lsine (3958 (990 (T2) Alelaal) 3 Aalil)) 5215 8 pales 8ysaid) il
%25 lakay dganall 5rauY) £0S (il g (T1)

ey clallas ¢3S (63 ualic (Bysanll il lélie (CigaasS dualidall cilalsl)

ISSN: 2789-7214 (online)
http://journal.damascusuniversity.edu.sy

2023/11/12:)a G
2024/1/23 :Jsall oyt

@O0

Cinper il Ggins sl B
CC BY-NC-SA 04 [l

18 <1


http://journal.damascusuniversity.edu.sy/
mailto:dema.altheb@damascusuniversity.edu.sy
mailto:Suleiman.salim@damascusuniversity.edu.sy

g ol e, S Al yealiall Al b Soead) slecdly 8501 @bt clilie CrurgasS (pe dtlide eV aee Ll

The Effect of Different Levels of Tomato Plant Waste Compost and Mineral
Fertilizer on the Availability of Macronutrient Elements in Clay soil and on

Potato productivity (Solanum tuberosum L.)

Received: 12/11/2023
Accepted: 23/1/2024

DO

Copyright: Damascus
University- Syria, The authors
retain the copyright under a
CC BY- NC-SA

Dema Bahej Altheb!” Suleiman Mahmoud Salim?

! Engineer, Agricultural Engineering Faculty- Soil Sciences Department of,
Damascus University.

2 Associate Professor, Agricultural Engineering Faculty- Soil Sciences Department
of, Damascus University.

Abstrsct:

This research was carried out in the field in Daraa Governorate during one
agricultural season in 2022, with the aim of studying the effect of different
rates of tomato waste compost and mineral fertilizer on the availability of
macronutrient elements (NPK) and potato productivity in clay soil. A
randomized complete block design (R.C.B.D.) was used with six treatments
and three replications. The treatments were as follows: (T0): Control without
any addition, (T1): 100% mineral fertilizer, (T2): 75% mineral fertilizer and
25% compost of tomato plant waste. (T3): 50% mineral fertilizer and 50%
compost of tomato plant waste, (T4): 25% mineral fertilizer and 75% compost
of tomato plant waste, (T5): 100% compost of tomato plant waste; mineral and
organic nitrogen fertilizers was added according to the plant’s need for
nitrogen. The results showed the effective role of tomato plant waste compost
in increasing the soil’s total nitrogen content, as the two treatments (T5) and
(T4) outperformed the control treatment, and the percentage increase in the
soil’s total nitrogen content was (44.83% and 41.38%), respectively. The soil
content of available phosphorus and potassium also increased in direct
proportion to the increase in the rates added from tomato plant waste compost.
The percentage increase in the soil content of available phosphorus and
potassium in the treatment (T5) compared to the control treatment was
(106.80% and 21.41%), respectively; which was reflected positively on the
content of these two elements in the leaves. As for productivity, both
treatments (T1) and (T2) outperformed the rest of the treatments without any
significant differences between them. The results also showed that compost of
tomato plant waste contributed to increasing productivity in the treatment (T2)
without significant differences with the treatment (T1) and reduced the amount
of mineral fertilizers by 25%

Keywords: Compost, Tomato Plant Waste, Macronutrient Elements, Potato,
Daraa.
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Al e delyl Jd A all Ay sadll
Al bl Gailadl) :(3) g
Fc,, Agalona so | bp ] (%) Sl S
(%) (g.cm™) s ol il o
44 56.78 2.73 \ 1.18 R 56 30 14
Al Luguailly Ailasl (ailuadl) 1(4) Jsaad)
AK | AP | AN TN | OM | CaCOs EC
(mg kg™ (%) (dsi') " pH
480 | 750 | 6 004 | 057 | 14 0.31 7.95

Aol il dnally layy) 5y 3 elldg danyas dakad JS (e ddilgie A8l Cilie Cues 140k clial) -12-1-4
Dl daally saill awga dilgs s

s 5Laa) Jasials SPSS Sleany) ddaill maliys Jlenials Wileaa) clibul) culls 1 Alaay) Judatl ~13-1-4
iy Gy at ey Aliall yaliall cillaiigia Ga dasine (393 39ag Adpeal (F-test JLadl) (ANOVA) cplil)
-(Stehlik-Barry and Babinec, 2017) %5 Lisina (5iue dic LSD (ggina (38 o LaaY Gy o giall

