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(1986 <53l Wiersma) = o dasys ddacsfss Ll (g )l Bl e
(88 2xe) cil Jod cle i) sae: 2- 3-6-3

cball a3l Al e 8 Clepdill dlsja b dappad Bang US (e bl e haugie Glua &
(Cow) alad) 435 dalws :3-3-6-3

Crng Aat Bang IS (e Adlpdie Bypemr i) Bantyl) Gl ale 3l Bydie Jaisia (ud

: (1975 ,Thomas ) ) dlaladll

0.95 xmje oY Chaiial die lgamje XA8y5l) Jsh =(Can) alall 435 Al
Jalal) clia : 4-6-3

() Adsical) S s 1-4-6-3

- e bl alaiaaly Wilsde danpal sasg S e Qb jde sk Jane Gud
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(a£) 4 1000 O35 : 2-4-6-3
ol el alaaiuly Wlgde il sassll Cags duals (1 daa 1000 <y
(' 2 a2l ) ol Jualall 0 3 —4-6-3

Al M Ta e e sl dss @ s, (U8 sin) LebeSh el il ol

(17 2 abelSi ugal) Juals) S Jualali: 4-4 —6 -3

& @mall dals O)g Jong daliaad) saagl dually Lgiyg 3 casanll e (il e amag, dawyad Basg
YU

(Auaay) Jal : 7-3

& «Genestat lasV) el aladiuly Uilaas) glias (g wsds Ul aes 2o
sias 2ic Least Significant Difference (L.S.D) jloa¥ Wy clalaall cillavgiall (g 43)\84l)

(1997, o35 Steel ) 0.05 ddlas)
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dadlially paliil) -4
P ALl cliall B iy el gle) il 1-4
(o alf S dlanl) sileg 5 clesiil) ol 9 Al (e as 30 ) dualal) dsGSH : 1-1-4

aase 30 2 Lallll BB Aad b Bal) GleeY (goind) il (6 )Jsand) by iy
) el 8 (D) Geadl dawas (o phelSa 1.20 ) dad el (Do) &ball o dams 3 dely3)
as: 30 am Apalall B & Vil g (gginal) il i) cuy LS o Ta 21K 1116
3 ALY g b ae Blae (Ca el Kae 1.22 ) dad el (Py) (ggicsad) daas 3 Aol 50
(7 p bl 114 ) Las 8 (P) il (e o

s (S5ine die Aad el Lgien Boin o) (ggines Bhall Glael G Jalull il gl
Gee s die dagd Jilg (Ta phelKae 1.25 ) cilS (Pg) calypall dilial &9 (gianas (D) Ehyal
(P a8 1.10) (P3) capull dlial (g5iunag (D) s

s e 2ic dpallall BBSY dia o8 3 dogine By d9ag ol iy Gilejil) Aaje S L
Bl le) Sl pe djlie (“p ph2 e 1.24 ) dad el (Dg) Dhall Gee Jaws 3 cle il
C(Te s A8 1.21) ded i) (D)) Geddl dawe g B Auball 8 Lok

3 clejil) dlaye vie dyallall A8ESH dia 8 oyl Gl (goinad) a0 k) iy LS
Giase o 3 ALY Slgine 3l ae A3lae (Ta . b 1.26) dad el (Pp) (gsicsall o
Gy Bl Gleel o Jalall il cung o (T . ahelae 1.19 ) dad BB (P3) o
V) ALl (s (s5ias (Do) Ball (s (s5ie dic dad ol Jaw 38 (goina (o8 ¥yl
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o Bhall GleeY (goinall 8l il (pe ol Sanll aniles Alaje s« (o Al 1.15)
(o a2l 1.29 ) L el (D) Dhal) e Jass 3 slaall anpleg Ljallall LY dod
(Tph 28w 1.26) ded i) (D) el daw s
inall das 3 sbasll aepley Lpallall LU 3 ) gl (gpinad) il il cuy LS
(P3) Mol (ggine o 3 BILY) Gligine 3h o Al (Ta + ah2 S 1.31) dag el (Py)
(Ca - a2l 1.24 ) daa 8

Osd iese e Aad ol Lising W58 ) (grinas Bhall Blael o Jalal) il o
(Giane i Aad Jilg (Tp L abelie 1.33 ) @il (Py) culydl dilia) (s (s5isas (Do) Ayl
(e A28 1.20) (P3) Vel dilal (ggieas (Dy)diha (3o

A & Bhall Geeysy N Bhall Gle) 50l e AESH ded (@lad  caudl G
COsAly auls ) Al L) clia e Tolad) S 13y 5 lelud) pas 53k Al
Gl cllee DA e Elae JS AaLY) ais Bhall cllae oo ) Gl aap S8 5l (2008
oY) Gany Alhe Ll ) cuid ddeny ast @3 el Sl Loy s ) A i
(20136055815 wsal) ) 5 (2016¢Le) 5,2V

o Akl @l ely L5l Bla Gae 83 ae pidi dpalhll ALK a8 o Bl jeks
Zahyll oda ity (201 1eaghs 5 2013cs2endll) Liall oo 80L) go mbdss 2SN (g &g pnal
O G gl Gl (2013005815 wiall ae) o 1992, 05)als Erbash)ie IS 4l Jeagile ga
JS Ao Geall g dipll dopallall ASESH (gyinn 38 Hoeh (M (53l Wiasy Blall dapha oy o)l

el Gee o G doglaally Zopll L jallall A86SY mid e Joad ) Zall 3k
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Bl Al S 8aliys Al Gy Do) ) Apadand) A2l b dnjalal) ZESH 50U Came mayy
Ale) e JS A SLa) L 1aa Ljalall 286SH salyg Ligymall pe Augll (gralal) aasd)l Qi ool Las
aSl ne s (gsusall 5 2012 (5415 Babalola )adl Jeass Lo ae il e il g (2017, 2audy
. (2017

pale S Lusleadll a8 g Uil () (g3 Py Py ¢ Py ligies 3 dujallal) 8B (mlassl o)
sl Ajms LMl Gl Lo (b Al claall st 8 agall sl Ll 3 Lgaly b el
(2020 ¢ Qi) eladly alinaNlg L) B Lglalisy yghad) lam) QIS Al 3 ologlly
Y sl I gl 4 8 Lgalissly Py dlales (8 dpjallal) 86K o)) 3 caedl 350 S8
Ll 40l daelese 2L (Ao damy 3 Al Aibipadll Galedd)l Gawad 8 Jled Hen candy (531) ¥l
Ll Liggn A AlaVl ate 8l Jlarg olall Laliia) e L5l 8)08 (0 adp SIS gl Balig

(201809 a5 (sreall) Ausilh (SAY) dual) liilslly yodall o DU anSs¥) dgig
= ; &
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s (Pa abe K ) Aalal) ABESH dad bl Cligiany Aall Glee) LG : (6) dsss

.(ALAA.“ ccle il ;\.Gh)ﬂ Y ¢£30 KU ):uAJA

1.29 1.25| 1.28 | 1.31| 1.33 1.24 1.21 | 1.23 | 1.26 | 1.28 1.20 1.16 | 1.18 | 1.21 | 1.25
1.28 1.26 | 1.27 | 1.28 | 1.31 1.22 1.21 | 1.22 1.23 | 1.25 1.18 1.16 | 1.17 | 1.18 | 1.21
1.26 1.20 | 1.24 | 1.28 | 1.31 1.21 1.15 | 1.19 | 1.23 | 1.25 1.16 | 1.10 | 1.14 | 1.18 | 1.20
1.24 | 1.26 | 1.29 | 1.31 1.19 | 1.21 | 1.24 | 1.26 1.14 | 1.16 | 1.19 | 1.22

