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Effect of Biogas Fertilizer on the Basic
Fertility Properties of the Soil and on the
Accumulation of Dry Matter of Maize
(Ghouta 82)

Mahmoud Oudeh* Mahmoud Mreay® Somar Al Shaaban®

Abstract

The research aimed to study the effect of biogas fertilizers on the
basic fertility indicators of soil and the growth indicators of maize
(Zea Mays L.). Maize plants (variety Ghouta 82), were planted in
plastic pots with a capacity of 10 [kg], in a private farm in Al-
Qabou district in the western countryside of Homs Governorate,
which is about 30 [km] away from the city center, in two seasons
2019 and 2020 (spring season). The experiment was carried out
with seven treatments and three replications for each treatment. The
treatments included the use of biogas fertilizers resulting from the
anaerobic fermentation; cow manure (Bc), sheep manure (Bs), and
a mixture of cow manure and straw (Bmix) at a ratio of 1:1 in
addition to the use of the previous fertilizers before fermentation;
cow dung (C), sheep dung (S), a mixture of cow dung and straw
(Mix) in a ratio of 1:1 in addition to the control (). Soil and all
fertilizers used were analyzed before conducting the experiment,
and the soil reaction (pH), electrical conductivity (EC), organic
matter (OM), total nitrogen (TN), available phosphorous (Available
P), and available potassium (Available K) in the soil were
estimated. At the end of the experiment, the height of the plant and
the wet and dry weight of the plant were also measured, after 60

* Pro. in department of soil and lands reclamation, Faculty of Agriculture, AL Baath University.
> Assistant Pro. in department of rural engineering, Faculty of Agriculture, AL Baath University.
® Master's Student, department of rural engineering, faculty of Agriculture, Al-Baath University.
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days of germination. The use of biogas fertilizers was accompanied
by a decrease in the degree of (pH) of the soil and made it closer to
neutrality, but it increased the electrical conductivity of the soil
while the soil remained unsalty. The organic matter equivalent to
84% compared to the control, and the higher content of (total
nitrogen, available P, available K) was observed in the soil
fertilized with biogas fertilizer and the best fertilizer was (BC),
which raised the soil content of total nitrogen by 1230% and
phosphorous Available by 70% and available potassium by 119%
compared to the control. It was observed that there was an increase
in the height of plants fertilized with biogas fertilizer compared to
the control, and the best one was the treatment fertilized with
biogas fertilizer resulting from cow manure (Bc), where the
increase in height reached 95% compared to the control. (Bc),
which achieved an increase in dry weight of 152% compared to the
control. We suggest the use of biogas fertilizers, especially those
produced by cow manure, in fertilizing agricultural soils because of
their impact on the fertility properties of the soil and on the growth
of maize plants.

Key words: Biogas Fertilizers, Soil, Fertility Properties, Zea Mays L.,
Dry Matter.
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Studying the ability of Black Poplar
Populus nigra 1. trees spread on the
Banks of the Orontes River in Hama to
absorb and accumulate the element
of chromium.

Abstract

This research aims to study the ability of black Poplar trees Populus nigra |. to
absorb and accumulate the element of chromium (Cr) spread on both sides of the
Orontes River in Hama. The plant samples were collected from leaves, bark, roots and
wood from trees that are only several metres from the river stream. Soil samples were
collected at a depth of (0-20) cm from the area around the plants, and using Atomic
Absorption Spectroscopy the concentration of chromium in plant and soil samples was
estimated .The results of the analysis showed that the average value of the soil content
of the chromium element was (80) ppm, and for the concentration of chromium in the
different parts of the plant it ranged from (0.02-2.48) ppm by dry weight, where it was
the highest value in roots by (2.48) ppm followed by wood by (0.80) ppm, and then in
the bark by (0.98) ppm and the lowest value in the leaves by (0.02) ppm. The results
of the statistical analysis also showed the superiority of black poplar roots over both
wood and bark and leaves in the accumulation of the (Cr) chromium element, and the
superiority of wood over bark and leaves. The value of the bioaccumulation coefficient
(BF) has not exceeded one and black poplar can therefore be considered as Non-

accumulation for chromium.

Keywords: Black Poplar - Atomic Absorption -

— chromium Bioaccumulation— Orontes River
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The Effect Of Different Planting
Distances and Depths on Some
Vegetative Growth Indicators Of White
Willow(Salix alba.L) Seedlings

Abstract

The research was carried out in the garden of college of Literature
in Deir Ezzor - Euphrates University, on seedlings of two
environmental Types of white willow from (Euphrates Valley,
Wadi Barada), which were planted at three distances (10,20,30 cm)
and at three depths (5,10,15 cm) in order to determine the best
distance and depth of planting, which will give the best growth of
the vegetative total of the two Types. The results of the research
showed that the Euphrates Types was highly significant for each of
the average length of the vegetative group, the number of
vegetative growths, the number of leaves and the leaf surface and
the index of the leaf surface in the Wadi Barada Types, as the
percentage of increase of the Euphrates Types in both length
characteristics vegetative total and the number of vegetative
growths percentage (7.53%) and (16.66%) respectively, and
reached (18.26%), (17.92%) and (13.97%) in the number of leaves,
leaf surface and leaf surface index, respectively, when Interaction
of distance( 30cm) and depth (15 cm).

Key words: white willow - planting depth - planting distance —
leaves.
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Abstract

Field experiment was conducted at the Research Station of Salo in
Agricultural Scientific Research Center in Dier-Ezzor, Syria, during
2021/2022 growing season to study the effect of foliar spraying
with different concentrations of seaweeds extract in some growth
traits, yield components and productivity of wheat (Sham 7
variety). Randomized Completely Block Design (RCBD) with three
replications was used. The experiment included the effect of
spraying with three concentrations of seaweeds extract, 1g/L, 2.5
g/L and 4 g/L in addition to control treatment (0) g/L without
spraying. Results showed that the studied factor (spraying
concentrations) influenced significantly in all studied traits,
especially, the foliar spraying treatments with 2.5 and 4 g/L of
seaweeds, without significant difference among them in all growth
traits (plant height, flag leaf area, number of total tillers /plant ).
The concentrations 2.5 and 4 g/L recorded the highest values of
grain yield (630.87 and 625,77 kg/donum), respectively, and also
for biological yield without significant difference among them,
followed with 1 g/L concentration and control. For harvest index,
the highest value was recorded with spraying with rate of 2.5 or 4
g/L (49.01%). without significant difference among them

Key words: wheat, seaweeds extract, foliar spraying, grain yield.
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Effect of irrigation, potassium and
hydrogel on the production of trees of
the Sorani olive cultivar and the quality
of fruits and oll

Abstract
The research was carried out at the Mukhtaria Research Station in
cooperation with the General Authority for Scientific Agricultural
Research during the years 2019-2020-2021 on the Sorani olive
variety.
The productivity and quality of fruits and oil were studied, and the
research included four irrigation treatments, three potassium
treatments, and three hydrogel treatments.
The experiment was designed according to the two splinter pieces.
The introduction of high levels of irrigation, potassium and
hydrogel had a clear and moral effect in increasing the production,
as well as in the weight and size of the fruit, and also in increasing
the percentage of oil.
The results of the study showed when analyzing the oil in the
treatments that received high levels of irrigation, potassium and
hydrogel, obtaining extra virgin olive oil, its acidity is less than 1%,
and the peroxide index is less than 20.

Keywords: Sorani olive variety - irrigation and potassium - hydrogel
- production quantity and quality.
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LS cdlall dandy) (8 LeaShi 3ab)s AihamsylSl) algall &Plginl (o asanlisll
@ Lae Dlidigy ) aligaiy g DU bl Galiaial 30b) (& agaslisall by
(Gilaaall) 538 GlaSy asmlioll ) cbilall zbas Jally iy saly
(1989

rebdlly Al A Jagaed il :3-1

oty o el il sl iy el Glane e Aaiad) Jag el sale calln
sl Al (psanlisdl CDLKT+ 28V Gl &Y Gaes Gl o o sSE
Aa 8 elan Glus K& o oaagy el galaid o dlle 3ya Sl
A ey cAilad s ) Jsaily ) i oLy culagll die s Calaal)
cAalall aie k)il cilall

Ayl )y Aapally Qlally Zel))ll clVlae 8 sane laladind saldl odgd
olall alatind auii Jal (e Al CliaeS Lgalatin ) ddli)

Jasruell o ligiue dxy)l alasin) aie 4l (Silberbush et al., 1993)
% 7 (gsiad dulay duji b degyhall Jpealaall Jle % 0.45 < 0.3 ¢ 0.15 <0.0
0.45 (sgimall vie dy5h )l Lliay) e Ll 50e 3L casndl€l lisy e
-2 L)) Alalee ae A3jlie LY 8305 ) <l oy ¢ %

asall sl (5535 ae Jagpuells JLal) (mes il (Hafiz et al., 2014) (s
pe Al dumdl mln JLall paes Jhel el cls 3 NPK e
Jasued) il OIS gan (B ¢ amnlisdl (sginay (BlsY1 aad Dawills Jaguel
Juall (mea (e SIS o AN il i3Sy Uyl sl ailad b laa
b ) Sl e sl e Slad Al dsall Galiaial 36l lea Jagyuells
eyl

@5 panal A (SAH) oalaiad) @l Jagyaell ddla) (Enas, 2015) (0
caliall agyla <uat (Phaseolus vulgaris L) eWealdl Gl degyie Jay
I3 Wl e Al gsine o Babla paliaial) Gl Jagued) Al o 3asy
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O deaY) 2 Glalidl Caiadl WS (dagae os) il d3ae Juadl
sdagpuell Adlaly et iy saill Clyine

