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O3 (g Adaall diseal) yealiall 3 ) d8lia) cAligh il e Jgemndl ) (ol daedll 20!
fsane Ui L 5250 L ccnlal) slen g0 (JoY) dabyal) DA Lialdg cduyiall deganall sai Jins
o S) BaeS Galiaial ) (5380 53 LAY cpaliaia¥) mola dalie Ja5E Gy andiia (50
dgwial) Argall Js¥sal) Jina 83L) b aged La colall Lo ae 221 Eaall driseall yalially olaal)
G ) aall 3heV) iy Al mhaa (gt bl yeels & il ey (Hypocotyl
e Abdlally muilly Al sluall 288 Jiee Jalas 25 (e g Ayl rdacdd 5)Saal) dplazall placa ) 525
Bals) 25 (g ¢ agall Jbal dilae (b Al shadll Aslsell ehaY) sad uunty ¢ Slall Ll (sina
sa 38l5T Aowiyll Blad) dalig cdibiaall cilil) efial gail Aalidly dabadl) KN dalal) saldl LuaS
-(Kumar and Goh, 2000 :Kumaresan et al., 2003) 4] Jags L aa gt

dosemnll BaaY) o yealiall at 53l b deh)3l J8 Lo 45 5ad Ll Gaeds dlee cela
A g ecbilall Jemil gai e u€ail Lo Lopll 480505 A8lal Cilicall e Chifag cAiladl
¢ Yucel et al., 2007) 4l Jeasi Lo aa gl oda Galsn il Gueds dlae A bl ¢ i)l

.(Neamatmallah, 2018 ¢ Chauhan and Dhruj, 2016 ¢ Ashrafi et al., 2009

ciial (aw) Clil) gL ) A (5 guandl g dral) Spandl) g Ay il Quaadd Clalaa il 1(3) Jgaad)

21-Au &5
Ay il Guadd i lalaa
bagiall | Al Gusedd | A Al Gasedd g Baaut) d8lia) cdlalaa
120.33d | 126.67 114.00 e 54 1T
12167d | 12467 118.67 i s ;T
129.33c | 137.00 121.67 Aot -1 SR GR10 + e an 1T
G gaSra 8
137.50b |  142.00 133.00 el JHiSa, 0h20 +rina Sand 1Ty
@JJAJ\
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Slaw] - JUSA Gl 54 Adra and 1Ty

140.83a 146.00 135.67
gl
135.27a 124.60b Ja giall
S lalea M S lalea . .
S sacl) i uaal) uidiall
4.611 3.261 2.062 (%5) LSD
211 (%) C.V

Number of leaves per plant :(“al,\s.s"\é”) abdl) 4 A 2e-2-1-3

LAl e Dl Gu dgine Ciligsh a5ag G (4) dsaall b Jlas) il it el
Wdaaty A5l el Alalee cilas gty Aad eDlelilly (gpanlly (Sanad) wacdll cDlabaas
Teladi g 21.83) wlall b Gl e el Lagy 45 534 (ake 0.05) aSlews Calaal) sl sl
(g 18.29) Ll Luads (il ae ilae (!

Tlindlyg 21.13) @lall) b Gl e el palsall slew o ol 5 + sl aanal) dlelae s
Alabee g (1l )5 20.90) CassaaSaosadll slews (30 5 10+ aeal) dpanal) Aleles gl (1
tpanil) Alales cilas o (T 23)5 20.53) FYM de )l sl (ga ol 20 + Saeall spacdl
s 20 Lal) Alelea Ligien llg b 09 Ll (Tladdys 18.73) bl i Gl s ol aedl
(el diyg 19.00) ameus

