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Effect of Sulfur treatment in some
morph physiological phonological and
traits of Sesamum indicum L. under

drought stress conditions

(1) Prof. Department of Field Crops, Faculty of Agriculture, Al Baath Univ.,
Homes, Syria.

(2) Main researcher, General Commission for Scientific Agricultural Research
(GCSAR). Scientific Agriculture  Research Center of Homs..
fadiab77@gmail.com.

(3) MS student, Department of Field Crops, Faculty of Agriculture, Al Baath
Univ., Homs, Syria.

Abstract:

The research was carried out during 2021 at the General
Commission for Scientific Agricultural Researches, Homs Center,
Syria, to study the effect of sulfur treatment (con, soil enrichment
50 and 100 kg/ha, and foliage spray 2 and 3 g/l)under drought
stress during growth stages (branching, flowering initiate) in
sesame, Sesamum indicum L., compare to an irrigated control. The
experiment designed according to the split blocks with three
replicates, the main blocks were the drought treatments, while the
sulfur treatments occupied the split plots.

The results of the statistical analysis showed the significant effect
(P < 0.05) of drought and sulfur on number of days to flower,
number of days to maturity, plant height, capsule length, fresh and
dry weight, results also showed that the drought during flower stage
had more negative significant effect than during branching stage.
So the decrements were 7.75-11.30% in plant height, 4.91-8.44% in
capsule length, 18.73-26.09% in fresh weight, and 14.84-17.38% in

dry weight when drought applied at branching and flowering stages
respectively.

The sulfur treatments caused a decrements in the negative effects of
drought stress compare to non-treated control, so the foliage spray 2
and 3 g/l achieved the lowest decrements in plant height and dry
weight, while the enrichment by 100 kg/ha achieved the lowest
decrements in capsule length, while the both treatments 100 kg/ha
and 2 g/l achieved the lowest decrement in the fresh weight

Key words: Sulfur, Drought Stress, Morph physiological traits,
sesame.
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Cupklls dalaall e 2Ll Ljlee agr 59.87 62.13 »/a< 1005 50
Alelea vie cl€ LAl A5)lke ALY 220 8 aali i Lasgl 85 .50 62.63
sag gyl lage 8% 6.26 <13.05 &l s 2/3< 100 Aol cuysl Lala
Gl /S 50 5 Llall) cBlalee pe digine e Gop o Jall e Y
deayl 5ib e it B cOlledll sde o ) nds 13 (S8 2 S5
AV axe b aalill L cliag (53l SI daleall e 2Ll 355lke Gakadl)
%16.23 ) gl Alaye b sxic

Dl Gy cainall 46Kl b dagall liall (e 3N s ALY sae dha a3
aER G ciliall gyl s de)) a5 Ladie Ly g9 dall Jgemnall 53 (e
Ll LS dughay g aae o) La Laallly . Uael) sty Bhall cila
o DS Jssally il paill g5 jlaial ) @l g1 ISt dsse Pa
BEIMEESS
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Cigsh il aandl JWHY) a alY) e b cupsil Alalaall il (3) Jgss
Gopal) LA Aijlie 4abliy Jlaiay Lolial) slgay!

AL A5 B 0 bl Agay) Alalae
© (B) a5l Alalas
. Aajo | Ada e . sy | Ada e . (A)
b ) . b | . |1
S g | ey |2 g | e | ¥
1177 | 730 | 16.23 | 6263 | 63.00 | 56.93 | 67.97 ald
50 Land
11.02 7.21 14.83 62.04 62.13 57.03 | 66.97 .
A/4S
9.65 6.26 13.05 59.76 59.87 55.53 | 63.87 s
. . . . . . . /25100

10.31 7.45 | 13.18 | 57.92 | 57.57 | 54.00 | 62.20 | Vg 2 Sy

11.96 | 860 | 15.33 | 56.52 | 56.13 | 52.00 | 61.43 | V& 3 iy

- 7.37 | 1452 - 59.74 | 55.10 | 64.49 Jau gial)