Jasruells asmlisd) ila) O (zohe upe) san G (2017 caanas ) G
cphll Jsb) (gnall sl Ciia JadY (gpadll sl Ghdse Gua Al )
Ll ALl Al Clially 2 Y s LS L ()l pedansal) Aalisay
O ) pailad 14-1

Slialsall sda ol (sl Cu) Clialse paaty ddleial)l dpadedl clufyall il
daphy dlediall gl GleSy Baan) gsiy canall leanl saae Jalse L San
il aegey (il Ol DL by il Ll dla) dapay Ll pea
O Blly Lakaiag Gl pedlaiul Aiphy (Jeanal g diphy il A
o aanlls Calladl)

mgalal) 52y Chalias aal e <58 <5l of (Endo et al., 1984) sl
ol &3y e @Sy (il e Wape pe A5lie Wl e a2 )l Gl
2ulSY) (38 (a3 b e LSS e oY A V) Aails aaal) it AaaSley
oo Sl Ehl Jumdl e 2Ss ol Al waat ey cnligilly claaaly)
woyshi (s Sl ¢y

yaal (Blekas et al., 1994) s (Kiritsakis, 1991) le ol all eyl )l
O il Ally AShasll dsall e ALE SLaS dgas Ol G B2
s 23y cAanal) Msally A5ball gl sausT Gan Al 3auSOU saliadl) gl
gl Jally oY) 50 e sl o Alabladd) 35S Dpaal @l gl
@ Andudl e dadblly axkall il S GLSall elhels cauaSopull Ay
o2 aals <0.5 = 0.03 (yn Aslall sl & lSpall 238 dpsd #ol5Ey sl
e %90 U () eJgnisS e W aay Cus cVsudlly O G0 a3l
Aleny asis sl Q) (b oy Sl dlma ccupll 8 AIKH iy 8 Kl
i Lady My el el 5auSY) (e dxpiall e dgadll Galea)
ClanaS g )
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Basase il Lo Aanall Ssall 5auSY) cdleld Eigan Ailels 5auSY) Claliag 4
Al 3ol g g s WSy g st o claliaal) o34 5l 558 adiady canall b
(2008 « jledll) Lgipas Jag piy

1483yl g Gual) a)gar'Luill

réuad) LS aliga —1-2

el (e e eV il b ain Al Gigay ddaae b Gl M
5 Gl daaddl (m¥) daluey paes A 38 Jld S 15 2 e
RERDRTR

:2021-2020-2019 :paulse 4D 1éuiad) 145 e 12-2

tA Al Cig ) :3-2

Bha da el oy dasie dap0 (16.4) Bhal) aud) (gsidl asll Jardd) ()
OIS S Al el 0yl W« 2021 ale dyshe dagn (35.7) Gl el 8 culs
484.9 ae 548.7 grhall Jshagll gsens il .2021 ale dysie day (2.0) S
Adaill 13 85y Lcanydl)l e 2021 2020 2019 Al 8 ae 343.7 cas
Glhea)l @ial gl Gan¥l sl (ass ddhid gihall Hlaidl ae gyhal)
) aBsa (A Bagasall dall dasa (e AAL

(ALl 3alal) :4-2

Gl b Al cillailan by ly) Aiilae 3 hgeall (il Chia dely)
b 1 Yol DL gy ot Gl puiaatl Jaxivg el 4ad Alasy
L ) Bue ye alaw Cigae lgiie s cAlglaie dygny o)l ccillailall alaas
ealll JWI die b dgul ) Jsaly 0l sl spall o)y e ) i
) O Laie cael Galel o < JSAN Lypeay aaall Spiea L sl
can 7 Laykd lansgies ae 14 8153l sk Jangie g Sal 2D g5 Jalal

Apliad) Gigay dase 31992 e Jhsall sl ot el cuey)

sia vie Ty (o)l Aplay LAY sl A Jsa sl e sladl cu)
- [ 5yai 230 dls cp 7X6 et (s dse )3l adlall cagliall axdl (e %80
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14 ) pandli :5-2
EDlabee il A8dal pladl) (i iy 4l giall ALl dail) Ay ykay Apyatll Crenna
CDlebeas 4idiall O alaall & agmalisll O lalaas cipulud) D Lalaall & ()
dasnd) cat Dlabaall o oyl
:(Amld)) Irrigation (1) @A) cSlalaa Y5l
Pl Aau)l el
) 09 @G 10 Aladdl —
Db e Y el aaliy Y S J8 sasls 4y 11 Al -
o 22230 aasial 5 sl 4peS cuilyg DN andsall PIA Gl
D e JSY) gl Al slsll Gl die saaly 4y 12 Alaladl) -
30350 aasiall (o)) slua 4neS iy EDEN Candl andsal) DA g
2
230 4ndiall 5yl olae 40aS il a3yl Jd IV i) 13 Al -
32350 aniall (gl olua S Cialig 3loill la xie anlilly < /2a
A andsall Dl llyg &
g Aliall daidl s 4l 5)sShal) AN Clsial) b dasha)ll a8y 23
cisr ol Sleas b e e sYL Al sk 34
:(Alaall) K agalisal) 4asS cdlalan 1Ll
1l sie AU L
Lol s gsiugd + ol F alin dend 2als (KO) Y] ssiasall —
~184 ) ¢( P05 — 467) Ll Aualall Crgadl dalall Al U8 e Apalend)
Aol s aasidl J3g3Y) slewdly a/2S (K,0- 180 ) «(N
iplad) dpagill g %20 laiey o) ulis dlaw (K1) 1B (ssid) =
Abed) Ly gl s (g)shgdy 93] + (KO 2/aS 216 it
ipladd) Lpagll e %40 ey Jlof) bis dlaw (K2) i) (sl
Agalawd) il s (gysiusdy gl + (K0 84S 252 it
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% 50585 K0 JSé e dlladl) sald) o gl il addiaal) slend)

opd) Ul a5 Se S asalindl Sl "Ly (g)phugdl) slawd] il
Ll Ladplall ety dagpued) sale ddla) ae lldy auill diphy L(J5Y) oslS
S oW a4y Jif e V) andall rogiedy e Gl 593V alaud)
ey o) pe 4l axddlly L (Glaal ae 23 (e ) 48 UadY) Ll e Jla
:2021-2020-2019 &l el Pla @llyy slsill s

H Jagutgd) d8la) cdlalea G

s Badll Gle il Tap el aat 8 (lsinee) CDleles S
o 25 a2 e syadll (Ble Ll aaan s alall Aaiaall 48580 Ciluass
L el £ liee Jen s eed Qe L 3aaly Braly sald) il
O i a8 Al salall o3 Allad Aplyaind 330 (N <2019 Hle Gl s
:(Terra Cottem) salall axiaall 4S50 Cilua gt cuun @lldg ol gin

gy ddla) (50 L 1(HO) wLall -

yad JSU g 150 Jares Jagasedl dila) 1(H1) (JoY) dlabed) ~

158 Glpag Ciaa Jolad A€y Jagyued) ddla) :(H2) Agtl) dlaed) -
Byt JS ¢ 300 prpaid dxiiadll

3 X apulin cOlelas 3 X gy Gligiue 4 X &y Ka 3 sdpadll sl axe
Baalypad 4 )Se IS5 1550l 108=das e COlalas

ilany) Juladll :6-2

gl alatinl cplall Jdas gl sl dadiuly Slaay) diladll o
« Genstat 7

dagpaall CBlalaall g %5 A8 griwe o gsine (3 JH cana il s
Jeliilly i) cDlabedl ilasgio G gsiee 38 Ji Clus 25 Lale JS Dl
C.V% (<)) il Jalae lus ) 28LaYL cagi il
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Ayl Jallas 0 7-2
zoli A Ghlall 8 J<im Al elyeal) dggdall gl Aytaal) didaie &
gsiads yeaall Al lgish 5udiiy (a0 600-350) 25an ssiall Jobagll Jana led
BaeS oy o(ALEY ALY Cuishysaiisal B e Wles Gl (e Alle Lo e

(2009 ¢s22) psrd&ll il K (e Adanigia
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Sl Jidatlly 4855 0l dilaill ey aw 60 = 30 caw 30 — 0

(1992 ¢ 3al) Coun SLaslly

teSilSaal) Jalatl) :1-7-2

8ale Jlaninly jiagynell A8 lay ((SlSaall Jlaill) 45l Al Galsddl Caso

(Jopll dpgiall Ll Clam & Cun dijie 30leS apigeall Clivg Ui LS

(1992 (gaall) Lnll oY) alsill il casa A5l Cagaly Galally ccludly

oY) ) Jagsted) Bale ddla) 48,5k :2-7-2
v 25 gag opndl) (Blue kil daegia 3A1 wiy SlatY) Glu Ll (s

Gt (Gl Lkl bag baaxe Galidy ) 5adl) Glu s ia el Sjeas —
50 e Gerss an 125 (G 75 e spiall Gl 05S Cumy ¢3Y) dakaa
o100 Aa

Wl e Jany s pua el Aaulsy sial) jeat 5 —

Gl ac bl Japll cdasialy pdall s dapdiuall L) LS Caar i) —
gl oy

Al Aleleall Al 3¢ 605 V) Alebeadl Alla b ¢ 30 Bia JS) Cipal -
Byia JS e Al 45l Jaoll e Cibalig
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1(%) Sl A cadayl) cnll Agiall dpudll 21