D=0.005 P=0.004 DP=0.008 | D=0.007 P=0.004 DP=0.009 | D=0.007 P=0.004 DP=0.008

(% slaal) sailag cclepdill el ¢ Aol 3l e ags 30 ) dsalacall : 2-1-4

30

Oe ps 30 2 daeledl dia 8 Bhal Glee¥ (griad) il (7 ) Jons ml e iy
dihall Glae) Cligine ge Ajlie (%56.22) dad ol (Dy) &hall Gec vie (gginsad) Jaw 3 A3
) dad 8 (D) &ha Oy il daw On b sl Shadl pladiuly a8 desdiedl)

(%5465
o 3 &bl e ase 30 a Lnaleadd) 8 ¥ pudl Ciligial (gginall i) i) iy LS

dilal (e (gsinne Jaen Laiy A8LaY) s L ae A3)lae ( %56.89) dad el (P3) (ssindl)

 (%53.75 ) 3ed U3l (Py) il



Cilass 3 (gginall B C¥yll (ggisas Bl Glae) G Jalal ald Joaall il (e el
dad Jily (% 58.23) culS (P3) iyl dilial (sgiang (Dy) &ihall 3ac (s die dad e
- (% 52.70 ) cals (Pg) cuyull ddlal (g (s5iang (Do) s 9 (Sgiana 2ic

Got ) Lnalaal) dba 8 Bl GlacY (ginall il Janl) he jeday leinll dlaye b Ll
Oo giusal) daws a8 (% 54.34) dad o) Jaws 3 Glbgicadl 4 e (Dy) @Al Gac
- (%52.89 ) e 8l (Dg)

Jaws 3 leyinll dlsja die Gnalaal) 8 ¥yl Cilbisinal (gpinall il 3l (e Culangl LS
Ssinn Jams 3] ALY Ciliginn L ae d3lie (% 54.96) dad el (P3) ¥yl dilial (g5l
- (%52.28 ) dad (8l (Pg) cuyull ddlal (ysa

do dad ol Jaw a8 ¥l gy Bhall Glee) o Lgine Dl dalal) il ey
O (Sgians die dad Jilg (% 56.35 ) culS (P3) culull il (sginag (Dy) Lha Gae (syiana
. (% 51.57 ) el (Pg) el dilia) (50 (g5uang (Dp) &b

daa & Bhall Ble¥ Usiea Dl aild Joaall milil) a5 slas) amle dlaje 3 Ly
Clsine ae d3)le (%52.42) dad o) (Dy) &ha Geo die (S5l Jaw 3] dlanll anile dnalisal
. (%51.06 ) dad Bl (Dp) &b Osn ssinsall Jass s (8 Al (8 Leaieadl) Bl Glac!

Jams ) alan) abes Lnebeaal) dba 8 il Gligind (goinall bl il o)l LS
Gsise daws 3] AiLaY) Cligias 3l e Ake (% 53.16) dad el Lsine s (P3) (s5iadl

( %50.27) e J8) (Pg) cupl) Bl 05

31



simas (Do) Lia Gas (g5inn Ligina Gt 8 il (s5ney L) Glacl o Jalal) 3 o

O (Sgiuas die dad Jilg ¢ Jalall Gbgice 3L ae bijlie (%54.46) culS (P3) culul) ddlal
+ (%49.68) sy (Pg) eyl ddlial (50 (s5iusas (Do)l

it A AUl AU a8 (bl dealall sl ) Aueldd) ad o8 s (i 8

Ot agall el b Al Aallall Al ik (2016 )il dubidll dia ae Luse

osdall Ll QS Al o b elselly elall AS)mg Apdlailly Apalaalls Glay Lo A5L5AN claall

0935 Blall e s (I quadl mag 5 ¢ (12020 ¢ dand) el BalaaVls Ll G el

(2013¢053T5 Jpall 2 20166 a) Laalsal) 23l B am @l Eyaal
S 15l A (2017) anSll aes (sasally (2022) slanl 4l Jeasibe go Zushyall oda i
gl e ol e Anlaally Bgpmall Col) 8 Analesall g linlg A pallall A8BSH alias)

csalll )daha sl (% ) Asaluall ad B ) cliginag Llall Gle) il 2 (7) Jo

(uaall ¢ el

saal) snilag Loabesal) cleial] sl Lualuall el Alaya L) Lualuall
B gia P; P, Py Py b P P, Py Py Bugia P P, Py Py
gl @l =

51.06 | 52.57 51.57 50.44 49.68 52.89 54.21 53.33 52.45 | 51.57 54.65 55.22 55.34 54.34 52.70 Dy
51.63 52.45 52.07 | 51.44 50.56 53.61 54.34 53.96 53.45 52.70 55.37 55.22 55.84 | 55.34 54.08 D,
52.42 54.46 53.08 51.57 50.56 54.34 56.35 54.96 53.45 52.57 56.22 | 58.23 56.85 55.34 54.46 D,
53.16 52.24 51.15 50.27 54.96 54.08 53.12 52.28 56.89 | 56.01 55.01 53.75 Jaugia
Cayaal)
D=0.15 P=0.17 DP=0.30 | D=0.16 P=0.19 DP=0.32 | D=0.15 P=0.18 DP=0.31 L.S.D
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(% Suasd) dalag ccloil) sl ¢ A3 (e ase 30 2) skl gsiaal) : 3-1-4

SN (e G 2 ashl) sl (B @DAl Bl (gyimall Ll ((8) Joan il gl
e sgiwall oy (%0 42.75 ) dad o) (Dy) LBla Gac sgiwall daws ) del3ll (0 a5 30 am
. (% 38.73) 4as Jil (Dg) &l Gas

SN Ga O 2 skl gginall &l Cligiod (gyina il dsa gl cela) LS
3 (Po) ¥l (gsine Jasss (% 41.84) dad el (P3) (osiendd) o 3 Aehy3) (50 ass 30 any
(% 39.36) das

de Ao el Jan 8 ) gginag Bhall Gleel g (gyima Ll Jalull il ey
Gee (Sgiana e Ao Jilg (%43.29 ) il (Pp) cu¥oull dlal (sgimay (D)) dha Gac (55l
(% 37.66) cxlS (Pg) ¥yl dalial (93 (g5iny (Do)
LBl Geo giaal) o A deh)l) (0 0 30 200 e 8l aagl a8 (Gl (e Bl dayyl e L
(% 24.37) @ dad B (D) @l Gee die (ggieddl Jams (% 27.06 ) dai el (D))
el (5 e bl dan)) da shll (ggimal) 8 i) g (gieall a0 Rl iy LS
- (% 24.34) dad il (Pg) iyl (s5iee dans (% 26.39) dad el (P3)

dad ol Clan 3 o) (gginas Bhall Glael On (gpinall B 35ag Jalml) il i
(Do) Alaladl dad il (%27.47) il (Py) <yl Ll (giway (D)) L (Bae (g 2ic
(% 23.11 ) culS (Pg) dlalans
o) das 3 (D) Beandl (gsine G55 ) @l judi del)3ll (e s 30 am (o) e al) Al 2eag

