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Effect of Humic and Salicylic Acids and
Some Micronutrients (B, Mn, Zn) on
Quantity and Quality of Stock flowers
essential olil.

2Dr. Mazen Nassour.*
Dr. Sawsan Haifa.**

Nermen ahmad.***

Abstract:

This study have been carried out for the growing season (2018-2019),
in the nursery of Lattakia city council, in cooperation with Tishreen
university, to study the effect of five treatments with three replicators
which spreader according to complete randomization design, on the
quantity and quality of the essential oil of Stock flower, which is
fertilized with organic acid(2) kg/m?, treatments were as follow
(T1:control, T2: addition of 1 g/l/m?) humic acid to the soil, T3:Foliar
spray with(0.1)g/l SA, T4:Foliar spray with(Zn% 0.15+ B %0.01 +
Mn %0.01),( TS5 =T2+ T3 + T4)).

The result showed that all treatments have exceeded the control
treatment (T1) in the quantity and quality which is determined by the
content of saturated and unsaturated hydrocarbons, the treatment T5
recording the best results , followed by treatment (T2),the quantity for
the two treatments were in order (0.113 ,0.136) %, the content of
unsaturated hydrocarbons were (32.221 ,37.796)%, and saturated
hydrocarbon were (12.719, 10.058)% respectively.

Key words: Stock, Humic acid, Salicylic acid, Essential oil, Hydrocarbon.

2 *Associate professor, Department of Horticulture, Faculty of Agriculture, Tishreen
University,Lattakia, Syria.
**professor, Department of soil and water science, Faculty of Agriculture, Tishreen
University,Lattakia, Syria.
**Postgraduate student at Department of Horticulture, Faculty of Agriculture, Tishreen
University,Lattakia, Syria.
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An Economic Study to the Cultivation of Almond
and Pistachio in Homs Governorate

En. YAMEN AHMAD ALABDULLAH?, DR. MOHSEN SALIM JAHJAH*

ABSTRACT

The research aims to study the economic efficiency of Almonds, and Pistachios
cultivation in Homs Governorate, the study was applied on random samples of
orchards which are producing the fruits (almonds & pistachios) in eastern rural of
the governorate, . The study calculated the average productive costs and returns,
economic efficiency, per donum of the trees during the stage of economic
fruition ( just the 10" year for Almonds, 12" for Pistachios), period study was in
2019/20. The total productive costs of the GA, DA, and Pistachios trees which is
cultivated per donum have achieved 207051, 213121, 344640 SP/donum, the
average of gross income is 627390, 635625, 1578325 Sp/donum, while the net
return per kilogram is 378.45, 1146.83, 4407.49 SP/donum, and the net farm
income is 182528, 333885, 947042 SP/donum for the three respectively, while the
net economic return is 213517, 258035, 894720 SP/donum. The rate of rent
coefficient relative to productive costs amounted to 192%, 215%, 339% and the
rate of rent coefficient relative to invested capital amounted nearly to 112, 129,
188 % while the rate of profitability coefficient relative to productive costs
amounted to 89%, 114%, 237 % for green and dry almonds, and pistachios and the
rate of profitability coefficient relative to invested capital amounted to 52%, 68
%, and 131 % for the three products, the study concluded with the superiority of
Pistachios on almonds, whence return, harsh climatic conditions tolerance, insects
pests resistance, and these cultivations are characterized by good profitability for
almonds, and excellent for pistachios, depending on a specific standards.

Key Words: Green Almonds (GA), Dry Almonds (DA), pistachios, Economic profit,
Costs, Rent coefficient, profitability coefficient.
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Abstract

The research was carried out on trees of the 18-year-old Sourani and
Daebli olive varieties planted in the village of Al-Rabiah, west of
Homs, about 10 km away, during the two agricultural seasons (2017 -
2018), (2018 - 2019) with the aim of finding out the effect of spraying
olive trees with gibberellin GA3 on the alternate bearing phenomenon,
quantity and quality of production. Where the process of spraying
leaves with gibberellin with two concentrations (200, 400 ppm) on 5
dates, namely: (1- beginning of setting,2- two weeks later,3- four
weeks later,4- six weeks later,5- eight weeks after the beginning of
hardening of the core). With a study of several indicators such as
(length of parcel, length of phalanx, percentage of flower buds, amount
of production, percentage of oil), and The design of the entire random
sectors was used in the experiment.

The effect of the spraying treatments on the
studied characteristics was clear, so the vegetative growth increased
significantly and the oil percentage in both concentrations used, but it
had a negative effect on the flower differentiation process, so the
treatment (S6) was the best. For the average package length for the two
seasons of the study for the Sourani variety, it reached (28.38 cm). The
percentage of pink buds in the treatment (S6) (6.90%) was almost non-
existent, and the best in terms of the nodule percentage was The (S0)
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(3.67%), and for the average production unit, the treatment exceeded
(SO) (490.82 g), the lowest was the treatment (S6) (92.46 g), and the
best was for the oil percentage (S5) (27.25%). As for the Daebli
variety, the treatment (S6) (28.75 cm) outperformed the average length
of the parcel, and for the percentage of flower buds (S1) (45.32%), and
the least was the treatment (S6) (3.49%), and for the nodule percentage
it exceeded (S0) (2.76%). For the production unit, the treatment was
better than the treatment (S0) (304.77g), and for the percentage of the
best oil treatment (S8) (27.79%)

Key words: gibberellin, the phenomenon of alternate bearing, the
percentage of node formation, the percentage of oil.
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clbley ¢ Jlsde JS Jiall G desally (o 7%7) alad e deg)iall o ucally
i) o(pld A cdnand o(g)) Abliia guiiall (e i) puead del)3l) deadl)
S ausall ((2018= 2017) Js¥) ausall tlad cel)) Cnamse Bae Canall 2

-(2019- 2018)

FEY aadin Gapall S )l Al GLY) (e de i Algall Cilal) -1
(it daglaall abie ¢ puie aali) (% 28-30) ddle ad cujll Ay sxilaly w3l
ey iy 8 Ml 436 deh3ll 5uS digre 4l Al duall Cagylll Jesta
4k Hadll U daugie s sk Jadly dalad) del)Hll maiy aliall Jaalie cBaaelie
IS8 anl Qlll Osly (gslian Bl <8 cagul gl JUaS) e LA Ol ¢Jagia
4] B 350 HAN Llgs g (sluan BN

b )l A cpapal) Sl il djendl GLSY) e iluedl) Ciiall -2
asse sl e 4al) cAasleall dbay aidy caially Giliall Jeany Y ((%28)
Hadll U<y cdangio gad Bgt el cAagpall del) b mad (ilies cull duegs Jaall
Bpall UK cagud guaill JLaSI wie Ll (sl ALK Jangie Syl 7 1g Jagia
[4] Bra 4S50 501 diles Ay ¢(golan B I ¢ gglan