&gl @bk -2-4

Al Jallas —1-2-4
(pb) 4 yallall 43Ul ¢(Gee and Bauder, 1986) _iagyuel) dask ¢ SulSuall dalasl) :daibadl) Julladl) —1-1-2-4
e & dylay 4 sl 43Uy ¢(Blake and Hartge, 1986-a) Aleall Ailsha ) Ak
1Y) 335 (Cassel and Nielsen, 1986) Wi (FC,,) dulaal) Zaudly Lulua 4usludls (Blake and Hartge, 1986-b)
Coyel) gial ansl 0 g sl a)¥) Al Jama Jss 58 s gy (2%2) T2 4 Aalesss V1 (po Augians dakad cyial
335, A5e il IS5 oLl sy it 2xp - 75 aal Lail) Ty S U oLl il e 5 coloal ilal
e illyte lie s Aol 48 Sy ol giad (la) Ll che olhis pSae 0S5 Lol ot Bl gl o

18 - 8



g ol e, S Al yealiall Al b Soead) slecdly 8501 @bt clilie CrurgasS (pe dtlide eV aee Ll

e Cuding il U Gl 5 DY) iSae psuial] (o Al 3 Cinngg Al s Aaads om 15 Geal 45
ool LS (sl astal) (gimall) Atigll ddind) dacd) Casmg Al Glinl 3a %5 105 B iy

w

FC, =—2~ x 100

s
L34l Adeal) Lendl :FC,,
sAadadl el Gy tM,
el Galall 5l )9 : M
(2.5:1) sladny Glaa Ao pH  meter (ol lea Jlexinls 14050 Jelis da o tdibanl) Jlladl) —-2-1-2-4
Rhoades, ) (5:1) ele= 4 paliia & 480 eS AU s ddaclgy daglall :EC . (and Davey, 1988 Conyers)
L)l 520SY) Aisylay (OM) dagcaal) 53Lal L (Horvéth, 2005) iercdlSl 2yl (CaCOs) aseelSl cilign € (1996
Ll & (TN) AW @g3¥) . (Nelson and Sommers, 1996) 3Syall coySll (meng agealinl) cilag Koy Jlaainbs
sy (AN) Ul el 31 . (Bremner, 1996) 3S5al) canll men Jlanianls iy JalalS Gyl Zial) gy
(AP) z Ll ,secadll .(Bremner and Breitenbeck, 1983) asalisll 23)0lS (e aldai 1 Jslaar adann¥h Jalals
Oles Aalsy asralisd) s asiseY) COLA (aMATWIL (AK) 7 Lid) asiwbisdls ¢(Olsen, 1954) Galgl Ay
.(Helmke and Sparks, 1996) gl 4:8Llas
rdyguand) 890l il Ll CugaasS Julas —2-2-4
Ball) (Lasas el tdugme 50Le) (10:1) palitions e EC Js o(Lasa el tdusune 52Le) (10:1) Glea e pH I
& asldl e SSa CupSl (man (pa giar Aageinal) S gy i3 Wy < 450 B A le el agimal
sl ai oy st 3l Joladl) Jlasiads anglls SIS o galisdly otadlly JalalS Ayl I g3Y) i
-(Tandon, 1993) clll jlea Jleainls aguliglly duigll) A2y hally
rabdl) Jallas -3-2-4
Jlaxialy cuinds 25 (4ol 24 52a) Ojol) @ild 5a %270 s gy e Chiad (8 3 alal) GhoY) cilie Catia
ALl meng assibidl ae el CupSl (i e gper liall Ciab I3 aas . (Hanson, 1993) dals (salls
Aiea e (125S5 g gally Clalal) Jlexials KU sy (Bremner, 1996) JalalS ik (SN g 3Y1 b
el 430 dase Job o uagighy S Slea e Gslll 80k Gulily ohedl] ma aals Jansy b Gl iual
-(Helmke and Sparks, 1996) ¢l Jgall ulizall Slga ddaclg SV a5:ligilly (Reuter and Robinson, 1997)
rdgaliy) —4-2-4

s il A dadl) Al

LYl (ton ha ™) = x 10000
A yanl) dadadl dalioe

1AdBlial)y piliil) -5
rde )3l 08 B gand) il ililie Cuugia g€y dusill dugeadlly dxiliasslly duiludl) pailadd) —-1-5
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L5y 55 ((USDA, 2017) Sia) alsdl Eatia 385 ks alsd b dasg padll L5 of (4) 5 (3) cdsandl (e danl
«(FAO, 2007) &:udS 525 dalle s g ¢(USDA, 2017) 4slall dhausia a5 ¢(Tlaiwi, 2001) Vertisols ddiaal) )
(Bruce and Rayment, 1982) I <331 (e an Casning ¢(FAO, 1980) &isnall solall (o Clinin (gyine 3
(Olsen, L) joudll (e midiag (FAO, 2007) 7l asraslisd) (e dles Sanall cip V1 (e (abiia (s5ine I3
.1954)