DLl e @S 0.5 BaS peae iy 5% IS e Ul 3zl baugia 34
Slo AUl bl cual 8 cadenin Sles Aanly e Cuill (adanuy
O 8l i) Al apaaty Al gl cilie

eyl clialga :2

Ay Apgd) duldl Glbalpall s aladall axall o3l Gy Gldalge Caaa
1(2) Usaall daiage a5 .2000 aled J5¥) Juasil) (182)

2000 alal J5¥ Jpanil) (182) ady dyygual) Lol ) Clinalsall mangy (2) Jsan

S s @ =il
%1 oo B8l 2 s g5
% 2 o B 104l g5
% 3.3 oo dil s Sbg s

5yal) Lawdll i geall 4 gial) Al

Cuill e bl e dyguns

bl 22€ 20 Sl Ay B
Selan3 &S [ de uaal)
slel a2 0.1 &S [ e el

el Il s ha) & Ay el EDlebaal) (po AadUl) il cilie Ay Ay
fehs il lele
rdgaall 4gial) duwili—1-2
pall dewall Gamseadl Jowil AP agalisd) Glele clbile e ag
(2006 « Jlesll) duall e 2nly ahe 8 535asall (3all JuS5 Sl Cle sana)
o5 Al 1989 alal [ 762 [ a8 dyygead) Al dl) diialsall Gl Jilsill sl &
Clele allas 0.1 @ splaally il —Jse cules ohe 10 Liys die alaiia
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A g ) Ay B 22

359308t o ) faan V) e deall 30kl (goina Ll A pull Aud Gl
e 1456 1000/1 5 2mSs5m Jse 1000/1 3an s cAppadll dag pi iad a gl
(2006 ¢ jlaill) (2380 2= 5e1) Lawall 32lall (3a ¢ 1000 JSU CpmnsS V)
Agf owd 8 (AOCS, 1989) ASiyey) @il BheS dpen Ayl adiad
& pslindl 35 e agll jupad o SlaS oyl 5)38 o daval) alsall 20K 5l
CJA e daug

1bausY) clalias —3-2

sasasall (gyall GLSHall sl S gl ) 8 s sagall BauSY) Cilaliae a3
L b S illy Vsl ghaca e (Slig ¢ el aanl) 1a b

Al aaad ey Cua A aall Cllalzall gy A aSgHnll Ay Al Gl

Gl L) Gmpmty G 5sY) dapn aoal Laaiad @LI ST e a0l
.(Endo et al., 1984)
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ALY Jaad)

Results and Discussion :4délall y i)

rAg Al Qalsa 1Yl

Jillailly (Aplisall Cismy dlaas) Gl adse Al Aglgal) Jlanll el
ClisS G ssinall anigia ) At jana b sl I3 il 55 Ll LiLas)
skl ity Calially GRS ¢ ulS Wit g iy paanl) Balally 3885 ¢ gullS
oo Uys Aliall dandl culiy %59.6 ga 45.7 e cphall Ayl duall cualy
iglall WESY) culiy 36.55.a 34.05 (e lLass 31.85.a 30.55
Jalaa 3618 cangliiy Canfs 2.70-2.66 (p Ligall BESI canglis Panfs 1.13
19.45518.15 ¢y Laans 16.95516.30 ¢y U5 Jsdl

Al Yl B s 7.4 spany Uaus Blee) e ol 45 pH Gy
i 3355 cammallll Clisy Sy ddangia ) 48 LS el ddpaay Aaleial)
il 26l 5eSl) BN Canglis %40 s 32.7 e Geall g psnadlSH iy S
.Ds/m 1.750.9 (m 4apial)

sl g0 AT (£) B8N (139 (A Sl psaalipally o0 sl Jan gia LG
(2021 2020 2019)

Cina Jladl Jlad (s 8 dasouedl s asmalisdl s ) il las gia (3) Jsas

..(2021 <2020 <2019)

s KD
ol qj;:m H2 H1 HO @
- K2 K1 KO K2 K1 KO K2 K1 KO
250 d | 299 | 281 | 258 | 2.81 | 265 | 2.28 | 236 | 2.19 | 1.81 10
316 ¢ | 3.63 | 329 | 3.07 | 3.36 | 3.17 | 292 | 3.24 | 331 | 247 11
328 b | 365 | 421 | 331 | 336 | 333 | 3.00 | 320 | 295 | 2.52 12
424 a | 494 | 460 | 437 | 432 | 409 | 415 | 3.99 | 3.88 | 3.79 13
Lo g
K2 349 a KI 337 b KO 3.02 ¢ < lalas
o sals
Lo g
H2 362 a H1329 b HO 2.98 ¢ D lalas
Ja 5 uel)
LSD(1)=0.08  LSD(H)=0.06 LSD(K)=0.06  LSD(I*K*H) =0.19  CV%=3.5 L.S.D.at5%
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%5 s e "lsine legin Lad Calias ¥ dgaliia)l Gajnl) el cdlabeall
ilalee aad)ia 13 512 511 (o)) Dalaa 8 "Lygina el (45 2Laay) asDly
Cdeii LS L 10 51T ilelaadl e 12 3lalaal) "Lisina iy . gy (y93 10 2Ll
¢ 2.50 G 3pall ()5 o)) 288 L gy (450 10 2 La) Alalas o 11 dlalaal) "Lisina
sl dail) cliagy o3 Ll dllaall 8¢ 4.24 Y 10 28l dlilas yie

41 ) syl 035 b sall

Jagielly asanilisd) 33l o "Lisina 3330 8-l (s of (3) oy dsaad) el
ccaliadll

dagungdly asmaligally @) G iidiall Jeoladl)

o 5NN il s bl sae a3l ) LB (s (3) A Jsandl DA
Byl ()5 83l (A daguells o sualisd)

<)) IOHOKO aalill dlilae die ¢ 1.81 (e 8l (3)5 Jamigia "bgiea ala) 2
% 63 5yl (5 b BN Aygiall Lol Caalys ¢ I3H2K2 dlaledll 3 $4.94

Ll e 43)l8a

gl Auday Al Jaag 43 Jagprgall ALEY sdall EEIL i) auds (S
Jaelly asmalisd) of WS pall Jomd DA a5 Saadl Bliall sy Lae Jhf

sy Apdeal dlsally elall aliaial Guny lee elally LlaaY) e d5) 5,08 1y,
(Hoang & 2001)s (Karakurt et al., 2009) 4] Juasi Lo as 3 il
(Marsilio et al., 2008 s (Ben-Gal et al., 2008) s Bohme,
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prlga B (Pa) B3l paa ( Jaguaglly psseabisaly @l B laugia G

:(2021 <2020 2019)

Caia Sl L ana 8 Jagynelly asslisdly ol 80 Jangia (4) &) Jsaa
anlse T aas— dplinall Cisay dane L3 gs3al (Pan) ihsall G5l

-(2021 <2020 <2019)

s KD
ol e H2 H1 HO PR
- K2 K1 KO K2 K1 KO K2 K1 KO
363 cd | 442 | 414 | 339 | 410 | 398 | 2.80 | 3.53 | 411 | 2.23 10
372 c | 467 | 420 | 371 | 413 | 406 | 290 | 3.82 | 3.54 | 247 11
429 b | 550 | 447 | 439 | 500 | 414 | 336 | 424 | 439 | 3.14 12
476 a | 594 | 565 | 465 | 549 | 473 | 3.83 | 4.67 | 442 | 3.47 13
Lo e
K2 463 a KI 432 b KO 336 ¢ E3lles
o sl 5l
Lo e
H2 459 a H1 404 b HO 367 ¢ ESlalaa
dasond
LSD(I)=0.1  LSD(H)=0.1 LSD(K)= 0.11 LSD(I*K*H) =0.29 CV%=4.47 LS.D.at5%

%5 g5 o e Loy Lo calian Y dglindl Caal) cld e kbl
ALl (l) a8 331 ga 3133 B paa o (4) o) Jsaad) e ey
o 12 Aldad)l cdgm G, ccdlelaall b e 13 dlbead) "hgine s
A3l a8 ¢ 105 1T @) Alabae cmle "pals @yl GIS Lain .10 5 1T pileleall
I3 Adlad) 8% 4.76 U 10 5L dlalaall vie P 3.6300 55l aas
o 24 o)l ana b 5aL50 el dpill Cialyy
Jasouells sl 2uaS 3345 ae ok B paa O (4) & Joaad) oo

A8l

dagungly aspaligally @) G idiall Joladl)
asmlislly olaall (e 5230 b€ ABlaY eyl L LSl (4) A Jsaadl o
Ity A POA Lél" ‘_A.c |3H2K2 PPN ”LD:\M QE)SB Jad c'é).qﬂ\ S Lg d;}_)d#b
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b e 5.94 ) I0HOKO aalall el 3 P 2.23 (e 5a) a3l
%62 55l aan 53l Aygial) Lail) Calys IZH2K2 Alalaal
(Ben—-Gal et 5 (Girona ef al, 2002) 4] Jagile ae ddlgia il oda
(Jalim  ae a5 . gyl olaa 305 ae slajy HLEN aaa o Isi A &L, 2008)
et al., 2013)
(2017 cxanay audll) pe bl o34 365 "Ly .(Marsilio et al., 2008)
p A S e el layl sl of Ly o)l
alaall o ol Lasmlisdl Clast < dagde < asulipl Gloga + Jagoas
oo L LalilSy dagynell dlalae o Csfi opulisll Glagt e dagpan
casamligll e g Alalae

ol lasy Al (Ozyilmaz and Ozkara, 1990) ae "L mitull o3a (340
1a Sy sl caluai Aaje 3 Baaly &y aali die Byl aaa 32l 3 1 )l
(1) s die s W3y Dled (H) o) sl e ST )