A=1.902 C=1.203 A=0.667 B=0.517
A*C=2.689 A*B=1.155 LSD0.05
14.4 1.2 CV%

il s sl e 2
L ALY sxe 4 (0.05 >P) dugina (3958 39n9 M (4) Joaal) Clilana i
Gyl Alabeall dies il (5) el 8 dehy3l) e gl dlaye & Jsdal
e JSi Jlage B @l sl qdad of Jangl 28 Sl (e il LSy
Lae Sl e Ly 101.69 <100.16 2 1<oa lawimi cons Sy e
by digina algay) Slalas (Gl CulSy cag 116.71 (9all 2alaly
Al laye 3 %12.88 (14.19 maill ga ALY s 8 ailill Y
S ISy il TSs dlleall Cann Y1 QKL gl e gyl ey
e L 104.50 ¢104.90 il cum e 352 Gl cOlalae b aial
106.61 /35 1005 50 Ll CapSl Ll EDlales b Catly Gon b o sl
ol o Ll S5 a5 109.76 cupSll Jelaall e 2aLall &jlae a0 105.19
Al Con 2alall Alales die cl€ 2alall A3lie il s WY1 2 8 aals
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e Lgine Gk (sl o SlagY) sag gyl s 5 % 8.68 <11.78
8y EQEPRERT [P TCX P JEFSWIE: JEI BLPIN (I [REORCIEQUEHTEN [FE PIPP VN
O s el iy Byl Clall ) @) (b dmieaal dgall Ji dulae gpus
% 15.60 ¢15.20 &l Cun G5 clalae b maaill i oY) 22 S aal il
Al e e 352 Gl ae

Cigoh cad pmandl mall) s ol s B cupsil Aalaall il (4) Joss
(Gl LENL A3 le 4Bl Jlaag (laal) slgaY)

(Y0) LA 45 e (ablill) Agay) dlalae
© (B) sl Alalas
Ly | Aase | Als Ly | Mase | Aaja ; A)
b b L
SO g | e [ 2 g | e |
10.23 | 8.68 | 11.78 | 109.76 | 107.57 | 103.92 | 117.79 aLi
50 s
1233 | 1101 | 1365 | 10661 | 10337 | 10030 | 11617 |~ 7
1430 | 14.71 | 13.88 | 105.16 | 99.13 | 100.10 | 116.23 s
. . . . . . . 225100

15.20 | 15.13 | 15.28 | 104.90 | 99.07 | 98.90 | 116.73 | Vg 2 i

15.60 | 14.86 | 16.35 | 104.50 | 99.30 | 97.57 | 116.63 | V¢ 3 LAy

- | 1288 | 1429 | - | 10169 | 100.16 | 116.71 | e sial

A=0.995 C=0629 A=0.808 B=0.626
A*C=1.408 A*B=1.399 L-SD0.05
6.1 0.8 CV%
rell) plisy .3

vie il gl 3 (0.05 >P) disiae G508 2935 ) (5) dsasdl Clibaae s
2 (Cayll e dihide SleSy Gplay dlalaall die g dalida (5) Clae & del)3l
Gun Sl g syl (ails ) ol gAY (<8 il ye 8 (o)l elae add of Jass)
(o 146.09 (s55all wlall jlae Jgll e au 129.64 ¢134.80 &b
Sl gl & pallill claee by chigine Mga¥) illes G 3ol Sy
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bl g Uiyl b il Al ye b ol Ajlie Ligine (39 ks 281 la3Y) Al s
bl ¢ ) davsgia il Cum bl o)) 8 T o 38 S Al L
o 129.44 (lgares Slay) cdlelas Langia) caySIL dalaad) e aalil) xie
«2/3S50 Lls) cOlalead) (8 s 142.13 141.64 <137.19 133.84 &L
Ox G wilSy (Ml e (e 3 0 g2 Gy «2/aS100 Ll
Cipng Lalally WY lles o Lgine Clginy disiea g (3 Dlles
8.08 ¢8.36) Lausialls s lally &3jlaa bl g lisy) 8 (s Jol cpilalaal) (yiila
LAl e (%

bl A€ 4B s Gilial) gk can il Jsb aali sl (S
lee Gl LA daly DY) bl Jouagll ade die Zin lae BLAN lgaias
W s A bl dlae i) g li) aaliy Glall Alkiu) g ) g
«(Hassanzadeh ef al, 2009) 4 Jag L ae gobull sda 3imy Sl
e Alaally JalSI) (5l gl cnt cll) Jsha Balsy amg G (2014) Ainlaalls
Bagaa Cagyla caali e g hall Gl
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Cigoh caal peand! (an) cilill) i) A cupsll dalaal) 3G (5) Jgas
(Gl LaIL A5\ 4Bl laag (liall slgaY)

KY.YeA(n a.blld % Uaél.'ﬂ\ Agay) Alalaa
© (B) i ySl) Alalaa
Ly | Aage | Ay cy | Mase | Maja : A)
Ja gial) R Ja gial) R kTR
SO g | e |2 g | e
11.48 | 13.97 | 899 | 129.44 | 120.57 | 127.57 | 140.17 ald
50 i
10.30 | 12.36 | 823 | 133.84 | 125.94 | 131.87 | 143.70 /i
9.40 10.72 8.08 | 137.19 | 130.66 | 134.53 | 146.37 s
. . . . . . . /25100