) g G
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@A il e B el g 1 el 53 Al By GAS il s (il s

sl el e Gaina LEa) @5 tEDalaall 39 ally Al clasgll jlad) —1-3
D) 5 LS ) cange B (Gaed) QB Cially (Ghseall) dsY) il
IS 8 pliaall el (Jlgde IS8 Gl eay U Alalee IS elaY ladl EBb
Al e il Gl YL alall 5B ase placal AY) ausall e diide auge
Badll lama o dejge ) pSa danl Lad) &3 4dld saslgll Sal) (st e ¢ Galul
Aty sasglly (il oy 5)<e JS Gemly duay Al dx¥) clalaiVly
Bl Jama o dejses dnalia skl dasll slee din jens 395k oo Ble
apdVl Cme Ol Db IS ailad 5 Sy clgia 395k A HLEa) 55 ccaulia g iy
il ) Gl i bl asytll 1agy Labes g5l 138 g sl By Jaass 35kl
Clasheall (goat Loala iy Lalis) asg JS e sleg canle dugllaall culglll 3]

(Aelaall g5 caegall ¢Sl a8y cAlalaall fe)ls 8yl o8 ciiaall ausl) sl

Jo¥) 2epall 1 ay delse duads GAS 2 Gl & rolipall Gaeas gl —2-3
2o sall (bl dan)l ae) B segall (el (e Cpegial 3 SED sesall o(akall)
Gl @ g L (Blsdl) cabian Asye) (meldd) acgall cdied)l e aulal T x) 2l

PR e

.GAS3 5« ppm 200 Sy (5

p b LS el (5S35 GA3 (e ppM 400 S5 Gl

S0 Uy s 2ali —1

S1 (ppm 200) <5 8l xie GAS3 - Sl 5y -2

.S2 (ppm 400) S5 diall xie GA3 & iVl (5 -3

.S3 (PPM 200) S5 Jall e cpesid 30 GA3 5 et (1) -4
S4 (ppM 400) 5:S 5 el (o Caesand 220 GA3 5 s 5y =5
S5 (PpM 200) 35 dad) (e aalad das)l 223 GAZ 2 Ll () —6
.S6 (PpM 400) S5 dad) (e aaled das)l 223 GAZ o Ll () —7
S7 (PPM 200) 385 dad) (e paled dis 205 GA3 5 i) 5y -8
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S8 (PPM 400) 55 2aall (o palasd T 30 GA3 & i) (5, -9
.S9 (ppm 200) S5 8lsill cabiss ey xie GA3 4 Ll (i) ~10
.S10 (ppm 400) 55 slsill il ey 2 GA3 4 el (5, —11

colal b lsd (% 99) sl 5251 (hsasn By3am e GAZ byl Jlaid
cele gl A (ppm 1) = GA3 (bl e gle 1 38 b Lo s

Al delull (s (B0 Jslae jaiaad dilae 2en Syl (Bl (i)l dalee i
Ui danlss Gl ddee Cualy cuadl) Gl selsa (e 5e IS B Talia danlill
LI LI Sa s IS5 Aaa Y] Bassll alS () @39 2aly il de (5o
Ol Bgnnsa e fla 200 331 & 5 glaa (e (PPM 200) e Jgeanlld
AST Y pen) dsl & sl (% T0) a1 TS (e a4l iy
lale adie) Al dakll o385 (ppM 400) Jslaell dpills Gy Hladal clall ddaulsy
Jslaall (e Gy il B il IS aega IS 8 s2alsl) dlelaall llgins [17]
sodl Jsladl e Chaiy clid @Dy o(ppm 200) JgY) HSHL sl
-(ppm 400) SE HSpl

scllan giaS clel @l sl sdag aall el :la),

& Oas pgal) Llgs 8 3gshall Jlglal Gul o502 (an) o(Anadll AYY) 3yl Joha 1-4

Ppn) ¢(Apaaad) Adlidll) Zadlod) Joha sl Jsha —2-4
Pty BEA) lguds 39kl e
Lkl Jsha

- Lo Jsk
2ad) dae
([16] ) Aabadlls Cruatis 1(%) a3l achull dgidl daill —4-4
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AN sl dglee A lueally I seall 53l el GAS cebiaalh Aosh (i il

Aasl peldl 22
100 x = (%) il achull Logial) danal)
pehall S aaal
:[28] Jl O5lal) (o amend 2(%) el dagiall dpill ~5-4

sadlad) HLail) dac
.100% =(%) eall dsgial) Ll
SO K )
< amge JS Al (A Ol L a3 i(g) Aol saagll 2l) duS -6-4
Alalee IS Y] Jangie 33y ¢ HLEN (hyg Aty cAaal) sang

Ol Jleatinls Ol HLE & ol At 5038 25 2(%) sl dagial) Al =74
) Aaalay Gaball LS dygoal) bl e 8 SOXHLET el
paliiedl el O3
.100 x =% cuill giall Al
(Ol JLE) damd) G
LIS dlste el praaiy Aolile dujat téuagd) avaal tluald

4 @l Sl aae (3 dlalae IS (A i) dae (2 GBI 5S5 5 Gl aelse e
GliaY) s caldlly aelse 5 oalall JadV) ) (s 2=cDllad) 2
5 = dsad) aelsall g yad) ptiall el KAl sae 05 UL L2 =dusg yadll
ol alasinly Lilas) bl st 5 . 4aali) s 480=2 X 2 X 4 x 3 X 2
A Y) A csial) Apl) %1 Aiginall giss vie (GeNStat) Slas] iguls
Llaag (Al achall das Sl aelyl) dae cAaadludl Jola caphall Jshal) %5 5 (<)l

L.S.D ssine 3y J8l loaly cilan gl
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sl el (i Dllae shal & ol Gsansa tindll e alind) slusle
el ciaf Il aladl 5 ey paal duatiy) sasgll o J) alal) b oyl
af dlall ga ¢ gl plall b eDlalaal) Lo (gal A dunliyl sasgll o dusllall
(Chom T U 20) g siad) wie cpliyualls (3 Alalae Jof T Lt auge JS B
&t ol 6 @ sl Caiall Gaw el CGiall of gy cciiall G

Aanglgnall sl e

Results and Discussion :4.délially gl

() DI Jsb 3 GA3 gl g el (1 il -1
(p) LRI Jsh 3 GAS Calipalls s ally Jhgeall Qs s Jladl Gl il £(2) dsaad

e g Ciiual
Bugiall | G asall | I pesall | daaagial) | AN aasall | I pensall Blalaal)
21.49 | 23.78" 19.209 19.86 | 21.44" 18.28f So
24.39 26.16° 22.61F | 21.88 | 23.08™ 20.68°¢ S1
23.38 24.589 22.17% | 23.40 23.81¢ 22.98°¢ S
26.57 28.72°¢ 24419 | 22.96 24.62¢ 21.304% S3
26.65 27.13¢ 26.16° | 25.49 28.940 22.03% Sy
25.47 25.20f 25.74% | 25.79 26.42°¢ 25.15° Ss
28.75 30.68° 26.82% | 28.38 29.752 272 Se
25.1 26.40° 23.80° | 23.51 22.869 24.16° S7
29.45 31.722 27.18% | 23.57 24.524 22.62°¢ Ss
24.98 25.50 24469 | 22.14 | 23.70° 20.58°¢ S
25.37 25.46 25.28°¢ 23.1 23.15¢19 23.05°¢ S0
0.4768 0.5822 0.711 1.098 LSD o.05
1.9 1.3 1.9 0.6 CV%

g Lad Ligina (398 3265 Y 2algl Sgaal) (e ST o aaly ija B i A cdlalaal)
Ugine gt (S6) Alabeall o Jo¥1 avsall & Jyseall Ciiiall (2) Jsaad) ek
sle (S7 ¢S5) plikeleall laaey il & o(am 27) Hb Jshy cOlaleall 4 e
‘810) O lalaal) Laglia s ¢Lagin 2\:1}.\“ B9 Q9ug ((w: 24.16 c2515) k—{-}'—bﬁ\
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@A il e B el g 1 el 53 Al By GAS il s (il s