A dnaS "y,

Qi Y1 e e ST e pemal) 5a ey Bl ol Jae Y caingll
Gty EhhY i L Gl DA ey Aas ey dabue Jily dey
Gy 3l (5alai®) 353ally Bl & (e il e 31 Dlalaall

pualga DT (B08/4S) gUY) Apas B Jaguiglly asanlisdly @l il Jagia
:(2021 2020 2019)
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Ciia el 1 43S 8 Jag yuells aguulinlly @l 58l banigia (5) Jsas
paal 50 B (ana— Ayl digay dans 8 g o) 3all (B2d/aS) Shseall sl
-(2021 <2020 <2019)

I Jnanaill
ol e H2 H1 HO PR
- K2 K1 KO K2 K1 KO K2 K1 KO
2524 d | 31.67 | 28.13 | 25.29 | 27.38 | 26.32 | 23.79 | 23.83 | 24.64 | 16.15 10
28.09 ¢ | 37.41 | 31.93 | 26.48 | 33.63 | 29.44 | 24.76 | 23.40 | 26.59 | 19.14 11
30.37 b | 37.51[32.77 | 29.52 | 33.75 | 30.71 | 25.72 | 30.25 | 33.55 | 19.56 12
4035 a | 52.77 | 44.88 | 36.60 | 46.35 | 40.69 | 28.93 | 42.14 | 41.83 | 28.93 13
e
K2 3501 a K1 3262 b KO 2541 ¢ &Sl
JPRRLIN
Lo e
H2 3458 a H1 3096 b HO 2750 ESlalas
dasond
LSD(I)=1.41 LSD(H)=1.27  LSD(K)=1.28  LSD(I*K*H)=3.07  CV%=6.23 LS.D.at5%

%5 s o lgina Loty Lo caliad Y dglindl Gl cld e kbl
Cipd S ez Y Bal) (b (ol AaaS Bal sy Sl B (5) Jsaad) o
1T oilebead) e 12 dlebaad) i WS el cDlelas 3L e 13 dlalaall "5ins

A0 delad) o 1] dleladd) g G, <10

13 dleledl 8 3 40.35 V10 dlebeall die 38 25.24 (e 5yl L) 2
Yo 37 ) & 3Ll dysial) duil) Cualys

ragaligd il

cladl Jasyuells psaulisd) (s5ie 33155 aa Lisine 7 Y1 2Ll Liaf sl

12 uglly assmligdly @l Gm didall Joladl)

@ e Adle Clsiue Wlay Sy S (5) sl DA pe O
Bl ae )lall Ll mualdll geimall Geiilly ZUY) A dagsmedls asmalisndl

A8lmal Jagyuells asmlisdly (ol st 33l 3l 138 alas

115




Cu 3l g Ll A gig Al gmal) (gl Chia jladl g A Jagugdly pasalisll g gl Ll

&) IOHOKO aalall dlelas xie 3jad /3K 16.15 (10 80l 2 40S Caala)) i
Y 8 salpll Ayl daall cliags W3H2K2 dlaleall e 3/3S 52.77

.%69.4
) Lads Leanag Sl (5 (8 o A 3ol ) 2 ) BasS b Balisl ()
Bl ealially L) a5 e Bbaal) Cagyla cppent] dagis Bl sl 5ol
Ay el A 3L) ) ALY U da IS8 Al liginge (e 83l Jana 3255

okl Ll

(Abd EL-Razek et al., 5 (Fathi ef al, 2008) xe ddlgia mill) odag

2012)
Y 4 334 ) ol L ol (2017 ¢2anes 2ull) ae gl oda (3 "Layl
;&L"ﬁ\ Ja e cuils

Juadl o 6l canpalisdl ilasn < Jappus < sl Slags + Jagous
LaalilS y U souel) Alebae Lol asanisal o gan e dasouell il Edlaladl)
Cliaall Jagsuell (st 3305 e 2y Y1 Gy cpsmnlisal) Aalaa o U o6
Adlaall aaligll Cila g (gsineas

Cull lly Slall 2l ol lsw 03 (Girona et al., 2002) ae gl o3a (365
Ozyilmaz and ) go "laf bl oda iy coluad) S 30l e 23 S8
ilaye & baaly dyy aaii die agayall & 3 gl o laag oAl (Ozkara, 1990
Gl xies Sy Al ) ofy ali ve ST ) 1 oIS alall Gl
O Lagd LS (el ) 2Ll ae A3)ie % 54.19 205l 23 Cun (510)
Lo )dl ana 3 2y ()

116



gl daal 0 gked 3 gl sl e 2023 ale 1 2l 45 Alaall Eal) daaly Al

) A <" laald

el gl Hygiall gully UL adall sl Apgial Al Ay Jedi

2S5 i

(%) cusll sl daud) (B Jagsully pseliplly @l il bugta :1-5

:(2021 <2020 2019) aulge 3D

& (%) @l Asiall Al 8 oy suells ssaliolly o)l il Javsia (6) Jsos
Uaen— Ay liaa) Cigay Adana b gl Sgall sl Gl sladl lé

-(2021-2020-2019) aulse &

I Jrawsil)
ol g;,};:uﬁ H2 H1 HO B\
- K2 K1 KO K2 K1 KO K2 K1 KO
2445 d | 26.13 | 25.66 | 24.37 | 26.60 | 25.48 | 25.72 | 23.65 | 21.24 | 21.22 10
27.53 bc | 29.13 | 29.14 | 28.52 | 29.76 | 27.92 | 27.35 | 27.07 | 25.31 | 23.60 11
27.54 ab | 29.68 | 28.77 | 28.89 | 28.49 | 28.02 | 27.88 | 26.30 | 25.87 | 23.97 12
27.63 a | 30.45 | 29.55 | 28.46 | 28.95 | 27.68 | 26.07 | 26.29 | 25.57 | 25.61 13
T sl
K2 2771 a KI 2668 b KO 25.97 bc KPP
o sdls
Toie
H2  28.23 a H1 27.49 ab HO 24.64 O alas
“dasoued)
LSD(1)=0.96  LSD(H)=0.84 LSD(K)= 0.84 LSD(I*K*H) =2.82  CV%=6.67 L.S.D.at5%

%5 s Ao gina Legin Lo calian Y dglingl can Yl el edlalaal)

r ) il

o gine S5 "l il (@l Elalae o (6) Jsaad) s P e By
S g S oY) bl sl (g Laih S5 el Aygiall Al sl
Agsiall daall 3aly 8 Jagrued Olbee "Lsine il SIS el A 30l
Asiall danall (8 e dagynedls asalisdly @ e Adlle Clyginay Clol L3l
Ol Sl il i) Apuadl) Cala) i L aaLal) ae A3aally ¢ LN sl
3H2K2 illed) 3 %30.45 ) I0KOHO aalil) dlaes xic %21.22 (4
% 30 Y ooyl 8 Gy siall dul) iliasg
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o Alaall daguelly asmlisdly @l Sy 8l ) bl o3 (g

Ll pealiall ig 3alys ) sed gpead by Jokl il Al Ak,

S o sy JSa eSay A eV Al o Lal) el oy Leaaliaials

A 53y Sl

Y 8303 O L A (2017 cdanas 2dl) ) Jiagi Lo g bl oda (i

r Sl JSall e cnilS ey 31 (e W) i g jLalll de 53834 ) 5

psaal sl e s < Ja s ya < asaali ) Gla s + Ja g )2

&2 (16.10-15.76) (1o giaall 53l Caina vie Cuill Ay i) Al ks

Jasyuell oo das Jeb il ) dlabeall 8 (19.26-18.95) L Ll dlalee

il le (2016-2015) Auhall ale DA asanlisdll il

DLl z ) o deaaasl ol (Girona et al., 2002) "l golll sda (4%

i) (o)) daaS 335 e I B a2l

renil) pailiad B dagouglly asalislly @ il 2-5

 emnll my gl gl sl sa Al il -

:(%) Bad) daall agandl dygiall dpadl) :1-2-5

& hsall Ol Caa cuy (8 (%) Aageall el dpall lanigie (7) Jss
(2021 2020 2019) aulse T Gaes — dpliaad) Eypny dlans

L“ . J:\Auaﬂ‘
}.\A
M e llas H2 H1 HO s
? k2 | KL | ko | k2 | KL | kKo | k2 | k1 | Ko
084 a | 072 | 074 | 075 | 0.75 | 0.86 | 0.87 | 093 | 094 | 0.96 10
075 b | 066 | 071 | 071 | 071 | 077 | 079 | 0.77 | 0.78 | 085 n
075 b | 066 | 068 | 0.71 | 068 | 072 | 071 | 0.79 | 0.88 | 0.88 2
070 ¢ | 062 | 065 | 070 | 063 | 068 | 067 | 077 | 0.79 | 0.78 3
O el Jaus gia
K2 072 ¢ KI 077 b KO 0.78 a h
H2 069 H1 074 b HO 0.84 S halas b e
. C . . a
Ja 50l
LSD(1)=0.01 LSD(H)=0.09 LSD(K)= 001 LSD(I*K*H) =0.03  CV%=1.9
L.S.D. at 5%
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%5 e o "lsine legin lad alias ¥ Al CanY) eld edllaal)
sl S SIS (i ganll Aygial) Apil) b gime mlidd) I gyl cOlabea
Alalee il WS i ganll Aygiall dpaill (il 6 gsine 50 oslisd) slaud) 308
o Al lemia ) caly A peall dgiall duall  "ligine Jaguel) Al