10+ pand) spacall Alabee cilas dpanill @Blaleny L) Gaads Dlales G dolaal Jelal) b
cilalll 8 3l ae Aol calaal) calil  Jodls Lgnadasiy Ll (el vie CungiaSa il Sl (30 oo

die cralsal) slaws (e gl St amall dnanll Alalas digine lag i s gl (Tl iy 23.73)
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die FYM dej3all alews (e ol 20 + el dnecill Alalae o8 (1l ddyg 23.40) Ll Gaeds
e A Ll enedt Gy dsens (50 280D Alelae Cilaes Loty o Tlind8)5 21.87) sl nads
Loded) yealiall i) alaaial) b GuSadl iy Ligaally A0esls 2505l Ll clia (e
O elan ( 3hsY) 232 Galiil) (S dilal) salall 2Ky guall Jiiail) Jana 8alys sdal) Adacdsy
‘é_'u;.d\ Seadll dlalae Cilawe 5 ddladl 22l 2ae 83l Blull & Ua)) < crlall I dg jaall dacal)
Lo g lll oda il bl e @hs¥) e sae 5ly lall g lay) el galss slew o 5 +

.(Bing et al., 2017 :Reddy et al., 2009) <) Jas:
Ligaaall 520uY) o pealiall Jlad cpead 3 dely3ll U8 Lagy 45 s2a) Ll Guedi Llee cael
Jare 8215 Ml cblall Jaadl gai e uSai) Lae bl gail ducelio 053 Cagyla (paaliy cdiliadl)
e a3 ey @ladl g Uyl Baliyg Anlul) WA Adlail 5aL31 (g5 L d8lad) salall oS)yig Aguall Jianl)
Ll 8l ge o€ e o e Ll Geseds G WS calal) e 3hsY1 sae g 4801 Sl
Jeasi Lo ao golial) o3a 3lsws o(Blall clydadl (lagilasl) e yaall clyhadll (gjlall alaed) 5hy)

¢ Chauhan and Dhruj, 2016 ¢ Ashrafi et al., 2009 ¢ Yucel et al., 2007) 4
.(Neamatmallah, 2018

(el u”)dbﬂsmuasmsju.mmwumﬂ i clalaa il 1(4) Jgaad)

21- A &8 diial
Ll (e clalaa
bagial) [ a Al e IO Baant) ALl cdalaa
4 Al
19.00d 20.40 17.60 Sl (5% 2 To
18.73bc 19.73 17.73 Aadd e dand 1T




S xe. ) Jmana daaliif B Brand) ddlialy Caladd) dLiudll gty Ay

e |

o
20.90ab 23.73 18.07 o gpaS3a i danirt (dra Bpand ;T
20.53a 21.87 19.20 e ) Jal) et (lina dpands 1 T3
21.13a 23.40 18.87 Ol 9al) et (it dad ;T
21.83a 18.29b b gial)
gy | e s m;ﬁ:“ syl yiial

2.368 1.674 1.059 (%5) LSD
6.92 (%) C.V
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Plant leaf area :('" b ?am) clall 48, ¢l daluall-3-1-3

Ll Gaeds Clalas o Ausine il dgag I (5) dsaadl b Slan) il gzl Ll
Wity Al Ganeds Alales o gy Alad cDlelinlly (gpanlly (Sanad) spacdll cDlabeas
(1l 2o 7796) lill )5 dalis el Logy 45 52d (ke 0.05) aSlews el ol Jsally
(2 6235) Ll Gueds (g aae d)lie

(1l 2o 7613) bl 485 dalise el calsall sl o ol 5+ (Saedl) dpacll dlales cilass
tanl) Alalas 5 (Ml Zon 7276) CrsgeSapadll Sbass o ol 10+ Saeall specll Alalaalgnls
el esall dlalae Cilaie s A o2 7212) FYM de)sall slews (g (5 20+ Jadl)
6489) wwars ()9 20 Lal) dlalan digina Cillg i ()9 il (1l 2o 6487) bl )5 daliaa
.(1-¢_,\_};,.2?“