:(NPK) 5l pualinll ¢pa Al (ggine Jamugia & i) —2-5

1(%) TN S Cigi¥) (e Al (S Jaugia A il —1-2-5

e Alaall Y aedl) 52U e Tyl oty U8 ASH i Y) pe Bl (gsima g L)) (5) saall & i) o ol
el (e JS g G L oY) Sred) sled) e Blaall Aol pe Loy 5sn il il cldlie CrusiasS
Iy (B9l il e Crassas€ %75 5 3931 ane slass %25) (T4) 5 (592l Slilie CaussasS %100) (T5)
%44.83) aalall Llke AN CigHY) (e Angill (gytine 8 BN Ao giall Al cuilSy cDlalaall 18IS e (5yina
lilie g0 %50 5 (3931 (ivna e %350) (T3) Dhbalaall (go IS A5 A55a0L cielay . sl e (%41.38 5
(xe 2asss %100) (T1) 5 (Brsaidl il Slilie CrusansS %25 5 (931 siana sl %75) (T2) 5 (sl s
O sl (gyine g cBlabaall it LSy L Adlcal Al (50 aalal) dlalaes Al Lty Lash dugine (3958 Aol 259 (19
.TO <T1 <T2 <T3< <T4 <T5 : V) saill e I i3V

(%) TN A g ¥ (e duill Ggiaa gl ga st :(5) Joadl

wldd) e sall TN
- o CDlalaal)
(%) (%)
- 0.029, TO
17.24 0.034,, T1
24.13 0.036 T2
27.59 0.037, T3
41.38 0.041, T4
44 83 0.042, T5
0.0029 LSD 005

g (398 2539 () Adbidally digina (338 dgng pxe ) Al i) i

Usgng 33amY) 038 GLisd deyus () 93V Sanall asacil) dlalan & A g3 e L) (goima (alidd) G 9ay
Gl Glilie CuugiasS e i) e dlyy (Mariano et al., 2015) Waladl il jsds J8 e lgaliaialy W st
93V e %90 e ST G ) Ailiaal) Crngia oSl AaeS £ L) aa SN g e Al (ggina g L)) 35as 31 Bypndl
gsaall 193V o WS . (Condron et al., 2010) dusill & Liganl) dsallis g Soall duganl) ABSIL Jasipe cus Sl S
) Sl ddanly Gl ddeal piads o 2 Vs UL sda I8 (e pabeaiadl Brile lie st CraiguasSll
< .(Cabrera ef al., 2005; Angelova et al., 2013) saa)y Liw DA JalS J<as Moty ¥ (ggucandl cig ¥ 12a g 4280
b L) e dallad ST AREA el s 3 Al il e dadal el cllall jeda L dudlidll ) age 8

.(Kuzyakov and Xu, 2013) gy e il
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:(mg kg') g el sdudll (pa sl (S5ina Jougia ot o -2-2-5

oo Bliaal) ¥ andl 83l ae oyl iy <8 yondll giandl) e sl (gine 335 (6) Jgaall b i) e el
LS o (goina I (B2l clilae g€ %100) (T5) dlalaal) cadigin Euaa ¢Bygamll il Glalie CruguasS
O dS e A3l Jasgiall ) pmtiial) G i) A staadl) (g pdly (Saxall dandl) Aol Lgad Lay cDlalal)
Oftlaladl ¢y Baginn (398 Aol Laalh oly (T4) dlalaall Ll Lipall 8 Cela Lot colil) Alalaag (Sivaal) suacill dlales
O Bl (gyinae (335 Dlalaall i Sy caaLal Alalans Sred) spacll Alalas (o US e o ol (T2) 5 (T3)
sl (e L) (ggina (8 BaLN Augiall dawail) ilSy ¢TO <T1 <T2 <T3< <T4 <T5 : V) saill o bl hdl)
sl e (%40 %62 %72 %86 %106.80) ) 3y wlal) dlelaas d35lia &Ll