(7) dsaall L aalall

e Al Clisine cali Al C lalaall A A seal] dygiall dpll Galissl Baad
Cxdyl Laiyy LI3H2K2 Alelaall 8 % 0.62 ) cliay asanslisdly dasyaells )
skl il ) elld has JOHOKO aalill dlelas 3 % 0.96 ) Al o3
bl & Capall gl Jimd Sl o e JS5 A8 yealiall ae
dasuedls aslindls )l e dlle s cali Al

Cigll & gl 8 LS lal AL Alae JWE oS8 Al Gl ) ALyl
Oe A Al LS e Jpand) @ by "oy all oIS puali (e 2l
oadlain) oW Akiliie L Aladiul e S0l ) Giliay (sl 755al)
Yol (e Jil dimsen Sles K6 sy ey Je Jeeand) ) ol Gy S el
oulaall) Lgramy ) A5l laalgall po il Cum (e 83liae dusil) 038 2ag
G5l il spall diaseall A 2aa 3 ((1.0.0.C, 1982 sl il sal
%1 st o J81 Saall S

e ol eda B8 ¢ Gliea HSy gy Cwy il Hlad e LI Cudll aey SN
) A ppall (mseall Gyl Al o ) 155l il (Cimato ef al., 1996)
el 20 o J 23S gpl) By % 1 e JH 06S Sliadd) I gyl
Gy a8/ de 0.1 Galadlly A8/ e 3 ppaall 30Ul pualial) 5855 ¢S/ il
5 (2001 <,ua) 5 (1998 «Jpd e cabisd Law (2001 ¢ is) g "Lind
(1994 ¢2lyas islac)

dumganll i) duadl) G Ly A (2017 caamas audl) oo bl o3a (g )las
Sl ke 8 %0.57 oo Camii)) 8 ghaall Ol ladl Caua
anssa asualisll Clasias Jag el e dus el cali ) dleled)l 4 % 0.62
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e Auageall Aygiall dpl) Cumidd) Gua 2016 G avsall b 3855 2015
Oo A el b ) Aldad) 8 %0.51 ) salall Al 4 %0.58

casnlisdl Clasiag dasyued)
Bl Sl s sl a3l (%) i seall dysial) ) 5 lia (8) Jsoa

FRIENST
BTN . " (S slae .
£ 5 Sald)
2021-2019 2001 s 2001 s | 1998 Juaid 1994 2 5a 5 —ab
0.62— 0.13 0.24 + i giall ol
0.96 0.94+ 1.23 1.64 0.04 i gaall

P g ) A4y 8 :2-2-5
Ol Caina Cuy 8 (38 ommaS ) (A Jlie) Syl Ay danigia (9) Jsaa

(2021
[ Jnanaill
}.\A
e H2 H1 HO s
- K2 | KL | kKo | k2 | KL | kKo | k2 | KL | Ko
1054 a | 583 | 630 | 9.13 | 10.20 | 10.50 | 11.27 | 13.4 | 13.63 | 14.57 0
988 b | 3.67 | 433 | 7.67 | 10.57 | 11.17 | 11.47 | 12.67 | 13.23 | 14.17 Il
923 ¢ | 357 | 413 | 7.17 | 870 | 9.80 | 10.7 | 12.17 | 13.13 | 13.67 2
714 d | 330 | 357 | 570 | 557 | 607 | 863 | 9.73 | 10.63 | 11.07 3
O alaa Jous gia
K2 828 K1 887 b KO 10.44 a ;
H2 536 HL 955 b HO 12.67 hae b e
. C . . a
Jasued
LSD(1)=0.12 LSD(H)= 010  LSD(K)=0.01 LSD(I*K*H) =0.35 V%= 1.7
L.S.D. at 5%

%5 s o e Login Lo calian Y dglindl capal) @l e kbl
a3 Gl crabeal) Bl g Ajlie 10 dlabead) 8 2yl a8y "Lgine ol
"ysina 212 "Ly cBlalaall L ae "lhe T A Lebeal) &30Syl Q) "sine
Sy sl e Jay a3 Alebed) ae 23lae 12 Alalaall & 2050l )
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oaid b aglisl)l il 5351 ) sl sy (10) &) Jsaall DS (e
K1 Gilalaall ae "dijlie K2 Alalaal) 3 "Lsina (aliady) olS 288 (2l o)
KO Aalaall pa "23lie KT Alabaall & 20€ g pll o) "Lgina (onidl SIS (KO
O 288 cauSopull W8y (aid d dag)ued) Gligine Balyl Al sl
oainil S (HO 5 HT Gilabaall pe "4ijlie H2 dleladll 8 "Lsins Laliasy)
HO Aalaall o "ijlie HT Alalaall 3 20€ gyl 285 "Lsins

Jlad e aag adl Baadlys (14.57 a 3.30 (e 2yl A a8 Caagl
Agf e (Rl "ae dagouells asnlindly @ e ddline Giligine d8laY
- S g il

20 oo 8 a2yl A8 A0l al) pea o bl Jsaadl (e Jaadl LS
CUls e psamall gall e il eda adi by a8 omaSsl lSals
s ) il s G (2000 alal /182 a8y dgysudl Apusll) diaalsall) (painy
il oy capll (Jaly F5 G s oAl BB Jlee S sy S
(2001 ¢ s35) 5 (1998 <) 5 (1994 calyas islac) wa Gii Lede Jumniial
Calisiy (2007 eosipl <y sasa Cpmendl Jall peall JUadyl opslaill g i) 5
(2001 « jas) pa

& gl Ghsall gl a8 2wl Anl Al (10) dsaall eka
sagllall duhally Aald) cluhall Cava L paea — Ayl Eisay ddase

& gl Fhsall sl Chia iy (8 S pull A8 45)aa (10) &) Jsan

gllall duhally 48l cluhall cave ¢ aea — dy)tiaal Cigay ddase

2021-2019 s “:j”x:f "] 2001455 | 2001sms | 1998 JE | e Sl
L 1995
sl
3.3-14.6 6.911.6 3.710.6 18.0 11.3-16.0 | 13.743.6 s
3-14. 9+1. .7+0. . 3-16. 743, sl
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calalinngy)

e IS asalinlly dagpuells () 0o Alle Ciligive ALY (alay) 5B el
Caalyy ccuill A gial) Ally Uy LSy lpanas ayaill 035 3245 & "l ol o2a
e ilae % 30 il A A5 % 69 ) dwS 8 sal3ll Aysall Al
Laa L)

b ol A ad by diaseall Ayl Ll B Fmly Galisd) k2
e "Alhe Mas psnalislly Jagyaells o)) e Alle g il Al EDleladl)
Aelee b culS iy % 0.62 Laseall dygial) ol cialy Cun . aa LAl Alales
% 0.96 2Ll

(1) oo 8 Gimsen ¥ liee S 05ty cuy sa @bl ol o e Jy g
Al clelee gaan 3 (20) oo B Ayl A3y

1lua i)
o el o Jpaally 5l W e Adle ) BaS o Jpeanll o
t eV s Lald Canil) el dihie & paall QB Slies Sy sy Cul 4gsia
Aty cafa 230 Jawes W3y J8 AV o5l el odyy st e
82 350 Janey 315l Calsi dls jo yie
o) 38252 JanarKy 0 sl slendl 0% @
Al s o) £ 300 Janas agyued) dils) @
Ralad) Auell Claag e (gsiugdlly i)Y alewd) AiLaY ALYl e
el dgalall g
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rdgaal) palal) 'Uali o
cals Arala e aall 3all= ol V) e s L (1992) saal (gl .1
alily sai (puad (2017) &) 48 L cdana pabla) Gaagl) be cnad) 22
ehl Cagyk il anulisll Glasas dagued) padiul gl el
Torbe s ¢ man goad) (Jdll dalidl 4kl
Egyption J. Desert Res., 67, No 1, 137-151 (2017)
Ciad) drala L Leall all (1) sl 455 L(2006) o dana ¢l .3
.95-94
sl ol (iliadl) Gllasg olaall Aallas .(2008) Ao tasa el 4
69 — 64 o .Cuadll daala
Sl arlaill 55055 . daill Ll 43385 . (1989) Cpmsus Joiald cilaial) .5
LBl Lalazy L aladl Ciadly el adedll B))5 dxadas L caladl Canlly
oaalas dlijlly bl iyl 5806 (2015) (Ao s Ao (Saaall .6
e )3l AIS L)t dag sl L el e gl Ly gat 8 Ll
bl Lalars daals
oanlially clicalsall L 1989 alad 762/ ad) 4y gud) Apulidl) dialgall .7
g sl A yed) Ay sand) A gud) Ay el
L 2000 Al Jo¥) Juadl) [182) ad) Ajsadl uldl ddalsd) .8
g ysad) A ped) Ay seandl 2 saall Ayl Cnlially Cilia) sl
aplaidll claalsadl . 1 O, O, Ce (1982)0siil) cull Aol Galaall .9
sl JB Gy ol Gy B addal)
drala Clygiia . gylail ehall AgSW Ll L(2005) s (b Ol (.10
149 :a e )3l 4K e
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Ol Aali) 8 geame) saall 31 3010 . (2009) anSl e g3