10 + Sonad) specll Alalea calans dpantl) cBlabeeg Ll Garadis cOlelea o doliall deladl) b
bl 48y dalue of calaal) oall  Jodls lgnadassy &) Quedt die CangaaSaadll Sbaws (e Ol
8615) salsall sbaws (e 5ha 5+ Samall dpaitll Alalae digine il b (yen Lali (il 2am 8619)
7970) il Gaeds die FYM deial) slawe o 0l 20 + el anall dlalaa o5 (el 2am
L Gaeds (g Caussaaae il Sl (30 ol 20 + (Sanal) dpecill Aleles ilaas Lay o1l Zons
6049) LAl (st (95 Spansi (52 2 LEN Alalaa Lgali (1 2ans 5934) il A8 55 dalisa ol
.(1-‘3@.2(“

Ot 8 Aieal) Baan) pe Augumall 32anY) AiLRY ) V) ) i) o3 (giad of oS
aclsy diseal) jualiall ) (aliaia¥) 8 Sl (53 digually Ailiaslly 2505l A5l Ciliea

cila ) degal) A< Ciliall (o 48 5ol dabiadd) dia a3 clagac .+ ST g dalie JSE0s Hsdal)
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ped LS ¢ A Slgally Ll aaty cBilall Baldd) (e ST A 05S5 B aged S GhsY) 2
:Gul etal., 2017) 4] Jeass L ao Skl 038 (38155 ¢ 301 (e LanliY) 5215 8 &)l dalisdl)

.(Moradi et al., 2019
clall g Uyl A cplal) ) 3ol dalual) bagie (8 A Gaseds Ol On culil (5328 o (S
AN et Gy Alalae pe A3le sl Garad dlalae 8 ST i€ ) bl Gle Gl s
Chauhan :Ashrafietal., 2009 ;Seral Yucel et al., 2007) 4] Jea s W xo mitull oda 38l55

.(and Dhruj, 2016
"l 2am) 438 ) 5l) daliall B (s gl g Aaral) dpandl) g 4yl Gusadi clalaa 85U 1(5) Jgaad)
21- A0 &8l alal (1

4

6489b 6929 6049 and G941 To
6487b 6846 6127 Al dee bl Ty
7276a 8619 5934 Co graSaa b Mot (Adra Landi 1 T,
7212a 7970 6454 Ao )3l et Sdra drans ;T3
7613a 8615 6611 Ol 9al) et (it dand 1T

7796a 6235b o giall

S lalaa EMalaa

i .o flaay) siall
Jetat) Sacdl) A Al Qe G
605.41 428.16 270.83 (%5) LSD
5.23 (%) C.V
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da glonnadl) cilbaal) (yams A Gouanlly Amal) Bandilly ) (poadd cBlalee 56 -2-3
H(21- ) ) chisal

Leaf area index :4.8; ¢} daleall Jda-1-2-3

Ll Gueds cDlelie Gu dugine SlEg 3say G (6) sl (8 Slas) dilail il o)l
ldaity Ll Gaedi Alales cilaes L lgiy Alladl cBlelilly (gouanlly Sved) dpewill D leag
(1.553) clall 485 daleaall Qs el Lagy 45 5240 (ale 0.05) dSlacy aladl) colil Jsally
(1.242) Ll Guseds iy ae 43 )la

(1.517) <lall 48,00 dalaall dids el alsall slaws (e o 5+ Saeall anall dlalase cilass
+ Sl vecal) Adalas 2 (1.452)cguaSonsuil) slows (0 o 10+ Jonall vecall dlalaa Lgals
dalie s (Aol deas G 8 Lal) dlelee s s 8 ¢(1.435) FYM e 3all slaw (0 ol 20
(1.293) Lt ioeall ssacl) dlalas dgina Cullgsh (352 Wi (1.292) clall

10+ Sanall spacall dlabee Clas dacll cOlaleas Al et cBlabea o Jolid) Jelall b
i sl daluaall dibs ob caladl) gl ol \giaasiy Al useds Nie CangaaSoasadll slaws o o
ot die Galeal) alaw (e ol 5+ el dnendl) Alalas digine iy 09 Ll (1.720) bl
Ll et die FYM depsall slaw gga b 20+ aeall mpecll dlalae o5 (1.717) 2253
Ll Garadts Cllgy CrngraSiailll slaw o Gl 10 + el tacall dlales cilaas ity ¢(1.587)