Busins (338 Cpiss (e 22.03 22,62 22.98 (23.05) il e (S4:S8 (S2
(S4) alaal) po digina @9 Oong (m621.30) ha Joha (S3) Aalaall agins ¢lgin
(P 20.58 ¢20.68) Logid ciald (S9 «S1) plilslaall lgiadi ¢(aw 22.03) Bk Jsha
Alalas il Taly o(am 21.3) b Jolas (S3) Aalaall (ug Legins Ligina (B (s

(s 18.28) 3k sk (SO) aaLal

3h Joby Bl 4 o Lgies (S6) Aleleal) ciigsn 38 G ausgall b L]
lgiad cualy (S5) dlabeall 5 ¢(am 28.94) 2yl Jshar (S4) Aalaal) Wil (ans 29.75)
B3 d O3y (aw 24.62 24.64) 25k Jsha (S3 ¢S8) (ikelaal) Lgali «(ans 26.42)
23.81) gl Je by ¢us (S10 ¢S9 ¢S2) cilalaall Latany & lagin Ligiaa
(s 23.08) 2k Jshas (S1) Alelaall i cagin dugine (B3 Gog (a23.15 ¢23.70
(S7) daleall Lgins ¢(amw 23.05) b Jshy (S10) dleleall pa digins G908 (s
Dealy ¢(S1 ¢S10) olelaall o Bjlin Lusine 35 (o92y (e 22.86) caaly Al
(e 21.44) 3k sk (SO) Aleleall

Lsiea ANy (S6 ¢S8) Crileledl) (35 i luel Caiall G augd) & L]

laginy dugine Gosb Oy (v 26.82 27.18) legrad cuald i laladl) 4 e
Lagins agina (398 (sg (am 25.74 <26.16) b Jshs (S5 «S4) (lebeal) Logils
aladl) ga dugine (398 sy (am 25.28) B Joby (S10) Alebeall Loging &
Ligiea (B9 b sy (aw 24.41 24.46) Lagiad cald (S3 ¢S9) (Julaleall 5 ¢(S5)
Gl (S2 S1) akelaall Leginsi (ams 23.80) b Jshar (S7) Alslaal Logali ¢Lagisy
(SO) 2Ll dlalas 1yal cily clagin digine (358 Gotg (p 22.24 22.61) Logias
dad ol s A (S8) Alabaall il B ausgall (3 LT L (a 19.20) 3k oy
Jsbas (S6) dlalaall gl cDlalaal) Gk g Aijlie digine (Bayisg (pu 31.72) il
Alelaal) ol ass o(au 28.72) kb sk (S3) Ahslaall lgiaii & ¢(au 30.68) 2k
(s 26.16 26.40) 25k sk (S1 ¢S7) olilelaall & ¢(am 27.13) 25k Jska (S4)
sl e 3l Jsha (S5 ¢S10 «S9) cilalaall Lagass claghy dusina (398 Oy
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ok (S2) Alelaall aginii cagin Lisina (358 (sug (aw 25.20 2546 25.50)
(e 23.78) kb sk (SO) 28 Alelas il iy ¢(am 24.58) 2k

g b Ol Byl G G (2) sl b lele Jeaniadl) i) oyl
goanall 58 Jalliy 3lall Jola s2ly (& laal A0 Grensionall (il A5 aelall
Caall Jadll s il B gesall (Bl ) ol Y] il
vie il @y i oSag ¢ Aueall Caiall ai)lly Gllilly G selsall g ¢ gl
Bosn 58l LAY (e kel cplipall ) 8l 0l SIS sclpall 538 3 (30
Graal) gaill 52b) o (e (g1 LaY) S JS8 culipal) 55 g i) ) (o5
Clnaalls Gl 5l O ey Bl Joh o s IS8 Sy il addis
Lovie [8] sang Lo e i gilll odag cagylall Joha 8alsy (o dmills el 3 el
L G 3l Oy ST (3 (PPM 500) 55 cubiall sl il Gy o o
alall ae d5jle € I8 ¢ Y Jola 53L5s (U angal) 8 JalS 4t IS a3y

(pm) L) I B GA3 Cabupatls o) el oty Lili -2

Ugine cigin (S6) Alalaall of Js¥) ausall 8 hseall caiall (3) Jsaall
(S4 <S8 (S5) cilaleall Waey il & ¢(aw 2.72) dadls sl cBlalaall &y e
(S3) alelaall il 5 cagins dasina (338 (g3us (e 1.89 2,13 2.30) duados Jskas
2.1) cualy Al (S4) Adelaall ao d3jlie digina Bt Oy (an].89) Lidis Jokas
Ligina 398 (ss (e 1.68 ¢1.76) Laadlw Jshay (S10 ¢S7) ibelaal) Lging ¢(am
dsh (S10) daleall (n dugina (398 2929 Laadl aly (S3) Alaleall (g Lagin Lod
150 ¢1.62) sl e Laadu Johas (S1 ¢S9 ¢S2) cdlalaally (aus 1.68) dudls
(e 1.20) Lads Jshas (S0) 2Ll Alalas il Tpaly ¢(ansl 45

Gsns cOlaled) A o Ligina (S5 ¢SB) Guitlalaall (3 N avsgall i s
Jshy (S4) dleled)l lgah (2234 2.87) Ll Joka Lagin Lo dogina (398
«S1) olilelaall el ¢(am 1.92) daadbs Jsha (S8) Alelaall & ¢(am 2.11) Anadlas
el Ladans (3 clagin dugina (3958 (sg (Al .65 ¢1.72) dsds Jokas (S7
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A Sl Lles (B A ally (Slosaall Gl i JladY GAB Cubimally (Bush Gill il

((S9) Aldleall pa Lijlie Ligine (5 sy (an 1.33) dls Jskay (S1) akelacd
(p 1.18) Aadls Jshas (SO) wladl dlales Taly

(p) Lo Jshs (3 GAZ (bl s ly (S sal) o5l (ghiea Jladl s il 1(3) Jand

el shseal il
Bugiall | A asall | O pesall | Basial) | pasall | IS psal) | Dalaa)
1.26 1.36¢f 1.169 1.19 1.18" 1.208 So
1.27 1.33f 1.219 1.39 1.339 1.45f S1
1.39 1.30f 1.47° 1.55 1.48f 1.62¢f S
1.85 1.86° 1.84% 1.81 1.72° 1.89¢ S3
2.17 2.17° 2.17° 2.11 2.11¢ 2.10b¢ Sy
2.51 2.27° 2.75% 2.32 2.340 2.30° Ss
2.78 2.848 2,712 2.80 2.872 2.728 Se
1.81 1.69¢ 1.93¢ 1.71 1.65¢ 1.76% Sy
2.23 2.372 2.08%¢ 2.03 1.924 2.13P Ss
1.47 1.48¢f 1.46f 1.43 1.36% 1.50 S
1.6 1.550% 1.65¢f 1.54 1.401 1.68%f S0
0.2048 0.1910 0.1450 0.2324 | LSDoos
1.5 0.9 2.9 1.7 CV%

g Lo Ligina (59,8 2283 Y aalgll dganll aa JiST gf aaly i B 83 1) cOlalaal)