42-40 39-37 : =

z L) 8905 L allally gyl (sl Cayy Clialse L(2001)  dana ¢ pioa
2001/4/19-18 Bier 2l Lysu b Lliiaal) 48laly 53l ) Gagasy
Ol Caliaal i)l e Aul)y L (1994) ai < -2t ¢ Aglas
A A3l A Ayyge b deg) 3l

Linliey el sl Cuy lialee duy (1998) Lolis (i
ol drala A1) Auaigl 8 V) Akl sl cagallall laalsally
155 La

Apsu (B Gl ) Baga Cauadl BN asall Ua) Ggladll g pda
Eisall dalall Ll ((CIHEAM) sl Zely 30 culuhall 3850 .(2007)
(GCSAR) 4el)3l dalall

Cuil sasall Jabses ekl Sl Auln L(2001) Aas abj s

182 (o 558 Ay dyysu 8 Al (o gi3l) il
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Jassl slusoll Julaciy g yalaoll ks y¥1 Joleo
podll 08 daaall dlRILy dha gt yoll Silaall
(Triticum durum Desf.) guuldll

® age olad S @ iy agena O* puls g e

comen ciad) Anals eyl Autigl IS (LAY Jpealaall and ol Al 1
Ay g

s cpmen o) Raala eyl Al A Aliall Jualad) and uf .2

gysms cge )l Faalall Caadl Aalal) Riggll cushle Casag 3Spa iy .3

(Oulakaso@gmail.com : g5 5SIY) apall . gulS Sle . 1dluljall*)

uadlal)
Aaalall Cyga ] Aalall Aielly Cuml) Aaala A3 4K G o sbailly Al il
2021/2020 — 2020/2019 auise JHA Lygas clin g s (paria eyl
lially Apad) LD o lasad) Jodaty gy edaall Tl V1 Jalae 4y Cargy
IV anssal) 8 ANV Adhsl 5kl ey sl el e Gt gyl
(11 Cisay ¢9 ol <9 Cisay 45414 Losy (1367 alasl <1389 oLus )o LT 6 Laoxe
& oaelly WY ey Lima 15 e Jpaanlly bl Cuai cpagill eha) o35
Ly S DU alsyy (RCBD) dglsiiall ALal&l) cile Unil) apancsi (385 U ans ol
il ALY aae (Jl) s ALY sae bl gLl i Gy
s Al gl aaec lall/gall dae s GV (55 Agalall 48)) dalise
el caliand) Jods ccnlal) /bl sae cdla i/ sl (s ccalall/Casanl)

e bayd L)) ABle dpag (gredaall BV Al il oy elil LAl
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el B dal) Al ddas jall Clieal) (and el Julatg o gdiall Bl Y Jalaa
(Triticum durum Desf.) 4l

Glal/dilid) sae (@l [l sve e IS5 dual) A Ada (A siadl
Leali Al A0l Wbyl sl ST cwls il sl e (0.987 <0.807)
oI omile (0.437) i)/ Ggadl e s (0.437) dan GV (s dba
e Lansly aginll (o ol pralll Ao Gt 3 cliall sig] lamy) Al

e doa Gl s el sl axe diia (e S G leal) Jalas dulys Dl
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Abstract
This study was carried out in cooperation between Faculty of

Agricultural at Al- Baath University, and the General Commission
for Scientific Agricultural Research in Qarahta Research Station in
Syria during 2019/2020 - 2020/2021seasons. in order to estimate
phenotypic correlation, and path coefficient between grain yield
and study traits in hybrids of durum wheat. Six Durum wheat
(Triticum Durum Desf.) genotypes were used. Douma 45414,
ACSAD 1367, ACSAD 1389, Bohouth 9, Bohouth 11, and Sham®9.
Half diallel mating method were followed to get 15 hybrids. The
hybrids and their parents were sown in the second season, using a
randomized complete block design with three replications. Data
was collected for; plant height, number of days to heading, number
of days to maturity, flag leaf area, thousand kernel weight, number
of grains per plant, number of grains per spike, grain weight per
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plant, grain weight per spike, number of spikes per plant, harvet
index and biological vyield per plant. Results of phenotypic
correlation analysis showed a highly significant positive correlation
between grain yield of plant, and number of grains per plant and
number of spikes per plant (0.80** <0.98**) respectively which
were the most related traits to the grin yield, followed by thousand
kernel weight (0.43**) and number of grains per spike (0.43**)
indicating the possibility of selection of these traits in improving
grain yields of durum wheat. Results also showed, through the path
coefficient analysis that number of grains per plant, thousand kernel
weight, number of spikes per plant, grain weight per spike, are the
most important traits that contribute to grain yield as its
contribution percentage was (%99.83), and thus can be adopted as a
selection criterion, in improving grain yield of durum wheat.

Key words: Phenotypic Correlation, Path Coefficient, Contribution
Percentage, Grain Yield, Durum Wheat.

132




g8 Pl dhdagaaas  gulSde 2023 e 1 2l 45 daall oyl daals Alae

sdgraall dyally dadial) 1

Bl (10 %75 Al e b Ol o132 3 Gl SOl gl Jualae aa
Joanall zadll dayy «ydis )l (e alaliial e %50 (e 38T L Lealing Al
e o Al analy Al oF il adingg GAala@y) Lalll oo Lyl Y
2ns LS L[6] Led Y DAial) ) Ygoas Ly Lally de)y) salall oda il
Glineally i) Qe LIS apens 200380 cileliall e el 4040 50l il
el el Jany oAl lalasinl (g Lyt s (Saslls Jenlls daandly A5 Saally
215.9) des)iall dalusall Juai 3 Aoy hall dalusal) Cum e allall 3 1Y)
DUSa/ph (3.5) g aly) Javsias (ob gsale 765) sas i (U gsale
8]

5o Ll Alaia¥) e Alal) aiyiie oy allad) 3halie el 8 madll 5,
ol Jyana ety Coa [15] Gl ity (J3e jriadS aiaals 3)all
WSl 3 Ligia °40 Gaye bad s Ligysl s 3 °60 Gaje bad (e 310k
Blail Gllyg o L) 8 € JSa Calian Ghalie by o)) Jady Iyg pe dpgial)
o el ) 585 Lalle [13] o) w358 3000 s il dnamy (s
Las 9 ¢AnSpa¥ ) aatiall LV gl ol ¢ s ys¥) ALtV Jsa (e IS
3 5 aian] mailly ¢ allall 2 LY (e %67 Lgalis) IS G cdalay)
Hal Lyl Al Aalaadll fydas Limgend dyys s Lagas (apal) sl
Adpall dady G (50l Dlgialy Gusaiilly aaill o8 de giiall Clalasinyls
Osdle 1.3) gai dpypan (8 ey dall Aabual) cuslyy o agaal) dealae g (A5
21 (LS [oda 2.1) dalis) Janging (b osile 2.84) z b (LlSa

canly QUi (e Ay & (Triticum Durum Desf.) w8l madll dc))y yuion

(SRl asen 8 Ligpe s Ay A1 haad) Ghlie 8 Uy L g )50 56
133



el B dal) Al ddas jall Clieal) (and el Julatg o gdiall Bl Y Jalaa
(Triticum durum Desf.) 4l

JUSa 744,123 (2020) oo 8 iys o oolil) peailly Ao gy hall Aabusall sl
(2] e/ 2.248 Ak b 1.672.849 LY

e alaky %60 duwss maill 2l 65205 ) dalay € 2050 ale Jslay
daliad) 5aly) 3k e L) z L) 50l oS5 [17] alladl 6 ayfiiad) GlS)
yandly SIS adatl) (Slg cAalisal) sasy 3 3l 50l DA e 5l Ayl
Al 3aly) Gl Gllalg de g ) hall dalisall 300y A e z LY 3L) 8y agydll
8ya8l) Platin) ang 135 ([17] el Aalis] 3005 dasll LAY & Aalial) Bas g
Pla e Aliisall lallial) bl 53 5o gall il e A5)50 5 dall dalisy)
Lo L Alad) dle Galia dpsills Aalial Cag,all a5, dal) Joadl calac
dadipall o L) JLisY ol lebumdl SLARY sagaal) 280 5yl ddye (ol

L] Gl (]

L) 8 3s8se il 5l Ayl 402D e alaieV) oSay Y ale JS
AL Al Al il QLA Al Lae aidiie Leinyst Julee o @lldg 3,80l
Oe [9] Aleliy (gsaa ST 48y AL et el clicall Glas¥) ) psapal) Ly
Ot LSl Al (e Ui ) sy (53 (gyedaall Bl Jalae Jilas LS
Lo Hadps o Ll 2 oLl 5F Lo A0l olatls ey sl (e 255 ]
bl il ey Ay g)lrall B3al) HlaaiV) Jalae sas g pal) Jaleay (cany
o 0SS Al LWLV Jalae 5a% rans (Ml ¢(g)al ddeal il dda JQ
i JS Al AaaY) agaat Ul [7] sl ey -dball ilal Gl g
5dloall bl lela) AT e ol Lol oxiall 8 diealissy 5ol Jiiese
culS [1] bl Ay o (Alid) ye) danld) cilinall 8 Aliii) cilisall
LS cdgaal) Al Ualsy) culiall 58T Al )/ agaall (355 Sbaaall Juls dia
A calall/dibdd) are dluudl/igall sre cclaill/cgal)l aae Glia i)
Ria L)) U8y clall/Agal) 411l Tgiens Lulad Gon GV (35 cclall/dgguall