836 | 9.73 | 6.98 | 141.64 | 135.39 | 139.52 | 150.00 | _AY¢ 2

8.08 9.71 6.45 | 142.13 | 135.64 | 140.53 | 150.23 | _Y¢ 3 i

- 11.30 | 7.75 - 129.64 | 134.80 | 146.09 Ja giall

A=0.887 C=1..402 A=1.345 B=1.024
A*C=1.983 A*B=2.330 LSD0.05
12.2 1.1 CV%

(A guaSlf) Ay pall) dal) Jgha .4

Do 55 @Y s degl Glaall e avand) Sl 3 Apunl) Jsha dha 23

Oe sl Ol Aga e g Sl joad) ae PlA (e Al b Bl e

3539 Job dbeas dilaiall (6 «Jsaall) Slasy) Jilatl) il gy - 93] dga

Gy Alslaal) ey dilide (5) Dlalaa 4 delp3ll aie (0.05 >P) digina (398
e AY) JSE Jlase (B @ sl pdad of Laagl 38 cCupSl) (e ddliie LSy
e Jgll o an 2.73 2.84 &l Gun Wsusll Joh pailn ) (s
N ane cirlis igins AgaY) kel (33 CulSs cam 2.98 (555l aalally
Lagly L sl e Yl eas gyl ilaye & e %8.44 4.91 (il
b ) e gl Jsla b Dt aal IS lagy) dlase B lea) of Ll
Al il s . 2/aS 100 L) dleles die aVara b S5 il dlaye
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gl DA doai ¥ Ml olgay) 2 clall dabiall old) 4ueS 4B
GGl s Law dalDa Aliud shls ) gag e DY) L syl
Al Joha 8245

Lo il Cus gl ol 3 Lgina Tl i 088 oI dlelad) W
271 (lemes 2lgay) clalas Jangic) cup€ll Jaladdl jie aalial) die Lgied
Ll a/aS 50 Lls) cdlebedl 8 o 2.88 2,92 2.91 2.83 &by cau
Syl Alalaal) o BaaSls ¢ sl e (Uil 3 G <ilfg 2 b «/gS 100
eali Jae gl Gun dlsnall Joha o 2leadl bl ) pmids ) el 8
Jandll 138 a8 Conglp n (3<% 10,18 cupsSlly Jaladll e LA 3 g
ilales) % 6.88 5 (/&S 100 LIl dlaae) %5.00 G canpSll Dlalaa b
(2/&5 50 Ll

Cigsh it el () dpalll Adal) Joh B il Alalaal) 3G (6) Jgoa
(Gl LENL A3 le 4Bl laag (Bliadl slgaY)

LA 45 j8a 0/, (aBlitl) Agay) dlalae
© (B) a5l Alalaa
oy | Masa | Adaa o | Mase | Adsa . A)
Ja s L&
) e | g | B g | e |
10.18 | 11.89 | 847 | 271 | 256 | 2.66 | 2.90 AL
688 | 877 | 499 | 283 | 271 | 282 | 297 | 0¥
. . . . . . . e
5.00 6.62 3.38 2.91 2.81 2.91 3.01 s
. . . . . . . 2/35100
539 | 743 | 365 | 292 | 282 | 292 | 3.03 | Vg2 hy
592 | 778 | 405 | 288 | 277 | 288 | 3.00 | _VE3 iy
- 8.44 | 4.91 - 273 | 2.84 | 2.98 Jau gial)
A=0.693 C=0.438 A=0.019 B=0.015
A*C=0.980 A*B=0.033 LSD0.05
8.6 0.7 CV%
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ralall Gl G .5

il Gyl (8 (0.05 >P) disiee 398 25n9 A (7) Jsandl clidars uis
O A @laeSy Byl Aleled) dieg Ailide () cDlelea G Aeh3l v clal
Mo el ) o3 gV UK lage 8 (o) slae pdad o) Jaagl S8 ()
il &jlie gl e ¢ 302.88 332.87 il cum o)l clill Gy b
Yare Cialiy digine gy Al o @opll @l ¢ 407.97 (594l
Lty Zaagly . il e Sy sy gl ilsye 8 %26.09 18.73 il
G Y oe )l il 035 b Ll asl G gy dlase 8 alea) o
e 2 G Aleles die aVaee ol IS gl Al e

die davgial) aly Cua ecnlall (o)l Gyl Tl s 3y Al L
Ay & 289.57 (lemes slgal) cleles Javgia) caySil Jdalead) e 2alal
50 Li) ol b ¢ 371.81 ¢389.15 ¢362.17 326.81 <¥axall
Godll culSy  Mall e (LilE 3 G silfE 2 (b /e 100 bls ca/as
Ciing alally Ll clebee o Ugiee sy Jigies (b)) Dlelea o
Ll &)l %16.31 clall o)l o3gll & als Ji il 2 (o)l dalas
.%31.60