(1.203) Ll s (39 dsacd (33 28 LD Alalas Wil (1.183) coluill 4.8 ) dalusall Juls
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Opend b Al BrenY) pe Digiaal) Baen) ALRY SlaY) ) ) m sl (g of oS4
s e pabaidl dabial daal) Luaeal) pealiall 40eS 80Lj5 colually LlaaV) e Zosl 53
Y il Lo eyl dalinally (Aanall oY) 2ac g cclall g iyl 5aby A 63 @A) el el
Moradi et al., :Gul et al., 2017) 4] Jeasi L po milall o3a (33lgw 40850 daliadd) Jala 3L

.(2019
N A Gasedns iy Alalaa ae d3lhe L3l Guseds Alalae G &)l daluaal) iy 8 cplal) (s3a
45 saad Galasll cpbi) sl L5 ddaas (3las vie 48,0 dalusally bl 8 (31,01 2ae 8 cplal
Ashrafi et al., ;Seral Yucel et al., 2007) 4l Jag L ao g3l oda (3855 del)3ll Ja L

.(Chauhan and Dhruj, 2016 :2009

ciial 48 5 o) daluall Jula (B (5 guandl g Adrall deandil) g 4y il Gusadid Clalaa il 1(6) Jgaad)
21 - A0 &

A il Gusadd Ebalaa
Jay giall T s S e dau) A8l cDlalaa
i au
1.292b 1.380 1.203 Sand g9 1 To
1.293b 1.363 1.223 il e and 1T
1.452a 1.720 1.183 Co graSaa b Mot (Adra Landi 1 T,
1.435a 1.587 1.283 Ao all Mlasrt Adra dand 1 T3
1.517a 1.717 1.317 O 5al) dlaurt (Sdra drand 1Ty
1.553a 1.242b Ja giall
= Malea = Malea
G @ ke Lfbm‘zﬂ adial)
o sl | A (el
0.1197 0.0847 0.0535 (%5) LSD
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5.0 (%) C.V

Plant dry weight :(§) <bill calall o560 -2-2-3

LA Gueds cDlele Gu dugine SlEg 3y G (7) sl (8 Slas) dilail il o)l
ledaity Ll Gaedi Alales cilaes . lghy Alladl clelilly (gouanlly Saed) dewill D leag
e jlia (§ 141.17) @lall Gala ¢yg el Logy 45 52 (ade 0.05) ASlawy alaill oyl sl
(8 126.29) Ll Laseds i

b (¢ 137.17) lall Gl 035 Gl alsall daw (e gh 5+ Saeal) dnecitll dalee il
+ aall el delea 5 (¢ 135.83) oSl slews o b 10+ aeall dpecl] dales
Ois ) B (e LAl dlalae s o (8 134.83) FYM de)al) slew (e ol 20
(£ 131.27) b ioeal ssacll Alelas Lugine clly b 0132 Wil (¢ 129.53) clall Gila

10 + o) anantl) Aol o dsansill D elaay Al Gusads cOlea G Jobisall Jelall b
clall Gls O Aol Glal calad Il Wudaasy L5l Qe vie CugaaSaapdl) 2l o Ol
uadi die el e o o 5 el tnendl) Alalas dugina lig b s el (¢ 147.00)
L5 Gaeds 3eFYM de 3l sl (e ol 20 + Saeall spacll dleles 3 (¢ 145.47) 453
Glall Gla O3s (Ao Al Gaads Cillgy Lo el dadll dlalae s L (¢ 139.80)
(8 124.10) Gl G (s dad (5% Ll Alalas L3l (5 123.93)

hessilly a9 V) Aealig (Ldial) ualial) ) Uik SUat Lgllaty Agemnl) 5aau ] dilia) (5355 clagac
Gl Laliy clall Jaly dabad) Al gty DlEY) Sllee DU asalisllg