134



g8 Pl dhdagaaas  gulSde 2023 e 1 2l 45 daall oyl daals Alae

) 8 dealase coliall ST i€y Uyginay Wl el ia AL 2ae
bl Ggall de dda o clall/assl)
b liaa e S5 Apal) A G Agimal) e olay) Lalsy) [4] any LS
OS5 el g iy el Uaiy) sae a1 (s dlidl/ sl sae csliasl)
Agall Al 8 il a0 el dygal)l Alally slasll 4]
syl dilaf -2
onlal) el cdpaal) Al 5Kl Cliall (g AdalsyY) Bl apan —1
o At cilinall ST aatl g yaall cliaall Hlusall Jaeles Jolas =2
gaad) dl))

sAdifhy Gl age -3
Ui gy Adana 8 2021/2020 — 2020/2019 auisall & Caadl 2 o3

159 gsiadl Lajlasl Jare cdila 4ui dilaie 3 oS 30 sad lgie 2y (3o A
Ayl Cpagdl) JoY) amsall (8 a3 Cum ¢ 2 633 ja) mhi e Lol iy oo
) (ulal) il e Adilys b 45w o Half-Diallel Crosses Jslall caas
45414 Lags (1367 LSl (1389 alusi o (<Dliday badine Cilivaly <Y
Aaluly JLEY) ddliay sieae (3) dsall Orag 11 Gigas 9 ald 9 Cigay

el okl sda Cag

135



el B dal) Al ddas jall Clieal) (and el Julatg o gdiall Bl Y Jalaa
(Triticum durum Desf.) 4l

(%) Silssall Jalasl) (Shassl) Juda)
Lial) Lial) [} 4 guand) 3alal)
(nb il dau Pc 1 Ke 1 o N o " JA:‘ . Eci
(mg.kg™) Y Mg.kg™( (%) AV (%o) posmdisd (%) dsS.m=)(
38 20 42 1992 3137 0.01 31.15 1.27 8.3 1.5

Jpanall gai puga il DA 4yjhall cighgll @bl @ (2) Josa
(2020 - 2019 )

() S Jana BYRA]
175 Js¥ o sis
10 S sl
53.5 bl
13.25 Bk
12.25 Ol
- M
106.5 b giall

136



g8 Pl dhdagaaas  gulSde 2023 e 1 2l 45 daall oyl daals Alae

Wbl Lgalitly Wit (glaliag Wytaag dasdicual) gl 3okl :(3) Joa>

daliiy) ) sadl k)
el U ay) Ak, )
A& il
TERBOL97-1/3/FDS//BGR/GRO-1 0 sl Dbl e s
ACS-D-9193(2003)-10|Z-4|Z-2|Z-0|Z Al 1389
. ) + dg )E s
Omrabi-5/Azeghar-2 3730 sl Db L
ACS-D-9064(2002)-51Z-112-312-01Z s 1367
HESSIAN-F_2/3/STOT/ /ALTAR y
84/ALD R 52
CDSS96B006215-23M-0Y-3B-0Y-0B-0y- 1816 Awoddldsadl =
OBLR-1Y-0B
RAZZAK 6914 il dkidl o 9l
&l
Stj3//Bcr/Lks4 ICD94-0994-C-10AP-0AP- ,
2AP-0AP-9AP-0TR 4440 s W) 9al
SULA'S//CORM'S/RUFO'S/3/SITO'S;/4/ s
ROK'S/FGO//SITL'SCD87278-0YRC-TM- 4590 B S § TP
OREL-0AP-5Y-0PAP &

= 1992) el dpalall Epall Galal) Liggll —yiuall o)Ll Calinal) alaic] )l
(2020

t(H) Axslll gl e 5Ky cpaa IS e dilis (10) cpaed a3

cW) 2e nordua

H=n(n-1)/2=6(6-1)/2=15

e Uadl) avenai (385 duyat 8 Ll e F1 (gl de )y o S asal) 4
cnads o JS el & Cun Lsay @y 5 e K 35D (RCBD) ALelS) 48l piel
(il 5 il Ailisally ¢ jehandl (h pas 25 Ailisays yia 2 Jobay Guybans
Al Gldall iy

137



el B dal) Al ddas jall Clieal) (and el Julatg o gdiall Bl Y Jalaa
(Triticum durum Desf.) 4l

(GRSP) aliudl & gl 2ae =7 (DH) (p59) Jasy) in LY 22e—1
(BYP) (¢) <lall / dypall 4l -8 (DM) (p59) ol Jn LY 22e—2
(HI%) %sbasll Jd2 -9 (PH) (pn) il s )-3

(TKW) (§) des ¥l ¢35 —10 (FLA) (an) dselell 485l dalios—d
(GRSW) (§) Al [easaall (35 —11 (SPPL) <l 3 Jlid) 3e—5
(GYP) (§) <ulal /Apal) 4121 —12 (GRPL) cilall fmsal) 23 =6

Glisall cllasgio (o Agsimall G548l il (GenStat  Vig) geltin padiul
([18] cpallall Uikg %5 (s5iuse die (L.S.D) sine (358 Jil ao Leiyliay syl
IS Aaalise s Jal (rag cdugyaad) cldially A%l G (gyedaall Il V) Jalass
Jalay (als by zdgas e alaie) L) Jalee Jilad gpal 402l 8 dia

:ALBlially it -4

aspall BLLY) Jalea -
2 AL L5 Andy il AU ke s gl Jraslae b Al i)
Ll g A& (s oY) (sa ant (ol Ly elgil Sl dpnS 5l oLl
21y P3[ sl (e Al ddle Calioal AT (g5 i Lot ciligall g

138



g8 Pl dhdagaaas  gulSde 2023 e 1 2l 45 daall oyl daals Alae

Dbl Gl e el (goaa AT AL ciligSal Y of [9] s
el Al daal

Cliaall Aataal = 1Y) o Al bl 8 gy edadl) BLEY) Jalae o
Cuig . (4) Jsaall 15 ) F Lgiaas duspaal) &l s L) colily 2asinls Lenses
A Cliay LglisSa adamas dpall A2l (g dyginay Aplag) Lalii)) 48e il
2e 2% (0.98) ilindl/igall 2re as (0.43) cnlall/Jlidll sae 2s (0.80)
Gl ()5 g (0.43) cdgal) Aally Ualisyl culiall T cnlS ally clall/casnl)
Jal (0.47) 5 Alidl/asaal) 055 (0.56) eclallfiy sl 1120 o (0.32) ¢is
J11] s [1] g G 135 slas

e ¢(-0.302) gt a aLY) dde pe dygine Al A8l o2a il Laty
Cilasss [10] Led) Ll ) i) a3y 1205 (-0. 482) Ju) s LY
Glall/ sl are cliia o Lysinay Lulay) Ualgy) colall/dili ) sae 4ia
Ui /gl 23 e 36 cu b)) GlIN S, L(0.4877) slasll S0 ¢(0.8047)
Al /sl 35 ¢(0.4777) Sladlfsall sae e a pa Lyginas Lalay)
.(0.9427)

gl ia alY) sae i g Lsinay Lylag) dm ) ()5 dim culasiyl
Qs ¢(0.251) clall/cagall sa e ¢(0.292) clall/ il 3x e ((0.308)
Jy) (i Al ae g Lyginay Lalus Ll (IS ey ¢(0.280) Aliiadl/snl
.(0.546)

139



el B dal) Al ddas jall Clieal) (and el Julatg o gdiall Bl Y Jalaa
(Triticum durum Desf.) 4l

Ay paal) clball (o BN Jalaa ad 1(4) Jsaad)

- 0.146 | DM

- 0.281 | 0.264 | PH

* *
" | 0.248 | 0.258
- o029 | 7 | FLA

2*

0.18 | **. | *x. | SPP

- | o012
. 3 |0323 (0341 L
0.80 ) . ok . | GR
- 0.00 | %%
4%+ . 8 | 040 | 0413 | pPL
. ) . ) - - GR
- 0477 | 612 | %Y | 0.06
*x 7 0.241 | 0.217 | SP
5 7
0.309 | 0.320 | 0.14 | 0.09 | 0.07 - X
Tl e | 1 | 51 | e8| 7 |o1e2| % BYP
) 47 4 ) ) - -
- 0.63 | 0.073 | %470 | 048 | 465 | 0.00 HI%
I *x 7%* 0.081 | 0.175
2 3
0.19 | 0.13 - 0.251 | 0.29 " | 0.07 | 0.308 § TK
- ) . | 014 e | 0.546
7 3 | 0.052 2 X 7 o w
028 | 0.14 | 034 | 0942 | 0548 | | o012 | - i GR
- " . o . | 0.01 0.04 0.389
0 1 1 s 5 A | 0132 | sw
0.56 | 0.43 | 0.47 | 0.32 | 0.43* | 0.980 | 0.80 | __ | 0.10 ) - GY
3¥* %% 6** 4** * * % * % 0'22 a4 0.3*02 0':"82 P
GRS | TK GRS | GRP | SPP “all
HI% | BYP FLA | PH DM DH s
W W P L L <l

Al e %l 55 A8 (g5 dic dygins 5958 3gay ¥ ¥

¢(PH) ) g L&5) ((DM) giail) ia o) aae ((DH) gl ia o) aae
¢(GRPL) b)) /cugual) aae ((SPPL) clul) o Jiliad) ass ((FLA) dalal) 43)5)) dalua
039 «(HI%) %alaal) Juls ((BYP) cilill) [ dggal) A3l ((GRSP) dliwdl & cugual) sae
(GYP). clil) /Auall A1) (GRSW) Aluiudl [cugaad) (139 «(TKW) da i)

140




g8 Pl dhdagaaas  gulSde 2023 e 1 2l 45 daall oyl daals Alae

Gl sl e dia e Lisinay Lulay) Ualiny) colull/d gl A2l dium i
e Lisine Wla Wl cudasils (0.3094) Alidl/casiall 32 asy ¢(0.3201)
-(-0.267) Jw¥) s Al axe

2o dia g dgiall e Unlay Uala)) 4l /gl 055 dea ca o))y
i Al nae dia we Lgine WiLe Waliyl (1S gaa 3 ¢(0.548) clal/casnl)
.(-0.389) Juy!