Ay (S6 «SB) ilaleall Gsin (pi Aueall Ciiall Jg¥) augal) (ads L

lagin dogine (3908 (gug (a2.71 2.75) Ldle Jshay COLlaall 48y Ao dugina
cleginy Ligina (398 sy (m2.08 2.17) el sk (S8 ¢S4) (alalaall Lagils
(S8) Aalaall pa digina (998 (ysng (e 1.93) doadls Jshas (S7) dhalaall Logins o
O dagina (398 d9n9 (939 cladms il lly (a 1.84) dudlu Joha (S3) dlalaally
(S9 ¢S2) plalebaall Lgiasi & ¢(mms 1.65 <1.84) duadls Jshas (S10 ¢S3) (yilalaal
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e S B Ushs (aw 1.16) Ll Jshy (SO) 2alal) dleles 5,2Y1 455l
.(eul.21) s Jghas (Sl) Adaladll

(ro 2.84) Ldls ok dad oY) (SB) Aleladl) cul€s B avsall & Ll
Ll Jshy (S4 ¢S5 ¢S8) wlalaal) Lgali cDalaall Gy ae dijlie digina (39 )
Ollalaall agind & cagin dugiae (398 Ogug (aw 2.17 227 2.37) Jall e
el laars clagiy Lad Ligiea (3958 sy (ae 1.69 ¢1.86) Laadls Jsh (S7 <S3)
(S7) akslaall s Wi dugine (393 Cisg (ame 1.55) s b (S10) alelaal
Jsby dad il (S2) dleleall ol Taly o(au 1.48) Ladls Jshay (S9) Alalaally
Cialy ua (S1¢S0 ¢S9) cdlelaal) po A3jlae (gyine G (s (e 1.30) Aedlss
(p1.33 (136 ¢1.48) N5l Lo agast

Jsh 83b) ool welsally SSUA muens culadl G0l O o Les sy
39 k) sk 3l sas bl (8 pbipuall 580ally dalgl) Bl e 2a 1385 daadlud
a3l o ) deags Lexie [6] 4t Lo e @lld @8l ccbaadld) Jsh 5alijy
sl daluag Ll Jola 8313 ) (5359 coill bl adg (gpumdll paill i
CbpSally elaall Sl Q) elad DS e lgidginds Y il il

s bl AL anl) B GA3 cplimall ogih sl iy il -3
aehll 2xe G cplipalls sl el (i) Sl (4) Jeaall syl i) uls
Dbl 4 e Lsien (SO) dleled) ciigsn hgeal) Caicall Jo¥) ausdl) 3
acly 2ams (S2 (S1) lilelaall lasy cal &5 ((30.46) achy aae Y il
3y (S7 ¢S10 ¢S9) o laleall il 5 clagin dusina (338 O3 (28.37 <28.64)
Alaleall agind cagiy (g5ine (398 Opus (27.38 27.44 27.44) N5l e acly
achy 222 (S5) Alaleall (s digiea B398 s 0939 ¢(22.66) acly 2ax (S3)
(20.98) acly 2303 (S4) Aslaal) Lgili ((21.23) achy 23a: (S8) dleledlly (21.86)
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A Sl Lles (B A ally (Slosaall Gl i JladY GAB Cubimally (Bush Gill il

acly dans (S6) Aaleal) cilS Ao Lglily ¢(S8) Alelaall ao d3)lke digins (B33 (g
(19.85)

eV culSy cOlledll 43 e Lgine (SO) Alslaad) (358 ) anssall il el
Osvs (34.70 34.85) achy 23 (S1 ¢S9) Glilalaall \gihi (36.33) achy 2ae
(S3 ¢S2) ghileleall Lgali ¢(33.07) achys 2320 (S10) Alslaall & ¢laginy digins (3958
(S4 S7) olileladd) Loginsi clagin dugina (398 2gasa9 (28.62 32.17) achy 23u
(S5 ¢S8) lilelaall Logiass login dusina (g Oshg (27.43 27.83) achy 23e
Jil 2y (SB) Aalaall Traly clagins Ligina (338 dgas05 (22.58 ¢25.78) achy 2ae;
-(20.70) achy aey ded

Pl IS a3l 8 GAS bl lusally ilgeal) Oisil) i sl o2y 1l 1(4) dsand

e sl il
Bogidl | ) | I pusal | bagidd | A augad | IS psal Olalaall
34.04 34.97°¢ 33.10° 33.40 36.332 30.462 So
38.35 39.334 37.37% | 31.67 34.70° 28.64° S1
33.99 37.81° 30.16° | 30.27 32.17¢ 28.37° S
28.71 30.88¢ 26.539 | 25.64 28.62¢ 22.66¢ S3
24.56 259 24.11F 24.16 27.34f 20.98f Ss
20.46 22.20" 18.72" | 22.22 22.58" 21.86° Ss
20.70 21.60' 19.799 | 20.29 20.73 19.85¢ Se
27.95 31.24¢ 24.66° | 27.61 27.83f 27.38° S7
26.45 26.76 26.139 | 23.51 25.789 21.23¢f Ss
34.11 34.72°¢ 33.50° | 31.15 34.85P 27.44° S
31.75 32.85¢ 30.64°¢ 30.26 33.07° 27.44°¢ S10
0.4937 0.4809 0.6575 0.6435 | LSD 005
0.1 0.1 0.2 1.3 CV%

g Lo Lgina (59,8 2283 Y aalgll dganll Gaa JiST gf aaly i B 385 1) CDLalaal)
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dosina AN (S1) dleaall cgis Jo¥) aupdl) 8 lueall o)) Ciia ady Lo
33.50) achy 22 (SO (S9) lelaal) lgaki ¢(37.37) ashy 2aan cdlaladll 4 e
achy 2y (S2 ¢S10) olileledd) Lagind & clogin Logina (3958 s (33.10
«S3) Cilelaall (r (Ssine BB 2539 U5 claghn (Ssine (308 (55 (30.16 <30.64)
cialy ) (S ¢S4 (ST) clalaall il &5 ((26.13 <26.53) Legiad cialy Cus (S8
& cily gt Lad dusiea (3508 39ass (19.79 24.11 24.66) sl o agesd
(18.72) acly 23es L Jif i€y (S5) Alelaall 8,851 45,4l

Bosins (39.33) acly s dad oY) (S1) dlabadl) il B avgal) b Gl
Ll ((37.81) acly aa (S2) Alebeall lgad & (i laleall 4 pa &3le Ligina
Logind clagin (Gsina (398 (suy (34.72 34.97) achy aa (S9 <S0) lilelenll
31.24) acly 233 (S3 ¢S7) olileleal) gins a5 ¢(32.85) achy 23xs (S10) Aleledl)
&5 (26.76) achy 222: (S8) Alalaall il laasy clagin Lo Ligina (3958 ()35 (30.88
el Ty ¢(22.20) achy 2 (S5) Aksleadl gl ¢(25) achy aaes (S4) deled)
(21.60) achys 2ans dad Jil cuilSy (S6) dlaledll