Adee 8 QU i) sl laceall alis 53U A8Lal £5a¥) sai lpaiad e Slcad ccilisig ylly
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L) 8 RSl ially deliadl Ailal) Balall A€y bl bl 5ol 5ol il ¢ Aseall Jial
Jie g Lo gomd oas clill 3l sealial) a3 ) disaally dageiaall s2euY) d8ln) (g3555
Lo 138y sl mhacs (358 ol sela & 5Kl o5 pag (HypOCOtyl L) Zasseall A5V sail
Oaladl) sl Loss Yy cdgunall 520 po Liidaall 520y dilial die chlall Galad) (ol Ghpit e
Bl Tase o csaend dilial (ypa ol claangl Aineall 5aanY) dilia) pe Aijlae CrcgiaSan il lasss
o ol o3 (315w ¢ ST Aaad) Aol Jaball 3 satll OIS gyl (V) satll (IS LaSE (ASal)
Dursun and Ayan, ; Kumaresan et al., 2003 Kumar and Goh, 2000) 4] Jas L
(2014;

calaal) laadll gl ddaxs (il ae &3le clall Calall (el salsy (Al Ganeds Alalee
Ll Gaads Alalea 8 Sgeall Jiall Llee A Jledll 850 mhacal) 5245 ) Gl (e of Sasg
;Seral Yucel etal., ) 4l Jeasi Lo po 30l o2 (38155 ¢ 301 8 ddlall salall ,T aS15 Ml

.(Chauhan and Dhruj, 2016 :Ashrafi et al., 2009 2007

(§) <laill Giladl ¢y 58l (B (5 guardl g Adnall draniil) g 4 il Gupadd CBlalea il 1(7) Jgaad)
21 » &) calal

A Al Guradd Elalaa
bugdl TN ekt | oaadd s 3aand) ALl clalaa
4 Al
129.53c 134.97 124.10 Lawd G931 To
131.27c 138.60 123.93 i e yaddi 1T
135.83bc 147.00 124.67 G graSaa b Mot (Sdra Ladi 1 T,
134.83ab 139.80 129.87 de jall dlaurtAdra dawi : Ty
137.17a 145.47 128.87 A9l et (Adra Landi 1Ty
141.17a 126.29b Ja gial)
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| el edlalaa | SO gyl ial
Jei) , . e
A Al e
5.937 4.198 2.655 (%5) LSD
2.65 (%) C.V

Relative Growth Rate (RGR) :(1-ag1-¢.¢) (ol saill Jara =3-2-3

LA Gaeds cOlelae Gn dagine Sl 2y ) (8) Jsand) (b Slas) sl il o)l
ledaaty Ll Gaedd Alales cilaes . lgiy Alladl clelilly (gouanlly Saed) dpecill D aleag
~¢.¢ 2.550) Clall e sai Jaen ol Logy 45 524 (ple 0.05) ASlecy Gl bl sl
(1=ps1-¢.¢ 1.859) 4l Lureds iy po 4lae (1-ps1

2.340) Slill s gai Jaes el CrgaaSaayadl) sl (go b 10+ S2eal) el dlalea Cila
& (1mpse =g 2.247) Galsdl e 0 b 5+ Saeall decll Aelea Ll (1-pse 1-¢ ¢
) tand (e Ll Alalae Gl cpn B (I-ps 1-¢f 2.195) L Soaal) daill dlalas
20 + Saeall dpantl) Allas Aigine lig b 5o Wil (1=ase =g & 2.093)lill et sai Jans
(1=pse1-§.¢ 2.147) FYM de 3l slews (s osha