F o9l Jalaa

Al oda Cilexiuly o Hlasall dodat) g sall Jslaal la) o sgiall [19] aaf
cilaaal) Il s pal) Jalea Julat 2288 [7] i e bl il 5y JY
Lekaliny) pe Aasilil) 5,80l e s 5 8lall Bl A jaa s dpad) 200 A padl)
AR 3 g pad) clial) (e ddia IS daalise maag i o)Al clisally
Al e (A Jabyal) b Qlaml) gy A g3 Lo cdanLusal) oLl A

J12] claall o3a daalie e Talaic)

Glaaall <Y AR dda b 5l pe g 5ilall hEl 8 (5) Jsasll muas
s AL/ sl ()35 el ipall sae i/ Wil sae cay Ley Ul
o il ala b el el Ll sae daa G s - G )
e dba P (e bl e byl G185 ¢(0.900) @lall b dpal) Al das
bl e lag dla /gl (pys DA (e (0.459) 5 ¢(0.724) e/ dlwd
e g il e Layil 0Ly ¢(0.193) Lol s oY) (5 dial 5l
¢(0.029) colall/Jiidl sae daal jabudl a0l 3l (0.049) clall/cagal
DAl alys (0.023) clall/ gl sae dia PR e il e Layil oS,
O bl e S50 S s 3¢(0.016) Al sl o35 Al il
Gy aag a1 35 A (5w (0.005) 5 ¢(0.009) clall/agal) 2ae Dla

J[1]5 [16] &=

141



el B dal) Al ddas jall Clieal) (and el Julatg o gdiall Bl Y Jalaa
(Triticum durum Desf.) 4l

Aal) B daalua JiSY) ciliuall §ilial) 4 §pilaal) @il :(5) Jsand

-

dgal)
] 43Y)
Jalsi Y NS e A
Y St RN clial)
iy A ) i/l | bl Gigaad)
AL
S
0.981 | 0.049 | 0.009 0.023 0.900
c;:l..aﬂ\/c,g,nl\
L)/ Jaliadlaze
0.809 | 0.056 | 0.000 0.029 0.724
<
0.564 | 0.054 | 0.016 0.000 0.495 | ¥
Al gaal
0.432 | 0.193 | 0.005 0.008 0.226 | 4 il s

AR 0l e Ay sie A€ Aliaial) il Ll £paaY) (6) W) sand) pasys

iall A2 5 SV Al b/ gall sae diaa ) G gl
il e Aaalusall a3 (%3.728) daa al¥) ()5 danlise LDl (%81.021)
%4.164, ) cualy Al clal/dlid saes doa G 055 da DA e
L Ssll e (%8.729

<5 A 51 ((%0.169) cialy dua aaall il ded S Ladl dlasdll
Ay bl 8 A sl ALl (g b A pad) cili ) Aaalase ¢ L))
.(%99.833)

142




g8 Pl dhdagaaas  gulSde 2023 e 1 2l 45 daall oyl daals Alae

Aal) opls A daalone iSY) cliuall L) 4aa) :(6) Jgand)

Lol

RI% CcD Gl s
81.021 0.810 (X1) )/l 3 1
0.083 0.0083 (X2) b/l 2 2
0.026 0.00026 (X3) i/ ciseall (13 3
3.728 0.037 (X4) ds Gl 35 4
4.164 0.042 (X2) x (X1) 6
1.585 0.016 (X3) x (X1) 7
8.729 0.087 (X4) x (X1) 8
~0.001 0.00001- (X3) x (X2) 10
0.325 0.003 (X4) x (X2) 11
0.173 0.00173 (X4) x (X3) 13
99.833 0.998 A0S Aeadl) Auaad)

0.169 0.0017 SRl

143




el B dal) Al ddas jall Clieal) (and el Julatg o gdiall Bl Y Jalaa
(Triticum durum Desf.) 4l

: claliiiuy)
Ll Walsy) cliall 5T cnlall/dsbiad) aae s )/ pal) 2ae 4 cuil
Uilad Lm V) (355 e/ sal) ALY AL/ Cosal) sae clag)) LS dhgal)
i ALY e il s JLY) ae dis Bl LSy Al el Lysins
a8 Laalise cilaall T /gl de dia il Lginas Wil Jlas)

Diginas Lila) Lgne Aagyall claall s e bl

:ilua gil)
Asudl/Ggal) sae s clall/Jiliul) aae s Glall/Ggpall aae Glia aladiuly maals
sldl) madl) 5yda 8 AR (e Jal e Al ey diseS L Gl ()

gyl

144



g8 Pl dhdagaaas  gulSde 2023 e 1 2l 45 daall oyl daals Alae

sapall
O b (A L)) Gliall sy &5 .(2020) < Bl tesa caalsl) dall -1
AL ¢t le Al LSl &) Adhia gyl cast gyl sl
Ania 95 LAy il dasla die )3l duigl
Gslailly e lian) 4300 .(2020) dugivad) Ae )3l Anilaay) ds garal) -2

3\_\‘)}»: sé.umd chb‘)S\ C)ua:}“j a.cb‘)ﬂ BJDJ céjﬂ\

3- Ali, Y; Atta, B. M; Akhter, J. P; Monneveu, X; and Lateef, Z.
(2008). Genetic varia bility association and diversity studies in wheat
(Triticum aestivum L.) germplasm. Pak J. Bot. 40 :(5) 2087-2097.

4- AL-jana, M. H., & Al-Burki, F. R. Study of Path Coefficient and
Some Indicators of Vegetation and Genotype Components of Wheat
(Triticum Aestivum L.). European Journal of Molecular & Clinical
Medicine, 7(09), 2020.

5- Choudhury, 2010. Genetic variability and association of character in
wheat (Triticum aestivum L.). Asian J. Crop Sci., 2: 155-160.

6- Desale C.S, D. R. Mehta, and A.P. Singh. (2014). Combining ability
analysis in bread wheat. Journal of Wheat Research 6(1):25-28.

7- Dewey, D, R and K.H.Lu .(1959). A correlation and path coefficient
analysis of components of Crested wheat grass seed production,
Agron, J, 519.515-518.

8- FAO. (2019). Statistics of food and agriculture organization. Rome.

Italy.
9- Gooding, M. J.; R. H. Ellist; P. R. Shewry and J. D. Schofield
.2003. Effects of restricted water availability and increased

temperature on the grain filling, drying and quality of winter wheat. J.
Cereal Sci. 37, 295-309.

10- Jaiswal, A., Tiwari, S., Shukla, R. S., Kumar, V., Pandey, S.,
Biswal, M., & Singh, S. K. (2022). Genetic analysis of hybrid wheat
under timely and late sown conditions.

145



el B dal) Al ddas jall Clieal) (and el Julatg o gdiall Bl Y Jalaa
(Triticum durum Desf.) 4l

11-

12-

13-

14-

15-

16-

17-

18-

19-

Mahpara, S., Bashir, M. S., Ullah, R., Bilal, M., Kausar, S., Latif,
M. 1., ... & Alfagham, A. (2022). Field screening of diverse wheat
germplasm for determining their adaptability to semi-arid climatic
conditions. Plos one, 17(3), e0265344.

Richards, R.A., Condon, A.G. and Rebetzke, G.J. (2001) Traits to
Improve Yield in Dry Environments. In: Reynolds, M.P., Ortiz-
Monasterio, J.I. and McNab, A., Eds., Application of Physiology in
Wheat Breeding, CIMMYT, Mexico, 88-100.

Satorre, E.H; and Slafer, G.A. (2000). An introduction to the
physiological-ecological analysis of wheat yield. In: Satorre, E.H. and
G.A. Slafer (eds). Wheat ecology and physiology of vyield
determination. Food Products Press, An imprint of the Haworth Press,
Inc, New York. London. Oxford pp: 296-331.

Singh, R. K. and B. D. Chaudhry. 1977. Biometrical methods in
quantitative genetic analysis. Kamla Nagar, Delhi. 110007. India.
Slafer, G.A. and H.M. Rawson. (1994). Sensitivity of wheat phasic
development to major environmental factors: A re-examination of
some assumptions Made by physiologists and modellers. Australian
journal of plant physiology. 21: 393-426.

taghi Tabatabai, S. M., & Goshasbi, F. (2022). Investigation of
Relationships between Yield and Yield Components in Bread Wheat
Using Causality Analysis under Salinity Stress Conditions.

Tilman D, Balzer C, Hill J, Befort BL. Global food demand and the
sustainable intensification of agriculture. Proc Natl Acad Sci U S A.
2011. pmid:22106295.

Waller, R. A., & Duncan, D. B. (1969). A Bayes rule for the
symmetric multiple comparisons problem. Journal of the American
Statistical Association, 64(328), 1484-1503.

Wright, S. (1921). Correlation and causation. J. Agric. Res., 20:257-
287.

146



	0.pdf (p.1-10)
	1.pdf (p.11-32)
	2.pdf (p.33-54)
	3.pdf (p.55-76)
	4.pdf (p.77-96)
	5.pdf (p.97-128)
	6.pdf (p.129-146)