(% 1086 ) &as U5l (Dy) Gac danss (% 11.90) dud
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(Po) (ssiuae Jamss (% 11.70) dasd i (P3) (s5ine Jane 3 Augine g Ml il gl
(% 10.85) das J8

de Ao Aol s 3 Ligina 398 29ns ¥yl (ggicnas Lhall Glae) o Jalal) il

Gec (Sgiuna e dad Jilg (% 12.10 ) il (Pr) cu¥ul) ddlal  (s5imay (D) dha Gac (55t

(% 10.35) <l (Pg) cuyull ddlal (53 (g5ias (D)L

ish gsinall 8 Al GlacY dugina Bgjd (9 ) s il cajelil e jiil) Al je e
. (%36.19) a3 i) (Dg) (g5l
Aaye dic (Gl (o (g 2 sh)ll gimall (& ) Cligieal digine Gg) dga @l (o LS
- (%34.96) dad B8 (Py) (s5icss Jass (%38.71) dad el (P3) (g5iced) Jows 3 eyl

Lo el Jaw 28 ¥l (siay Bhall Glael Gu Lisina (B9 8 d9ng JAlI il iy
Gsis die dad Jilg (%39.37) € (P) cu¥pull ddlaal  (g5inag (D)) &b Gee (g5 dic

(D1) (gsienall Jass 3 Lugine (g axiliill cupglal cule yiil) dlaye ie (531 (g pll Ayl 2y Ll
- (%20.07) ied J8 (Dg) Lhal) Gae i ggieall Jas (%20.86) dad e
ve G (e bl Ayl ey (sl (sl (b il gt (gied) B i e Langl LS
Lad el (Py) calVyed) dilial (sgianall Jaes 3 Cilgiosall G Lgina Bg b Capglal 3i cle yaill dlsja

- (%19.49) 4ud &) (Py) (ssisa danss (%20.77)
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die dad el Cila 3 dogine By 3sns Sl (ggises Bl Blasl G Jalmll ks iy
Bee (G die dad Jils (%21.30) il (P3) cuYyull ddlal g5y (D)) Ll Gac (g5ine

3|

Do Bee (gsine Jane 3 Ligina il i) iy eyl dlaje die (9l (e pl) &l 2ag
- (%9.12) dad J8) (D) gsine Jass (%9.44) dad o) (D)

SV (e al) Ll e gkl (sginall 8 il Gligiadd (goimall Gl ) milall i LS
Sl (P2 ) ¥yl dilia) (ssianal) Jane 3 ccibigivaal G Diginae gy Calae 28 leyall dlaje dic
- (% 8.88 ) dad 3l (Pg) cul¥yul ddlial (o2 (g5in Jamss (% 9.41 ) 4ad

el Ja 28 SNl (ggians Bhall Blac) (p (gsinall Jalall andi Joaad Jalall ailn ey
Ne dad Jilg (% 9.56 ) «il& (P) <yl dilal  (gsiay (D) Ll Gac (grie e dad
(% 8.57 ) il (Pg) ca¥yul) ddlial (y93 (g5inas (Do) &l (3ac (g5icne

G5 banl) ailes Alaje die gkl gginall 3 Bhall Glee¥ 4w Joaall miln el
) dad il deady (Do) Bl (ee 08 (gsine Blis (% 7.65) dais Lsies (( Dy) Lha Gac
(% 7.08

Gsina daw 3 dlaal) aaileg dlaje die ¥yl Glgiaal (goiall Ll bl s LS
iad 8 (Pg) culudl &Ll (pn (ggiss dawsy (%7.50 ) dad Aol (Py ) ) dilal
(% 6.95)

I bl G Goime A0 sy Gl (Sgiey Ehall Gleel a dalull Al cay
Jils (% 8.08 ) culS (P3) caVyull il (sguans (Dy) &iha (3ac (Sfiwe die dad ol Cilas

(% 6.57) wilS (P3) ca¥yud) ddlial (ginas (D)) Gac (Sine dic dasd
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5Ly Gl (e pll &by al) dan)) ¢ Gpasy ey Bl skl (ggiaall Bal) (B o) 3gay 8
adl Jeag b g dudpall il o2 cibinly Bhall Gae 50b) A ol Clalua 535 ) &Dal Gae

(2022“;\\.‘.@1\) 2010« jabro 2022cg‘.&3u\)

Ay By ) cladall b slall sy L)) M ol Al diead) Bhall ) sl 35ey S8

Las nitipall Baldl dams dll Ladadl Al (pe a0 W ana g linyly slanl) 858 8 oLl (s

2022¢ allall Jasall Cagylall e Alaadl il e A Ball Gee go Aol dighy 52l )

Jsanall e dighll 5abiy HUacYly cball ansgal Basalall Ha00 I Cudl 3920 385 (20150 ansls
.(1976.Sanderson ) Ja) (9 (ssie vie gl (gginall 5ali) Millig hall Gac 3 Ll

Aol alsall cpent 3 Ylad 0 conly 3 o) Gl 550 I Lyl sl gmy 38

slally Laliia¥) e o pll 5)8 (e ady Gl Lguat 83l Al Adlaig daelias 83L) e Jamy 3 upll

GAY) Dall Sl Gy Hedall AP GaanSoV) gy Dol duggs ) ALVl ase 38 i
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O a52 30 22 (%) skl (ggiaal) dasd o el aligivg Lpal) gleet il (8) Jsa>

-

Asg3

10.86 | 11.20 | 10.90 | 11.00 | 10.35 24.37 | 25.27 | 24.45 | 24.64 | 23.11 38.73 | 40.71 | 38.12 | 38.44 | 37.66
11.90 | 12.00 | 12.00 | 12.10 | 11.60 27.06 | 27.31 | 27.17 | 27.47 | 26.29 42.75 | 43.06 | 42.92 | 43.29 | 41.73
11.10 | 11.70 | 11.30 | 11.00 | 10.60 25.09 | 26.59 | 25.44 | 24.74 | 23.61 40.17 | 41.74 | 41.07 | 39.17 | 38.69
11.70 | 11.40 | 11.40 | 10.85 26.39 | 25.69 | 25.61 | 24.34 41.84 | 40.70 | 40.30 | 39.36

D=0.02 P=0.03 DP=0.06 | D=0.07 P=0.08 DP=0.15 | D=0.14 P=0.16 DP=0.28

.Qlﬁ)ﬁﬂ\ ;\JAJA

sl (%) sl (Sginall dad b cull) lisiag Lpal) gles) il 2(9) o

9.12 | 9.10 | 9.32 | 9.19 | 8.86 20.07 | 20.03 | 20.55 | 20.28 | 18.78 36.19 | 38.81 | 35.91 | 35.69 | 34.08
9.44 1 9.40 | 9.55 | 9.61 | 9.19 20.86 | 20.76 | 21.12 | 21.28 | 20.26 38.47 | 39.26 | 39.37 | 39.21 | 36.05
9.21 | 9.56 | 9.36 | 9.36 | 8.57 20.34 | 21.30 | 20.63 | 20.66 | 19.43 36.37 | 38.07 | 36.99 | 35.98 | 34.74
9.35 | 9.41 | 9.39 | 8.88 20.7 | 20.77 | 20.74 | 19.49 38.71 | 37.42 | 36.96 | 34.96