(mg kg!) glall ) shndl) (o Al (gsina Jaugia A Ll :(6) Jssad

wldd) o il | AP
- o CBalzall
(%) (%)
- Se TO0
40 Ta T1
62 8.10¢ T2
72 8.60, T3
86 9.30p T4
106.80 10.34, TS5
0.61 LSD ¢ o5

Lgine 398 299 () Abidally agina (398 25n9 2o M dglitial) Gl i

palnd Baad 550l il lilie CausgiasS daeS 5315 pe g lall gheadl] (e Aull (s5ina g i) e (Sm

Al b g aanl) alpallng Ay Kol Agual) AESIL dasiya Al (8 S sinidl) e %50 e ST -
.(Condron et al., 2010)

0 CO,p Sle 3Uai) 5ab) M (535 (s3llg uill (& dgumall Mgall doaS 5015 pe d28al) doall lBIKY dalis 8ab) -
Sl Byasse 528 By Al (3 pmsall siasil i a3 8 g Las ¢ HpC05 S Giaen (55 Ayl
-(Havlin et al., 2016)

sieadl) iy Galiansl cre QU8 A 3 Asganell Gl 585 55 (8 Dogaand) Sl aS gy -

-(Laboski and Lamb, 2003; Krey et al., 2013) <blall »~Gall )sdadll (e a8 by

H(mg k') gl assmalisd) e Ll (Sgine Jaaigia b i) ~3-2-5

(mg kg) el pganliga (o Al Sgina ausia A Ll :(7) Jaad

(%) lal) g sau3) (%) AP Blalaal
- 420, T0
- 425¢ T1
5.88 4504 T2
10.82 471, T3
15.29 490, T4
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21.41 | 5164 T5
12.81 LSD g 05)

Ligine 398 299 () Adbidally Dagina (3908 25n9 2o M dglitial) Gl i

Z ) asralisdl (e Jle (gotne 3 CDlabadll pen il deh i Jod Al st il (385 a3 5LEY) (e 2 Y
2D e o @I e atyll Ao sDlalaall iy St dlaws Gilias of AN (7 ¢Jsaall) (mg. kg™t 480)
caladll 8yeail) il lilie CrgaasS Jame g Tayds caalin (S 2Bl agalindl (e il (g5ime gl (6) Jsaal)
el il Alalas o S o (goine IS8 550nll s lilie CiusaesS gl Giliad) cBlaladl) puen Sl G
<TS 1Y) sadll o aalal) Aleleay 45 L) o galisd) (o Aol (g5ine (385 D Lladl) (aifs (IS5 L 20Lal) Alaleas
%21.41) 1NV G5 L) pgalioll (e Al (goina 8 52N Augiall duaadl) ailSy ¢TO =T1 <T2 <T3< <T4
Jas e ) Jle e (T5) Alalaall 8 2 ) psaslisd) (s5ine o ) Laaliy . Isil) \e(%5.88 <%10.82 %15.29
Crusiaslll (gine (Y liad) gl Gl clilde CansaasS Jare 331 e Bl pualinl) e LAl (ggine ¢ 1)) (S
poeligll ol (e B A dupianl) Salall s (o L as sl )t (g (A agr o) e a iyl
e B asauligll i Y Allg dguanll salall 5Ly (e daalill Je Sl Jalall 2800 5005 (s (Bader et al., 2021)

.(Andrews et al., 2002) culy) Jie ophall alae (an (Se

:(NPK) pSl) jualinll ¢y (3L ¥) (Sine Jougia B il -3-5

H(%) TN AU cigi¥) a3 sY) sina Jangia b Sl —1-3-5

A 3V e Uallall s Gl (g B3l 3 ST Y1 Al IS aead) aenl) o (8) Jgand) 8 il (pe Lasls
2auss %100) (T1) clebaall cadighs 3 65505 il ililie Crunsaes dalide Y ana Lol Caadal ) DLl 430
%505 S5 Saxa sew %50) (T3) 5 (Bsaull cils Clilie Cangaas€ %25 5 93] Sana dlaws %75) (T2) 5 (SHaxe
o A g3V e Bl (ssina 35 cBlalaall i oS cBlalaal)l AL o Ugine (3500 @il il Causias
Llie AL @3V e 3LV (s (A Balsll Agiall danail) i€y ¢TO <TS <T4 <T3< <T2 <T1 : VI sl
LS5l Lo (%13.83 %17.04 «%22.51 %24.44 %27.33) salall