OSI Rliay) 13as bl (551 die aclll S saad) (alidi] o Lea ey
segalls (2laa¥) 3 (ppm 200) 3:SAD &5 (ppm 400) S5l vie G segall A
1305 ¢ Lal) (pe L achull S aaal) (IS8 Gualadly Jo¥1 aesall 3 Ll cailylly S
Fofens O Al e o (Sas uedll Ciiall die lageny Sl ppiiall o (il
ool sl ddlge e dsall Cagylll 0S5 Culg ) aenll w5l G 1 A5V
G Ol O ) ey pmliasl iy Gladly F ) didee Cugang oyskal
O 3B (7] pel Cige o Lea pedl Ay Jals dsll) ciligayed) S5 8 JIs
maar W e el Galipeall pe ddaba dieg cplipal) e 4y S M) S
pre G Lea aepll Jaby clay¥ly cilisall dae I3 Cuag Aadie dajal adije
[15] 0lai pacg digag acll ks

:(%) Al aslpll dugial) dpudl) b GA3 (lipall gl slasl iy il —4
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@A il e B el g 1 el 53 Al By GAS il s (il s

Lsine (S1) debeall G5t (5) Jsand) & oY) ausgall Sleany) dubail) il o
& (% 58.11) by dmill achl) Ay e el culS ) ol 4 e
Ay (S2 (S3) galeled) el (% 50.38) lgiad cuild (SO) Aleled) Loy el
(S7 ¢S9) lilalaall Laginsi «Logiy Ligina (358 (s (%35.20 38.12) Loya) achy
Olibebeall Legili & clagin Lisina (3558 s (% 25.72 28.51) Legiad cily )
lagind o5 clagin dugine 38 s (% 19.92 22.33) Legiad cali (S4 (S10)
lgiad Cialy G (S5) dlabaall ol bhasy ¢(%14.33) Lgiad cialy ) (S8) dlaladll
7.98) by daill achull dual ded J8Y) (S6) Aleledll culS Tusly (% 11.15)
(%

i e Ligiea o5k (S1¢S0) Cuilalaall (3o S pusgal) 3l Ciniiagl Liad
Ll clagin dagina (358 Gsus (Y0 50.04 ¢55.10) ks 4385 achy dauing O Laleall
Cialy i (ST ¢S10 ¢S9) cdaleall 5 (% 42.18) lgad iy ) (S2) dleledl)
aelh clagin dusiea (3508 Osuy (%29.32 29.81 33.35) sl o agad
lagin Ligine (3958 Osug (% 17.43 21.53) Legiad il (S3 ¢S8)(leladll
G Csug (% 5.81) cald Lijajll achull Al dad J8Y) (S6) Alelaal) il Tyl
((%8.77 ¢10.13) Logiad cialy 1 (S5 ¢S4) Gileladd) po digine

i e dugiea (395t (S1) Alabeal) Gs i ueall Caicall Jo¥) ausall b L
Cizly Eua (SO «S2) plelaal) gali (% 55.11) a3l achul) 4o Ciald E L)
(S9) dleleall laaey il 2 clagin disies 3b Csus (% 51.23 ¢52.20) legiad
lgies ((%34.81) lgied cali (S10) aleled)l L (% 38.11) lgied cialy )
el Al (S7 ¢S5 ¢S4) cDlaledll &5 (% 30.09) lead cialy I (S3) dleledl)
el Daals cagin dusiea 3508 25as35 (% 6.35 10.15 <13.33) Jsill o agad
O3 (% 2.95 3.20) dpaill achull duail dad J8Y) WIS, (S8 <S6) lileladll
lagin dagine (398
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COlaleall A Ao Digine Go) (S1) Alaladd) Gsii S pusall il Coniial

liad ciald (SO) Akaleall Lgalhi &3 ¢(% 35.53) sl achd) dawy oY) clSy
(S9) dkeled) 5 (% 28.27) lgiad cialy ) (S2) Alalaadl il aaes (% 31.80)
18.11 ¢19.49) agad cild (S7 (S10) olilebeall Ll (% 22.20) \gied sl
Gss (%0 16.54) Legiad ks (A (S4) dlalaall Legilh clogins dagine (395 G5 (%
& (%13.21) @il A (S3) dhelead) culS Laadey (S7) Alolaall o Ligina (358
ded Ll culS s (S6) Alabedl Tals (% 9.18) Lgiad cuxlé (S8) Alaladll culs
pebr Ay (S5) Alalaall ga dugina 395 Osus (% 3.78) calis a3l pelal) dund
(% 5.31) ks )

po bl Ausiall dpnalll (2 GAS cnbiadly s ally Sliseall Qi e Jladl Gl i (5) Jsaad

(%) 4y
tne ) Sosall cital
Bl | G asddl | I pesadl | Basiadl | U asall | S peasal Dlalaal)
41.52 31.80° 51.23P 52.74 55.102 50.38° So
45.32 35.532 55.112 54.08 50.042 58.112 St
40.24 28.27°¢ 52.20° 38.69 42.18b 35.20¢ S
21.65 13.219 30.09¢ | 27.77 17.43¢ 38.12°¢ S3
14.94 16.54f 13.33f 15.03 10.13¢ 19.92¢ Ss
7.73 5.31 10.159 9.96 8.77¢ 11.159 Ss
3.49 3.78! 3.20' 6.90 5.81°¢ 7.98" Se
12.23 18.11°¢f 6.35" 27.52 29.32°¢ 25.724 S7
6.07 9.18" 2.95! 17.93 21.53¢ 14.33f Ss
30.16 22.20¢ 38.11¢ | 30.93 33.35¢ 28.51¢ S
27.15 19.49¢ 34.819 | 26.07 29.81°¢ 22.33¢ S0
2.452 2.502 6.878 2.977 LSD o.05
2.5 1.9 2.9 1.3 CV%

g Lasd Ligina (398 2263 ¥ 2algll aganll (paca ST f saly cipn B Ll A cdlalaal)
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A Sl Lles (B A ally (Slosaall Gl i JladY GAB Cubimally (Bush Gill il

Ciiall Jeall planl asd cpd Auball awse o Opieall die aalall 4k
pRid Calnaalls Gl o V) (Adle diaglas) luedl) canall e e Jlseall
@l bl 8 Dl Cuiea (S9 ¢S2 (S1) cdlebeall (any (85 A3l achdl dus
o3 (3655 caaliyl Graadl Lue IS dlle diaglae Ciial (Bl dsulie 0585 o Kag
Bl aloas 8558 U anasall 138 (3 calyaalls Gl o ) deass 3 [11] g il
Gaidg ol pgall b dssiall dpa3l) aehal) da pmliad ) gas anlad Al
(ol plall Lgie i A S (ppm 100) o il diad)l die )0 L el

2 Gaddag ol hsill e el B s ey calipall i o [14] gl
Colealls SaL) ) 5l Cabiag duviall Badll e ass Auadl Bl )
Bsll Jlajl sae 8 LAY Cpia e k) el G e
1(%) el digtall dpil) B GA3 cplipatls gl el (i) il -5
(%) Sall Aglall duil) 2 GA3 Cubipalls Aueally Ahgeal) O gl Gila Jladl Gy 8 :(6) Jaad