D=0.03 P=0.04 DP=0.06 | D=0.04 P=0.04 DP=0.08 | D=0.08 P=0.09 DP=0.17
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Uaya 3 (%) skl Sginall dad B ) ciligiuag Lall glaet o502 (10) Jg>

. dlaal)
Bl lae) Jane Ps P, Py Po
7.08 6.92 7.24 7.27 6.90 Dy
7.11 6.57 7.40 7.38 7.09 D,
7.65 8.08 7.85 7.79 6.87 D,
7.19 7.50 7.48 6.95 Yyl Jana
D=0.04 P=0.03 DP=0.06 L.S.D

s Auibasl) claal) b el 9 Bpall gle) il 2-4

N aile slaall sulag calepdil) ¢ deljll Ga g 30 3 ) Jale ¢l Jaladl cpag Al :1-2-4

(A s

oo ps 30 2 Salall gl 8 Bhall Gleel (gyiadl il (11 )Jsand) gl cyeli)

e B (Dy) Geadl dawe 5 (p TaaS N aale 37.72) dai el (D) &hall Gee da el

- (s TaS N ke 23.18)

N el e as 30 2 Salall g il & V) cilgiaad (goinall il bl cuy LS

L JB) (P) cu¥oudl (ssivee daas (4o TaaS N aile 33.34) ded el (P3) ssied) dau

(3up TSN ik 26.11)

Op dgiaall cOAIN (e dsag cupull (giway dhall Gleel Gu JAlnl A8l o

il (P3) eyl dilial (a0 (sgias (Do) Dhall (o0 (i die Ao el cilais 3 il gicaall
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) (Po) <yl d8Lial ()53 (s5hna (Do) Gas (g i dad Jilg (43 | 3S N ale 45.03)
c(fup TSN 2ak]7.50

ad b Dlladl o Ausine (98 sy awdd Jeaal) il el clejil) dlaje b L
UaSN ik 46.36) dad el (Dg) @hall (s (s5ime dans 3] Lal) lacl Saladl cang sul
(Bn TSN aile 34.54)  (grina 38 B (D) Geadl aas (s
(A5 TaS N 23l 43.40 ) e el (P3) osiend) Gty u¥d) D llas 0 Lisine (35 Ciyelas
TaaSN aile 37.06) dad B3l (P) cupll Ailial (g5ime o 3] 28LY) Ciligians Al o 33lke
- (A

O sid) DAL (me dpag il Gieey Bhall Bleel Gu Jalull by cuy
il (P3) Nl dilal (ggiuses (Dp) &hall (s (siuse e dad ol Cilaw 3 Gl
(Po) ¥l Blaal (y9% (gginnns (Do) (3ac (gians die A il (L5 2SN pale 52.87)
(s TaaS N aale 28.77)

el (Do) DAY (on (s5ina Jams 3 digina Cllg § il iy 388 dlaal) aaile Alaye Ay
(Lp TSN a2l 22.60) ded B (Dg) Gead) daee cpm 8 o(Ap | aaS N aile 28.22) dad
3 alasll sailag dlaye die Salall G il ¥l Gligied gyl il bl ekl LS
Jauss (2 S N 2ale 28.67 ) Claws e el Ligins (sin (P3) calpudl dalial (ggiase Jane
c(Lp TaSN al23.21 ) ded i) (Pg) ol dlial (s5ine

3 lgisdl) Cpn Dginall COAIAN 3gas il pul) (Ggias Ball lee) cp Jalull il G
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pile 16.40 ) (Pg) cutlyull dilial (5 (5imnas (Do) (3ae (e e dad JBly (45 xS N
(35 TSN

el o Il Cun( 2013¢ (953l uyad) ae) sang Le aa 35 (11) Jsaall & milill o)
o st B aw (10-0) e Gandl o Ll Ipamgs &30 pealiall Ljala b Lgina T3l 5l 280
Lo pe goliall ciaily JEal Geac 5aL3 pealiall 5S35 pmliaily Glee) g oo NP paliall dijals
bl ve Ll (A Salal)l cpag gl S 2Ly gw A (2012) ¢ 0gsals Mathew 4l Jeags
s () ) gy Ly sl cdsandl Bhall Skl b ade 58 Les aw (10_0) Ehall Zadad)
Lall & Bals fsear due) dabaly jualill héia & Ll Coledl Bsll paally oY)
/(2022¢ )

G By (2013 ia ) i) sai Juall A el Cpng il daeS 4B ) o) oy 8
el dacdl @y aleall oo (M o) (ggine 8l Al (& Saladl G sl 2l (A )
) Cllea] Lgumped G50 Gang il iy Clidrally dughll ada 8 Calpually (olao¥) &dladl s
Bindiganavile 5 kramar 3 2022¢ _allhll) 2i€as 530 Joha¥ cudiilly jolailly JuaallS ddg jadll

(2011

2018:035,3T5 (gredll) Aigha saal iliiaally slally Blina¥) b Zllad) oyl 558 ) ey 35

- (2009« Schmilewski 5 2004 Verdonck 3 Demeyer
Baa) clpdially Lalia¥) 8 ae L A5LANs 406500 400l el Lgiay ) ane pallad o) LS

. (2010 ¢ys3)s Alinosseini ) algh
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(45 TaaS N adle) Saladl cuag il dasd 2 ) Cligiaay Aall Glast il : (11) Jss

(Auand) cclesdil ¢ A3 s ase 30 2 )dale o) Ay b

alaall snilag Salad) cuag il clesanll ol alald) g sl saill Alaga oL LAl Cpang i)
Lugia P; P, Py Py Jugia P; P, P, Py Lugia P; P, Py Py
@l (alesY) alesy)

28.22 | 31.13 | 26.20 | 24.33 | 31.23 46.36 | 52.87 | 37.57 42.23 | 52.77 37.72 45.03 | 26.73 | 37.33 | 41.80 Do
25.07 | 28.30 | 26.00 | 24.00 | 22.00 37.24 | 39.00 | 37.53 | 34.67 | 37.77 25.74 | 27.83 | 25.97 | 23.70 25.47 D,
22.60 | 26.57 24.83 | 22.60 | 16.40 34.54 | 38.33 | 36.80 | 34.27 28.77 23.18 | 27.17 | 25.63 | 22.43 | 17.50 D,
28.67 | 25.67 | 23.64 | 23.21 43.40 | 37.30 | 37.06 | 39.77 33.34 | 26.11 27.82 | 28.26 | Jougia
el
D=0.61 P=0.96 DP=1.50 | D=2.67 P=1.44 DP=3.02 | D=2.90 P=0.96 DP=2.89 | L.S.D

(A S P aile slaall anilag cculejdill ¢ gaill) Jalpe ol jalad) ) sdudd) : 2-2-4

O sl Jas 3 Ligins Bods deh))l) e ag0 30 an Jalall saadl) ad (12) Jsand) cp
Aasialy AV &all Glee) Ciligins ge djlie (A a2 P aile 78.86) dai el (Dg) sl
(B aS P a2l 54.20 ) dad B8 (D) Gandl daws s b el Ciadl)