(%) TA S @g3¥) o LY Sina Janigia B S0 2(8) Jgaall

(%) wLad ce 5aL3h | (%) AP | cdlalaal
- 311 TO
27.33 3.96, T1
24.44 3.87, T2
2251 3.81, T3
17.04 3.64, T4
13.83 3.54 T5
0.165 LSD 905,

Ligine (398 299 () Adbidally Dagina (3908 25n9 a2e M dglitial) Gl i

1(%) TP ASH 5 gauidll ¢a GLY) Ggine g b il —2-3-5
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N anall 5215 e Tl aliny I S g2l (e Wallad) s Bl (gsinn g Ll (9) Usaad) & oSl e el
O JS g Gum ¢ 03V el slead) (e AiLiadll el e Loy 8y90ill il clilie Cioigaas (e Ailiadll
(B2l il lalie Caugaas€ %755 Sig)l (Sdna slew %25) (T4) 5 (8r920l) lilie CaisaasS %100) (T5) dlaladl)
%52.17) 2 Lalls jlae S @193V e Al (sgima 8 B3l Augiall ducl] i€y cDLladll A8S e (gpien (S0
Clilie CusaasS %505 951 (S sles %50) (T3) Blabaall (o IS 4l Liipalls celag . sl Ao (%47.83 5
092 (220 2ecs %100) (T1) 5 (892l i lilie CrvgialS %255 A9l Sna e %75) T2 (393l s
Adla) a s aLal Alebaas A5l gy Lash dugina (398 & 29

OS5 - sl e (%26.09 5 <%25.98 5 «%34.78) A giasil) (e 3hsY) (s5Tina o Bl dugiall daaail) uilS
<T1 <T1 <T3< <T4 <T5 : V) saill lo salall dlebeey 4)ke LS Hooedll (ya 310 (s5imn (385 Dlalaall (i
oaiil) (s5imn (pa (A oheadl) (o Ualdad) il Bol (s5ime a1y A Bygoill il lilie CagaesS aalu dliandlls TO
(T4) oileladl (3 ool (ggieadd) ) (T1) Sanall danil) Alalea 3 Cpnall (ggiondlly 2L Alalas (3 Saal)
.(Haifa-group) (T5)s

(%) TP A gaidll (1 (3 6Y) (Sgina Jaugia b il :(9) Jgaad)

(%) wlidl oo 33l | (%) AP | <dalaal)
- 0.230, TO0
26.09 0.290y T1
25.98 0.297, T2
34.78 0.310a T3
47.83 0.340, T4
52.17 0.350, T5

0.041 LSD g05)

Ligine 398 299 () Abially dagina (398 25n9 p2e N dgalitial) Gl i

il cililie CrugiasS aaa () (T4) 5 (TS) ouilabaall (8 (als IS A il (ra (35Y) (5550 g LDl 25
BaL 8 Sy Lae sl joda J8 (e paleaiadld Jail U< 7 Uie (09 Gy pbadll o dadl ) pailly 5y50)
Lguanl) Balall dnals 31 ysall ) &Ll ¢(Krey et al., 2013; D’Hose et al., 2014) ASU siusdll (o Gy (g5ine
sl gy Cras (T1) el asanil) dlalaay 45l elldg o Laboski and Lamb, 2003) jsiedl) o aid 8
ks (Mahdi and Mouhamad, 2018) asaalSll culigy)S ddaudgy cuinll o zioll Liaje dlany Lae popee S0 Jaadll
coalaial Ao clilal) joda 5)28 (aed

:(%) TK A aganaligal e GLY) G5ina baugia B il —3-3-5

5l ae Tyl iy < S o gualisdl oo Ualdadl s sl (s5tine g Lisy) Ll (10) Jsanll b bl (pe Lasl
e Gyima IS (T3) 5 (T4) 5 (T5) ddalaall o JS s Can §ysnill il Gililie CrosgiasS (e ddliaall Y andl)
%22.71 5 %27.55) wLall iyl ASH g3V (e Al (ggina 3 82l Angial) daall caslSy cDlalaall 248
(T0) 5 (T1) 5 (T2) clabaal) cp dugina (3508 & Jaesi ol Lai ¢ sl e (%20.19

(%) TK A< agauiligad) (o 3hs¥) S5ina Janugia b 8l :(10) Jgaad
(%) aLad o a3 | (%) AP | cdiad) |
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- 317 TO
- 3.21, T1
6.94 3.39 T2
20.19 3.81, T3
22.71 3.89, T4
27.55 4.04, T5
0.224 LSD 05,