(ke ) shgall sl
Bogiad) | 0 sl | I sl | sl | el | S pega) | Sl
2.76 1.49° 4.032 3.67 3.528 3.812 So
2.29 1.732 2.85°¢ 2.77 2.465 3.070¢ St
1.79 1.36% 2.214 2.64 2.02¢e 3.26° S
243 1.25¢ 3.60° 2.14 2.24¢ 2.04¢f S3
0.95 1.05¢f 0.85f9 1.49 1.12% 1.85™ S4
1.48 0.921 2.049 1.46 1.38f 1.549" Ss
0.74 0.799 0.688 0.99 0.88¢ 1.09" Se
0.94 0.95¢f9 0.93f9 2.16 1.85¢ 2.47% S7
1.04 0.87% 1.20¢f 1.82 1.32f 2.320ef Ss
1.29 1.119% 1.47¢ 2.64 2.620 2.65¢% S
1.34 1.28% 1.39¢ 2.22 2.020€ 2.41% S0
0.1821 0.3655 0.3471 0.4865 LSD o.01
4.1 2.5 3.8 1.9 CV%
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gy Lad Augina (38 3255 Y salgl) aganl) (paca ST gf aalg Cija B i ) cdlalaal)

Gl Jladl iy LB (6) Jsand) & Shseall Caicall Jo¥1 ausall il o
lalaal) 4 Ao digine Go)y0 (SO) Alalrall ot a2l digiall Loal) & Gabiyally
Os2s (% 3.07 3.26) sie Ay (S1 ¢S2) cyilaladl 5 (% 3.81) e Aausiy
& dusine Gy Osug (Y% 2.65) e Loy (S9) Aleleall 5 clegin digina (3
Sl e se Zunsy (S3 S8 «S10 ¢S7) cilalaall iy & WM ¢(S1) Alalaall
Aoy (S4) Aabaall 2 cagin Lok Lgina (3958 (s (% 2.04 2.32 2.41 2.47)
(S5) dlelaall il laasy ¢(S3 ¢S8) (yilalaall pe Ligina (39,8 Gsus (%1.85) ke
dic dad Ll il o(S4) Alelaall e djlae digina (398 Gsg (% 1.54) sie Loy
1.54) dic duis (S5) dlelaall go (338 (o525 (% 1.09) Shie Ay (S6) dlaladl)
(%

COaleal Ay Ao Digine Go)s (SO) Alalaad) s S pusgall il Coniial
Osus (% 2.46 2.62) sie dsiy (S1 ¢S9) oililaall & (% 3.52) se Ay
Ligiaa 398 Gouy (% 2.24) die duayy (S3) Aaleall Legih logiy digina (3958
2.02) sl e sie duy (ST «S10 ¢S2) cDlalaall 5 (S1) Aol g a3lie
die daiy (S8 «S5) lileleall agili cagin disiea 398 Osuy (% 1.85 2.02
(% 1.12) Sie dosy (S4) Alaleall s Legiss Lugina G G (% 1.32 ¢1.38)
Aalaal) pe dugins (398 Osss (% 0.88) e Ay (S6) sl ie cuilS dad Lokl
(% 1.12) i i (S4)
L e disiea Bo)b (SO) Alebaad) (i Aueall Caicall Jo¥) augall 305 (i
S Waas (% 3.60) die Aas (S3) Aaaall & (% 4.03) die Aay Dlaledl
2.21) die Aoy (S5 ¢S2) oilaedd b (% 2.85) v duy (S1) Aleled
e e duay (S8 <S10 (S9) cilalaall Lagali ¢lagin digina (38 (s (%2.04
O Lsine (398 259 U939 cpgtn dugina (3958 Oong (% 1.20 <1.39 <1.47) s
0.93 ¢1.20) sie Ay (S7 «S8) uilebadll 5 (% 0.85) Sie duwis (S4) Alebadl
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@A il e B el g 1 el 53 Al By GAS il s (il s

Z\JJGA 2\:1‘9.1:..4 &‘9‘)3 U}J-‘,ﬁ (%068) e z\.\u.u Z\Aéé d§i (86) aled) il LPB c(%
(% 0.85 <0.93) sie Zuusy (S4 ¢S7) cyilebadl e

i o Augine Go)i (S1) Alledll (58 S ausall Il il (o
(% 1.36 <1.49) e dswsy (S2 ¢S0) plikelaall & (% 1.73) ke Ly < lalaall
) (S3¢S10 ¢S2) wBlalaall (o Ligine (B8 2 Wy clagin dusine 358 Osus
S Apudy (S9) Alelaall o & (% 1.25 ¢1.28 ¢1.36) Jsill o pgai cialy
($4) cOlleal) il axy ¢(S3 ¢S10) Gileleall an dugies (B33 O (% 1.11)
G9A sy (% 0.87 <0.92 «0.95 ¢1.05) Mgl e sde duu (S8:S5 «S7
Gsd Osus (% 0.79) ke dusy (S6) dlabeall vic cwilS dad Lhily (agin Ligins
-(S8 ¢S5 (S7) cialaall as dugina

Saall dass padd (S4 ¢SB) Gilaleall 8 Tuaats cpliall )1 o s Laa ey
s (bl Ciiall ae Alie ST Aty uedl) Ciall b Lageady € (<5
A 30k b el T 4l OIS (89 (ST palebaall & Galipall (il old iladl)
Lot oyl dayy cadhisly el Las & ole <8 S cDlbed) 3L 6 LT el
O dnstt SHIL 10 B8 Leie [24] 40l deagi L e Gl B core g0y i)l S5
e A S il () culal o 4l Gy Ailide clE & (PPM 200) Gl
2 (S6 <S2) pilaladll i (ppm 400) o i)l vie gl & Dl jedag )l
uedl) by € <8 shal) daws it (S6) Alaleall Ll ccais o IS A5Y)
sl bl e adipal) N Caalial die 4l it s (e gl (S8 OIS
o B g Gl b o) 55 g i) LA i (e 0,8 50l 2e9e pa
IS aglgdl) cillaall ua o Mol cligasd) & on Oilsill &
Gy bl 3 elailly gaill Cillae 8 ation] Al QAT Cus Lyl da gy Cilias
oy 4y 2l A e i clipall Gl of e oST 31 [10] ol g ol
e ol calpal) e 55 () sie Lageads cpailial) Galga] e iy Cladl
-(ppm150)
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H(8) Aoy Basgl) ) duaS B GAB crlipall ol sladl Gy Uil -6
Got (7) dsaall A Shsall Caiall Jo¥) angall JSlasy) dalsall il s
& (g 503.38) zlu) 4uS (SO) cleleadd) Ay po A3jlae Lsiea 2Ll dleles
«(£386.30) o8 zlul (S2) Alelaal) Lgihi (¢ 442.63) zll 4uaS: (S1) Alaladl
Gat Osus (§ 283.74 305.62) £l 4 (S10 ¢S9) lelaal) cllh aay il
LS (S7) bl Lgiadi (¢ 236.32) o8 zlul (S3) dabaall & clagin dugina
Sl e zluY) S cialy Eus (S4 (S5 (S8) claladll & ((¢ 178.18)
Alelaal) vie culS dad Jily ¢agin dagine (3558 sy (¢ 118.46 ¢128.73 ¢136.45)
il LS (S4) Abaddl xo dugine (B9 Osus (¢ 99.83) o8 zlul (S6)