N el e ps 30 2 Salall jshdll & cu¥idl Sligiaad (gsinall il Ak iy LS
(p S P aale 58.10) 4 Jil (Py) cupull d8lial (ggicas Uy cdilia¥) ciligiosa

A ¢ Glbgiaall G dogine Gligd dsag cupll (Soiag Bhall Glee) o Jalall il s
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(Po) <l dlial ()53 (g5innay (D)Eha (has (gsimna die daid Jily ((Ausi S P aile 90.90)
((Aup S P aaks 48.57) cul

3 Al Blee) o Aigine (3558 3925 (12) Ui il pelal 388 cleyinll ol Alsye 8 Ll
Bl (D) Geadl da (on b (R waS P pile 45.14) Led e (Dg) Ll 5 (s5ne Ja
(g S P il 33.12) ded

) cleyill dajye vie alall siadll & il Slgiad gyl il Ll piag WS
Ji) (P)) cuud) dlal (sine Jans (i aaS P aale 42,40 ) ded el (P3) Gsied) Jans
. (Ap S P aale 35.38) des

e cligisd) C Disine lig i 3sns ol (sisas Badl Bleel o dalal i cuy
52.10 ) culSy dad el (Py) cuyud) dilial (50 (s5isag (Do) &hall 52 (S5iuse 2ic Ligina (o8

S (Po) callpul) dilial g (s5imay (D)iha (b (e vio Aaid Jily ((Bui paS P aile

(LpaaS P aal28.27)

el (Do) &hall o grieedd Ligina st (12) Joan il cijelal sbeanll aale Alaje g
P aile 22.59) das 3l (Dy) (erdl Jaees clelaal) Gy 23jlae (' paS P aile 29.11) da
(A s

il ssial Goty Salad) ebudll 8 il Clhgiad (gpiaall bl mSb cay LS
iad 8l (P)) ) dilal (sginne Jamy (s paS P ale 29.09 ) desd el (P3) il
. (g xS P aale 23.68)
Lsies B Mectbigicaall (g digins il gag Cupall (Sgianas Ehall Bl (o Jalall il juds

42



alS (Pg) cupudl dlial (s (s5imnas (Do) iia (has (Srin i Aok By ((dus! WS P ile
(dus S P Akl 6.33)
Be¥) pans e el ok Giwa Blial¥) (e Ll (Ko dadadd) Dhall o) ) Gl 2gey S
Cials Al A ASa) Lady yealiall e gbuadl) o Gy ualiall Yol LDl Cagylall jign Ml
G (20136 g aly suall ne) 4l duag Lo pe bl gy Blall g Ladaall Akl 6 4ns
L e i S LA Gae 8ol (sginall 138 [midiig dosdaidl Ll 3 )sell (S5ine 8aL) g
Osiae e aly Bhall o Ladaudl A3kl ol o @3 ( 2003¢5,3l5 Schomberg ) 4l deags
& AueS Calyy Ll 8 AGA) Bda yealiall (e Hobedl) o) Cad) ey g L pealiall and G5l
7y A ((2013¢ g pats el ae) adl Juag Lo me gl cadiily mendll die dadadl 45
Loae 8 L 12y B0all Bac 5aLy (ggimall 138 (mbdig daacdl Dol 8 hedll (goina 3ol
oand sl Ogida (e @y dadadd) Jhall o) G @3 (2003, O3 als Schomberg ) ad) duass
. paliall
bl jen A cuynl) ddlal (ggiua Baliy Al & Al el 3ol (A cudd) (SHey 8
3l Cillaal Lgaayes (g0 Cilidially dughayll Jain 8 oV pllS lanV) Adlall dig¥) Lol dad) <

.(2011 «Bindiganavile 5kramar) 5 (2022 ¢ alUall) 4i€ea 20 Joha¥ cudiilly JeallS ddg yaall

dabaly pealiall Lada (& dapdall (pleall 5sll 5adlly (o) ol (I caed) pay Wy

FS) elal) i A ¥l 5l I andl gy 385 (20226 alllall) D5l Bala §)pean duia)

e Al Bl Al Gus dalall aie clall Hods Jolie (A 055 sl Weaa e S a)) (1

Grall) slally slecdl Dlgind e Yo Jullg () i o el Ash 55l sladly slally LlgaY|
(20170555
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Alall ol A 3 Aaladl e el sis Joliia L 0sSe s3s dana e %43 oLl e iyl
ol sleadl Dlgind e iy Jills (o b om aeluy dlsh 85l sleadly oldl LliaY) e

(20175 ,3Ts (graddl)

A (s TaS P il alad) jshedl) dad b ) clisieay el lee) il (12)) o

(and) ¢ cleyil ¢ A3 (0530 ) Jaba sl dul

saall slag Jalall  sheddl] el ol Salad)  shedl) L3 o p30 3 Usge sl Jalad) | gheidl)
hugia P; P, Py Py Bugia P; P, Py Py bgia Ps P, Py Py
@y @l sy

29.11 32.03 26.93 24.47 33.00 45.14 | 51.37 | 36.23 | 40.87 | 52.10 78.86 88.73 62.83 72.97 90.90 Dy
25.35 28.57 25.93 23.97 22.93 36.19 | 38.90 | 35.93 | 33.43 | 36.50 58.87 61.60 55.57 | 51.63 66.70 D,
22.59 26.67 24.77 22.60 16.33 33.12 | 36.93 | 35.43 | 31.83 | 28.27 54.20 | 59.27 55.90 53.07 48.57 D,
29.09 25.88 23.68 24.09 42.40 | 35.87 | 35.38 | 38.96 69.87 | 58.10 59.22 68.72 Jugia
)
D=0.45 P=0.72 DP=1.12 | D=1.46 P=1.05 DP=1.91 D=2.39 P=2.35 DP=3.92 L.S.D

D Gpadl) gai Clia B e ully Bl Gle) il 3-4
ale il e :1-3-4

Y als JS cleyil) se A Al Gle) Glgina Lsine 398 259 ((13) sl il uds
& ©AY) Bl Sl aa L)lae (wls J< g8 14.50) dad ol (Dy) &hall oo (Ssiane Jau

(5 0 £55.99 ) A 05 (Dg) Eba (93 Ssian o i
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uaall o 288 @l JS cileyaill aae 4 ) A8l Cligial digina (B9 Ciang WS
AlaY) cligias ae Aijlie (@ls S g8 12.03 ) dad el (gyine Gsi (Py) cuyull il
- (ol JST g4 9.28) dad il (Pp) ) ALl (50 (Sginnall oy iyl
ve Jalnl ded ol a3 ¥l Al Slisiaey Bhall Glel o Jalull gl e
die Jaln ded Jily (wls J g8 15.50 ) & (Po)aiull dilaal (sgiay (D) Lls (3ac (S5ins
(ol IS g8 4.66 ) il (Pp) <l ddlal (5 (s5iag (Do) &ha G52 (S5iane
Gy aall 138 dic elally yealiall (e dealic gyl i ) clejill ase 5l I cuall dpa S
ALy i) el aae Baby B lan) 5B Al (pSon Wiy e Lo Juans o) e e2all oS