10 + panad) specal dlales cilas carantl) cOlaleas Dol Gusads Clalas G Jobiial) Jeliall b
e sai Jare el el pplil ol Wdassy Ll uedi Sie CaugaeSiaadll slaw (e b
e (o gl 5+ amall dpenal) Aleles Aigine g s Ll (1-ase 1-¢ & 2.827) clal

Ll Gaeds vie T iaed) decdl) Alae @ (1=pse [=§.¢ 2.577) Aol Gaeds die calsall
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sab Jare ol Ll Qe (905 dand (s 28LEN Alelas Cilans Lty o1 1-§.¢ 2.543)
1.847) pll Laeds Ogng batd el sandl) dlalas gl (1-ps01-¢ ¢ 1.823) wlall o
(I=ase 1.

e 80l () Al yealiall 1) Tiday St Lgllaty dinaal 530c) po Asguimall B20c) 4L} (5353
5eli€ 5aly) Ml ¢ Sgeal) Jial) didee & Ul sl B)sl) mhaall dalias 4alall elaY]
ol gall Jana 358 sl Le 1205 (il 8 AaSTjially dnliadl dilal) salal) A€y caliall bl
CauspaaSa il dlacsy calaall dlass Lasws Vg cdgunnll 500wy e Lpiaeall 52ad) dilia) aie il
Reddy ) ol ae bl oda (38055 (saand ddlia) (o0 ol Lol daeall 52 dlia) ao 4)lie
5Ly Al Gaseds dlalea <ol L(Bing et al., 2017 ; Bilalis et al., 2010; et al., 2009
5l () s (s o oSy Bl landll Ll dadaxs iy e Alke il il gaill Jans
A8l salall St oSl Mg Al Guseds dlalaa 6 Jguall Jiall dlae 8 Jladl) 50 rlansal
;Seral Yucel et al., 2007) 4] Juasi Lo ao 3Gl o3a (38155 ¢ oannill gaill Jana 8aliys 3ysY)
.(Chauhan and Dhruj, 2016 ; Ashrafi et al., 2009

£.8) aaudll galll Jira B (5 guandl g Aamal) Srandill g Ay il usadd clalaa il 1 (8) Jgaad)
21-An & ial (1-p2.1

K.,Ul“ M ) ALY
Jau giall T s O g Sdaud) ddl) D lalaa
4 sl
2.093de 2.363 1.823 Sacd (9% : To
2.195bc 2.543 1.847 A JSme pedd T
2.340a 2.827 1.853 Cuu gaSa yib Mot (Hdra dranid ;T
2.147cd 2.440 1.853 Ao ) Jal) dlacrt(Hare dsand 1 T3




63 S s Jgana Lali) B Srand) Ablaly Ciladl ciadldl bty Al (ueads S0 |
2.247ab 2.577 1.917 G 9al) Manet (Adra dand 1Ty
2.550a 1.859b Ja gial)
] el et | M syl i)
Jsl.u.“ Z\eﬂ‘ " S
0.1337 0.0945 0.0598 (%5) LSD
3.57 (%) C.V
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Net Assimilation Rate (NAR) :(1-asn.—2au.¢) Asall Joiaill Lbla Jira—4-2-3
Ll Guadi Clalae Gn dugine Cligsh d9ag ) (9) dsaall G Slasy) sl il el
luhaaty L) Gaeds Alales cilaes L lghy Ablad cDlelilly (gounally Saed) Sacall EDlaless
0.2460) lall Lisan S Calia Jara el Loy 45 5240 (ale 0.05) ASlassy Calall cplinl Jslls

(1=as 20 0.2167) Gl Guads Uiy gn & (1=as 20

0.2567) <baill g Jhias Cilia Jans el sl sbaws (e b 5+ iamal) dpacill Alales b
~2pusf 0.2500) FYM de)jal) sl (30 5 20 + Soead) dpantl) dlabea Wi (1-ps0—2pmnf
b (1asn2mmf 0.2283) CauapsaSonpill sace o ol 10 + isnall ysacill Alelro 5 (1=ass
—os—2awg 0.20607) clill Jgia Jia ila Jae S9) dend g 2Ll dlelee Cilas cpa
(I=ps—2pmg 0.2150) Jid Joeall apecall Alalas digina il g2 Lgali (1