(£118.46)

o Alae Lisien By (SO) 2aLall Alales (358 Liad S sl 3l Canial
Lagalii] 40eS cald (S2 (S1) glleleall gl o(§ 478.25) 7] 4y cdlalaall 42y
LS, (S3 ¢89) llelaall logili clogin disina (508 Csus (& 403.64 417.18)
zl) 4 (S8) Aalaall i clagin digina @95t sy (¢ 309.75 ¢320.99) )
Osvy (§ 216,15 235.50) zl) 4 (S7 S10) lolebeal) gl ¢($278.18)
(¢ 145.28 <168.44) zlul 40 (S4 ¢S5) Gllslaall il &5 laginy Aisina (398
(& 85.09) o) duaS: (SB) Alalaall vic dad Lglal ilSy cLagins dagina (398 (19

(SO) wlall dlelea (355 Jo¥) aussall (3 (7) dsaall uedl) Canall mili ek
LaS (S1) Al WD (¢ 471.08) 7l 4aeSs clalaal) 4y o digine @9k
284.35) Legalil S culd (S3(S2) kel Lgihi o 314.47) zlu)
zll A (S10 ¢S9) plileleall Lgihi clagiu dugins (33 sy (¢ 368.39
Alabeall G digine B9 am Vs clagin dusina 3508 Osvy (¢ 133.11 ¢154.25)
(¢ 85.12 <101.23) z\) 40K, (S7 S5) cpikeladly (¢ 106.62) 7w} 4K (S8)
G5 G52y (¢ 58.68) lealil due€ cualy Al (S4) Alaladll aging (S8) Alaladlls
3aeS il (S6) Alebeall il Tpaly o 85.12) ) 43S (S7) Aelaall pn Aigins
-(S4) Aalaall pa dagina (B8 g2 (8 55.33) il llg 2l
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A Sl Lles (B A ally (Slosaall Gl i JladY GAB Cubimally (Bush Gill il

i e digine Booi (S1) Akelaall (o B avgall mil Coniagl cpa S
224.59) \eal) S cilig (S2) dlebeall lgies o(§ 286.28) zu) duaS D laleall
Liga B9 Osuy (§ 138.45 ¢156.49) zlu) 4 (SO (S3) plilelaal) & ¢

pealy) LaS aly Gun (S10 ¢S9 ¢S0) cilaladdl (G dugina (3558 s Yy ¢lagin

B9 Gsvy (¢ 65.58 «69.90 (73.18 <91.08) sl o agali) dwS culy
Lisina (3508 (s (§ 43.61) 71 A€ Jil (S6) Alslaall il Tyl cagiy Ligine

(S8 ¢S5) cyileladll g

Laluy) asgl) ) duaS B GA3 (ulimall Auelly Ageal) gl i Jladl Gy Ll :(7) s

&)
AN hgal hial)
Bugid) | 8 aagal | O pasal | Bugidl | 0 paaal) | I puagal) | DR
304.77 | 138.45% | 471.08° | 490.82 | 478.25° | 503.38° So
300.38 | 286.28% | 314.47° | 41491 | 417.18° | 412.63° S1
25447 | 22459° | 284.35° | 39497 | 403.64° | 386.30° S,
212.44 | 156.49° | 268.39° | 273.04 | 309.75° | 236.32° S3
65.93 73.18¢ 58.68%" | 131.87 145287 | 118.46%" S4
85.57 69.90°" 101.23" | 148.59 168.44" | 128.73¢ Ss
49.47 4361 55.33" 92.46 85.09¢ 99.83" Se
88.1 91.08° 85.12 | 197.17 | 216.15° | 178.18f S7
86.1 65.58° 106.62°" | 207.32 | 278.18" | 136.45° Ss
14120 | 128.14% | 15425 | 31331 | 320.99° | 305.62° So
126.90 120.68% | 133.11% | 259.62 | 235.50° | 283.74° S1o
26.02 28.22 29.95 24.06 LSD ¢.01
29 2.0 0.6 1.0 CV%

g Lasd Ligina (38 3265 ¥ 2l sgpanl) e S o aaly s B i ) cdlalaal)
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Ol egas AT I 35 e bl G 8l ae ) Gaw Lae ey
O deall aliie aud Ghgeall chiall ) S S cuinall o maly il
Lty aeges cpliall 3CH CDBAL Y] i (B bl oy Cpangall
Gans & ool Glls ¢Cnampall (B B dasal Qe i) IS8 el Caial
Y cens 8 L leg sy il 4l (S10 «S9¢S3 (82 (S1) Jie cilaladl)
DL clialsa gunn culialls 3SW el (3 O On Lexie [13] g 138 (3iy
oy @) lall adaiti s € IS8 Y1 e i 40y Lty Leana s
-z lYly deadly LY Ao B Y IS
(%) sl Auglal) dpil) B GA3 Galiatls ol Sl Gy il -7
(%) 3 dssial) dpeall) B GA3 gbiadls (e ally (sl Csiasl phiea Jladtl () Ll £(8) Jgaad

el Sl Ciiaal
Bugiad) | 80 psad) | I sl | sl | el | O pga) | DD
21.06 19.46' 22.65' | 20.63 21.10' 20.16f So
21.97 | 20.25" 23.69" 249 24.75F 25.05¢ S1
23.53 22.16 24909 | 25.63 25.34¢ 2591¢ S
25.26 24.86° 25.66" | 23.86 | 25.83¢ 21.89% S3
25.14 | 24.324 25.96° | 27.25 27.542 26.95P S4
23.66 | 25.10° 27.219 | 27.79 | 27.20° 28.382 Ss
26.95 | 25.23° 28.67° | 27.17 | 27.18° 27.16° Se
25.29 22.62° 27.96° | 25.16 | 24.429 25.90¢ S7
27.29 25.532 29.05% | 27.53 26.51¢ 28.552 Ss
22.79 | 20.929 24.659 | 24.49 | 24.32" 24.65¢ So
22.89 | 20.14" 25.63" | 25.26 | 24.68™ 25.84¢ S10
0.2882 0.2570 0.3021 0.2526 LSD .01
0.3 0.1 0.5 0.4 CV%

g Lasd Ligina (398 3265 ¥ 2l sgpanl) e S o aaly s B i A cdlalaal)
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@A il e B el g 1 el 53 Al By GAS il s (il s

G5 Shsall Caiall J¥1 ausall (3 (8) Jsaall Sleaa) didaill &l i
(% 28.38 28.55) ) duasiy D halaall s e Aigina (i (S5 ¢S8) yilalaal
27.16) cu) dusiy (S4 (SB) olilslaall laaes il clogiy Lisina (B9 Oss
A by (S10 (S7 (S2) cdlebeall Wl clagin disina B9 s (%26.95
Olileleall aaaes 3 cagin Ligina (398 s (% 25.84 <25.90 25.91) Les il
lagin dagina 398 (o (% 24.65 25.05) led el A culSy (S9 S1)
e Aasine By Osuy (% 21.89) led cudll daws cld (S3) dlebedd) il laney
(% 20.16) @by cus) das Bl (SO) dlalesl) i T2y (S9) Alalaal