G Aa sl 3le¥) A aali G bl olagll i) aali sy
il 3 dm ¢ Al Saall dain (6dal) psanall i Sl disasell LAY
Kassab ) s ¢ sihasad) Jsdll calical ey b (Painawadee et al., 2009) s
gy s alall oyl Gjel) alesil JaaY G canend) (et al., 2015
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AL A5 B 0 bl Agay) Aalae
© (B) a5l Alalas
. sy | U e . a0 | Aa e . (A)
h ) . b | . |1
SO g | e [ 2 gy | e |
31.60 | 34.92 | 28.29 | 28957 | 238.83 | 262.88 | 367.00 ald
50 Laud
2560 | 2968 | 2170 | 32681 | 277.36 | 30873 | 30434 | ¢
18.95 | 22.26 | 15.64 | 362.17 | 322.28 | 349.71 | 414,53 s
. . . . . . . /25100

16.31 | 19.43 | 13.20 | 389.15 | 351.82 | 379.00 | 436.64 | V¢ 2 LAy

19.49 | 24.15 | 14.82 | 371.81 | 324.12 | 364.01 | 427.32 | AY¢ 3 L

2241 | 26.09 | 18.73 - 302.88 | 332.87 | 407.97 b glal)
A=2.098 C=1.327 A=10.25 B=7.94
A*C=2.967 A*B=17.75 L.SD0.05
7.8 3.1 CV%

relall Galal) o) .6
Glall Gigl A (0.05 >P) disiee (358 a5 ) (8) Jsand) clilans uin
e At Sy Gyhay Alsleall diey A (5) cDlebee b Al de clall
@ o=ili el gAY JSi lage (B o)l sl @il o angl a8 ccupsl)
Gy il Alie sl e ¢ 32.91 33.89 &l s Gilall bl o3
oailiill i ane Culi diginae AgaY) Sllae m @opdll cuily ¢ 39.70
o Lila Laagly . sl e Slagy) ey il sy 8 %17.38 ¢14.84
Alsje b eaYl e lall Glall O3l 8 1l asl IS Jlagy) Alaye b slea))

e 2 Gl Aleles wie a¥aee b OIS el
die Jawsgiall aly G ecnlall o)l (sl (o Tl o 38y SIG Alaled) Ll
B ¢ 30.44 (Lrs slgaY) CDlee haugia) oSl daledd) e 2Ll
([ 50 Lls) cOlebeal die ¢ 37.56 38.53 (37.16 (33.81 <l
On Gl wilSy (sl e (Ll 3 G il 2 G cafes 100 Ll
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Lall &)lee %16.31 clall Galal) Gyl & adln S8 e 2 (3 Alales
%23.17
Jiall dlee Tl shalag ccabayll Gl aali s Clall Glad) sl aali ey
238 (e Il Alaleall a8 A gl 4B Lgie gy ) gl
&SIy 83y (M (ool Laa ¢y yollly cilicig i (8 (ggundl 053 Casnas Lalaal)
2 Giplls £/ 100 Llall ilelas dals ol cOlae die dilal) 5l
@Sl sl Jyaana e (2010) 0gyaly ubie ae milull oda im . sl
CoySll €5 8aly of st g (Ulrich and Hills, 1979)  mits ae i LS
DS S8 s a8 ) (6RY) Jalgal) e bl g Jana 83L5 () gol 28
Van Der (1998) ¢re IS aag 2 (Aol dals Ldid) jualial) (aliaial e
iy @ally gradll Gaegeand) (e SIS (35 mliss) Kooij and De Kok,
sadiuall CaysSll 585 s Lagiy Aol
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© (B Cu Sl Alalaa
Ly | Mase | Aa e cy | Masa | s : (A)
B2V . Jac giall . 1
S g | ey |2 g | e | ¥
23.17 2550 | 20.84 | 30.44 26.82 | 28.50 | 36.00 Al
50 s
19.17 20.50 17.83 33.81 30.82 | 31.85 | 38.76 "\
a/3s
13.66 15.31 12.00 37.16 34.63 | 35.98 | 40.88 s
| | | | | | )