Lgine 398 299 () Abidally Dagina (398 25n9 p2e M dglitial) Gl i
53 8 8yl il Cililie CrugaasS sl A jsall 1) S asalisd) e (3181 (s5ima g i) asms Slel S5 LS
blall Heds 8 (e dualiaialy aganlisd) jud

:(ton ha™1) Lali)) bugia B ill-4-5
Cum Baali) 8ol 8 o0l il lilie CrosguasSy Samall aacall ey sall (11) Joaall 3 @5l oo oy
CruguasS %255 Sg)l (Hrae slews %75) (T2) dalaally (393 (Sra e %100) (T1) ddalaal) (10 JS cadgi
Loyl 8 salll dgiall duiall cul€y ¢lagiy Lad dgine Gy a5as (p0 lalaall 3L o (5500) il cilalas
Alalaall AAEY Apall By (T4) Llabaall 3l Loyl & ciels Lt - sl e (%49.78 5 %54.86) wLalls &3)lae
c20Lal) el 43le 5,8Y) &yall 8 (T3) dlaladl & (T5)
Opeand (el slendl oladYls bl Hsall ) (T2) dlabaally (T1) dlabaall o8 dualiY) sals) & caucdl aap
sl QIS LAY ) ol (8 Tlag) Sy Lo (Lsdall st ¢ geal) Jiall ¢ )5l mhasd) dalise) (gpendl) saill Silica
L3133l yualiall ans didalag (Laabsall) Al 2505l (ailadd) (puad 3 8yoal) il Gl Cussuassl Haluall e
(T3) dlalaall b daliy) (alidil G aay 28 ey (D Hose ef al., 2014) @lblall jsia sail (bl L4y s Lae
Hulls @radl) el o Tl (el Lae cilall ywsall i) dsiala (alissl () (T2) 5 (T1) oilelaalls 43140
) Gadd Cragie sl sl of () 5Ll 311 (1993) 5,4l Vogtmann saas Le ae Gdlsi La 13ay dalit)
LAY alad) B Al cundt) ety dsecll 2ey Sy S alall 3 ilg) il

:(ton ha™) Lali¥) Jaugia b il :(11) Jaad

(%) wlad) oo 83l | (%) AP | cdlalaal)
- 124 TO0
54.86 18.58, T1
49.78 17.97, T2
34.31 13.12y T3
25.25 15.03; T4
23.36 14.80. TS
0.625 LSD(0_05)

fgine 3908 299 () Abially digina (398 25n9 p2e M dglitial) Gl i

tduug yall @pdigall G (Pearson) O g BN A8Me—-5-5

& Oenlid) agalislly Hstesdll (1o JS (0 (0.01) dagine (Ssie die dogd Ligine b)) ABDle 35a9 (12) Jsandl (e cpis
25 2558 La Viong Sally o) 5 A0 iy (s Lag Lbdl il iyl 8 (o) pgeipdly gl sl
casaalisdlly Hsteadl) e Cilailly il (ggina B2l (A Bsand) by Dildlie CagiaS
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b 0l L S L%l paliall dal) & aeall slecdly 3p0i) @il @lilie CangiasS (e At Y dae Ll
O gmms LN A8 1(12) Jgaad)
LN | dypigleP | LK | @l QSN | b JSP | ald QKK | dalay)
LigN | 1
Lzl P | 0.924™ 1
ijguaK | 0.841™ | 0.890” 1
ali SN [ 0317 0.396 0.016 1
s JSP | 0.884™ | 0.900™ 0.745™ 0.363 1
i MK | 0.889™ | 0.856™ 0.927" 0.089 0.724™ 1
daluy) 0.205 0.258 -0.159 0.937" 0.289 -0.104 1

(0.01) dugine (s5iuna ()

laliiiuy) -6
oia cocaid JUlls (NPK) (S0 2803800 saliall (e bl dala (e i 02l 8 5y900) il Caguas pgeusy
Baan ] el gyl ) aga ) Aaiyall Z Y1 CadISs s Mg ecnlall galing 0 aeall slecd] 208 cliladl)

el Goudl 3 LS i aae g diaeall

t&luagil) =7
o Wlgine Gl e Gty g3V e salina) 50U 8ygaill cilalde CrugiasS (e Balfie eV aae o Guadl) 1w
Al A5l ailad 8 0l ddjeal Cig3Y)
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