(2012

o Boi Ll =i 8Py il geiee aie eV Gl 580 N cudl (Shen 8
Baalse 8015 e dary a Al 5Ll Galsdll a8 Ve hgd canly a4 Lyl clacal
o) ALY aie B iy elally BaliaY) e Ll 538 o aiy ol st by Ausll Al
(s Al @edll) LAl AV Lall clalsll Ay oaall o CuaeS) iy Aaill dises
(2018
5 Lee Clepsill sacy Hoaall 8ol A sl 80 N Clull g1l 83y (A ) aayy 8
Sl gl guputy AN (oS b 4l M ALY slally Adaal jusliall (alisial (e g I
e Bl el Byon (gllly bl gl B Balyy die mih Lee AUaiaYly aled¥) 83b) Goh o

(2016655Les) eyl

45



Ll J clesdll se B ) cligiueg )all gle) pilic (13) Jde

Ll gl Jona Ps P, P, Po
5.99 5.00 7.80 6.50 4.66 Do
11.52 11.20 12.80 12.60 9.50 D,
14.50 13.73 15.50 15.10 13.70 D,
9.97 12.03 11.40 9.28 ) Jana
D=0.18 P=0.17 DP=0.28 L.S.D

(ae) bl glisy) : 2-3-4

dawe 13 bl g lal (& Ehal) Glee) il digins 3o 3sas (14 ) Jsan @8
& Aertiead) Bhall Clsine ae 5lie (ae 94.90) dad el Lsina G5 (D) hall (3ac (g5ine
+ (p 83.25 ) dad (81 (Do) &b (s (S5iene Jaes O (8 (ol Eilpaall alaiinaly 2l
el (P2) eyl ddlial (sgiaall Jae 228 il g Uyl (3 ¥yl bgiual Ligina (98 g X
Jil (Pp)  caupuall ddlal (550 (ggianall Janas ca¥yll ALl ligine g Ljlas (au 89.93) dai
(e 86.56) dnd

lad ol Clan ai Yyl dilca) Glgiaeg Ball Glel gu Jalall 28 caag) WS
ve JAlS dad Jily (ae 97.00) & (Po)cuymll dilal (s5iag (Dy) &ha (e (S5t e Ja)il
(e 81.90) <ilSy (Pg) ) d8lial (50 (S5 (Do) &b g (S5ine

S dpallall BUSH ity Lall LS delisad) 30b) N Dy Geall G5t (8 ) i

Baliyy bl pail AdDle gyl g o lladl (ad) Lee Aflially dlidl cliall (e it
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& R Gl L 48] jaliell djala 8 (el o dele lee dipll (8 ppdall L)
aclisly cball gt 5ol Ly Lgalliiads LAY sl b e (pe 4l L ol a5 5alys dugi

(20226 At daass Lo qn geitil) il

o Boi bkl =i 8Py il giee aie eV Gl 580 N cudl (Shen B

Gl 43ally el 8315 e Jamy 3 Gl Aflely A5l (alsall Cpunt 5 dsyadll Cilical
oigig Aol iggn ) ALLYL ane 8L Judiig oLl Dalia) e dupl) )08 5ol IS Lguan 82l
85 (2018 03 ATy @redll) Liplly GAY) dall ClES A, Heiall AP GuneSsVly bl
ot (535 lee lepdll aaey edadl saby (A el 580 I bl ¢ W)l 50k (A ) dse
Gub e dlldy saill muadg il (35S 3 A3)ae ) ALl elally Adad) pealiall Galaial (s
Glall gl sabyy oeSadl Byon (gAlly Slall ¢y (8 Bal)y die i Lee Aaia¥ly aledV) sal)

[(2016:53Ls)

() @l U A ) Ciligioag Al Gle) il (14) o

Lial) gles) Jora P; P, Py Po
83.25 82.40 85.40 83.30 81.90 Dy
85.49 83.90 87.40 86.26 84.40 D,
94.90 94.60 97.00 94.60 93.40 D,
86.96 89.93 88.05 86.56 ) Jara
D=0.39 P=0.21 DP=0.45 L.S.D
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(Cam)alad) 439 dalua : 3-3-4

s 131 alal) 28)5 dalise 8 B3l (lac) lgiusdl Ligine (3558 3525 (15 ) Jso> i s
o Aexiioad) i) lgine o Ailae (Pane 82.24 ) Lasks (gsine (38 el (Do) Lhall Gac (s5iune
(Paw 32.92) dai Ji) (Dg) Liha (5 (s5ine dans (g (b el Sl alatiiadly Ayl

Gl Ailial (ggicae Jaus 22 alall 235 dalise (& ) iliginsd digine (Bs8 Cang S
Syl dalcal (0 (gsianall Jaasy Cayall 28l Cligioss po Al (o 66.89)di el (Py)
. (Poe 53.83) a3 3l (Py)

die Jalal) ded el ala 3 Yyl ddlia) iy Zilall Glee) oy Jalal) il iy
(isa e JA15 Aad iy (o 86.40 ) & (Po)cuud) Bilia) (ggias (Do) Bha (3ac (s5ne
(Pore 24.13 ) culSy (Pg) ) ddlial (5 (s53asas (Do) L 05

G a1 A ll Alsadlly A8bal (alsdll Cpuaty Dy Bhal e s M ) (S ey
L) e oSy Lea clally 900 jealiall aliaial Lalls 53l3g siall SLamly sai (pe Cmeny
1(2022) Slall 4l Jeasi L pua gl iy il 380 dalusal
Cogyall gy Asalaall 8alyg Aushally clidaally LaloiaWl Jladll cu¥padl 50 ol oS 35
(2018 ccrs Al (gl alall dys dalion b seill 53l iy cilall LDl
G e (rmdll salll 8l & Balall jualiall L30 ) alal) 355 dalese B0l 8 ol 3gay g

}A.\S\ S\.c_)u B.Jl::‘is sl U;"}S:’ Lﬁ ABSJLJ.\A L;\ Zmba‘ih c«w\‘g Z\QM\ ‘)AAL\A‘ uaha:m\ (e eﬂﬁ L.A\
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Baliyy (Sl Byon (slly clull g )l (8 5oL die i Lee AlUsially aledi¥) 5oy b e el

{(2016¢53kea) alall 45 Aaline

(Com) plad) dBy5 dalusa b ) Sligiaag Al glast il : (15) Jos

Lial) gl Jona Ps P, P, Po
32.92 29.06 45.44 33.07 24.13 Do
63.17 61.32 68.84 63.82 58.72 D,
82.24 79.87 86.40 84.64 78.65 D,
56.55 66.89 60.51 53.83 ) Jara
D=0.60 P=0.54 DP=0.92 L.S.D

D dualall B cuully Al slee) il 4-4
(a) Aicad) Joba :1-4-4

o 3 Aliad) Joba 8 Bhall Blee) lisieal disine 3508 3535 (16 ) Jsaad) zil cnag)
Aahdl 8 derdiead) Ball Glsise ae Alie (ae 14.61) dad ol (Dy) Lhall Gec (g5
« (e 10.47) dnd B8 (Do) &b G0 Ssin e (s (A (il Sl alodinly