11.65 | 12.13 | 11.16 | 38.53 | 36.71 | 37.11 | 41.77 | YE 2 Sy

12.92 | 1349 | 12.36 | 37.56 | 3556 | 36.02 | 41.10 | V& 3 iy

- 17.38 | 14.84 - 32.91 | 33.89 | 39.70 Jau gial)

A=1.219 C=0.771 A=0.680 B=0.527
A*C=1.724 A*B=1.177 LSD0.05
6.3 2.0 CV%

talayidal) ¢ claliiiay)

aje b bl Jsdal AUl LY sae alln ) Sl oleaY) ol -
Ggyh il lgmen Aug el saill @hidge Cealps maailly Y
calal) gli) (4 %11.30 7.75 (adlall c¥ae ciald cleay)
Al s 8 %26.09 18.73 5 sl o b %8.44 4.91
o AeaY) ks v Gilall Sl (js & %17.38 ¢14.84 5 b))
sy B AeaY) o8 Jalbs - sl oo Dlagy) say gyl (Als

) Aa e 8 SlgaY) o Dt aal sy
“hdge e oyl Allaall Coina aaLally s3gaal) Cig kNl e IS cias -
il Gua alead Ll BV Casan ) el sy gyl gl
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Effect of Using some Organic Fertilizers and Foliar
Spraying with Citric Acid in some indicators of
Vegetative Growth of Valencia Orange Trees Grown

in Calcareous Soil.

Abstract

The research was carried out in two successive seasons in private

Citrus orchard to study the effect of different sources of organic
fertilizers and foliar spraying with citric acid on tree canopy volume, leaf
area and leaf dry matter, iron and total chlorophyll content of Valencia
Orange trees grafted on sour orange grown in calcareous soil. the results
showed: The treatment of poultry manure was superior in the most of
studied indicators in comparison with  other fertilization
treatments(control mineral fertilizer, compost, cow manure, humic
compounds) as it gave the best percentage increase in the growth of tree
canopy volume (14.72%), and the largest leaf area (39.03cm?) and the
highest dry matter content of leaves after control (mineral
fertilizer)treatment  (40.52,40.30%) respectively and the largest
percentage of iron and total chlorophyll content in leaves (2.094 mg/g
wet weight,72.94ppm) respectively. The foliar spraying with citric acid
was also superior in all studied indicators compared with the treatment of
no foliar spraying with acid . The combined effect of both fertilization
with poultry manure and foliar spraying with citric acid showed
superiority in all studied indicators.

Key words: Valencia , Foliar spraying with Citric acid, poultry manure,
Compost, Humic compounds, Cow manure.
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Abstract
To evaluated the impact of foliar spray with salicylic acid (150
mg/l),citric acid(500 mg/l), potassium sulfate (2500 mg/l) and
Fe(Fe-EDDHA) chelates (500 mg/l) in the behavior of Valencia
orange fruits during the storage period. Fruit were harvested at the
ripening stage Then they were stored at 4°c and relative humidity
(85£5%) for 4 mounths in a storage unit in Tartous city. Results
showed that treated fruit with Salicylic acid had lower weight loss
(5.94%) and was superior for all treatments versus (9.9%) in the
control after120 days of storage. Percent of juice and vitamin C
content had reduced during storage, Salicylic acid and citric acid
treatments had maintain the highest content of vitamin C (41.99,
40.68 mg/100ml) respectively, after 120 days of storage compared
to control(33.81 mg/100ml) and were superior for all treatments.
Salicylic acid spray had the highest percent of juice (43.75%) with
the lowest reduction rate at the end of storage compared to control
(39.79%) and was superior for all treatments, non significant
difference between citric acid and potassium sulfate treatments in
maintaining juice percentage until the end of storage. Also Salicylic
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acid and citric acid spray treatments achieved the lowest rate of
decrease in the percentage of total titrated acids at the end of storage
compared to control and the other treatments, as they decreased
from (1.05 and 1.02%) to (0.83 and 0.81%), respectively, while in
the control treatment of ( 0.89%) to (0.6%), and these two
treatments were significantly superior to all treatments except for
potassium sulfate spray treatment throughout the storage period.
Salicylic acid and citric acid treatments were more effective than
potassium sulfate and iron chelate in maintaining fruit quality until
the end of storage.

Key words: Valencia orange, foliar spray, salicylic acid, citric acid,
potassium sulfate, iron chelate, fruit behavior, storability
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Dl e sl duws add (G aaall COldy asaalisd) GlyS Gl (Al
sl e (%7.7257.38)

Pla Ll e Oyl 38 A Gaid Gl el Lgine il il cay -
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