Ob 5+ el specall Alebes calas dpanil) Blebeag il Gased cDles (p Jobiiall Jelall b
Sl g Jha ila Jane ol ladl) Gl ol Lguladty Bl el vie Gl slass e
de sl slace o o 20+ gisaal dsacl) lalaa dugina Cillg b o L (1-pse—2ameg 0.2667)
s e b 10+ panad) ) Alelea 5 (1-ase—2amf 0.2600) Al Gaeds xie FYM
Land (g Ll Alae il i o(I-pge—20mg 0.2500) LAl paeds Yo CugiaSua ydll
leles Ll (1-pse—2amg 0.1867) clall Jsia Jiar dla Jaea (ool Al Gaad (50
(1-ps—2pmg 0.2033) Ll Gusedi (g Jaih  Saeall dendl)

Anlall ol e 3ol () Adie Awisee yealic ) Baay U Lellaty digiaall 520nY) Al (5355
ALAG Ll 5ol 5l Jall ¢ Sseall Jial) dlee 3 Jad) i) B0l mhad) dalog

Sl gl Jiall ila Jina (o yesdd Lo 130y el b LaS]ially dxiuatll dila salall dues
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e A3)lhe CagaaSaapudl) dlacsy ralaall slaws Loses Yy cdguand) 5aausY) ae Liaeal) 520usY) dilia) 2ic
Reddy et) 4l Juasi L ao gl s3a 3155 csaad dilia) G0y sl claan gl Apaeall 52auY) dilia)

.(Bing et al., 2017 ; Bilalis et al., 2010; al., 2009
gl dadass (il ae A3lae cilill Jgeal) Jiall ila Jaee 8305 ) Al Gaeds dlalae
& hsaall dial) Llee 8 Jaill Byl mhansall 83l ) elld (i o (ary el el
(gl diall dla Jaee 33L3s BheY) 3 A8l salell HST oS5 Ml Al Gaeds Alales
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(1=ps-¢ 0.2680) ) paseds iy aa 4)lia

—asr¢ 0.3917) Jsanall sai Jare el calsdll slaws (ga o 5+ Saaal) wwenal) dalas cilans
ildlas 5 (1=pseg 0.3600) FYM de sl slecs o o 20 + iaeall ssecsl dlelas Lgihi (1
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Ob 5+ el specall Alebes calas dpanil) Blebeag il Gapeds cDles (g Jobiiall Jelall
0.4600) Jyanall sai Jann el Gl colil ol Wgidassy L) Gaseds e alsall sbaw (e
ve CuagieSapdll alaw e Oh 10+ Sl decdl) ddalas dugine Cligp (on el (1-an¢
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diadl) Ailall 5ol A€y (Abial) bl 5eliS 8aby Nl ¢ Sgeall Jiatl) dalee & JBdll iV
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ciladll elandll &5 dudas (g ae Lyl Jseanall o Jane 8305 ) D5 Gareds Aalee
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alall Gla Giag Ay daluay (gl 220 el lgiias Ao chuad Gyl e el CousgaaSaa

CouspaaSoa il slacs o Calaall alaws d8LRY oY) S3BU Sile 13a5 Ay paall cBlaleall L ae 435l
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21-¢ o &) el (110, 4)

Ay il Guadd Sl

hu"\ G e Lo,
Sl T e | el (9%
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Abstract

Afield experiment was carried out during the growing season 2021 in a field
affiliated to the general organization for tobacco in the village Almahrossa-Mesiaf-
Hamah governorate to study the effect of soil solarization with plastic mulch and
application of organic and inorganic fertilizers on the productivity of tobacco
(\Variety Burley-21). The experiment was designed according to split plot design,
where soil solarization treatments occupies the mail plot, while mineral and organic
fertilizers treatments occupied the sub-plots.