ALl (ggiaall das 3 bl diad) Job 4 o) Gligiad dagina B8 Caxag Gl
dalal (s (ggiesall Jansy ci¥pull A8Laa¥) Cligis ae A3jlae (ae]3.94 ) dad Lol (Py) <)
(e 11.90 ) daid J8) (Pg)

e Jalul ded o) s a8 iyl ALl cibgicay Bhall Glae) Gu Jalal) gl iy
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Q9 (Sins die JAIS dad iy (awlS5.23 ) (& (Po) ¥yl Alia) (sgian (Do) Lla Gae (s5ise
(e 8.63) il (Pg) ¥yl ddlial (592 (g5inas (Do) Ly

oalsall Gt Gl dlaiall Jealay gai Gauad ddbisad) Bl Glae) 50 () uddl i
Goall dae gy Jully gaill Glia Cpead G Luladl OSa lae A0S0l £kl 430500
(201809 3Ty ) das ) (g9 Abiiually

Wy steadlly Cang il giay ilbidially Blia¥l 3 oladV) oys09 <yl () ol 2 Lay)
b i pll Alledl) 5yal) S, Alid) Jola 5aL) 3 Lla) Sl (53Ly gaill Ao 503 (B Craals
(2018 g aly (sraddll) Aighylls aliinylg Ailaslly Asbiudl) Ll algd (e

alig dpdl) L deriiedl Balall yaalial) 86 I Alsad) Jok 50l 3 Gad) asey 38
Ldrall ualiall Galaial (e popad (D (505 Lae cilejdill dacy Hodall Baly (8 90 4l (sall)sudl)
Loe AUy aleil) 535 (3yb e lldg saill opeiy Al (sS4 A0Sl ) 28LaYl s Lallg

(2016¢32la) Absiad) ok Babiyy aSadl By9n (gMllg bl g Uiyl A By die ity

(o) @l g AL Joh B ) Ciligiuag Aall lasl 50 (16) Joss

Lial) gles) Jora P; P, Py Po
10.47 9.63 12.20 11.43 8.63 Dy
13.56 13.23 14.40 13.63 13.00 D,
14.61 14.43 15.23 14.73 14.06 D,
12.88 12.43 13.94 13.26 11.90 ) Jara
D=0.25 P=0.09 DP=0.25 L.S.D
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(a£) 4 1000 Oy : 2-4-4

dawe 13 A Call (g (B ABhall Bleel ligical digine G9sd 3sag (17 ) dsn &0 iy
G Aeatical) Bl Gligins pe Al (a2 41.00 ) daks (gsine B3 o) (D)) Lall Gac (g5ine
(p& 37.52) Laid 8 (Dp) b (o ssien Jam (s (B (oeasil) Egaall aladinils Al

) ALl giall Jawe a8 doa Al Oy (B ) Cligiead disine g8 ang LS
CuVpall Ailcal (3 (gieal) Jass calpll 28l iligiuns g A5lae (a2 41.48 ) daid el (Py)
- (p& 36.51) das 8l (Py)

Goise e Aad o) Calace 3 ¥yl Al ilgiey Dhall Blee) o Jalall 2ol iy
Bl s (Gowse e JalS dad Jily (a2 42.70) 2 (Po)ounll ALl (g5isns (Do) Lha (Gee

(p& 35.33 ) cilSy (Pp) ) dilial (535 (551 (Do)

o Yl e Canly (62 Py V) (gt die ¥yl a1 B0 D) ) gy 8

338 (e gy IS gt 0Ly Al Ay daaless 55 e Jany Caam Aoll ALl alsal) (puens

Dsiall A aa oY) sy Al Auge ) ALVl aie S Jly el BlaaY) e d
(2018 55875 Smdll) Al AV ) ISl S,

G35 e (paadll saill Bal) A g iy sheadl) HEG I gl (g 8aL) (B el 35ay 8

Ay sl wopeiy BN (p&i b ASHlie ) ALVl elally Adad) yualiall (alidial (o gy

Oy 33l oeSad) By9n (s3ly culul) ¢ ) & By Lo i Les a2l 8aby ke

.(2016633\.«;) Ggaall
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(#8) %3 1000 s 2 ) Slisiony Al gles) il (17) Jsss

Lial glee) Jora P; P, Py Po
37.52 36.33 39.87 38.54 35.33 Dy
40.14 40.35 41.88 41.82 36.50 D,
41.00 41.09 42.70 42.51 37.70 D,
39.55 39.25 41.48 40.96 36.51 ) Jaaa
D=0.13 P=0.15 DP=0.25 L.S.D

(7 2 a1 ) (sl Jualal) : 3-4-4

13 o) Jualall & Bhal) GBlee) Ciligiedl digina 3958 25ns (18 ) s il Ll
Laaiiced) Ball Sligics po djlae (17 2 2)2 K 20.84) dad el (Dy) Lhall 3ee (ssiss Jan
e \Sae 14.79 ) daid Ja) (Do) dha G (Ssiune Jaw a8 ol Sl alasialy dual)
¥l Alal (ggicaal) (s 38 (ggaad) Jsalall 8 Capudl b siasdd Ligina 3o o S L(1
O (giweall Uy ¥l 28UV Cilgices ae Ajlae (7 2 W2l 19.05 ) dai el (Py)
(7 2 alelSe 15.04) dad B8l (Pg) iy il

ve Jalall ded ol Cila 38 Culpl) dilal cilbgisey Bhall Bleel G Jalall il iy
(inse ie JA15 Aad il (17 2 ahelKie 23.40 ) o (Po)cunll dilal (s5isas (Do) Eiha (3ec
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s lee it ) Asbieslly A8l cliall ) gpiead) 3 (S cudd) G Ly

fo il citly gl Jalall s3ls ity giall Al Calio o) Lgtugiy Al eliy (peens
-(2020) (esal

lail) il Ao DU digdallg dnalisall 3abys lidaall dgs e il 538 ) Gl 2ga0 S8

s aly il 5 2019 53l Markoska ) (19) a8y Jgas 2 (goeall dualall 82b) I (sallas

(2018

lae Cilepdill aaeg Hodall saly (& Hsteadl) 80 () gouadl dualadl 50y (8 ol 292y g
il ety BB (85 8 AiSHLie () ALY elally Bpdaall jealial) (aleaial oo aoyed ) (5350
Babyy eSadl Byo (Al lall ¢ iy (8 5ol die it Lee AlUsiaYly aledY) 5al) ok o @l
(2016¢83kes) (gl Jualall

(17 2 alelSu) ol Jualal) B ) Ciligiuag Bjal Gles) il : (18) Jss

Bl Gleel Jare Ps P, P, Po
14.79 13.54 16.35 15.59 13.69 Do

15.70 15.63 17.39 16.56 13.22 D,

20.84 20.19 23.40 21.56 18.20 D,

17.11 16.45 19.05 17.90 15.04 | eyl Jaxs

D=0.62 P=0.49 DP=0.87 L.S.D
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(7 alfla) Al Jualall : 4-8-4

Jaes 13 I Jealal) 8 Zhall (lae) clisicadd Lsine (3558 29n9 (( 19 ) Jsan il o
o Lol Dl Glisis g jlae (17 2 el 7.79 ) dad el (D)) Ll Gac (55
2 el 4.94) dad BB (D ) Aha Osn gsiusal) o s (8 )l Shad) alasinly )l
("

daws 3 @ligial) Ly ae ASN dealadl (8 il Gl dagine By 8 bl Ciaag LS
) dilal Cbsies g Al (17 8 A28 7.40 ) ded o) ((Py) ¥l dilial (g
(72 S 4.88 ) e S8l (Pg) catyll dlial (g (sgineall U

e Jalsl ded o) cila 33 cuVpul) dilial lisiaay al) Gleel Gu Jalall miln ey
v Jals ded Jols (178 bt 9.15 ) o (Po)caid) Ailial (gginas ( (D Ll (3ac (5ine
(72 221K 3.25 ) il (Pg) calpadl Bilial (s (5ines (Do) A (50 (Siens