COleled) L o digine Bo)b (S4) Aeladl) Gsin S avsall @l Cnia]
27.20) <u) dusiy (SB (S5) gulledl D (% 27.54) lgs il il
& (% 26.51) Cuy duusiy (S8) Alalaall Logili claghy dugina (558 s (§27.18
25.34) vy Ay (S2) Aelad) @ik ((%25.83) cull A ciald (S3) Aleladl
(% 24.68 24.75) lgd cujll Al Gua (S10 ¢S1) olilelaall Legiti (%
B9 Osng (%24.42) cu) Ay (S7) Alalaall Logind & cloginy dagiea 3958 (929
oy Ay (S9) dlledly (% 24.68) i Ay (S10) Aleledll pe dsgina
(% 21.10) S5k ol 3 ) Ao S8 (SO) 2aLiall dlles el 1ualy (%24.32)

s o dugine B3goi (S8) dlabaall G Auedl) Canall Jo¥) pugall (A (i
Cuy Ly (S6) Aleladd)l & (% 29.05) led ) Ao il Cus Ol
ciald (S5) dlalaall 3 (% 27.96) ) duiy (S7) Alabaall cilS lasas ¢(%28.67)
& (% 25.96) cuy Ay (S4) dleleadl il oy (% 27.21) led cadll Lo
gins (358 (9 (% 25.63 ¢25.66) Lagad cujll dass cialys (S10 ¢S3) (laleledl)
Lisina (398 (g (% 24.65 24.90) ) duniy (S9 (S2) lilelaal) Lgili ¢ Laginy
Alabee clS usly (% 23.69) e il A cialy 1 (S1) Alebeddl 25 cLagiy
{(%22.65) wiliy <) A 3 (SO) walal
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L ae Alie Lgies Gosb (S8) Aleladll (o8 S avgall il Gl
Cuy daudy (S5 ¢S6) (likalaall W5 (% 25.53) lgad cuill o caxliy O laladll
A oy ) (S3) Alelead) Logili clagin Lisine (398 (s (% 25.10 ¢25.23)
el sy S ¢(S5) Alslaall ae dugins Gy Gsns (% 24.86) led il
22.16 22.62 24.32) M5l o agid ol das cily Cus (S9 (S2 (ST (S4)
caly Al (S10 «S1) lilebeall agali o cagin Lo (A digina (958 393919 (% 20.92
Aelae cilS Thaly clagin usina (3558 Osus (% 20.14 20.25) Lagd cujll Lo
(%19.46) \giad cialig cadll Ay el (SO) 2alal

3l s B s ol G G (8) Jsaad) (e lgple Jeaniall g3l i
Jadl) (S6 ¢S4) aleles cil€ ol L 3 ol IS il Ol iany
g cply (el Caiall Jeadl) (S6 (S8) plilelaally Jygeall Ciiall duilly
calill G ol lgnan Cls (o)) acsay SSAN oo cul) s 3 Lulsdd DLl
Lao Ll gt ey ) 3 gall clibaal) Japiis XSy 8y}l s 52U Gasns
Ciia il G o ) deas @A) [20] mil ae gl o3a 3y ccul) A 2y
ey Gl Job (st A sl (PpM 200) S5 Gl (guadll g3l
il [19] o SIS L5580/ ll) At 53l Aualiiuadl cudll Ay Ll aasg 36V
@ il L 53 ) sl (PPMI50) S culiall Ol Jladl )y xe
L2 Lal) e Llae LS L ganl) Galistly canjl) 8 2] das ol IS ¢ L

rala iy
DS by iy paill bl Ladia a0 byl sl (il cSlabaal of s —1
AS A (pPM 400) 5 Ul Ll e JiT (DM 200) 4 il i s ¢cpiiaal
«S5) cOlaleal) & Lagead Zluy) arey JolS and I8 (gl bl dlee Lay
Al e olabeall Zpa3ll achll dagiall duall ciald Jsall Caiall 3 (S6
92.46 <131.87) il (S6 ¢S4) glalabadll & 1) dasS Jils (% 6.90 9.96)
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AN sl dglee A lueally I seall 53l el GAS cebiaalh Aosh (i il

(S5) Olalaall 8 Lya3l) achall dugiall Lpwill dad S8 luedl) Caiall By o
(S6 «S4) plibeladl) b zlw) 4uS iy (% 6.07 <3.49 (7.73) cixliy (S8 <S6
(8 49.47 <65.93) Legiaii cialis

& (S2 ¢S1) leledll b LN die Alage b cpbiall G5 cDlales il =2

sl Gatially Sl IS # Y1y (oa3l) bl duns (8 AL Baby) (3aias
Gl A Bl Ll Glaa st 8 Gliadl (3 cBlebee il 3
oo S sy Jhseall Canall g (S8 ¢S6 (S4) colalad) b Lagady Ll

(% 27.53 27.17 27.25) Jsll Lo agl cosll dgial donl) ciald el
(% 27.29 26.95 25.14) Juedll Ciiall b agas il

s el sial)
dagladl Balls Gigas e JE G (PPM 200) S5 Gl () e 1
Oyl cpinall Gaalally Js¥) pacgall 3 Lagiads

Cudll dond Cpeaty Sl Slha st & (PPMA00) 5S50 Gabial) () agan =2
g paal cptiall g Gy AN Cpae gl b Lasiady L

G aY) sl s A Glipad) Geapn HSH Dax Auby B gl 00 AY 3
anslssisll) Taldl e gl oo Zipan ) Jeasill b 20 L
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:dgalal) aalall
shasy) Ly (2018- 2000) alsedU digiad) L3l dvilasy) dsganal) -1
Ay o)l ZaY s dely 3l )lys — cbanl) aud Ladaasll
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A comparison between the water
requirement the cucumber crop by the two
methods of surface irrigation and
subsurface drip irrigation and their effect

on some nutritional properties of the crop.
M .murad® and R.Bladia®

@MSc Student, Faculty of Agricultural Engineering, Damascus University

(2 Professor, Dep. Rural engineering. Fac. Agri. P.O. Box 35067. Damascus University« Syria

Abstract:

The study was conducted since 2020 in Abi Jarash farm at the Faculty of
Agriculture, Damascus University, and aims to determine the water needs of
the cucumber crop hybrid variety ( Prince) using each irrigation method
(subsurface drip - surface drip) three times according to the design of random
sectors, and irrigation was implemented Once soil moisture reaches 80% of
.field capacity

The results showed that subsurface drip irrigation had lower water
consumption compared to surface irrigation, which amounted to
.(3135.8_5597.4 m3/ha) respectively

In addition, subsurface drip irrigation was better than surface irrigation in
production, water saving ratio and overall water use efficiency, the
production being 13.5,11.2 tons/ha, the water saving rate being 53.3%, and
the water use efficiency was. 4.5, 3.04 kg / m3, respectively.

The use of the subsurface drip irrigation method also led to an increase in the
dry matter compared to the surface irrigation method, as it reached 4.1,
3.3%, the total sugars were 5.4, 4.6%, and the vitamin C was 3.7, 3.2 mg /
100 g. , Respectively

Key words: water requirement, subsurface ,surface dripping,
cucumber, productivity.
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