Statistical analysis results clearly indicated significant differences (P< 0.05) among
soil solarization treatments and mineral and organic fertilizers treatments in the
traits: plant height, number of leaves per plant, leaf area index, plant dry weight,
relative growth rate, net assimilation rate, crop growth rate, green leaves yield, cured
leaves vyield, tobacco leaves content of nitrogen, potassium, nicotine, reducing
sugars and chlore.

The mean plant height, number of leaves per plant, leaf area index and plant dry
weight were significantly higher under soil solarization treatment (135.27 cm, 21.83
leaves.plant®, 1.553, 141.17 g, respectively) compared to the no solarization
treatment. The average plant height, number of leaves per plant, leaf area index and
plant dry weight were significantly higher under the treatment of mineral
fertilization + 5 t.ha* of poultry manure (140.83 cm, 21.13 leaves. Plant?, 1.517,
137.17 g, respectively) compared with other fertilization treatments, and the average
relative growth rate, net assimilation rate, and crop growth rate were significantly
higher in the soil solarization treatment (2.550 g/g/day, 0.2460 g/cm?/day, 0.3847
g/day, respectively) compared to no solarization treatment. The values of the
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previous indicators were significantly higher in the treatment of mineral fertilization
+ 5 t.ha' of poultry manure (2.340 g/g/day, 0.2567 g/cm2/day, 0.3917 g/day,
respectively) compared with other fertilization treatments.

The average yield of green tobacco leaves and the yield of cured leaves was
significantly higher in the soil solarization treatment (9104 kg.ha, 1428.3 kg.ha%,
respectively), compared to no solarization. Also, the average yield of green tobacco
leaves and the yield of cured leaves was significantly higher in the treatment of
mineral fertilization + 5 t.ha' of poultry manure (9103 kg.ha?, 1340.0 kg.ha™,
respectively) compared with other fertilization treatments, the average content of
tobacco leaves of nitrogen, potassium, and reducing sugars was significantly higher
in the soil solarization treatment (1.89%, 2.37%, and 10.01%, respectively)
compared to no soil solarization treatment, and the average content of tobacco
leaves of nitrogen, potassium, and reducing sugars was significantly higher in the
treatment of mineral fertilization + 5 t.ha* of Poultry manure (1.89%, 2.30%, and
10.09%, respectively) compared to other fertilization treatments.

The average nicotine and chlorine content of tobacco leaves was significantly lower
in the soil solarization treatment (2.76% and 0.36%, respectively) compared to no
soil solarization treatment. The average nicotine and chlorine content of tobacco
leaves was significantly lower in mineral fertilization treatment + 5 t.ha of poultry
manure (2.80%, 0.37%, respectively) compared with other fertilization treatments.
The interaction between the soil solarization treatment with the addition of mineral
fertilizer + 5 t. ha! poultry manure recorded the highest yield of green tobacco
leaves and cured leaves (9495 kg.hat, 1546.0 kg.ha?, respectively), followed by the
soil solarization treatment with the addition of mineral fertilizers+10 t.ha'
vermicompost (9396 kg.ha-1, 1431.7 kg.ha-1, respectively).

Key words: Tobacco, mineral fertilization, organic manures, tobacco leaves yield.



97 s (gilgl) de ) (peana Aali) B Brandl) Adlaly Calidl) SLaudlll lgiaity Al Guseds il |

The Syrian Arab Republic
Damascus University

Faculty of Agriculture

Department of Field Crops

Effect of Soil Solarization with Plastic Mulch and Application of
Organic and Inorganic Fertilizers on the Productivity of Tobacco
(Nicotiana tabacum L.)

This Thesis has been submitted in partial fulfillment of Master Degree

In Field crops Sciences

Prepared by:

AbdelHadi Ameen Hasan

Supervised by:

Prof. Dr. Hussain Almahasneh
Damascus University
Faculty of Agriculture
Department of Field Crops

(Chairman)

2023