Loy Hsaally elselly ell) A o cuele Al dasliaal) (& 5303 )90 (I sl (g3 L)
s 8343 &b ey gl deala e ol IS8 GeSal Lee B304 jualiall aliaialy ST 850m
(2013) Ramadhan 4l Juagi L ae &bl miln caily ¢ (2014<Rusu) sl K daalsll
v 15 Gasll (e %3.17 Loy 430 Gasl) vie gl Jials 5aL) G A

alsaal Lugal) Clleall 50L) 8 laysds shally cpmg il cilidaall dilal U Casadl a8
pisi 6 L iyl U (e Jobal 553l 4y Baliaa¥1 ) A8Lcall daaril) cle Ly el 8

(2016¢82kes 5 2018 (39 )aT5 (graidll) U Jualall 53l Ao uSai) (s2lly Johal 8yl il
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(172 pbf 1S ) S Jualal) dad b el cligiens Aal) sles) LSl (19) Jsss
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Sluagilly clabiiu) -5
alating) 1-5

G ) (3 dga (e SISy dualiaall Baliyy Ay lal AHESH dad mlaail Bal) Blee) 52l ) 1

Dy (e die Lagady dlaally ilejiilly saill dabe o S G Dl osh)ll (ggiaall A 80l

(opadll paill Cipdse Bl gl GO a il Caal) slasiul Bal Gle) Ld sall) -2
Jualally ggall Jaalall @al000 O cilisdl Joh calall 25l dalua (ol ¢ W) el

.Dz (oee e LAJ.:A;} QASS\

B aliaily Al Aslpil) (ailad)) ians a3 G 53l Aol eyl o cibgiess dilial —3

aliall ala gy A (e A ll Ldlial) pailiadll (e (st ) 3l Asll el dilal —4

- S Jealally ol Jealally (gpemal) saill ciydie i 5alsy D2P2 dids Jmdl a5
cla idall 2-5

Ghall b dbial) Gl 5 Aglelly Aalyall Ll (el e Gueadl el Jleiad

Lafoh 8 Jala La %2 2uaS bl cuacl
el 3l b bl dad dadladd iyl Jlasiad 2

a5l o) Al Bl b i) Eihadll alasiad 3
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daiall dalil Jumdl el an(20) Gend) 4
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Abstract

The field experiment was carried out during the agricultural season of 2021-
2022 in the Al-Majd area, located north of the city of Samawah. The objective of
the study was to investigate the impact of plowing depths and the addition of perlite
on various soil characteristics, as well as the growth and yield of wheat. The
experiment was designed as a factorial experiment using a randomized complete
block design (RCBD) and a split plot design. The experiment consisted of two
components, with depth being identified as the primary influence. Plowing is
conducted at three different depths from the soil surface, specifically at depths of ()
cm, 10 cm, and 20 cm. These depths are represented by the symbols D(, D1, and
D2, respectively. Additionally, the second factor involved in the plowing process is
the inclusion of perlite mineral at four different levels, namely 0%, 1%, 2%, and 3%.
These levels are represented by the symbols P(Q, P1, P2, and P3, respectively. The
area was partitioned into distinct sections, where wheat seeds of the Barcelona type
were seeded on November 15, 2021. Subsequently, the harvest took place on April

20, 2022.
The outcomes revealed the following:

The use of perlite mineral improved some physical properties of the soil, as it
led to a decrease in bulk density values at the (P3) level, which were (1.14, 1.19,
1.24) g m™3, respectively, during the growth, tillering, and harvesting stages. The
porosity values increased during the (growth, tillering, and harvest) stages at (P3)
levels (56.89, 54.96, and 53.16 %), the soil's water absorption increased, and the
natural perlite caused an increase in the soil's moisture content when the soil level
was raised. Perlite in the growth phase (2 days after irrigation, 4 days after
irrigation, 8 days after irrigation) at (P3) level reached (44.24,31.31,15.66 %), while

in the tillering stage the increase was after 2 days of irrigation at (P3) level reached
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(38.71) (%), while (after 4 days of irrigation, after 8 days of irrigation) it increased at
(P2) level, it reached (20.77,9.41 %), and at the harvest stage it increased at (P2)

level amounted to (7.50 %).

The plowing depths affected the decrease in bulk density values with
increasing depth at the stages (growth, tillering, after harvesting) at a depth of (20)
cm and denoted (D2) it reached (1.16, 1.21, 1.26) g m~3, respectively, and the
values increased as the depth increased. At a depth of (D2), the porosity was
(56.22, 54.34, and 52.42) percent during the growth, tillering, and harvesting
stages, respectively. (4,8) days, which amounted to (42.75,27.06,11.90 %)
respectively, as well as at the tillering stage after (2,4,8) days, where the highest
moisture content was recorded for the plowing depth (10)cm and symbolized by
(D1) it reached (38.47, 20.86, 9.44 %) respectively, while in the post-harvest
stage, the highest moisture content was recorded at a depth of (20) cm and

denoted by (D2) after harvesting it reached (7.65 %).

The levels of perlite influenced the increase in the availability of the elements
(N, P, K), as the level (P3) was superior at the stages (growth, tillering, after
harvest) in the nitrogen availability in the soil, which amounted to (33.34, 43.40,
28.67) (mg N kg™ Soil), and phosphorus exceeded the level (P3) at the stage
(growth, tillering, after harvest), which amounted to (69.87, 42.40, It reached
(393.8, 259.0) (mg K kg! soil) during the stages (tillering and after harvest).

The plowing depths influenced the decrease in the readiness of the elements
(N, P, K) at the stages (growth, tillering, after harvest) at the (D2) level of N, which
amounted to 23.18, 34.54, 22.6, (mg N kg! soil) respectively and in P at (D2)
level amounted to (54.2, 33.12, 22.59) (mg P kg™! soil) respectively, while K was
531 (mg K kg™ soil).
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The levels of perlite affected the increase of vegetative growth characteristics
(number of tillers, plant height, leaf area) during the stages (growth, tillering) at (P2)
level 12.03, 89.93 cm, 66.89 cm” respectively.

The depths of plowing influenced the increase of vegetative traits (number of tillers,
plant height, leaf area) during the stages (growth, tillering) at the (D2) level 14.50,
94.90, 82.24, (per plant, cm, cm?) respectively.

Perlite levels affected yield characteristics (spike length, 1000-grain weight,
biological yield, and total yield) during the (harvesting) stage at the (P2) level
(13.94cm, 41.48gm, 19.05gm, 7.4()tonha‘1) respectively.

During the (harvesting) stage (D2), the plowing depths affected the increase
of yield characteristics (spike length, 1000—grain weight, biological yield, and total
yield). during the (harvesting) stage at (D2) level, it reached (14.61cm, 41.00gm,
20.84gm, 7.79ton ha_l) respectively.
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